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Aims of the Guidelines on Urinary Sediment
Examination Procedures Proposed by the Japanese
Committee for Clinical Laboratory Standards (JCCLS)

Tomoji YUNOD

1) Faculty of Health and Medical Science, Hokuriku University (1-1, Taiyogaoka, Kanazawa-shi, Ishikawa 920-1180, Japan)

Among clinical laboratory tests, urine testing has a particularly long history, and it continues to serve as an important screening test
for kidney, urinary tract, and systemic diseases. Urine testing can accurately detect five abnormalities of urine, i.e., (1) pyuria, (2)
bacteriuria, (3) hematuria, (4) proteinuria, and (5) metabolically abnormal urine (e.g., crystalluria, glycosuria). Urinary sediment
examination is a morphological examination that accurately identifies and roughly counts urine formed elements, i.e., epithelial cells,
blood cells, casts, salts/crystals, and bacteria, to provide information for detecting any pathological condition accompanying urine
abnormalities in combination with qualitative urinary test findings. For urinary sediment examination procedures in Japan, the
Japanese Committee for Clinical Laboratory Standards (JCCLS) proposed guidelines on urinary sediment examination procedures,
namely GP1-P3 (urinary sediment examination procedures 2000), in 2000, and the revised version, named GP1-P4 (urinary sediment
examination procedures 2010), was released in 2010. In this part, we outline the urinary sediment examination procedures according
to GP1-P4 (with some modifications).

Key words

urinary sediment examination, urine collection method, specimen preparation, microscopic examination

2. Precautions during urine collection

I Urine Collection

1. Types of urine specimens
Urine specimens are classified by time or type of
collection (Table 1.1).

Table 1.1 Types of urine specimens

It is desirable to note the following points in order to
report accurate results of urinary sediment examination.
1) First morning and mid-stream voided specimens are

suitable for urinary sediment examination; thus, the
patients should be given necessary instructions.

Classification by time of collection

Classification by type of collection

1) Morning urine: the first urine voided in the morning

2) Spot urine: any daytime urine specimen except the morning urine

3) Post-loading urine:
(1) after exercise
(2) after prostatic massage etc.

4) 24-h urine: in principle, 24-h storaged specimens should not be used
for urinary sediment examination.

1) Natural urine: urine voided naturally
(1) Total urine: urine completely collected in one natural voiding
(2) Partial urine: part of a single natural urine voiding:
(1) first urine: the first part of voided urine
(i1) midstream voided urine: collected during voiding but excluding
the first and last parts
2) Catheter urine: urine collected with a urethral catheter
3) Bladder puncture urine: urine collected by aspirating urine from a
distended bladder through the anterior abdominal wall
4) Double voided urine: urine from a single voiding but dividing the
specimen in accordance with the testing purposes
5) Others: urine sampled after urinary diversion surgery, e.g., ileal

conduit surgery
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2) Clearly document the type of specimen and collection
method (e.g., natural urine, catheter urine).

3) It is desirable to clean the urethral meatus before
collecting urine. In particular, in case of a female,
guidance on urine collection, including the use of a
cleaning procedure, should be given to prevent the
specimen from being contaminated by components
from the vulva (e.g., red blood cells, white blood
cells, squamous epithelial cells, bacteria).

4) Add formalin in a ratio of 1.0 mL per 100 mL of
urine as a preservative if preservation is particularly
needed. Glutaraldehyde is a preferred choice for
sediment fixation.

5) In principle, the time of urine collection should be
noted.

6) Quickly examine the submitted urine specimens
within no more than 4 h after collection. The duration
of storage affects urine properties differently between
specimens. After prolonged storage, red blood cells,
white blood cells, epithelial cells, and casts tend to
decrease in number, whereas the number of bacteria
and yeast tend to increase.

7) Specimens collected from females during menstru-
ation are not appropriate for testing. In cases of
absolute necessity, the specimens should be labeled
as such.

3. Urine collection containers

1) Collection containers should be made of resin-
precoated clean paper, polystyrene resin, plastic, or
glass. The inside of the containers should not be
coated.

2) If only an aliquot of the specimen is to be submitted
for testing, the entire specimen must be mixed well
before aliquoting. The lid must be placed on the
container.

3) When using urine-collecting bags (particularly for
newborns and infants), care should be taken to attach
the bags properly such that urine does not leak.

IT Specimen Preparation

It is important to first observe and record the appear-
ance of urine when preparing specimens for urinary
sediment examination. Specific points including color,
turbidity, hematuria, and foreign matters (e.g., feces,
paper) is desirable to be reported as much as possible.

1. Mixing
Mix the urine well to achieve uniformity.

2. Centrifugation

1) Centrifugation tube: Use a sharp, pointed (spitz-type)
centrifugation tube accurately graduated at 10 and
0.2 mL. It is desirable that the tube is composed of
transparent polyacrylic styrene.

2) Urine volume: A volume of 10 mL is recommended
in principle. Even if the available urine volume is
lower than recommended, perform the test whenever
possible. The use of a short sample should be recor-
ded.

3) Centrifuge: This should be of the swing-type and not
the angle-type.

4) Conditions of centrifugation: Centrifugation tubes
must be placed in the centrifuge in a manner such
that horizontal balance is maintained during opera-
tion. The centrifuge must be allowed to stop naturally
before attempting to remove any centrifugation tubes.
(1) A relative centrifugal force (RCF) of 500 X g is

recommended. Because the RCF at a given num-
ber of rotations varies with the size (radius) of
the centrifuge, the number of rotations for each
centrifuge should be calculated using the follow-
ing formula:
RCF (g) = 11.18 x (rpm/1,000)*> x R
rpm: rotations per minute
R: radius, i.e., the distance (cm)
from the center of the centrifuge
spindle to the bottom of the centri-
fugation tube
(2) Five minutes is the recommended duration for
centrifugation.

5) Sediment volume: The supernatant urine should be
removed with an aspirator or pipette or by decanta-
tion to leave a sediment volume of 0.2 mL. This
should be followed in principle because essential
urine formed elements would be diluted if the sedi-
ment volume exceeds 0.2 mL.

3. Slide preparation for microscopy

1) Loading urine on slide: Use 75 x 26-mm glass slides.
The sediment should be mixed well using a pipette or
another device to achieve uniformity while avoiding
damage to urine formed elements. Place 15 pL of the
sediment on a glass slide.

2) Applying the coverslip: Place an 18 x 18-mm cover-
slip over the sediment, ensuring that the sediment is
uniformly distributed but not escaping from the edges
of the coverslip.
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IIT Microscopic Examination

A microscope with an eyepiece with a field number =
20 [*x400 (objective lens 40x) field area is 0.196 mm?] is
recommended. When using lenses with different condi-
tions, a correction should be made according to the appli-
cable information obtained from the manufacturers.

1. The order of microscopic examination

The whole field (WF) of the preparation is examined
under a low power field (LPF), and selected fields are
then examined under a high power field (HPF).

1) LPF [x100 (objective lens 10%)] microscopic exami-
nation

(1) Confirm that the urine formed elements are uni-
formly distributed.

(2) If the distribution is uneven, then it is advisable to
make a new preparation. However, if this is not
possible, then perform a microscopic examina-
tion such that the mean value for the WF can be
obtained.

(3) Note that urine formed elements tend to gather
along the sides of the coverslip.

(4) It is advisable to diaphragm an aperture stop un-
der low-power magnification to not miss hyaline
casts, cell aggregates, or other variables.

2) HPF [*x400 (objective lens 40x)] microscopic ex-
amination

It is desirable to examine 20-30 fields. The number of
fields examined must be at least 10.

2. Specimen observation
1) Microscopic examination without staining

In principle, urine sediments should be examined
without staining.

2) Microscopic examination after staining

Staining methods are used for the confirmation and
identification of urine sediment components if necessary.
However, staining solutions should be carefully chosen
because some have potent hemolytic activity.

3) Precautions

(1) When a precipitate of urates, phosphates, carbo-
nates, and other elements is formed in a large
quantity in the sediment, it will severely hamper
the microscopic examination of components. In
such cases, dissolve the precipitate by heating
the urine (at approximately 50°C with stirring) if
it contains urates or by adding acetic acid if it
contains phosphates and carbonates and then
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centrifuge the resulting sample to prepare a uri-
nary sediment specimen.

(2) Care should be exercised during observation of
large matters, such as cells and casts, because
they tend to gather along the sides of the cover-
slip.

(3) The occurrence of urinary sediments is not neces-
sarily in parallel with findings from qualitative or
semiquantitative method such as urine protein
test, urine occult blood reaction, and leukocyte
esterase test. Even when the sample tested nega-
tive using multi-item test strips, urinary sediment
examination can be useful for the differential
diagnosis of kidney and urinary tract diseases as
well as systemic diseases.

IV Identification of Urine Formed
Elements

Urine formed elements are divided into components
as shown in Table 1.2 according to JCCLS’s proposed
guidelines on urinary sediment examination procedures
GP1-P4 (2010).

V Reporting Format

The reporting format described below is for reference.
Different patient groups have differing requirements for
urine sediment reports. Where possible, the report should
be tailored to the individual needs in consultation with
attending physicians.

1. Reporting non-epithelial cells/epithelial cells

Results from HPF (40%) microscopic examination
should be described.

Less than 1 cell/HPF 20-29 cells/HPF

1-4 cells/HPF 30-49 cells/HPF
5-9 cells/HPF 50-99 cells/HPF
10-19 cells/HPF 100 or more cells/HPF

(Note) The 50-99 and 100 or more cells/HPF groups
may be integrated into the 50 or more cells/HPF
group.
2. Reporting casts
Results from the LPF (10x) microscopic examination
should be described on the basis of approximate counts
in the whole field (WF) or individual fields (LPF), or in a
qualitative manner according to the criteria described in
Table 1.3.
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Table 1.2 Classification of urinary sediment components

1. Non-epithelial cells

1) Blood cells
(D Red blood cells (RBCs) (non-glomerular-type RBCs,
glomerular-type RBCs*!)
(2) White blood cells*2 (neutrophils, eosinophils, lymphocytes,
monocytes)
2) Macrophages
3) Others (e.g., endometrial stromal cells*?, mesothelial cells**)

2. Epithelial cells

1) Basic epithelial cells
(D Renal tubular epithelial cells
@ Urothelial cells
(® Columnar epithelial cells (e.g., urethral columnar epithelial
cells, prostate epithelial cells, seminal vesicle epithelial cells,
cervical epithelial cells, endometrial epithelial cells, intestinal
epithelial cells)
@ Squamous epithelial cells
2) Degenerated/Virus-infected cells
(D Oval fat bodies*’
(@ Intracytoplasmic inclusion-bearing cells
(3 Intranuclear inclusion-bearing cells
(@ Other virus-infected cells (e.g., cells suspected to be infected
by HPoV, cells suspected to be infected by HPV)
(® Unclassifiable cells

3. Atypical cells*®

(D Epithelial malignant cells
(2 Non-epithelial malignant cells

4. Casts*’

(D Hyaline casts

(2 Epithelial casts

(3 Granular casts

(® Waxy casts

(® Fatty casts

(® RBC casts

(@ WBC casts

Vacuolar denatured casts
(© Salt/Crystal casts
Macrophage casts

@D Others (e.g., fibrin casts, hemoglobin casts, myoglobin casts)

5. Microorganisms/Parasites

(D Microorganisms (bacteria, fungi)
(@ Parasites (protozoa, helminths)

6. Salts/Crystals

(D Salts (e.g., amorphous phosphates, phosphates, amorphous
urates, urates)

(2 Normal crystals (e.g., calcium oxalate crystals, calcium phos-
phate crystals, urate crystals)

(3 Abnormal crystals (e.g., bilirubin crystals, cysteine crystals,
cholesterol crystals, 2,8-dihydroxyadenine crystals)

@ Drug crystals (e.g., sulfamethoxazole, sulfamethoxazole-
trimethoprim)

7. Others

(D Hemosiderin granules

(@ Contaminants (Drugs/contrast agents, powder, feces, fibers,

pollen, etc.)

*I Red blood cells in urine are divided into two major types, non-
glomerular and glomerular types, according to the criteria for the
morphological typing of urinary red blood cells (2010).

*2 White blood cells found in the urine are mostly neutrophils; how-
ever, counts of other types of cells, such as eosinophils, lympho-
cytes, and monocytes, are elevated in association with certain
pathological conditions and thus are worth reporting.

*3 Often found with endometrial epithelial cells as contaminants in
samples collected during a menstrual period.

*4 Can be found in specimens from patients with certain conditions
such as abdominal wall/bladder fistula.

*5 These are cells containing fat granules that emerge in association
with kidney diseases such as nephrotic syndrome. They can be divi-
ded into those derived from renal tubular epithelial cells and those
derived from macrophages, but they are collectively referred to as
the oval fat bodies. A different type of macrophage-derived, fat
granule-containing cells found in cystitis, prostatitis, and other uro-
logic diseases should be classified as macrophages rather than oval fat
bodies. Cells containing fat granules shall be classified as cells of their
origin if identifiable and otherwise classified as unclassifiable cells.

*¢ The term “atypical cell” includes both malignant and benign cells in
modern clinical cytology, but the former is preferentially indicated.
Therefore, only malignant cells and those suspected to be malignant
should be reported as atypical cells in routine microscopic examina-
tions of urine sediments with accompanying comments on such cell
information. When interpreting the test results, laboratory experts in
urinary sediment examination, such as certified general clinical tech-
nologists, doctors in charge of cytology/pathology examinations, and
attending physicians, should be consulted in principle. Cells difficult
to classify should be reported as unclassifiable cells with a note on
morphological information.

*7 Fibrin casts, hemoglobin casts, hemosiderin casts, myoglobin casts,
Bence Jones protein casts, amyloid casts, platelet casts, and other
casts should be documented if they can be identified on the basis of
special staining along with other laboratory findings, clinical infor-
mation, and other data.

Class should be identified using the following standards:

1) A hyaline cast containing three or more red blood cells, white
blood cells, epithelial cells, and fat granules in the substrate
should be classified as an RBC cast, WBC cast, epithelial cast,
and fatty cast, respectively. Otherwise, the cast should be refer-
red to as a hyaline cast. For example, a hyaline cast containing
two red blood cells should be described as a hyaline cast. The
same applies to casts containing white blood cells, renal tubular
epithelial cells, or fat granules.

2) A cast is referred to as a granular cast if granules comprise at
least one-third of cells in the substrate; otherwise, the cast
should be documented as a hyaline cast.

3) A cast containing three or more each of multiple elements in
the same substrate should be reported as follows:

(D A granular cast containing three or more each of multiple
cellular elements and/or other elements such as fat granules
should be reported as a cast of each type as well as a granu-
lar cast.

@ A waxy cast containing three or more cellular elements
should be reported as both cellular and waxy casts.

(® A cast that is in a transitional form from granular cast to
waxy cast or in a mixed form thereof should be reported as
both granular and waxy casts.

4) Tapered cylinder-like matters, so-called cylindroids, should be
included in hyaline casts.

5) If a cast has a width of approximately 60 pm or greater, then it
should be reported as a broad cast in addition to an applicable
type of cast. It is advised to compare a cast of interest with
other elements (e.g., red blood cells, white blood cells) found in
the same sediment to help estimate its size.

12 Part 1 Aims of the Guidelines on Urinary Sediment Examination Procedures



Table 1.3 Reporting casts

- 0/WF 0/100 LPF 0/100 LPF
1-4/WF 1-4/100 LPF
1+ 1/WF to < 1/10 LPF
5-9/WF 5-9/100 LPF
10-19/WF 10-19/100 LPF
2+ 1-2/10 LPF
20-29/WF 20-29/100 LPF
30-49/WF 30-49/100 LPF
3+ 3-9/10 LPF
50-99/WF 50-99/100 LPF
4+ 100-999/WF 100-999/100 LPF 1-9/LPF
5+ >1,000/WF >1,000/100 LPF > 10/LPF

3. Reporting microorganisms

Results from the HPF (40x) microscopic examination
should be described in a qualitative manner according to
the criteria described in Table 1.4.

Table 1.4 Reporting microorganisms

- 0 or scattered in several fields
1+ Observed in each field

2+ Many or scattered in clusters
3+ Numerous

4. Reporting parasites

Results from the HPF (40x) microscopic examination
should be described in a qualitative manner according to
the criteria described in Table 1.5.

Table 1.5 Reporting parasites

- 0

1+ 1/WF to 4/HPF
2+ 5-9/HPF

B > 10/HPF

5. Reporting salts/crystals

Results from the HPF (40x) microscopic examination
should be described in a qualitative manner according to
the criteria described in Table 1.6. Abnormal crystals
should be noted if any were found in the WF.
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Table 1.6 Reporting salts/crystals

Crystals Salts
= 0 0
1+ 1-4/HPF Small quantity

2+ 5-9/HPF
3+ > 10/HPF

Moderate quantity

Large quantity

VI Testing with Automated Instruments

When using automated instruments such as flow cy-
tometers, it is desirable to fully understand the instru-
ment’s characteristics to best obtain information on urine
formed elements. The use of urine specimens without
centrifugation makes the test more rapid and compatible
with quantitative reporting (counts/uL), which is becom-
ing a global trend. This is being done to establish its
position as a screening test in the future.

HWReference

1) Japanese Association of Medical Technologists: Examination of
Urinary Sediment 2010, Tokyo, 2011.

2) Editorial Committee of Japanese Clinical Practice Guidelines for
Hematuria Diagnosis: Japanese Clinical Practice Guidelines for
Hematuria Diagnosis 2013, Life Science Publishing, Tokyo, 2013.
[Abstract: Horie S ef al.: “Japanese guidelines of the management
of hematuria 2013,” Clin Exp Nephrol, 2014; 18: 679-689.]
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Appendix: Criteria for the Morphological Typing of Urinary Red Blood Cells

In the appendix, the criteria for the morphological typing of urinary red blood cells published by the Japanese
Committee for Clinical Laboratory Standards (JCCLS) (2010) are outlined.
[Citation: Japanese Clinical Practice Guidelines for Hematuria Diagnosis 2013. Life Science Publishing]

Criteria for the Morphological Typing of Urinary Red Blood Cells Japanese Committee for
Clinical Laboratory Standards (JCCLS) Proposed Guidelines on Urinary Sediment Examina-
tion Procedures GP1-P4 (2010)

Morphology information on red blood cells can be used to identify the plausible origin of hematuria. The guide-
lines provide terms and classification criteria for different shapes of red blood cells. For reporting, it is important to
capture both individual shapes and the overall pattern of urinary sediments, and one should recognize that classifi-
cation may not be possible for all cases of hematuria. Moreover, red blood cell morphology information should be
documented in consultation with clinical staff.

Terms for red blood cell morpho|ogy .......................................................................................
Non-glomerular-type red blood cell (isomorphic RBC) and glomerular-type red blood cell (dysmorphic RBC) are
terms to describe red blood cell morphology.

Classification of red blood cells IN UFiN@ s rrrrreraiiiiiiiiisrsssiiiissrsssssssssssssssssssssssssssssssssnnnnnnnnns

To clearly describe the morphological features of red blood cells in urine, non-glomerular-type and glomerular-
type red blood cells are divided into four and three major subclasses, respectively. However, non-glomerular-type
and glomerular-type red blood cells do not have to be divided into subclasses in routine examinations.

* Non-glomerular-type red blood cell
[Discocyte]
Typical discocyte

Swollen discocyte

Some swollen discocytes have a thick margin and exhibit a doughnut-like shape. However, unlike doughnut-like dysmorphic red blood cells
of the red blood cells of glomerular type, their margin is isomorphic.

Atrophic discocyte

The term atrophic in this context does not describe a reduction in size. It denotes a shape with a laciniate margin formed by red blood cells
undergoing low osmolality-driven expansion to a disc-like shape followed by high osmolality-driven shrinkage.

The atrophic type includes red blood cells with laciniate margins, which were previously referred to as confetti-like cells.
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[Spherocyte]
Spherocyte

Atrophic spherocyte

Humped spherocyte

When humped spherocytes are detected, isolated hump segments of red blood cells are commonly found in the background. These red blood
cell segments should not be counted as red blood cells.

[Discocyte/spherocyte transitional red blood cell]

[Dehemoglobinized red blood cells with granular components aggregated in the membrane area]

In urine specimens collected after a prostate biopsy or from individuals with polycystic kidney disease, aggregated granules are found in the
membrane part of dehemoglobinized red blood cells, unlike the typical morphology of dehemoglobinized red blood cells, as a result of influ-
ences from the prostatic fluid or cyst fluid.

* Glomerular-type red blood cell

[Doughnut-like dysmorphic red blood cell]
Doughnut-like dysmorphic red blood cell

Codocyte/doughnut-like dysmorphic red blood cell
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Humped/doughnut-like dysmorphic red blood cell

When humped/doughnut-like dysmorphic red blood cells are detected, isolated hump segments of red blood cells can be found concurrently
in the background, as is the case with humped/spherocytes. These red blood cell segments should not be counted as red blood cells.

[Acanthocyte dysmorphic red blood cell]

[Doughnut/acanthocyte mixed-type dysmorphic red blood cell]

<Notes>
(1) The terms “swollen” and “atrophic” used for classification do not refer to size. Rather, they denote the final
state of red blood cells; specifically, swollen and atrophic indicate expanded and shrunken states,
respectively.
(2) The most probable cause of small spherical shapes among glomerular-type red blood cells is fragmentation
of red blood cells occurring while passing through glomeruli/tubules.

Criteria for the morphological typing of urinary red blood cells - ccoeveveiiiiiiii

It is determined on the basis of the shape of red blood cells observed under an optical microscope without stain-
ing. Classification as glomerular-type red blood cells requires 5-9 or more red blood cells identifiable as
glomerular-type red blood cells to be observed in a X400 (objective lens 40x) field.

The judgement involves classification into one of the following three stages: “glomerular-type red blood cells/
dominant,” “glomerular-type red blood cells/moderate mixed,” and “glomerular-type red blood cells/minor mixed.”
The classification criteria are based on the rank of the number of glomerular-type red blood cells relative to the
total number of red blood cells.

Table 1.7 Three-stage classification criteria table for glomerular-type red blood cell morphology

Total red blood cell count

5-9/HPF | 10-19/HPF | 20-29/HPF | 30-49/HPF | 50-99/HPF | 100-/HPF

5-9/HPF Dominant | Moderate Moderate Minor Minor Minor

10—19/HPF Dominant Moderate Moderate Minor Minor

Glomerular-type 20-29/HPF Dominant Moderate Moderate Minor
red blood cell count | 30-49/HPF Dominant Moderate Moderate
50-99/HPF Dominant | Moderate
100—/HPF Dominant

HPF: high power field [x400 (objective lens 40x)]

<Notes>
(1) The pattern of glomerular-type red blood cell occurrence can lack variety, with the majority of cells being 2—
4 um in diameter and exhibiting a small spherical shape. In such cases, these cells should be counted as red
blood cells regardless of the small size.

Part 1 Aims of the Guidelines on Urinary Sediment Examination Procedures




(2) When closely observed, these cells exhibit some characteristics of glomerular-type red blood cells. Humped/
doughnut-like dysmorphic red blood cells can also be confirmed, albeit in a small number.

(3) The criteria for the morphological typing of red blood cells should be implemented at each institution after
consultation with clinicians.

Source: Japanese Committee for Clinical Laboratory Standards (JCCLS) Urinary Sediment Examination Stand-
ardization Committee: “Urinary Sediment Examination Procedures GP1-P4,” 7-9, Examination of
Urinary Sediment 2010, Japanese Association of Medical Technologists, 2011.
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1) ¥ 738k (lymphocyte) 1ZAFrRER & 0 /N & < kL
B H A e FLOUR, BRI, BRALR O
R P BTN %50 PB Yefa TIZREMETH %o
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c. JFERER

IFIRER (eosinophil) 1FAFHEREIZEA LR UKE
ST, MBI RN 263 5 IR %,
T UV F VB gE, REERE A, AFAEHUEZR &T
B9 %, Hansel J¢t 2Bt TH %0
d. BEEK

BBk (monocyte) 13UFhEk & K& <, MBEIX
ANHARECRE 2 R IBREEAL & 7R § o 1B VE IR B K GYE,
BV, SRERMRMERE, PUOSAKIGHE & & CHY
4 %, (Figure 2.12,2.13, 2.14, 2.15)
2) KBl

KEAMNIL (macrophage) 13, B - IREGRICEL7:
PR G, AR 2 L ORI IRERLC
o THBlT 2 EARRELE T HMBTH %,

KEMBLOILRERFF#NE, KE X 20~100 pm, Hl
N OWFEE I T XX I N LT
T ENLL, AYH R Z EHE v, BIRHBROR
2R T o M O Z M % MR E 72

BE RLBRE
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Figure 2.13 HMER (3FHIK, IFERERS KUEIK)
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TEFCE H5b P RIFTH B
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Figure 2.14 BIMEREEELP T LIRS

EEIR TRl O E M| E L, B THLR OB 3) ZDfth
BRI ES TH B HIMBRE FERIZREED OF=NRE S

WEERZTRT L, WRRTIEBLIREZRL, &
Wk 70 E ORI ASICIFE VT WA X ) ICA R Do
Oty Wl E O G IE A A Z WO, T,
AR MEPIZIE A MmER - ARiiEkze &0
ML DFERER W, #idh, IRIFER 2 EEES N
TWbIeDdb, G TOMMIKALEET
%o SHMEOREIEIZ R T, KITHFHRGIZ, Ml
HIRERE-IHERAICROBENL 2 E0% 0,
B, BERCUONRREZRTIOLRDLN
bo HHIRE UTHI L 22358 A R R AR
RRBAMLE OFNEZET L L b H LAY, 1R
PO EMEIZRBD b\, 72, ORI
AEERTOLDOLEDENLA, N/IC HIZ/NE B
IMEDIER R 7 a<F v OMEZEDRVWI L2 5
ERSNb,

PRICE A B 1T 5 KEMNIE & Ik & 045581,
RKEZ20um ZfHE LoHE#EEL L, 20um 2L EZ K
MM, 20 um K x BBk E 3%, (Figure 2.16)
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ZHDWE, HRERER ARRZ %% & CTRAPIZ
FENEHIEARAT A 0D 5. ML
(endometrial cell) & Rz flifg & MIEMIIEA S 2D,
PRECIZTAIIEASTRTE L CRED b N b, 5 A
NaSEBLIR CTHIBL L 72355 1 d e %2 5§ %
LI RMICHEETH 5720, &b THE LM
fae LTS 9 %0 (REMIICDOWTIdp.33 V213 %
&)

@HRZ R

BEMERZE 7 E12 & o TIRER & JEIE & DZElAA: L
728 AZIRANS P BHINE (mesothelial cell) % 72
LT END D PRSI INER MEIE 22 ERE % 5
) B A T A TH b HEMINLIZIEAD D
HHlEZ b5, M E DGR R Z &3
%\, eB, AT MG B4R Papanicolaou %4ff
LEERITHOZLEDHAMTH S,

2. ERZHAAAR

RIS 5 BRI, B - IR OS] A
SO0 7% X ) ITEARME D S LIREE (loop
of Henle), #EiZJRME, HAEBLUOHFALHEI TO
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Figure 2.15 BIMIREBEREZE ([—HAREEMEA] (2012) p. 59 [ 4-18 Z—Efid%)
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Figure 2.16 ARHHZ
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Figure 2.17 FRAADHIRHIIE & Z DRI

NIPE 2 3 5 JRMIAE B RZ MR (renal tubular epithelial
cell), B, B2 SRE, Bk, HWREDETO
il 2 B3k 5 5 R I B RZMINE  (urothelial epithelial
cell), BYERE DRI, WA ORI S X O
PE IR 8 D — o K ik 3 % PR BBz e
(columnar epithelial cell), Z L CTHVRE LI} O Rl
WCHK T 2 R L MRE (squamous epithelial cell)
WZHHETHIENTES (Figure2.17), b &Mk
AR A &3 5, FEARN LRI DA o b B A
fax e LC, Mluo RN ORI 5 INMIENR
Wik, MR N S & OBNE AR 5. F72,
MR A - A VARG e Sk —<
T AN A EGMB AT 2 2 LD D %o

R ol 2 Mk AT 5 12H 72T, £
NS E DML & WiE§ S HxT i a7z <, #Mifao
— N 720 TN T 5 2 L IXREETH B H 4 DO
e DO W O Z2HER L, BEWIHE
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THIEPKYTHS, LIHRBOKRE X, Hilg
Ok, Al B R, il & ot RIZE
T, TNOOFRIIERT A2 &L, Myt
2 & BB CIEERPMEOENIZA 7% ) T TH
Bo UL, e W EE 7z i 2 SR AV 2 R4 fillie o
FRNNIGOEDHE R TH 5, Rz ) H S Jufn
P, MEEEZRDHITHIENTE, LA
KNS 2 RIS RO M TBENHETH 5, G
I X BBIEIC S etk 2 B3 5 2 & CHI e K
Ze il R S A 2 TR R O E DS RE L 2 B
L2L, &9 LToMlaikasHAa I <, HE
N3 2 5 3B 2 29 0 BN B e fila & L, XUR
HBHVEFIRAY P EDITHET 5,
1) EARM_ Rk
OFRHE LRk

JRAMAE R fif  (renal tubular epithelial cell) (X,
HRERRE %, A 70— VREMRE, BRibE v—7
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Figure 2.18 FRIAE_ERZHERTIODFE  40x

A, & (09H) MR EOBFIEREBBEIRIC
ERICED NG, Tz, BHREDSCH BRI E
7B R A X TR (UM - ALEH -
FEFHIYINL, a0 - Wik, FEKE, G
M7 &2 Xk 2 EEOE, SERK, OAERE)
R, MixOLFEENB IOy O - & - A F3
AR EOESE, MELKE - = FL T ) a—
N EOGREER, YIVFVEE - U<
i 2 DPH AR 72 EDEREG) 70 LI & o THREE
RTUNF=USERI L2EAICh, BRICRD
LN Do (IDITHERBTERRER HE 2D KR &
DBFERPO S, KL L IEKEH T2
VB Do 2D XD IIRME LRI & DFFRE -
FETRDONDD, EFEANHPBENBT 5,
HHE D% BT 2 RME EEZ AL O T RE ¥
BT R E E 10~35 um iR T, ML LA 5 13
PFERF M L (21 L) IRT, Mg
FIME R IAB R BRCIR 2 7R L, S faTogefn
PEid i TR O SN S, 1 I,ICHIRE S
BICHIRDOZER DB 5 O, YWIAARH Y 7 A —
NIRRT A 2 HRRZERE 7 A — N B ER, STREK
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DN - AR EDD LD, T ORI
BICX DERITRETH Do SN S OISR ER MR
(33l U CARIMBRR DIRFEIR OB 2 RAEMEICH L T
Wb FEERORILHE SR T RS [ M % 855
A7z, FITHBEMNICE A SR TV SR
FERICBIZE L, CORENREEZ LA TELZE
BRYITH 5,

PRAMGE LRI RO L D iR S e 2 L &
ML CERHLREEET 5, T/, EELBEEE
ANERYI AR - PUEWE % & 3H OB TRk 7
TERESLEMELZRTI LD, FOLMEM
B & OENEHINE & SR DL R B0 B o
o M - FFEAENE FTHATHIRECH 2 & %2 7R3 430

THBLL, M bk i I 2 IR, e

B T Wi B IR E AR T, BIidEii

BRK CIRAE LEB/MEDSH LD Z & 23 % 720 a)s

AMINE & DERNIFEEDLETH 5o IRAE 1R

AL 7 a<xF OWMEZRO NI L2 5]

THIENTX D,

o F< T x sy - NERIRHHERN I FUR R R

BeH 2 9 4R BE T B LA 2 138 <, Ml 2%
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Figure 2.19 FRIIE CRZHRADISE  40x

TR I IR Z R 3. BB L 72RO R B
DAL & EHNEESLETH A5, N/IC D
WAL~ v OELR EOREEE BD R,
o FERL - BESERLIIFIAEICHAE L TALNL Z L%
<, MRS ELLME S A IR - 0018 ChRER 1Bz Al
o b EHALEETH 575, MIEITHE <, MY
FHE RS I RIR, AN BB 5 A T
TRE R LITNiAT 5 7 EIRE R & X 5T
&5,
o MERIFIAE, ZeaZMEMAALEZ e oMk L &
MNBLEETH LA, LBEET 5L 1 HOMNIET
HY, 12 MWMOAMIMKOBEEET 5o MR
B GEEEA MG SR IRIE 72 &) T, IRHICH
BONEDT) VR EGA L2 b
LZENDHY, THIRPANET T VO
R O RS AR E £ 2 55,
(Figure 2.18, 2.19, 2.20)
AL LY oD A b e ke )
IR ORI TH 5. ik AfHT,
HE o FEHE R I ROR CTIEARD D 5 A%, HIE D
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SR FE TR © B BERLIR i 00 B RGN BRI
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PRI AR S & iR AR T
%o SHEHBORMEMEIIARD L IXRMktail 2 29
%o SLBEZ A L, KEFIIIRANE R M~ & 55
LTHIENEZOND, EHEICERESKT L
RETRHPICHEE SN %,
QFRE& LRz

i R B L2 PR B b Hz Ml (urothelial epithelial cell)
&, BEEgE, BEREK RERA R B - B
LWNIREI X TORIE, MAdE, 77 —T7 VAL
X BB 22 76 % IO b5, R
% B AR AR 121 1~6 D Z 5] L TH
D, LIFUITHEIIRE LTH BT 5, gl
JE M~ R JE AL S b
a. REZLHARY
KEZ60~150 um, MM ELABAEEIZAERD, B
EHEBIRTLZ BRI A RT 2 L% v, FilE i
2821, MREREME I IFILTEY, B
—MIZ 2%, 3EIRT . SR TORMMEIZR
I CRERIZGOHIN S,
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Figure 2.20 FRIAE_ERZHERTIODFFE  40x

b. FRER~ R BT

K&EZ 15~60 um, MILE LG IEA®RD, T’
SR, EEVE, SRR EERRT. 72, HifE
TR CTRARRERET L2 0D 5, MIWEIZE
<, MBERERE I TF T LTn5b, Bhfmic
B H iR & FAk, EEEzEL, S
et TORMEVEIL R CREBICHEDOB E NS, ¥
DORESFEBMANASEREFHE T, ZIIFNLERES
Th 5 T-ORBIGHIIE N/C A E < Az, M
fa b OEINAEEAILETH Ho (Figure 2.21, 2.22)
(O LBz HHRa

FIAE E B2 A (columnar epithelial cell) &, JRiE %%
RN T — T IVIEAIZ X B R E ORI 2 0l
BEICXLDIREEEMZ L EICRDOLNE, T/,
BYETIEHNIRCAERE (0 9) ITHISRT 2 FHE LRz
MR 2T 28, WIS BRIERE, Wi~y —
%, WMBERXGZETHETLIZENH L, LHEDRF
WZIE, R E IR E D S R NIBL R o FIAE B R A
NADRAT BT LD b, & ITHRERRMINEZ M
FO72DIFE O HEERORPIZIE, FHH
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Sk AT Rz i 25 Bl & 72 1 3B BRIR IR IMER - B
MRz EL EDICEBRATEILNHLDOTHERE
PLEETH L. M LM RS S, Mldom
SRATHEE W RE A By A&, TR SR FIAE R il & %
AONL] b axy b EMNET S,

FIRE B AN ORISR, MEITRE & 15~
30 um FifRD 2 EH% <, HIBLRLA RS L AR %
AT EMD, & AR R IR B e R &
OEINAEESLE L 7 D I EHE THA:
¥, BEHE, WERERT e8P L, Bl
F 7213 RAFICPRAE S 7z PR B R o0 S 3HER 43- 12
BMEAALTVLIERHY, EH LEETH L,
T/, RESPMETKICHI-TBY, MizoE
SRS R OB RN R T L, M %
TR I ROIR F 7213k H IR % 7R 37 IR
DS R L ORICIZ LI U IZEAE /N S 72 8
MEaGLTWLIE0HY, MPmIcBl) 50
KA 2 29 5. SYPEIZRIFC, REMEI
BN, BREAICOM SN S, (Figure 2.23)
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Figure 2.21 FRES_ERZHERODYGE 40x HERE
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Figure 2.22 PRI ERZHBRRODYFHE  40x

@ORF LRz

J T - EZ Ml (squamous epithelial cell) (XM~ 1)
TEF ARHIB S LI X BIRE R, REHAIE,
77— T VIR AR 8N X B IRE R, iR
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Figure 2.23 4% _ERZHHRTDYFE

DBZIE, DBEEZHESER L RICPERZRS
e EORENDLLEL T b MMRGIE, BB L
THIRE ST @R FLy L Ap e 7 ~ 2 g L
EBRM TR S hTwb, KEoga, TERE
WX DMK LT H 2 b b, T2,
IR T IR A RE IR 13D IR R
KEUL, ZEALDRD SN D8E05H ) EME &
DEINEEIPLIETH 5,
a. REZLHHAD
KEE60~100 um, FHIZEICARERLT, M
#L v, A RS IZSEIRE R 25, 2
BEhfanzvIrhias-720, YIREELTWAS
DL, S Bt TOYLEIE RiF TR I G
OENhs,
b. BB~ R EEUHHAT
KEZ20~70 um, MIILE DM E I A 2 77 O
TBY, BIEKHESH»IE, FEEZRT. MY
FEL, ERIGES LI > TEHRRZ 2T 5 L9
W27 5o M RIS IR E R, Mifgo
—IHHAL72& ) B LAFARROZIRERT &
N5, YA TOMFITLIRO D % IR0 fk i
FELTWA, SEMETORBEIIART, Hik
BICRFELHREDOZ LD S v, TNIEZDOREOMNIE
BT)A=T U EEBEICEAL TS EEZD
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n, IS ORI Lugol's Jetu 2479 &, K~44
il S5, (Figure 2.24)

®ZF Dfth_E R

SRR BRI

NI TPEOMBTH 5. BIIZIKATGHEHT, M
F B O FHEE I EIR D U < (TP BURLCIR CIE &
W B 05, WEOR T ERMIEIZANRS L v, 2
RS IR TH Do SPEEOPEEIIARRDL L
Tkt %2 B9 % IHEIMEDE W TgA BHER B
PR BRI LRE CIRAPICHEE S L5
2) ZMHHRIRE - U1 )L A RREHALE
OSRMERBERA A

BB ELCAE > CHBLT 2 BRIBROML C, TR
Rz MR R & REMBBERD D D, Wi & X
FINFIEARIIR (oval fat body) & 3%, AHfaI &
CICHEIEA 7 0 —BREGEEBHRICERICHRO O,
RIEZWHEEDO—DIZEHEITN TV D, INICEER
B PRIFPEECRE, Fabry 9, Alport SEREHE 7 &0 BH IR
WZH BT %,

AHIEOEFFIE, K& & 10~40 um, B
Mg, EME, Aekznl, RIS OEH D
Z WA IS OBFIERICIEAR L, Baty
MEDTERZ RS Z LD 5. WHAITBIT 2 1
BR O@EFNZ, NS VIRIFERIEER G F 72138
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Figure 2.24 R _ERZHAIZD4FE

OHR%E, KEVIRIFERIIEOFHOBRZEL T
Wb, S gt CIXIRIGER 3 T 59, Mgl
HLRAMICRDHN S,

YU PN Witk & 2 DAL o g i Sk % & e i
&, BENEHOATZOHEZHAET S L IEH
RGNS, L L, BREENPLHVOMIE
RENTH LT DH D IR & HE
AU HEZe b DI, AR BRI ERHRE ASFIAE IS
D LN AR RO SN GETH 5.
T 7, REAVHEEEEZRT I LEAE 0,

SRR AR DA o IR IG JkE 2 & T M CIR i
HHT 2 b 0%, wiviiRlkoXKEME»% <, %
B, 4G, RO R~y —VR%E) %
WRTHIENRYTH L, T2, WHRICHHT S
TFRER D IR R 2 47 L TV 2 5855 0,

WG SER D FEBIIC I, Sudan 1T et R0 fR G SRS
TCBIEET 5 HENSEH SN T A, Sudan 11T §+ft
TR OMBEIZ L ) athid R e 5, —WiZa
VATU— )V A7)V, RIBBEERMG, IV AT
O —ViZEE S, IR AR, BIRE, AR
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Bl micotshs, —7, WOLEMSET T
PR YER 2 %59 5L, ALATU—VIATIVE
X ORI X~V & 15 (Maltese cross) & IEIEI %
A OEBIMEREEZ R, LarL, WHEERLR
PR ClEEE T RGER 2R S VWO THEED Y
YCTH %, (Figure 2.25)
O =N ES PN il

ML B N E ARMINE  (intracytoplasmic inclusion-
bearing cell) %, W&, WE, &Y 7R (RITHH
TS A4 v 7 VT U ED RNA 7 4V A
el ofEENRINEF b TE7, LAL, ¥
ANVAFFEHEINTE ST, & LAARMINIEEE %,
T, IRERZEEMR, BEEYhEL &0 BEIR
PO LIFLITRRO NG Z LA s, FEFFERN 2 KIE
RIS 22N ThLEEZONS, F72,
AL HERIZ O W TIEE AR 2 A3 2 ML A
WAE L L, BN O A TIIHEEWMEICT 2
C LW RSG5 <, BISHE N E AT
ELTHEZIN TS,

M B N AL O TR, K& S 15~
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Figure 2.25 BRFIZRERGIF (REROFIAE) OIFE
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Figure 2.26 HERREAHAFMHEIROS

100 um, JREME, EME, AEK, ZLRRE

Hix CTh oo MILENZKAEE D IEK, BRARZ
Cefie T, MBREMICIZHE, ¥HE, F—Fv
., WHiE R E2R L2 RS HARI RO N5,
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G 12 B0 5 3 AR T I E & FR 6Tl
, RRMREZHLTHRR S, SHFEBRIIBITLHA
oGS E & R TR OIS 2
LM TH S, (Figure 2.26)
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Figure 2.27 A AFHREZDYRH

OZANEIPNEY i)
ANIVRZTANVA, A4 FAFTOTAL VAR ED
DNA 7 4 WV A EGLBF IR G &b o AL
M N3 AR & [FAk, AR A3 L
{, WEMNFEOATIIHRZUIMIZT S Z LI1ER
Ll Fr R/ AT

AN AAHMINE (intranuclear inclusion-bearing cell)
DI, K& X 15~100 pm, F 1112 200
um DL EobobBooh, BEME, EHMHIELZR
THOVE\, BZITHALRZALDSH D, FNIZIEA
B2 % L7 RS o AR Eh, 7a<
FUREBRICERELTROONE, 72, EBILL
7ZEAMS LIFLiIdMmE Sh, ZoKIETH I A
TR LIIEIEEZ R T Z evh b, MYl
FAEHAROMTE LS Jt il BT 5 getnttig,
M E N AMBHNL L [k TH B, ZBDO D DIEAN
WRZATANVARGAIBEZ 2 b, BEOH DX
A M XTaT ANV ARG EZEZ 5N TW5,
Bkt e 12X ) 7 A VAHFE SN WA
ANVRZAT A AEGEE ML, A4 M x Aoy A
VA ERGEE NG & 55 5. (Figure 2.27)
@ZF DDA )L ARRZHHD
a. B MIRUA— DA )L ARRZHHAD

v RRY F =< AV 2 EGSIE, N/C HeAshd
KL, BTV ITAREZEL TRDOOLNL, i
PR MBI K 0, JREE BBz M R & SR
B MEEEsD S LEZ OND, FrgkGnlC X
DA NVADFESNRVEE e FRY =<
ANV ZAEGEE L & LT %,
b. £ M\EO—Y DA )V ARGMRE (JrO8 4 )

e bSO —< £ R EGLHIEIE, R R
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Na O JH PRI M Z A3 < 224 2 FEhsds % o
IhxafuatA b eSS, BOMRCEERR
ORI ZED 2D b, FEkRMIZLY YAV
ANFE SN VAT bR —< Y £ VA&
JetWife & LT3 %, (Figure 2.28)

3. EBUHHRIAR

PRIGERRA N B C AN (atypical cell) & L
THUY $) Mg, SEARMIESEANL £ 7238 %
SO M T %o BEYEMINL O IERE I A B AL AR
WCEDER DD, —HIIEICE K DR EDEA LN
IEEHI & L TBIER, 2 uax T v HiE, BIE
AEe BAMEIER % EOFIEZ IR L TRO LN S,
Lo L, SN2, 37205 RAMINRIE
PR 2T 5 DO TIE R, KIERHAE,
7 ANV ARG & O BYIRZ £ 72 13U R G
#l 7 &2 X AL, WP B R 2 T 2 5E1 )
BT 270 ETHLEND L,

HIRHNE— 2D RZ T THETEX 55D TIE
<, MlEZ S ESERMEIOMBIEL, &
RERITHBLL T 50 2 DMK DL K72 &2
AWICHWT 5 2 ERUTH % RILERAED S
B 2 R 5 72120, RIS 55 -
PRE® S O 15 O TERERHF U D W TR0 I B
LTBLZEDPEARTHS (Figure 2.29),

PRAUC B9 2 FEVEMI 3R B B2 2% A e 23 i
D%, TR EEASAMBE R RS AR 2 &
b MBI %o B ORI 2 HEE T 25 E121,
IS OTREFEELD T IR L TB A LEXD
%o

PRIEARANZ BT 2 BB DA 12D W TR
IRM OB Z#T 2720, LVEHZEHRERS S

BE RLBRE



ERRUA -7 ILZREEHRE

40x EZRE 40x S H® 40x S ¥

bR = IR JE Y% t bR F = AV A KGR
8 il 28 il
BAAL LI BASAL LA
N/C Itk S et TIIRE LI YT D
RS T D AT AR BPHEEIE T O I ARTH S

ERNNEO—VIII BB (1O k)

40x  EZE 40x S %
ZEED
ZRiL
/
ZEFED
ZRik
X
ZEED
=R
IRAfBTHWHIRE HEIRT IR PHAS A 22k LA
AN BN AIEL R 25
BRI IR W2 ioh 5 Jefa VIR TH

Figure 2.28 U )L ARHHBIDYFE

EERZEL, UTOXH)ICHOE) OPLE L,
o IRILIEMAIZ BT, ARG & LCTHLY 5
Faid, ZEARMICIE TEEMR] F 203 [EEE 5
IR 9B, F7z, BAEIZES THLEMD
HEVE 2 B T & W0l b M & LT
T, TIFEMRMBOREE LERS L, RE
EERTLRILBEREICE > TR LI ETH
%o

o FERZHEMMN L L CTHE T 2961%, 7272
[FARIE (+) ], [RAMIREE] &L e s
LZOTRLEL, BTFaXy MR L THET 5,
ZOaARX Y ME, EOMBEIT, EoX) RNEiE
WEZONENE EXWRELRRD DA D 23 <
HBFTLIENRYTHL, Leh->T, RAN
DG L, R RER LREASARE), S
HiRE (BRASAEE, KA DR EEZRES ), HAl
Ml OrcP EEEASASE, FHESESADRAZIR
W) 7% EWREARRRY BARMICHE T4 2 LR E
L, MERELDSARB 2356 C b SRAMING  CEESE
W, FERREURE]) 22 & X)) IS EMS O &
RIS 5a Xy M ELFMNET 5.

RAMEIZES S CHOESEOWHEEL 2 BETE WA
R O PE, AR (R R
PRE® LR A oR), SRANHING (R o PR
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VbR k), SRANHING  (RCE K o R,
FRRIUAH) L, EORMERR o RN A 3
LTV R $uh 375 2 E T Ly,
o Bk & Dh B FAME 2 R il X AR & LT
WETHDOTIE LR L, AROMEAE (REE LB
M, LMz E) (oL L, B
KIBLTaxr b efitd s, 72, Rk bh
RV R MO ) B, B Db S W
2 R 8 2 M DO TR A FAS R MR 1 40
L, SNHLEZRLETIRA Y MEFRLT 5,
o FLRIVEDS 70 HARIL D o 7 © 7 ) e PR 3 7 A
2DV TR A BRI 049 % o
1) ERZME MRS
(OFRES _ERZHYAERE
PREE EREASAEEM - B D NIREITE TOIR
B R RE D DI Do IRER LB A5 AMINE (urothelial
carcinoma) (XA BIEMER I E LCHBL, Hl#k
FRERB B < 2 5 Il o &5 &K
L, BAE@Em2sm< %25, 72, MHEHAEDA D
N=96%, BRI T BT OAE1E D58
b, \EZZIE %5, R RS AMILIX
M - BHE - H3E - MR 28T 5, My
JLAFAR 3 D FA R O X PRI bR R & 7R 4 % H
R Th b, BIFHARL, BRUEIEL %251
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N/CEEX
(% - MEAEL) BDIZAHE L&

[IE%#mEa)

@ BEOAREEE @ KA

@ JOVFUHEE @ JAvYF AR EESR

@ SUNCYi SN @ RIMEEL DM

REAHA& BOKNARE
40x St

Figure 2.29 ERRAIDIFH

ONEDMRAET 2D 5. 72, AN
LIIAMAGZEDL LD L, BRIEMNED
HWVIEAIRY - UINAAR L EOREIEE R L, B
BOY Y M RER D EBIEDVED L VARN AL
NT eV b, 7uaxF IHPRIRTHELT
WA S, SHEMTIENT L iREMEZRT & IXHK
LW, KRGO ENH A L 2 EHIHE
XHEMT 5o BIFTRE LT, BTRITIRE LA AM
NEHIRDYE 2 & N B 8% L 7-Mie, Ml ZENE A
PR L IR AR 2 & A L7l 7 A LIZ LIRE
oMb, TNHOMNEARD &N 8E 13K
AN OFE S ER L, FERR(BIETL L
WEETH 5,
@R AHERE

B REREFE O ANE, BHIlASA, Hi
WS, BEEESEIRAS A ORIBAED AR E), R T
B DAL F 7213 RIS ERE S A DALED H I ET B R
WAL END L. 72, EEVBARIVED A, LA
Ale EDORRDSAMINE (adenocarcinoma) 25Ff - JRIES

40

RICEEE 230 L OURPICEDOOND 2 LD
5o BLBROMNATIE, MEERLEMIEO A AM
HAAAETREIRRLMEIR,  F 7213 FLIEIR O MK SE B % W p
LT %0 MR REIZIR IR Rz 25 AR & 0 %<
EEICHIMMRZERAEG T 5. BB CRAEL
yuxF IMERR TR L TW5, BMRIZE
LAKRE LS HNDZ EDS 0T D A AMBE O FER
Thb,
OmF LD AL

B REEREFE O EESAIE, R EEO
b F 72 R B DA DALED 584§ B RAE L
BeasA, AMRBIOR LD 554 2R L
BERALREDR DB T2, TESFNADEEAEE
RHELCROOLNDLGER, SAMIEASET 2 S
REZIBRALTROONDLZ BB, KEOYE,
PRICIEZFRD BN D T LR S AJEB @ 8 IRl # 1%
FEEPAICHET L EVDRTWS, 20720,
LT LR A ARIRE S & 7235 B 3R 3
RIEZF7ZT TR, FHEHEDPADHE D ZRE Lind

BE RLBRE



DL ENEETH S,

Ji BB ASAMINE  (squamous cell carcinoma) 13,
ANEIE, A=< x 7 VI, SHEMRIE R Lo
IR ERLTHIHT A ENE L, BITKREL
O oHES —RNICEHTH L, T - HHIE
22T A0 A TIEMBEOIEADE L, [F.OH
RoJEIRMEE A2 7RO, BiEPOEThs, $72, A
BT D 3R P BB AS A TIZ IR O A3 AMIL & A
b, RELIBWVE)ITHERPLETD 5,
@/\HRE D AHERE

RAIZRE D 5 B /i A3 A M (small cell
carcinoma) &, Wfi/NHIFEAS A NG & FIA 72 TERE I 4%
BAERL, K& SFHIMERKT, MAZHEAEE R HE5
WCTHIT 2. 72, MBKRORHE LTRHER
HE23uy MROBHIZRBOLZ LD L. K
B OMBE THIRE S Z Lz, R THIS
LZldDHbH, vu~F IIABRIRTHRE L T
Wb, JREE EREASARHIIRASA TS HIMERK TH
ByaZedH505 LFiloREro&EldTsI L
MU HETH 5o BB CHINLE N AR N 73l
BRARD ONE Z E0E K, REMRILFSET
MNP T 2 9 —+¥ (neuron specific enolase; NSE),
7 UEZF =" A (chromograninA), ¥+ 7 +7 4
¥~ (synaptophysin) 7 & D NG~ —H — D
FEHIC X D EE S S,
®ZDfthD_E MR MR

USRI A, BBV A, ANVF /AL FeE
O EREENEMI 2RO L EDDH S,

2) FFERZMEMHRRE
O ) FEffka

B COoNJEMINE (malignant lymphoma) &, 1B
Bk, REZREDY PSRRI 7213k, B
LOVRPIZED NS, MIEOKE S ITAIMERKD
L2RERED Z E 0% L, MIEOMIE I HAEE
WCHBLS 20 NIC LR <, 7 a~F Y IHBRCIR
TH&E LEB/AMEDER 2774 . N/C HOEW I3/
M A AR IS % 28, I EAEEICIBLS 2
ERruxFUFIROBN R EPSEN SN S,
@B MmyxHHkE

RO F AL (leukemia cell) D% < 1%, KA
M A MRS L TW 2 BETH 5. HIIKE
THIMPEZE R OTLAEDFED H N HIEFITIE, MR E
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& B IZHIMFHIIEATHBL LR v BEPEY) &S
fa& OEMIEHNEET, BIRERZ E2ZELHET
5o

@FDthDIE_ERZ M4 AR

ZOMOIE F R EVMIR I, R R,
SV A AR R, AR A TR, A P A e 2
EVH B,

4. FIAE5E

PIREIZ IR HE 2 S5 & L ORI S B B S
T, WARIEECHEIREZ RS A OREE 51,
RAE DA S WM ENE Y A - A=A T 7 )V
2 2 #F (Tamm-Horsfall mucoprotein; TH & 284 [)
ENBRDMAERI LB IVIRICEBLE L 72D DT
Hbo OB OB T B FIAESG T AT
HY, AU R RS R 2 & h3E A
SN, EHITHEER AN D - THEHE DT
b,

PO I BUIRAAE DS — R ICPHZE S Tz
CELEIROFRDBH -T2 e B ERL, FAEORE,
MBIBRERL E2BSET LI LI2L o TH - KM
BOWESCHEOREZET LI EATE 5,

FIAE D53 J1E:1E Lippman O 7383 %\ I [R5 FHIC
Lo mEEIEHVwWShTE, LarL, 2
NOOGFERHEREL LTZELLEVWELD A
T L h, ARIBTIE, JCCLS GP1-P3 (2000) 2B\
TERRIEFE D B L2 S -9 ik hse
INENTo RERIZBWTHEARMICZENZ BERT 5,

%8B, DT oMEIEHE ORLES R &
HETHD, BRMEEESHOLM IS TS Z L
POTHICENTEDLEICEDLERETH S,
(Figure 2.30, 2.31)

1) HFHEE

i F-FAE (hyaline cast) (Z&FMIAHEOLE & 2%
DDOTH b, WP LTERBIIMEGAIAZH L, K
WHNAT 2 IR TH 525, TR, 11T, YIiLAR
DHELNEHDETHALSDNH L, H>THHN
FEEMHEN T2l 05l < 72 o TV B 145 b i1
ML 35, RENREBIIHE, EBEELZDO2D
YUK, FLRObDFTALNDG, Tz, &L
DEILVHE—EDL NS, fiL s xR (M
WO R R A4S b B2, MRGRRL 72 &8 2 fEELF,
BRI 13 Kiil) WATE2HDFETERLRLON
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ra B (wom] m [7omar] = [mma]
G T Bﬂ‘ﬁj@ig,?}ﬁ g8 E. ¥
o 1 g % i & L RS S, % s &
-'."'.: 2 ¢ $ % ® & & & Eof » *
ﬂ:;ﬁﬁiﬁﬁgﬁ;ﬁﬁtg $ .8 wook
Fese:lfl.lf] : 78 B & € $ 8 ¥ & § & 8 7
SRR s OF %Bog :
oTHL\JEE ° 9 :
reegesseees OFERFEORD @F7IVTIVREDLER
QRO REITE @RpHDET
@R DREITHE @FINTIVREDLR
& E , * M O
-...‘s‘: (] .
Re T Lo Ll ];%> .
T
'Q',.."’
o] 09 fol = [l
o, “ 5 (G5l
g ugﬁg
CRIA0 ks
REMLMT AR | PR D TNT I OBt
PR 1535 R ] D 4 i - BEAK EREERIIC L B L&A |
KoM, PERE - - - PR DA IR ] D RE Fe s - -

Figure 2.30 FIROEHANZX L ([—HREREMEA] (2012) p. 71 B 4-37 Z—EBL4Z)

BOLNS,

- HAEE, g AR T T AZ, Kkl
RTVOTEEIPLETH S, S Gt TIIRE oh
Lk ARET S, T/, SEOTITHRSR LD
| RORD A 7 R WIRE SRR

WAy A cROONLZEbHY, &<
WCE L VIEEICPE ) K TR MBUBE S R Ve LA
L, 5 AN TR IZRED 25 I RRIR TG i &
LCEEINDIRETRTH S, 72, BAREZE
THERELEGMOMKEREE R ETRDLNE Z
EddH b,

2) ERZFAME

R (epithelial cast) (3B NI IRANE R
HAAE A SNZMETH A, LMD 3 5
MAEEERICREZ CHASNTVE O THA D
WRERD D, T2, HAIC LR E L Twb
Biadb FEMEE S5, B - RS RECBIES N
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5T ENL Vv, BRAEARTIIAmMERMEE, $72,
ZVEL72H O TIRER ML O 2 %3 %,

S Betty TUX AR N O JRMNE b Kl o Ml BT 1 AR
B SRS, BIIHEAICROBEINLZ NS
D, BEOLOLBIEEING,

3) FERiFE

WKL MIAE (granular cast) 13285 A R B 53 A%
13U EHASNZIETH L, ZoPRKTO%
CUIIRANE PRI EME L 72D D TH B A%, ARl
RRHMR R EPERL-b0bEEhs, 7,
MEEREHEEEEZ 5N PR TRBOONS Z
Ebdh b MNER D S 2R TH DL, T
NTHER AL 3 % BRSS9 3 8
PLES A ST 2 556 M P2 & BR P
DOFATRUIMNG A & R A O W % 2 Hih 3 5,

BRI, 2 OBHREIIBWT, BFEEBIKT
EBETAMMETH Y, BEEHOREZERT

BE RILBRE



s = s = £ 8
g P ® g
gs . s Fx
siie L L
EZGETR BHMAR IR
EEOME| | REEROKE| |BRE BLERR| | REMREELE|
gk BN % B8
= 4 L. aning & 4 .4
' Bl o B S S W
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Figure 2.31 FEOZMHBEE ([—AEERHEAE] (2012) p. 71 K 4-38 Z—ESZ)

LHETH %,

S Yeft CTIIRRR LA SRR, F3RER
mE 2T 5,
4) DO

% 9 keFAE (waxy cast) (dFIAERKF 7213 —EBA°
(59 DX ITHHERHEEIIAZLIEND, 59
FRFAE L IFIEN T 5. A9 BRFAEL, IRMIEED
FEWIPAZEIC X 0 AN MR R 530 R i 7 D 25
HHEAT L 72D 0, MAEHRFVEEESHIRE %25
THHLZLOPEZ LN TWS, 59 KHEOKE
RIZVWIARD A SN D Z EDL WA, Iefr, il
LTWEHDREER- 177 Rk0boRE, HHix
BHONH b, £ AEARRLKRED Y, wETE
Thbo MIEEOHEIIZHK THF ML ZESHICIX
MTE 2. 29 FRMAENICHITBE 25 3 2L E3 A
SNTWREER, 59 MM MO W E %
W 5. T, BRI S A ) RITENORAT
BB X ORGMEA DML T 5,

29 BMAEIZF L LTh 7 o —BIEREE, BA%
BLUOBFERN 2 EOEELZBERBEICAONS,

S Beft TIXIRARR O D SR RERG, TR TE
mx 235,
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5) RERAFIAE

REWGFIAE (fatty cast) (ZZEBEPIICHRIG R B X O
SRR A E A S N2 TH 5o TR A
32 S PRI 2 HASN TS0 F
THADLDDVH 5, T2, % DI
WG %2 3 ML L&A LCTwa 729, RN
PR3 1 ETH A SN FAED IR ARS8 T %,
PRITHAEE A 7 0 — VIE R CRFICRD b b,
S Jett TLINRII IR I3 4t ¥, Sudan I (IV)
et TRRE HAREICGEOM SN D, 72, Wt
Wi $ T Maltese cross 72 EDRIGIEE A5 Z & 12
XoTHERTE D, (p.36V.2.2.1BH)

6) FRIMERFIAE

FRIMERFIAE (red blood cell cast) (XARMERDFLE
WY AE NPT H 5o ARIMERAS 3 62> & P
ERICEE R CHASN TV 0FTHADOL D
W B MHENDRIMIKILEEL, @EHEALNDLNE
7yav riEEeEa LMNBRPEHRRERTZLdH 5
B, IR ATr O VR E RS, T, R
12X BBIEICB W TIERNORINERDS, Bk, »
I L2 dna iz 2L, 2L HEOM
WRIMERA G 2R L THIEL TW D 2 L%,
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L2 L, HRGEEHO T CORMERHE & (X
LRVOTERLZTIE RS v,

ARMERFFEE A 70 228 5 MMz Bk L, B
IRIGIZIE IgA BE, SEBURTER 28, SR ERAKE
7%, EVERGREVERE 25, Vv — 7 A4, ANCA (anti-
neutrophil cytoplasmic autoantibody) B E %7 & D
LI 2 A ) B IRIZEO 5D,

7) BEMMERFIAE

FIIMERFIAE (white blood cell cast) X5 PIZ ML
ERBFHASNIMNHETH L, A 70 BT 5 IEG
HER SRR B D ék%u&ﬁTéoﬁ%éﬁ$

T EEMEE O, BHIMERAHEL WD E &I
ﬁﬂmﬁk@%%%%?%bkﬁﬁéoﬁként
HIMERDZ L IHFHIRTH 525, HEEIZE DY »o%
KRB EDRTIIHASIR TR ERH 5,

FMERIE S Gt TREA GO SN B 7208 L=
T, MREEREESAIRTH D ZEE 0,
D7z, Bif gtttz 59 2 Rl ERofiie &
DENDZE L %,

SR ERIRE 2R LB R e & ORI I3 A
REROFMERFIFEA A S, BERETIEY) V8
R IR EZ GO AMIMRMNES MBS 5, 72, BWE
PEE R TR T &0 A MBI 2 320 5 2 LA
H%o
8) ZERRZT AT

ZefuZ P (vacuolar denatured cast) 13 FIAENIC
KANDZERD D N LMETH B0 MEEERAZE
fThzENzb 0o, BRI S ) A
—ERAZERML L TV B D DETHA DL DD 5,
HIEDOPERFIEERETE A LN, HEOHEAKR
BREREAC T & 1 9 FEF 3% o

S R CTIIRELICHBING D, HEBICET
550855, TORMITZERL L 7R T
FZHRT 2 b 0%, b7 4 7Y YO ER
CHRT 2B DDE R 5N TV 5,

9) 1848 - HERMAE

W - A AE (salt/erystal cast) |34 ‘ﬁfﬁ iﬁ
(V) VPRI, Wﬁf)@/lﬁﬁﬁw/ﬁA%m
W2 ALZZMNETH 5, )R‘fﬂir@'ﬂ’t]j‘]f@%n HH
b, WZEPEZZoN, KMEMEDOHELRZRT 5
AN TH B, & EITRDIRAHIAEE 7o TR
M WE 2 Rk 28, MAEOWNAMIHHER R TE -
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M @ JRAE T Bz Ml % A 9
10) KBfHEME

KEMIEHHE (macrophage cast) 1% 3 DL LK
B AE 3B ASINIZMETH S, KEM
NEOTEREF IR ENE, MAHENO KM T b Rk
MRS 52 EDTE Do MPAITBWT, AEMT

FIREA SR ad 2 5 L, T2 2R A 0 5
%Pﬁif“, WiERE R SN it (2 x L) RER
o sefifecidE e 2L, B, EHIEZRT
ZENLZ V. SEETOREMIE, AMIETIIAR
THY, FEHNETITHNBE AT O iR AR
YO EINBE T EN—HNTH S,

F7-, KREMIIEUEUIXEHER 2 &4 L <T@l
B3Nb, LaL, MENTREMA 3 EIED
HE%%H*J 2o LTV LA IR & & 7%
L, TIPS 50 KREMI MRS EI O
A7 u—YEER, SEORMERE, BAe §
HEE 2 ETRO LN S,

1) J«47UVERE

74 7)) YA (fibrin cast) (EHRAEDFEE - 72 H
HThY, SEAICETILLZVIETH L, B
THMAMEEMEZ TR TE 2705, HHERIG L
THHI 572 b DOBFIET 5720, MNEEHOA
et MR T T ENE T Ly,

SHEEBETHRVE Y 7 BRRWFOIRTLDDH
HHN, WHEICMOMEE X TE 2550k %K
MiEE§ %,

PERIFVERRE ICRRO R T, EELREAREZ TR
WZUT, 2B PEMAE & FIREIS, & 5\ »idkzeu etk
ML Y, BTRU2LALNDE Z LS,
(Figure 2.32)

12) NEVFUVHERE

ANEYTY VM (hemosiderin cast) 13 Gyt
KT TIEHE D O IRAITHE L 72 AR A 2
%o Berlin blue 4t THYT 5 Z L I12 Xk - TH|HIT
&%,

FEA AR T I FEPRAE, I PN AR LR A8 i e e
Z OB MR ETRD LN L, FEFIINEDTY
YERRANET T yEAMIE (RAIE FE M)
ERDDH I DL,

13) =AJ0EVEE
347 v¥ Y (myoglobin cast) IIANEZ T Y

CEWHb

BTE RILBRE



HFAE AR b olgtsd

(FRmER 3 fELLE)

BERME - 55 HME
(BMmzk 3 @R E)

BEREFIAE - 55 HMAE

(BERAER 3 ELLLE / SRARASRE 1A 1 BRI L)

ARMEBMAE - 55
(K&#R 3 ELLE)

R - R

(FR#ME £ Rz 4R 3 AL L) (FE#7 1/3 LI E) (FR#ME £ Rz 4R 3 ELLE)
FMERFIAE HERFIAE - FEROFIR
(FRMmEk 3 ELLE) (FRMmEk 3 ELLE)
BmEEF MMM - A
(AmEk 3 @ E) (AMmEk 3 @ E)
RERsFIA RERAFIRE - ERFIR
(RERhEk 3 ELLE / SRMAZAERA 1A 1 LI E) (RERhEk 3 ELLE / SRMAZAERA 1A 1 BLLE)
K BRI KEMBFE - TR
(K&#mIE 3 ELLE) (K&#mIE 3 ELLE)
25HMAR LEME - A5HARE EHFAE - 358M8 ERAR - BREE - 258AR BEARE T4 TV
(FR#ME LRz #mAa 3 ELLL) (FERLRR S — 885 S 4%1k) (FR#ME LRz #mAa 3 ELLL)
60
FMBRFL - 55K TR - BRIFIHE - 5544 b .

(FRMmER 3 fELLE)

BIERMAE - BRI - 55 8%AE
(BMmEk 3 ELLE)

BEREFI4E - FRRFAE - 258

(BERAER 3 ELLLE / SRARASRE A 1 BRI L)

ARMBAGE - BRAE - 258A%
(K&#me 3 ELLL)

—

B - EaAE

Figure 2.32 FIHFDHFIRE ([—AARERMEA] (2012)% p. 73 K 4-39 Z—HfidZ)

YR E TR, REEICEE LS D kD B\ IZHE
WAL LTALNS, GET %7211 by
W72 FEPLIETH Lo BRHREES 7 7 v ¥ 2
IEEHE R EDIF 7B VIRETRD b5,

14) Bence Jones Z2A It

Bence Jones & H 4% (Bence Jones protein cast) (&
Bence Jones protein (BJP) Ry o> & i 8 R 1252
o, BEIKR A7 RO HIMEZE LT
B9 22 Eh% v, BIPHHETH 5 2 & DFEYIICI,
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g7 1 7Y ¥ LI PR E w72 306HiR
et i E%4T9 6

*ANEVFY VMM IF 70 VR - BIPH
DWW TIE 3 Berlin blue Jeft R g et 2o &0
MR D LI TH 5o FEEDSHR T IUE, AH
OVERIZE D, 2 ) RRRLBRFIAEICHER L, %I
IR CTANEY T YRR, IS4 78U v [R5
W, BIP F#EEEwE a X v b5,

45



5. MEYRE - FERME

RILE A SN LAY - AR e UTHR, B
W, ERBLIOER (TALw)) LERDH 5,

1) MEME
OHiE
MR, BRRIZ5 5N b, <400 FERETI,
PRI IR L R3S, ERE 0@ - M2k
— IR 2 G B A% e IR 0K e 1E, B
HE R, R % & OIRESERIE DB I LT
HbHo LoL, REIWEEERSFEEL, HEREN
W L CTHRIRT 2 UM, w8 (SRR I &
ToTd, HENORAIET SNV, S 5ICHF
RIGEDAEY)TH B &, FREELD %\ 35HE
HICE BT D HARPEAT 5o KIEOHA,
JEICHRT 2 MRS ZHRATHZ LD H D,
T/, PURCEMEAG GREES S HER) Tl W
HHR AR 72 LM 2 3280 356035 %o
— AT B R B R S TS R & e s %
<, EEW & L T Escherichia coli X K5 % 50,
Z O M, Klebsiella pneumoniae, Staphylococcus ,
Enterococcus b A H % o BHEVEIR BEGWE X, £
PRAEBRIE G T D 5o L IETH 13 HL IR I I
Y IE & B 72 o T Escherichia coli 3V 7% { 72 1,
f{ B o T Pseudomonas aeruginosa , Serratia
Staphylococcus, Enterococcus % EDBEN L %2 5o
PREGIEASE DML, IEL SERIRENZRIZTD
WTIRIR (FMERIK) &R R OREN AL TH 5o
IRROH) 58, RILEMRA T H MR E A 5 H/HPF LA
FEHBORKRE LTS, —7, MERIZERE;
BEICIVHESI NG, THIKROYE, —HKICHE
2% 10°~10° CFU/mL UL EZ HBOMBEK E L Tw
%o RikiEMATIX, (1+) 2%10*~10° CFU/mL 2
MYT 5, 72720, BERIIIFE ORISR TH S
DKL, RILERE LRI R D720, Rk
ERAEOYG, WRIZRILEIALGENEDTYLT
LHEEE L —H T 5 DI TIE AR,
@ER
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Urinary Sediment Examination
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A urinary sediment examination is an important type of non-invasive, repeatable morphological examination. It is necessary to
accurately classify and measure urine components, such as epithelial cells, non-epithelial cells (blood cells), casts, salts/crystals, and
microorganisms. The clinical significance of a urinary sediment examination is twofold. First, this examination is used to screen for
the presence of a lesion in the kidney or urinary tract; second, it is used as a means to collect information on therapeutic and adverse
effects of drugs administered to treat a confirmed lesion in the kidney or urinary tract. Pathological conditions are deduced not only
from the results of a urinary sediment examination but also from a comprehensive evaluation of the results from various qualitative
urinary examinations, such as urinary protein and occult blood tests, as well as biochemical (blood chemical) examinations. However,
advances in diagnostic imaging and immunological examinations have allowed the current use of these methods for evaluating lesions
in the kidney and urinary tract, and in consequence, the value of a urinary examination used as a screening test has increased further.
Given these circumstances, we wished to conduct examinations with a clear understanding of their purpose; in other words, we hope
to effectively conduct urine screening examinations, consider pathological conditions based on urinary findings, and observe and
provide information useful to patients and for screening participants. In this part, we will explain the role of a urinary sediment
examination and also the related technical methodology.

Key words

urine, urinary sediment examination, urinary sediment staining, urinary sediment component

examination has become essential.

I What is Desirable in a Urinary Sediment
Examination?

Urinary sediment examinations have played an impor-
tant role in the diagnosis and assessment of therapeutic
effects primarily in patients with urinary tract infections
and other diseases of the kidney and urinary system (e.g.,
diabetic nephropathy or nephrotic syndrome). However,
it is necessary to present value-added information to clin-
ical parties in addition to classifying urinary sediment
components and reporting calculations to more effec-
tively use a clinical urinary sediment examination. Here
“value-added information” refers to information pertinent
to etiology. Pressures from medical cost-containment ef-
forts and societal aging have increased the impractical
nature of examinations that place large burdens on pa-
tients, such as renal biopsy and cystoscopic examina-
tions; in this context, a painless urinary sediment
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However, morphological analysis (except for atypical
cells and some other components) in the context of a rou-
tine urinary sediment examination has become an auxili-
ary diagnostic index for pathological conditions of the
kidney and urinary tract since the advent of diagnostic
imaging (e.g., ultrasonography and magnetic resonance
imaging) and various immunological urine biomarkers.
Therefore, we suggest a new developmental path for
a urinary sediment examination. This path would fully
incorporate the characteristics of urine that permit
frequent, non-invasive examinations in an effort to
understand, based on the detected components, why the
components settled down and appeared in the urine,
rather than merely performing a simple morphological
component analysis.
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II Basic Instructions

Urinary sediment examination results depend on urine
sampling and urinary sediment sample preparation meth-
ods. Here we will present some examples from day-to-
day operations that would require appropriate actions to
be taken or that are encountered relatively frequently.

1. Types of urine specimens

Urine types are distinguished by the time (e.g., morn-
ing urine or spot urine) and method (e.g., natural urine or
catheter urine) of collection (see p.9 Table 1.1). As it is
important to know the type of urine specimen that will be
examined, an explicit description of the urine collection
time and method should be encouraged.

2. Urine collection methods

Urine specimens are usually self-collected. To obtain
suitable urine specimens, subjects should understand the
requirements for a urinary sediment examination and re-
ceive guidance about appropriate urine collection meth-
ods. In particular, women must receive guidance
regarding urine collection from an anatomical point of
view, with an emphasis on wiping procedures to avoid
contamination by components from the vulva [e.g., red
blood cells (RBCs), white blood cells (WBCs), squa-
mous epithelial cells, or bacteria].

However, contamination by irrelevant components
may be unavoidable even after providing better urine
collection guidance. Therefore, it is desirable to provide
relevant comments when reporting such cases.

Examples of comments regarding suspected contami-
nation by vulva-derived components

* The urine specimen is contaminated.

* Contamination of the urine specimen by components from the
vulva is suspected.

 Contamination of the urinary sediment by components from
the vulva (e.g., RBCs, WBCs, squamous epithelial cells, or
bacteria) is indicated.

* In addition to commenting, it is necessary to discuss the need
for the resubmission of a urine specimen with the attending
physician.

3. Urinary sediment sample preparation

The quantity of formed elements (i.e., sediment vol-
ume) clearly exceeds 0.2 mL in samples from subjects
with conditions such as advanced hematuria and pyuria.
It is desirable to provide a comment regarding such find-
ings in the report.
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Examples of comments when the sediment volume
exceeds 0.2 mL

» The quantity of formed elements (sediment volume) exceeds
0.2 mL because of advanced hematuria.

* The quantity of formed elements (sediment volume) exceeds
0.2 mL because of advanced pyuria.

* A large amount of urinary sediment was obtained.

* Such specimens may require a microscopic examination and
the reporting of formed elements (sediment elements) after
mixing the sediment to the best possible homogeneity after
centrifugation and removal of the supernatant with an appro-
priate procedure.

4. Description of urinary sediment examination results

While the Japanese Committee for Clinical Laboratory
Standards (JCCLS) uses per field units [/high power field
(HPF) or /low power field (LPF)] to describe RBCs and
WBCs, respectively, in a urinary sediment examination,
guidelines from developed countries in Europe, as well
as the United States [e.g., National Committee for Clini-
cal Laboratory Standards (NCCLS)Y, The European
Confederation of Laboratory Medicine (ECLM)?], rec-
ommend describing results in per pL units. The per puL
expression, which is based on a counting chamber or un-
centrifuged urine method, is also used in the efficacy
evaluation criteria for urinary tract infection (UTI) drugs.
Therefore, it is important to determine the volume (uL)
corresponding to a single field of view during a sample
preparation/microscopic examination according to the
JCCLS examination method. However, urinary sediment
preparation methods must still address the issues of com-
ponents remaining in the urine supernatant during the
centrifugation step or the adsorption of components to
the tube wall. In theory, the following consideration is
valid.

Area of field of view

=7 x (number of field of view of the eyepiece lens/magnifi-
cation factor of the objective lens x 1/2)?

Uncentrifuged urine equivalent volume per field of view (uL)
= area of field of view x urine concentration ratio x sediment
load/area of the coverslip

At 20 fields of view, the areas of a single field of view are 3.14
mm? for a low power field (LPF; objective lens: 10x) and 0.196
mm? for a high power field (HPF; objective lens: 40x). There-
fore, single fields of view correspond to the following amounts
of uncentrifuged urine (uL):
LPF: 7.27 uL, HPF: 0.45 pL
According to the UTI Study Group, the following per pL ex-
pressions are based on the counting chamber method/uncentri-
fuged urine method:
0-9/uL 10-29/uL

30-99/ul  >100/uL

Part 2 Urinary Sediment Examination



at the time of microscopic examination.

Procedure: Mix 200 uL of urinary sediment with 50 4L of the S staining solution (ratio: 4:1)

) / *Point in routine laboratory tests!!

50 uL
. Divide the sediment into 100 uL

aliquots, add 25 uL of staining

. solution to one aliquot, and mix.

~

<4— Hyaline
Urothelial cast
epithelial
cells

200 pL 250l

o » I:I . v\Scluamous

epithelial cell

100 pL

Dividing the sediment to prepare
a separate staining specimen allows Red blood cells: unstained or pink/magenta

K a review of the unstained sediment. / White blood cells: nucleus, blue; cytoplasm,

Staining of various cells (40x%, S staining)

pink/magenta
Epithelial cells: nucleus, blue; cytoplasm,

pink/magenta
Macrophages: nucleus, blue; cytoplasm,
bluish purple/dark magenta
Casts: hyaline casts, light blue/blue;
granular casts and waxy casts, magenta

Figure 2.1 Sternheimer staining

IIT Staining Techniques

In principle, the specimens without staining is used for
microscopic examinations of urinary sediments. Staining
procedures may cause hemolysis and interfere with ob-
servations of the numbers and shapes of RBCs in urine.
The color characteristics of sediment elements may also
be lost. Therefore, it is important to use unstained speci-
mens for observation.

However, the use of various suitable staining methods
may be useful when urinary sediment elements must be
confirmed and identified or differentiated from analo-
gous components.

Basic staining solutions include the Sternheimer stain-
ing (S staining) and Sternheimer—Malbin staining (SM
staining). When using these staining methods, an approx-
imate 4:1 ratio of urinary sediment and staining solution
is recommended while considering possible dilution er-
rors related to the staining solution.

1. Sternheimer staining (S staining) (Figure 2.1)
<Reagent>

Solution I: 2% Alcian blue 8GS in water

Solution II: 1.5% Pyronin B in water

Solutions I and II are filtered and mixed in a 2:1 ratio.
The staining performance of this mixture remains stable
for approximately 3 months if the mixture is stored in a
cool and dark place.
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<Staining procedure>

At the time of the microscopic examination, add a
drop of the staining mixture to the sediment and mix.
<Staining behavior>

Red blood cells: unstained or pink/magenta

White blood cells: nucleus, blue; cytoplasm, pink/
magenta

Epithelial cells: nucleus, blue; cytoplasm, pink/
magenta (note: the stained cytoplasm of mucus-
containing cells such as columnar epithelial cells and
adenocarcinoma cells is bluish purple or dark magenta)

Macrophages: nucleus, blue; cytoplasm, bluish purple/
dark magenta

Casts: hyaline casts, light blue/blue; granular casts and
waxy casts, magenta
2. Sternheimer—Malbin staining (SM staining)
<Reagent>

Solution I: Crystal violet 30¢g
95% Ethanol 20.0 mL
Ammonium oxalate 0.8 g
Purified water 80.0 mL

Solution II: Safranin O 025¢g
95% Ethanol 10.0 mL
Purified water 100.0 mL

Solutions I and II are mixed in a 3:97 ratio and filtered
before use. A fresh mixture should be prepared every 3
months.
<Staining procedure>

At the time of the microscopic examination, add a

53



(D Sudan III staining
solution
(filter before use)

(2 Add a few drops of the Sudan III
staining solution into a urinary
sediment tube.

Sudan Il

staining
solution

(3 Let it stand
for 15-60 min.

() Place a cover glass (avoid
creating air bubbles) , and
observe under a microscope.

° = |:|

@ Mount 15 uL of
the sediment.

Fat globule,
fatty cast,
oval fat body:
yellowish red

Staining result (40x, Sudan Il staining)

Figure 2.2 Sudan III staining

drop of the staining mixture to the sediment and mix.
<Staining behavior>

Red blood cells: unstained or pale reddish purple

White blood cells: (D In dark cells, the nucleus is dark
purple and cytoplasm is purple. 2) In pale cells, the nu-
cleus and cytoplasm are both unstained/light blue.

Epithelial cells: nucleus, purple/dark purple; cyto-
plasm, pink/purple

Casts: hyaline casts, pale red; granular casts, pale pur-
ple/dark purple granules; casts containing different cell
elements exhibit unique staining patterns
3. Sudan III staining (Figure 2.2)
<Reagent>

Dissolve 1.0-2.0 g of Sudan III in 100 mL of 70%
ethanol with shaking, and allow this solution to rest in an
airtight container in a 56-60°C incubator for 12 h, fol-
lowed by storage at room temperature.
<Staining procedure>

Add 2-3 drops of the filtered solution to the sediment,
allow the mixture to stand at room temperature (15—
30°C) for 15-60 min, and evaluate the sediment via a
microscopic examination. Sudan IV staining is also useful.
<Staining behavior>

Fat globules, fatty casts, oval fat bodies: yellowish red
4. Prescott—Brodie staining (PB staining) (Figure 2.3)

<Reagent>
Solution I: 2,7-Diaminofluorene 300 mg
Phloxine B 130 mg
95% Ethanol 70 mL
Solution II: Sodium acetate-3H,0 I1g
0.5% Acetic acid 20 mL

Solution III: 3% Hydrogen peroxide water 1 mL
Solutions I, II, and III are mixed and filtered before
use.
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<Staining procedure>

At the time of the microscopic examination, add 5-10
drops of the staining solution to the sediment and mix
well.
<Staining behavior>

Peroxidase-containing cells such as neutrophils, eosi-
nophils, and monocytes: blue/blackish blue

Lymphocytes and other cells: red
5. Berlin blue staining (Figure 2.4)

<Reagent>
Solution I: 2% Potassium ferrocyanide in water
Potassium ferrocyanide 20¢g
Purified water 100 mL
Solution II: 1% Hydrochloric acid
Concentrated hydrochloric acid 1.0 mL
Purified water 100 mL

Store solutions I and II in a cool and dark place, and
mix them in a 1:1 ratio immediately before use; the re-
sulting clear, pale yellow solution should be used.
<Staining procedure>

Add 10 mL of the staining solution to 0.2 mL of sedi-
ment and mix. Allow the mixture to stand for 10-20 min,
centrifuge, remove the supernatant, and subject the sedi-
ment elements to a microscopic examination.
<Staining behavior>

Hemosiderin granules: blue/indigo
6. Hansel staining (Figure 2.5)
<Reagent>

Hansel staining solution:

Methylene blue 0.6 g

Eosin Y 02¢g

Methanol 60 mL

Phosphate buffered saline (PBS) containing
ethanol

Part 2 Urinary Sediment Examination



(D Combine staining solutions (I, II, IIT) @ Add 5-10 drops of (3 Mount 15 4L on a glass slide @ Place a cover glass (avoid
and filter. the PB staining solution immediately after mixing creating air bubbles), and
into a urinary sediment tube. with the sediment. observe under a microscope.

° = |:|

Hydrogen

[2,7-Diamino-| Acetic
fluorene acid phloxin|

peroxide
water

0.1 mL

7 mL 2mL

Peroxidase-containing cells
such as neutrophils,
eosinophils, and monocytes:
blue/blackish blue

|Solution I| |Solution II| |Solution III|

Solution I: 2,7-diaminofluorene (7 mL)
Solution II: acetic acid phloxin (2 mL)
Lymphocytes, other cells: red

Solution III: hydrogen peroxide water (0.1 mL)
Staining result (40x, PB staining)

Figure 2.3 Prescott-Brodie staining

(D Mix Solution I (5 mL) and (2 Transfer 10 mL of the mixed 3 Let it stand for 10-20 min,
Solution IT (5 mL) in a 1:1 ratio. staining solution entirely with and then centrifuge again.
(use the pale yellow, clear solution) the urinary sediment.

— f S 4S5
Solution Solution » / \
|

I
Potassium Hydrochloric
ferrocyanide acid

in water

Solution IT ® Place a cover glass
(avoid creating air bubbles),

@ Mount 15 uL of and observe under
Solution I: 2% potassium ferrocyanide in water the sediment. a microscope.
Solution IT: 1% hydrochloric acid
Staining result

(40x, Berlin blue staining)
Hemosiderin granules: blue/indigo

Figure 2.4 Berlin blue staining

@ Add 2 drops of the staining solution to @ Add 10 mL of ethanol in PBS. ® Centrifuge again.

200 uL of the sediment.

(6 Place a cover glass

@ Let it stand
for 5 min.

Hansel
samng | [Pes:zuaee
solution ethano

[Hansel staining solution] ® Mount 15 uL of (avoid creating air bubbles),
the sediment immediately and observe under
Methylene blue: 0.6 g after centrifugation. a microscope.

Eosin Y:0.2 g

Methanol: 60 mL » I:I

Staining result
(40x, Hansel staining)
Eosinophil granule components: red

Figure 2.5 Hansel staining
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(D Mix the sediment and staining
solution in a 1:1 ratio.

200 pL

(2 Mount 15 uL of
sediment mixture.

(3 Place a cover glass
(avoid creating air
bubbles), and observe
under a microscope.

solution
o

= | O

200 L

Dissolve 2 g of potassium iodide
in 10 mL of distilled water, add
and dissolve 1 g of iodine, and
add distilled water to a total
volume of 300 mL (Use a freshly
prepared reagent).

Figure 2.6 Lugol’s staining

Ethanol is added to PBS to a final concentra-
tion of 10%.
<Staining procedure>

Add 2 drops of the staining solution to 0.2 mL of the
sediment; mix, and allow the mixture to stand for 5 min.
Next, add 10 mL of 10% ethanol-PBS, mix/centrifuge,
remove the supernatant, and subject the sediment ele-
ments to a microscopic examination.
<Staining behavior>

Eosinophil granule components: red
7. Lugol’s staining (Figure 2.6)
<Reagent>

Lugol’s solution:

After dissolving 2 g of potassium iodide in approxi-
mately 10 mL of purified water, add and dissolve 1 g of
iodine in this solution; subsequently, add purified water
to a total volume of 300 mL (a freshly prepared reagent
is preferable).
<Staining procedure>

Mix the sediment and staining solution in a 1:1 ratio,
and subject the mixture to a microscopic examination.
<Staining behavior>

Epithelial cells: The cytoplasm of a glycogen-
containing cell will be partly or entirely stained brownish
red.

IV Procedures for Sample Preparation
and Microscopic Examination

In the videos, methods to prepare urinary sediment
specimens and adjust microscopes in urinary sediment
examinations are explained by each. The points descri-
bed are the most fundamental operations in the urinary
sediment examination. They are considered as very im-
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Staining result (40x, Lugol’s staining)

Epithelial cells:

The cytoplasm of a glycogen-containing
cell will be partially or entirely stained
brownish red.

portant operational methods because they can have a
great impact on the results. We aim to carefully observe
these videos and acquire the skills for the urinary sedi-
ment examination.

[Videos] https://www.jstage.jst.go.jp/article/jamt/66/
J-STAGE-1/66 _17J1-2¢/ html

1. Microscope adjustment method

1) Interpupillary distance and diopter adjustment

2) Condenser adjustment (1)

3) Condenser adjustment (2)

4) Numerical aperture adjustment

2. Procedure for preparing urinary sediment speci-
men

1) Urine mixing/dispensing

2) Centrifuge selection

3) Supernatant removal

4) Preparing specimen (1)

5) Preparing specimen (2)

V Observational Methods of Urine
Formed Elements

1. Non-epithelial cells
1) Blood cells
@ Red blood cells

RBCs are important formed sediment elements that
suggest the presence of hemorrhagic lesions in the kid-
ney or urinary tract. An RBC is usually a pale yellow,
disk-shaped cell, with a diameter of 6—8 pm and a dimple
in the center. Its morphology varies depending on urine
properties such as osmotic pressure and pH as well as the
site of bleeding. RBCs have an atrophic appearance in
urine with a high osmotic pressure or low pH, and a
swollen, dehemoglobinized, or colorless ghost-like ap-
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Spherocytes

Typical concave disk-shaped
red blood cells

Humped spherocytes

Humped spherocytes contain knobs and are
rich in the hemoglobin pigment. Some have
a small central hole.

Atrophic spherocytes

Confetti-like, atrophic
red blood cells

Dehemoglobinized red blood cells with granular

components aggregated in the membrane area
o e
oS @° )
»SH

Aggregated granular elements are found on
the membrane margins of red blood cells,
and cells exhibit a dehemoglobinized appearance.

Discocyte/spherocyte transitional
red blood cells

o O
O O
o O

Swollen discocytes. Some are
doughnut-like with thick margins.
Unlike dysmorphic cells, doughnut-like
cells have homogeneous margins.

Figure 2.7 Schematic diagrams of various isomorphic red blood cells (modified from “General Survey Technical Text-

book” (2012)? p. 58 Fig. 4-17)

pearance in urine with a low osmotic pressure or high
pH. In general, morphological changes due to urine prop-
erties are often homogeneous within a specimen. In
healthy men and women, no more than four RBCs
should be present per HPF.
* Morphology of RBCs in urine

Bleeding site-related morphological differences of
RBCs in urine are important. In cases involving bleeding
from the lower urinary tract (e.g., non-glomerular hema-
turia), RBCs may exhibit morphological changes, includ-
ing disk-like (including confetti-like), spherical, swollen,
and atrophic shapes, due to urine properties, such as os-
motic pressure. Those shapes are nearly uniform and ho-
mogeneous in one specimen. These RBCs may exhibit
slight variations in size and are rich in hemoglobin. In
contrast, in cases of glomerular hematuria due to glomer-
ular nephritis and similar conditions, RBCs exhibit vari-
ous, non-uniform shapes and sizes, dehemoglobinized
appearance, and frequent associations with various casts
including RBC casts or proteinuria (Figure 2.7, 2.8).

Regarding the reporting of RBC morphologies, iso-
morphic RBCs should be used to designate non-
glomerular hematuria and dysmorphic RBCs should be
used for presumed cases of glomerular hematuria in the
comment. When reporting such cases, it is important to
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understand not only individual forms but also the overall
sediment pattern; in addition, one should acknowledge
that it is not always possible to classify hematuria
(Figure 2.9, 2.10, 2.11).

RBCs cannot be consistently stained with S staining;
some cells will stain red, whereas others exhibit little
staining.

@ White blood cells

WBCs are important formed sediment elements; these
cells are suggestive of the presence of inflammatory
lesions, such as renal and UTIs. WBCs are usually sp-
herical, with diameters of 10-15 pm; however, their
morphology can vary depending on cell viability (viable
cell or dead cell) and urine properties such as osmolality
and pH. In general, WBCs tend to be atrophic at high os-
motic pressures and become swollen at low osmotic
pressures.

Although neutrophils account for the vast majority
(approximately 95%) of WBCs found in urine, large
numbers of lymphocytes, eosinophils, and monocytes
can be found in association with various diseases and
pathological conditions. The differential counts of these
WBCs are highly clinically significant and should be re-
ported as additional comments whenever they can be
identified.
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Doughnut-like dysmorphic ~ Codocyte/doughnut-like dysmorphic Acanthocyte dysmorphic
red blood cells red blood cells red blood cells
®
.
Doughnut-like, but heterogeneous Codocyte/doughnut-like red blood cells Spike-like red blood cells that
and variably shaped. The lumen with wide variability in size and shape vary in size and hemoglobin
shape is also variable. pigment level
Humped/doughnut-like dysmorphic Doughnut/acanthocyte mixed type
red blood cells dysmorphic red blood cells
Doughnut-like dysmorphic red blood cells Highly variable in shape and size, including
with knobs attached. Knobs are found not complex shapes such as spike-like and humped;
only outside, but also inside cells. hemoglobin pigment content is low.

Figure 2.8 Schematic diagrams of various dysmorphic red blood cells (modified from “General Survey Technical Text-
book” (2012)* p. 58 Fig. 4-16)

Typical disk-shaped red blood cells The red blood cell shape is uniform Red blood cells vary in size but
(discocyte) with central dimples; and homogeneous, although some are rich in hemoglobin, which is
the hemoglobin pigment appears exhibit swollen/atrophic (confetti-like) uniformly distributed.

slightly yellowish when unstained. shapes. Small bodies are red blood cell

fragments and should not be
counted as red blood cells.

Figure 2.9 Isomorphic red blood cells (40%, No staining)

Part 2 Urinary Sediment Examination



Humped/
doughnut-like
dysmorphic

Doughnut-like
dysmorphic

Codocyte/
doughnut-like

! Humped/
dysmorphic doughnut-like
dysmorphic
Doughnut-like
dysmorphic

Doughnut-like
dysmorphic

Doughnut-like
dysmorphic

Codocyte/doughnut-like
dysmorphic

Acanthocyte
dysmorphic

Dysmorphic red blood cells exhibiting
variations in sizes and shapes.

Large numbers of red blood cells in
various shapes, such as codocyte/
doughnut-like dysmorphic red blood
cells and humped/doughnut-like
dysmorphic red blood cells, can be

Slightly enlarged, doughnut-like
dysmorphic red blood cells and
codocyte/doughnut-like
dysmorphic red blood cells are
observed.

confirmed.

Figure 2.10 Dysmorphic red blood cells (40%, No staining)

In healthy individuals, no more than four WBCs
should be found per HPF.
a. Neutrophils

Compared with other classes of WBCs, neutrophils
have the highest levels of migration and phagocytic ac-
tivity. The number of neutrophils in urine increases with
urinary tract infection (e.g., cystitis, pyelonephritis, ure-
thritis, or prostatitis). Viable and dead cells have differ-
ent shapes. Viable cells exhibit various changes in shape,
from spherical to rod-like, strip-like, and amoeba-like.
The cell volume and density remain almost constant, and
extended and expanded cells are very thin and unclear. In
addition, the dropwise addition of 3% acetic acid solu-
tion to the sediment will enhance the clarity of viable
WBC nuclei and facilitate the differentiation of these
cells from small epithelial cells. Dead cells are readily
affected by urine properties such as osmotic pressure and
pH and are prone to exhibiting swollen and atrophic
shapes.

Regarding S staining, viable cells are poorly stainable
or appear virtually unstained, particularly immediately
after staining. Cells can accordingly be classified as
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dark-stained, pale-stained, and glitter cells using S stain-
ing. Although glitter cells are reportedly observed at a
high rate in pyelonephritis, these cells have low disease
specificity. Often, atrophic dead cells exhibit good stain-
ing, whereas swollen dead cells are poorly stained.
Prescott—Brodie staining (PB staining) yields blue to blu-
ish black cell staining.
b. Lymphocytes

Compared to neutrophils, lymphocytes are smaller in
size and have fewer granular components. These cells in-
crease in number in situations such as chyluria, renal tu-
berculosis, renal transplant rejection, and chronic
diseases. Lymphocytes are PB-stain negative.
c. Eosinophils

Eosinophils are comparable in size to neutrophils and
contain cytoplasmic eosinophilic granules. These cells
increase in number in cases of interstitial nephritis, aller-
gic cystitis, urolithiasis, and parasites. They are Hansel-
stain positive.
d. Monocytes

Monocytes are larger than eosinophils and have un-

clear cytoplasm with various morphological changes.
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Calcium oxalate crystals

Fungi

Fat globules (oval fat bodies)

Red blood cells

Red blood cell

Red blood cell

Red blood cell

Red blood cell

Fat globules in
various sizes

Yb

No staining. Depending on size,
oval/biscuit-like crystals are readily
mistaken as red blood cells;

the former are glossy, clear crystals
that do not contain the hemoglobin
pigment.

Grayish white and variable in size.

Oval cells and cells with extended
filaments are also observed. Can
be differentiated from red blood
cells based on the absence of the
hemoglobin pigment.

Oval fat bodies are shown.
Separated individual fat globules are
readily mistaken as red blood cells,
therefore caution is required.

Fat globules are glossy.

An octahedral calcium oxalate
crystal is seen in the left.

Figure 2.11 Elements often misidentified as red blood cells (40%, No staining)

These cells increase in number in cases involving
chronic UTI, prostate disease, glomerular disease, and
treatment with anticancer drugs. (Figure 2.12, 2.13,
2.14,2.15)

2) Macrophages

Macrophages are phagocytic cells that emerge in asso-
ciation with inflammatory and infectious diseases of the
kidney or urinary tract as well as pathological conditions
such as enhanced tissue degradation.

The morphological characteristics of macrophages in-
clude a diameter of 20-100 pm and jagged or fuzzy and
often unclear cytoplasmic margins. These cells have an
indefinite circular shape. The cytoplasmic surface struc-
ture is faint and either cotton candy-like or homogene-
ous; in addition, these cells are highly permeable, and
their nuclei can be readily observed without staining.
Like other WBCs, macrophages are susceptible to
changes in osmotic pressure and appear to be swollen in
hypotonic urine; under these conditions, they look like
sparsely distributed floating granular components such as
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fatty granules. In swollen macrophages, the marginal
structure of the cytoplasm has a circular or near-circular
shape. Phagocytosed dead cells (e.g., WBCs or RBCs),
cellular fragments, crystals, and fatty granules may be
observed in the cytoplasm. Unstained macrophages have
a grayish-white color. They exhibit a good response to S
staining; specifically, the nucleus is stained bluish
purple, and the cytoplasm is usually stained magenta or
bluish purple. Some kidney- and hourglass-shaped nuclei
may be observed. Macrophages in a conglomerated form
may require differentiation from columnar epithelial
cells and adenocarcinoma cells; however, macrophages
will not exhibit epithelium-like binding properties. In ad-
dition, some cells present with increased and enlarged or
irregularly shaped nuclei; however, differentiation can be
based on a small nucleus/cytoplasm (N/C) ratio, the ab-
sence of nucleolar enlargement, and/or no increase in
chromatin amount.

In urinary sediment examinations, macrophages and
monocytes are classified using a size threshold of 20 um
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Neutrophils

40x, No staining 40x, S staining

Dead (dark-stained)
X cell

Red blood
cell

e

Viable (pale-stained) cell
Grayish or white-gray, With S staining, glitter cells
often with an unclear are palely stained, with
nuclear margin. nuclear margins stained

slightly pink. Nuclei of dark-
stained cells are stained blue.

Figure 2.12 Neutrophils and lymphocytes

for the sake of convenience; cells measuring >20 pum are
considered as macrophages, whereas those measuring
<20 um are considered as monocytes. (Figure 2.16)
3) Others
(D Endometrial stromal cells

Urine samples from women may be contaminated by
endometrial cells at various times, such as during men-
struation or after a gynecological examination. Endome-
trial cells comprise both epithelial and stromal cells, and
both may be found in urine. It is generally difficult to
distinguish these two types of endometrial cells when
they are observed as conglomerates. Therefore, they are
reported together as columnar epithelial cells (see p. 66
V.2.1.3 for more information).
@ Mesothelial cells

If traffic between the urinary tract and abdominal cav-
ity is generated because of conditions such as bladder
rupture, mesothelial cells may be found in urine. Meso-
thelial cells comprise the serous membrane that covers
body cavities such as thoracic and abdominal cavities.
These cells have a thick cytoplasm with an often unclear
margin structure. MG staining and Papanicolaou staining
are useful for differentiation.
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Lymphocytes
40x, No staining 40x, S staining
_ Lymphocytes

Q
Grayish-white cells that are Nuclei are stained blue,
smaller in size and have a but some are poorly stained.
higher N/C ratio than Nucleoli are found in some
neutrophils, have virtually cells.
no granular components,
and have a circular or near-
circular nucleus.

2. Epithelial cells

Epithelial cells that appear in urine can be classified
according to the anatomy of the renal-urinary tract sys-
tem into renal tubular epithelial cells, which line the lu-
men from the proximal tubule to the loop of Henle, distal
tubule, collecting tubule, and renal papilla; urothelial
cells, which are derived from the mucosa that lines the
renal calyx and renal pelvis to the ureter, bladder, and in-
ternal urethral opening; columnar epithelial cells, which
are derived from the mucosa of the membranous and
spongy part of the male urethra and the mucosa of a part
of the female urethra; and squamous epithelial cells,
which are derived from the mucosa in the vicinity of the
external urethral opening (Figure 2.17). These are refer-
red to as basic epithelial cells. In addition to these basic
cells, epithelial cells also include oval fat bodies and in-
tracytoplasmic and intranuclear inclusion-bearing cells,
which are classified based on cell morphological charac-
teristics. In addition, human polyomavirus-infected cells
and human papillomavirus-infected cells may appear.

Regarding the histological classification of cells
present in urine, no definitive findings allow the conclu-
sive identification of any cell type, and it is difficult to
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Neutrophils Eosinophils Monocytes

40x, No staining 40x, No staining 40x, S staining 40x, No staining

Red blood cell

Neutrophil

¥

Grayish white-colored cells
with a fine granular surface
structure.

The cytoplasmic margin is
unclear and shaggy.

Eosinophils contain blackish,  Eosinophilic granules are
protrusions representative glossy cytoplasmic granules.  unstained, whereas the
of morphological changes in ~ The lower right neutrophil cytoplasm is stained

live cells affected by osmotic  contains fine granules. magenta.

pressure. This cell contains two
unstained nuclei.

Neutrophils with small

Figure 2.13 Neutrophils, eosinophils, and monocytes

Trichomonas protozoa Renal tubular epithelial cell

40x%, No staining 40x%, No staining 40x%, S staining

Flagellum

Nuclei

In fresh urine, Trichomonas
protozoa actively move using

flagella and membrane undulation.

Unmoving Trichomonas protozoa
are difficult to differentiate from
white blood cells.

Small renal tubular epithelial
cells are sometimes difficult to
differentiate from leukocytes.
Differentiation is based on
cytoplasm thickness and size
variability.

Leukocytes are not well stained,
but the cytoplasm of renal tubular
epithelial cells is well stained.

Figure 2.14 Elements often misidentified as white blood cells
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Neutrophil Eosinophil Lymphocyte Monocyte

No staining

Sternheimer staining

Viable cell Dead cell

Prescott-Brodie staining

Modified Hansel staining

Sudan lll staining

Fat (+) Fat (+)

Figure 2.15 White blood cells and various staining methods (modified from “General Survey Technical Textbook” (2012)3
p- 59 Fig. 4-18)

40x%, No staining 40x%, S staining
The cytoplasmic margin is The cytoplasm is stained purple/
unclear, and the cell is blue with S staining.
phagocytizing a foreign body. The cytoplasmic margin is unclear.

Figure 2.16 Macrophages
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) K¢ *, | Renal tubular epithelial cell
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Kldney [ ] : (Simple cuboidal epithelium)
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Renal pelvis/calyx

Ureter Urothelial epithelial cell

(Renal pelvis/calyx) (Ureter) (Bladder)

Columnar epithelial cell
(Pseudostratified
columnar epithelium) (Stratified
(Simple columnar columnar
epithelium) epithelium)

(Prostatic part) (Membranous/spongy part)

Prostate gland
Squamous epithelial cell

(Stratified squamous epithelium)

Cytoplasm

color

(Yellow)

(Dark yellow)

(Brown)

(Gray)

(Grayish white)

(Yellow)

(Gray)

(Grayish white)

(Grayish white)

Cytoplasm surface Cytoplasm margin

structure structure
. Somewhat unclear
Saw-like A
) Saw-like/clear
Fine granular
Mesh-like

Wrinkled/pleated

Plaster-like Angular/clear
Circular/near-circular
granules

Clear
Mesh-like

Fine granular

Curve/clear
Saw-like

Homogeneous

Urethra

(Navicular fossa/external urethral opening)

(Gray) Irregularly distributed
granular components

Wrinkled
Pleated
Concave

Figure 2.17 Cells found in urine and points of differentiation

differentiate various cells solely based on a single aspect.
It is therefore important to understand several morpho-
logical characteristics of individual cells and thus make
comprehensive judgments. In particular, findings such as
cell size, cytoplasm margin and surface structures, and
color are important, and unstained normal cells in urine
can be differentiated to a substantial extent by focusing
on these findings. However, staining methods can effec-
tively differentiate cells that are atypical or otherwise
difficult to identify. Among the staining methods, S
staining is an excellent method that differentially stains
the cytoplasm and nucleus and allows clear visualization
of intranuclear structures. Most difficult-to-identify or
atypical cells can be differentiated through the observa-
tion of both unstained and S-stained cells. However, if
the cell origin is difficult to determine and the cell types
cannot be specified, cells should be reported as unclassi-
fiable, with an attached drawing or comments, to avoid
expending more than a reasonable effort.
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1) Basic epithelial cells
@ Renal tubular epithelial cells

Renal tubular epithelial cells are frequently observed
in urine samples from patients with renal parenchymal
diseases, such as glomerular nephritis, nephrotic syn-
drome, renal sclerosis, lupus nephritis, and cystic kidney.
In addition, these cells are frequently observed in associ-
ation with non-renal diseases, including conditions that
lead to renal ischemia or a decreased renal plasma flow
(e.g., traumatic/surgical/obstetric hemorrhage, excessive
diarrhea/vomiting, severe burns, severe hemolysis due to
incompatible blood transfusion, advanced dehydration,
or heart failure) and renal damage or allergic reactions
caused by various chemicals and drugs (heavy metals
such as mercury/lead/cadmium, organic solvents such as
carbon tetrachloride/ethylene glycol, or pharmaceuticals
such as salicylic acid/gentamicin/various anticancer
agents). In addition, large numbers of renal tubular epi-
thelial cells and various casts are found in urine samples
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from patients with diabetic nephropathy, hepatitis ac-
companied by jaundice, and various other conditions. As
mentioned above, renal tubular epithelial cells are found
in various pathological conditions/diseases; a small num-
ber of these cells are also found in urine samples from a
minority of healthy individuals.

The morphological features of renal tubular epithelial
cells most commonly encountered in routine practice in-
clude an approximate size of 10-35 um, jagged or un-
even saw-like cytoplasm margin structures, and irregular
and granular cytoplasmic surface structure. The S stain
yields the best staining quality, and cells are stained ma-
genta. In addition, some cells contain spinous processes
in the cytoplasm margin, cleaved spinous processes that
appear similar to amoeba pseudopods (amoeba
pseudopod-type), and prisms with strong spatial effects
(prismoid type); these can be differentiated based on
morphological characteristics. These renal tubular epi-
thelial cells contain an eccentrically located, concentra-
ted nucleus in common that is as large as an RBC. To
differentiate renal tubular epithelial cells in actual uri-
nary sediment microscopic examinations, it is important
to first observe this type of cast-enclosed cell in detail
and obtain a good understanding of its morphological
features.

Renal tubular epithelial cells can exhibit a wide range
of shapes, in association with their various location-
dependent functions. In addition, these cells exhibit spe-
cial forms and atypia under the influences of severe
chronic renal failure and/or some drugs (e.g., anticancer
agents/antibiotics) and may require differentiation from
similar cells or casts and malignant cells.

¢ Circular and near-circular forms appear as clumps
with primarily radial arrangements and have a
clearly curved cytoplasm margin structure, fine
mesh-like or homogeneous cytoplasmic surface
structure, WBC-sized and eccentrically located nu-
cleus, and occasionally visible nucleoli. Care should
be exercised to differentiate these cells from adeno-
carcinoma cells. Renal tubular epithelial cells are
distinguishable because they exhibit no increase in
chromatin amount.

* Tadpole/snake and fiber forms appear as clumps in a
bundle or radial arrangement, with a thin cytoplasm
and apparently homogenous cytoplasmic surface
structure. Although care should be taken to discrimi-
nate these cells from similarly shaped squamous car-
cinoma cells, no atypia (e.g., increased N/C ratio and
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chromatin amount) is observed.

* Pear/spindle forms are often attached to casts and
have a square-shaped/multisided cytoplasm margin
structure; differentiation from urothelial cells is nec-
essary. This differentiation is possible because of the
thin cytoplasm, homogenous cytoplasmic surface
structure, and unclear, wrinkled, and bent cytoplasm
margin structure.

Granular and vacuolar denatured cast forms require
differentiation from their respective casts; however,
close observation reveals single cells containing a
nuclei with a size similar to that of one or two WBC.
Cells containing brown hemosiderin granules are oc-
casionally found in urine samples from patients with
hemolytic diseases (e.g., paroxysmal nocturnal he-
moglobinuria). The mechanism of urine hemosiderin
production suggests that these cells are renal tubular
epithelial cells.

(Figure 2.18, 2.19, 2.20)

* Novel round cells (round type renal tubular epithe-
lial cells)

These cells are small and have a circular shape. The
cell color is grayish white, and the cytoplasm surface
structure is homogeneous and relatively thick; however,
it is thinner than deep layer squamous epithelial cells.
The margin structure is curved. In S staining, the cells
are stained poorly or pale pink. These cells have the
potential to differentiate and are thought to mostly differ-
entiate into renal tubular epithelial cells. They are dis-
charged into the urine when the renal function is severely
impaired.

@ Urothelial cells

Clinically, urothelial epithelial cells are found in asso-
ciation with inflammation, calculosis, and catheter-
related mechanical injuries in areas ranging from the
renal calyx/pelvis to the internal urethral opening; related
conditions include cystitis, pyelonephritis, and ureteral
calculi. Histologically, urothelial cells form a 1-6-layer,
multirow epithelial layer and are often observed in a con-
glomerated form. These cells are divided into surface
layer and middle layer—deep layer cells.

a. Surface layer cells

These cells range in size from 60 to 150 pm and have
an angular cytoplasmic margin structure and ridge-like
shape and often present as a multisided form. The cell
color is yellowish; the cytoplasmic surface structure is
rough, and cells generally have two or three nuclei. The
cells are well stained with S staining to a magenta color.
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S staining

Saw type

S staining

Amoeba pseudopod type

Irregularly sized granules
Good stainability with S staining
Cytoplasm is stained magenta.

Pyknotic nucleus

The cytoplasm margin is fine and
saw-like with a granular surface
structure.

Nuclei are pyknotic.

~

S staining

Saw-like cytoplasm margin structure
Pyknotic nucleus

Pyramidal frustum type

S staining

The cytoplasm surface structure
is fine and granular, and the nucleus
is slightly swollen.

Figure 2.18 Characteristics of renal tubular epithelial cells (40x)

b. Middle layer—deep layer cells

These cells range in size from 15 to 60 pm and have
an angular cytoplasmic margin structure, a spindle or
pear shape, or a multisided form. In addition, some
newer cells exhibit a tailed structure. The cytoplasm is
thick, and the cytoplasmic surface structure is rough.
Similar to surface layer cells, unstained cells are yellow-
ish, and S staining yields a strong magenta color. Be-
cause nuclear sizes are comparable among surface layer,
middle layer, and deep layer cells, deep layer cells ap-
pear to have a higher N/C ratio, and care should be taken
when differentiating these cells from malignant cells.
(Figure 2.21, 2.22)
(® Columnar epithelial cells

Columnar epithelial cells are observed in conditions
such as urethritis, mechanical injury to the urinary tract
due to catheter insertion, or after ileal conduit urinary
tract diversion. In addition, columnar epithelial cells de-
rived from the prostate and seminal gland may be ob-
served in samples from men with prostatitis, prostatic
hyperplasia, or vesiculitis or after prostate massage. Be-
cause of anatomical structural characteristics, urine sam-
ples from women may be contaminated by columnar
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epithelial cells from the uterine endometrium. In particu-
lar, caution should be exercised when analyzing urine
samples collected during menstruation or after the me-
chanical scraping of the uterus for cytological testing
because a large number of uterus-derived columnar epi-
thelial cells may be observed alone or in conglomera-
tions with RBCs, WBCs, or other cells. When columnar
epithelial cells are observed and their origin can be de-
duced, comments such as “likely to be prostate columnar
epithelial cells” should be added.

Morphologically, columnar epithelial cells are gener-
ally small in size (approximately 15-30 um) and have an
angular cytoplasmic margin structure. Therefore, caution
is required when differentiating these cells from deep
layer urothelial cells. The cell shape is usually cylindri-
cal, rectangular, or teardrop-like with a flat end, and
some new or well-preserved columnar epithelial cells
have a pilus on the flat end, which is important for differ-
entiation. In addition, these generally do not vary in size,
are thinner than deep layer urothelial cells, and have a
homogeneous or pale mesh-like cytoplasmic surface
structure. Several small granules are often present be-
tween the flat portion of the cytoplasm and the nucleus,

Part 2 Urinary Sediment Examination



Prism/pyramid type

Lipofuscin granules

\

Cytoplasm surface structure:
fine granular

Cytoplasm margin structure:
angular, unclear

No staining

Lipofuscin
granules

Cytoplasm surface structure:
fine granular

Cytoplasm margin structure:
wrinkled, unclear

No staining

Lipofuscin
granules

No staining

Cytoplasm surface structure:
fine granular
Cytoplasm margin structure:
angular, clear

Saw type

Cytoplasm surface structure:
irregular, granular
Cytoplasm margin structure:
saw-like, clear

No staining

Small renal tubular epithelial cells

S staining are observed within a cast.

Spinous process type

Yellowish, fine granular

Cytoplasm margin structure:
angular/saw-like

No staining

Figure 2.19 Characteristics of renal tubular epithelial cells (40x)

and cells appear grayish white without staining. With S
staining, cells are well stained and appear magenta, blu-
ish purple, or dark magenta in color. (Figure 2.23)
@ Squamous epithelial cells

Squamous epithelial cells are commonly found in ca-
ses of urethritis due to Trichomonas vaginalis and bacte-
rial infection, urethral calculi, mechanical injuries due to
catheter insertion, and during estrogen treatment for
prostate cancer. In addition, urine samples from women
are likely to be contaminated by squamous epithelial
cells derived from the vulva and vagina, along with
RBCs, WBCs, and bacteria, even if a subject’s urinary
tract is free of abnormalities. Therefore, guidance regard-
ing hygiene, such as instructions for collecting mid-
stream urine after opening and cleaning the labia minora,
should be given at the time of urine collection. Histologi-
cally, cells are arranged in multiple layers parallel to the
basement membrane and are composed of middle layer—
deep layer cells and surface layer cells. In samples from
women, cell shape may vary depending on the sexual cy-
cle. Abnormal shapes, enlargement, and multinucleation
can occur during estrogen treatment and radiation ther-
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apy, and caution should be exercised when differentiat-
ing these cells from malignant cells.
a. Surface layer cells

These cells range in size from 60 to 100 pm and have
a mainly irregular shape and remarkably thin cytoplasm.
Although the cytoplasmic surface structure is homogene-
ous, the margin is often twisted, bent, or wrinkled. With
S staining, cells are well stained to a magenta color.
b. Middle layer—deep layer cells

These cells range in size from 20 to 70 um and have a
rounded cytoplasmic margin structure and circular or
near-circular cell shape. The cytoplasm is thick, and cells
acquire a spherical shape as they move closer to the deep
layer. The cytoplasmic surface structure is homogeneous,
but cells may exhibit depression-like or pleated struc-
tures where a part of the cell appears invaginated. Un-
stained cells appear shiny gray or green in color. Cells
stain poorly with S staining and often appear as a pale
pink color. This phenomenon could be attributed to the
high glycogen content of cells in this layer; in contrast,
these cells are brown to brownish red in color after
Lugol’s staining. (Figure 2.24)
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Pear/spindle type
The cytoplasm is thin, and wrinkles
No stainin and kinks are observed.
9 White blood cell-sized nucleus
Circular/near-circular type
No staining
No staining Conglomerated cells
Circular/near-circular-shaped renal
tubular epithelium
Salts are attached. S staining Tadpole/snake type
Cytoplasm surface structure:
mesh-like
Cytoplasm margin structure:
unclear
Conglomerated cells
Circular/near-circular-shaped
renal tubular epithelium
. i i Homogeneous cytoplasm
Lipofuscin
No staining granules Radial arrangement
Figure 2.20 Characteristics of renal tubular epithelial cells (40x)
No staining
No staining No staining No staining
Cytoplasm surface structure: Cells constituting clumps form Cytoplasm surface structure:  Cytoplasm surface structure:
plaster-like, grayish a sheet-like arrangement and plaster-like, yellowish plaster-like, grayish
Cytoplasm margin structure: have a yellowish color. Cytoplasm margin structure: Cytoplasm margin structure:
angular, clear The cytoplasm surface.st.ructure angular, clear angular, clear
Nucleus: is rough, and the margin is Nucleus: central Nucleus: central
central, multinucleated, constant size angulated and clear.

Figure 2.21 Characteristics of urothelial cells (40%, No staining)
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S staining

Cytoplasm surface structure:
plaster-like, thick, and opaque

S staining: magenta, good stainability

Cytoplasm margin structure:
angular, clear

S staining

Cytoplasm surface structure:
plaster-like, thick, and opaque

S staining: purple, good stainability
Cytoplasm margin structure:
angular, clear

Figure 2.22 Characteristics of urothelial cells (40x%, S staining)

40x, No staining

Cylindrically shaped cells with
one flat end

Grayish, transparent

The nucleus tends to unevenly
distributed

40x, S staining

Moderate stainability with S staining
Transparent, with eccentric nucleus

Figure 2.23 Characteristics of columnar epithelial cells
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The nucleus is central.

40x, No staining

40x, No staining

Figure 2.24 Characteristics of squamous epithelial cells

®Other epithelial cells
* Podocytes

Podocytes are small cells and have a circular shape.
The cell is grayish white, and the cytoplasm surface
structure is homogeneous or fine granular and relatively
thick; however, it is thinner than deep layer squamous
epithelial cells. The margin structure is curved. In S
staining, the cells are stained poorly or pale pink. They
are discharged into the urine in patients with highly ac-
tive IgA nephropathy or focal glomerulosclerosis.
2) Degenerated cells/virus-infected cells
@ Oval fat bodies

These are fat granule cells that appear in association
with renal impairment and are derived from either renal
tubular epithelial cells or macrophages. Fat granule cells
are not distinguished according to their origins and are
collectively referred to as oval fat bodies. These cells are
found at particularly high numbers in urine samples from
patients with severe nephrotic syndrome and are inclu-
ded among diagnostic criteria for this disease. These
cells are also found in urine samples from patients with
severe diabetic nephropathy, Fabry disease, and Alport
syndrome.
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Grayish-white and thin, and
the cytoplasm surface structure is
homogeneous and wrinkled.

The cytoplasm is very thin,
contains irregular granules

(keratohyaline granules) and
the surface is wrinkled.

Renal tubular epithelial cells
Small and granular cytoplasm
Prism type, amoeba type

Poorly stainable with S staining
Homogeneous and wrinkled

The nucleus is central, red blood
cell-sized.

40x, S staining

Deep layer
Curved cytoplasm margin
Thick and glossy

40x, No staining

40x, S staining Deep layer
Low stainability with
S staining

The nucleus is central.

Morphologically, these cells range in size from 10 to
40 pm and have a circular, near-circular, or irregular
shape; in addition, if the fat granule content is high, fat
granules may extend from the cell margin in droplet
forms, and cells may exhibit a pseudorosette-like shape.
Unstained small fat granules have a shiny black or
bronze color, whereas large fat granules are shiny yel-
lowish. Fat granules do not respond to S staining, and
stained cells appear similar to unstained cells.

It is often difficult to identify the origins of oval fat
bodies and other fat granule-containing cells solely based
on their morphological features. However, it is possible
to distinguish cells from other cell types according to the
background and other factors. Cells can be identified as
oval fat bodies when similar fat granule cells are also ob-
served in casts or when fatty casts are observed. In addi-
tion, corresponding urinary protein levels are often
strongly positive.

Fat granule-containing cells other than oval fat bodies
in urine are mostly prostate-derived macrophages; ac-
cordingly, it is important to confirm the subject’s sex,
age, and type of urine (e.g., prostate massage urine). In
addition, neutrophils that appear in the background often
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40x, No staining

Fat granule-containing cells in a cast
are oval fat bodies.

An oval fat body is a collection of fat
globules and is thus a fatty cast.

40x, Sudan Ill staining

The cytoplasm is stained red-
orange with Sudan III staining.
Likely derived from macrophages,
as the cytoplasm margin is unclear.

Figure 2.25 Characteristics of oval fat bodies (fatty casts)

contain fat granules.

Sudan III staining and observation under a polarizing
microscope are widely used to confirm fat granules. The
appearance of successful Sudan III staining varies de-
pending on the type of fat. In general, cholesterol esters
and fatty acids are stained yellowish red, cholesterols are
stained yellowish red-orange, triglycerides are stained
red, and phospholipids and glycolipids are stained pale
red. Meanwhile, when fat granules are observed under a
polarizing microscope, cholesterol esters and phospholi-
pids exhibit a characteristic multirefractory polarized ap-
pearance called the Maltese cross. However, care must
be taken because triglycerides and fatty acids do not
exhibit these multirefractory polarized appearances.
(Figure 2.25)

@Intracytoplasmic inclusion-bearing cells

Although associations of measles, rubella, mumps, in-
fluenza, and other RNA viral infections with intracyto-
plasmic inclusion-bearing cells have been previously
implicated, these associations have not been proven.
Rather, because cells of this type are often found in urine
samples from patients with cystitis or pyelonephritis, uri-
nary tract diversion, and renal drug poisoning, they are
considered as degenerated cells that appear at the time of
non-specific inflammation. In addition, cells bearing in-

EFIRE Vol.66 No.J-STAGE-1 FRiLASRSE 2017

clusion bodies are remarkably degraded or degenerated,
and the origins of these cells are often difficult to deter-
mine solely based on morphological characteristics.
Therefore, they are generally reported as intracytoplas-
mic inclusion-bearing cells.

Morphologically, intracytoplasmic inclusion-bearing
cells range in size from 15 to 100 um and exhibit various
shapes, including circular, near-circular, irregular, and
multisided. The cytoplasmic surface structure also varies
and includes homogeneous and granular forms, and the
cytoplasm contains inclusion bodies in various shapes
(e.g., circular, near-circular, doughnut-like, or horseshoe-
like). Unstained inclusion bodies are similar in color to
the cytoplasm, but they appear darker and slightly glossy.
With S staining, inclusion bodies generally appear as a
similar but darker color to that of the cytoplasm. (Figure
2.26)

(@Intranuclear inclusion-bearing cells

Cells of this type are detected in urine samples from
patients infected by DNA viruses such as herpesvirus
and cytomegalovirus. Like intracytoplasmic inclusion-
bearing cells, these cells are remarkably degraded or de-
generated, and their origins are often difficult to
determine solely based on morphological characteristics.

Morphologically, intranuclear inclusion-bearing cells
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40x%, No staining

A horseshoe-shaped inclusion is
observed in the cytoplasm.

The inclusion body appears to be
homogeneous and glossy.

40x%, S staining

In S staining, the inclusion
body is stained darker magenta
than a color similar to that of
the cytoplasm.

Figure 2.26 Characteristics of intracytoplasmic inclusion-bearing cells

No staining: Inclusion bodies are
formed at the centers of nuclei in
multinucleated cells.

Inclusion bodies exhibit a color
similar to that of the cytoplasm
and appear darker.

Halos are observed around
inclusion bodies.

S staining: Inclusion bodies are
formed at the centers of nuclei
in multinucleated cells.
Inclusion bodies exhibit a color
similar to of the cytoplasm and
are stained darker than

the cytoplasm.

Figure 2.27 Characteristics of intranuclear inclusion-bearing cells

range in size from 15 to 100 pm, with rare exceptions
where cells are 200 um or larger, and they primarily
exhibit a circular or near-circular shape. Characteristic
changes are observed in the nucleus; irregularly shaped
amorphous inclusion bodies are formed in the nucleus,
and chromatins aggregate at the nuclear contour. In addi-
tion, multinucleated giant cells with ground glass-like
nuclei that may exhibit a molding pattern are sometimes
observed. The colors of unstained and S-stained inclu-
sion bodies are similar to those of intracytoplasmic
inclusion-bearing cells. Multinuclear and mononuclear
cells are considered to be herpesvirus- and
cytomegalovirus-infected cells, respectively. When the
virus is not identified using special staining or other

techniques, cells are reported as suspected herpesvirus-
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or cytomegalovirus-infected cells. (Figure 2.27)
@ Other virus-infected cells
a. Human polyomavirus-infected cells
Human polyomavirus-infected cells appear with an in-
creased N/C ratio and a ground glass-like nucleus. These
cells are thought to be derived from urothelial cells and
renal tubular epithelial cells based on their morphologi-
cal features and occurrence patterns. When the virus is
not identified using special staining, these cells are repor-
ted as suspected human polyomavirus-infected cells.
b. Human papillomavirus-infected cells (koilocytes)
Human papillomavirus-infected cells are characterized
by an extensively vacuolated cytoplasm around the nu-
clei of squamous epithelial cells. These cells are referred
to as koilocytes and may be associated with atypia, such
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Human polyomavirus-infected cells

40x%, S staining 40x, S staining

40x, No staining

A suspected human
polyomavirus-infected cell

A suspected human
polyomavirus-infected cell

The nucleus is swollen and
rounded.

The nucleus is swollen and
rounded.

Large N/C ratio

The intranuclear structure
is ground-glass-like.

Magenta with S staining

The intranuclear structure
is ground-glass-like.

Human papillomavirus-infected cells (koilocytes)

40x, No staining

Perinuclear

/ vacuolation

Perinuclear
vacuolation

Grayish-white, thin cytoplasm
Homogeneous
Nucleus: central

Extensive vacuolation observed
around nuclei.

40x, S staining

Perinuclear
vacuolation

/

The cytoplasmic margin appears
thick because of extensive
vacuolation around nuclei.

Low stainability

Figure 2.28 Characteristics of virus-infected cells

as an increased and enlarged nucleus and intensive nu-
clear staining. When the virus is not identified using spe-
cial staining, cells are reported as suspected human
papillomavirus-infected cells. (Figure 2.28)

3. Atypical cells

Cells considered atypical in a urinary sediment exami-
nation are malignant or suspected malignant cells. Al-
though the morphological characteristics of malignant
cells differ according to histological type, nuclei gener-
ally exhibit many characteristics and atypia, such as en-
larged nuclei, increased chromatin amount, irregular
nuclear shape, and enlarged nucleoli relative to corre-
sponding structures in normal cells. However, cells that
exhibit atypia, or atypical cells, do not exclusively ap-
pear in malignant lesions but may also be observed in
conjunction with benign lesions (e.g., inflammation, cal-
culosis, or virus infection) or in response to chemical or
physical agents (e.g., radiation or therapeutic agents).
Accordingly, caution is required.

Atypical cells cannot be classified according to a sin-
gle finding, and it is important to make comprehensive
judgements based on detailed observations of cells from
various angles, the range of individual cells that appear
throughout the specimen, and other factors. In addition, a
good understanding of the morphological characteristics
of normal cells in the kidney/urinary tract system that
may appear in urine is fundamental when attempting to
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detect malignant cells during a urinary sediment exami-
nation (Figure 2.29).

In urine, most malignant cells are urothelial cancer
cells; squamous cancer and adenocarcinoma cells are
rarely observed. A good understanding of the morpho-
logical characteristics of these cells is needed to predict
the histological types of malignant cells.

Atypical cells found during a urinary sediment exami-
nation should be reported as follows to avoid confusion
of clinical parties and provide additional useful informa-
tion.

* Cells considered as atypical cells in urinary sediment
examinations shall be reported as “malignant cells”
or “suspected malignant cells.” In addition, cells for
which possible malignancy cannot be ruled out
should also be reported as atypical cells, even if aty-
pia is weak. This reduces the risk that malignant cells
will be overlooked and is important for a urinary
sediment examination wherein the highest priority is
placed on sensitivity.

When actual atypical cells are to be reported, com-
ments should be added always to the report, rather
than simply “atypical cells (+)” or “suspected atypi-
cal cells.” Importantly, the comments should report
the histological type, possible pathological condi-
tions, and other relevant parameters in a manner that
is easy to understand. Therefore, it is desirable to re-
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Figure 2.29 Characteristics of atypical cells

port atypical cells as specifically as possible as dem-
onstrated in the following examples: atypical cells
(suspected urothelial cancer), atypical cells (suspec-
ted adenocarcinoma, suspected invasion of colon
cancer), and atypical cells (suspected squamous cell
carcinoma, suggesting contamination by cervical
cancer). Even if the histological type is unknown, a
comment suggesting the presence of malignant cells,
such as “atypical cells (malignancy suspected, histo-
logical type unknown),” should always be added.

When describing atypical cells for which the possi-
bility of malignancy cannot be ruled out, despite
weak atypia, the histological type of observed atypi-
cal cells should be reported whenever possible as
demonstrated by the following examples: atypical
cells (difficult to determine benign/malignant, de-
rived from urothelial cells), atypical cells (difficult to
determine benign/malignant, derived from squamous
epithelial cells), atypical cells (difficult to determine
benign/malignant, histological type unknown).

* Cells with atypia that appear to be benign should be

reported as the original histological type (e.g., uro-

thelial cells, squamous epithelial cells) rather than

atypical cells, and comments should be included as

needed. In addition, among cells with atypia that ap-

pear benign, those for which the histological type

cannot easily be determined should be reported as

unclassifiable cells, with comments as needed.

* Cells with no atypia and an unknown histological

type should be reported as unclassifiable cells.
1) Epithelial malignant cells
@ Urothelial cancer cells

Urothelial cancer originates in the urothelial layer,

which extends from the renal calyx/pelvis to the internal
urethral opening. Urothelial carcinoma emerges as a le-
sion of isolated/scattered or conglomerate cells; cell—cell
junctions weaken, and cells tend to be more scattered as
the histological level of atypia increases. In addition, cell
cannibalism is an important finding as this strongly sug-
gests the presence of a malignant tumor even if the nu-
clear atypia is weak. Urothelial carcinoma cells exhibit
circular, near-circular, pear-like, angular, and other
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shapes. The angularity of the cytoplasm margin structure
is an important finding that suggests a urothelial cell ori-
gin. Nuclei are enlarged and tend to be eccentric with in-
creasing grades. In addition, the nucleus may
occasionally appear to protrude from the cytoplasm. Nu-
clei form irregular shapes (e.g., near-circular, angulated/
cleaved) and may exhibit three-dimensional irregularities
(i.e., nuclear shape changes when the microscope focus
is changed). The amount of chromatin, which appears in
a coarse granular form, is increased, although these ele-
ments do not necessarily exhibit hyperchromatic S stain-
ing. Therefore, the possibility of pale nuclear staining
should be noted during microscopic examinations. Re-
garding secondary findings, karyopyknotic cells that
likely derive from urothelial carcinoma, intracytoplasmic
inclusion-bearing cells, and cells containing fat granules
are often observed in the background. If these cells are
present, it is important to observe them carefully while
considering the possible presence of urothelial carci-
noma.
(@ Adenocarcinoma cells

Primary adenocarcinomas of the renal/urinary system
include renal cell carcinoma, prostate cancer, primary ad-
enocarcinoma of the bladder (e.g., urachal cancer), and
adenocarcinoma arising from metaplasia of the urothe-
lium or of a urothelial carcinoma. In addition, cells from
adenocarcinomas such as rectal cancer, ovarian cancer,
and breast cancer may appear in urine in some cases in-
volving invasion of or metastasis to the renal-urinary
tract system. In well-differentiated cancers, cylindrical
and near-circular cancer cells appear as corollaceous,
palisading, or papillary cell clusters. Their cytoplasm is
lighter than that of urothelial carcinoma cells and may
contain mucus-like vacuoles. Nuclei are near-circular in
shape and eccentric, and chromatins are present at in-
creased amounts and in a fine granular form. In addition,
adenocarcinoma cells often contain markedly large and
very noticeable nucleoli.
® Squamous cell carcinoma cells

Primary squamous cell carcinomas of the renal and
urinary tract include squamous cell carcinomas arising
from metaplasias of the urothelium or urothelial cancer
and those arising from the squamous epithelial layer of
the external urethral opening. In addition, these cells are
observed in urine when cervical cancer directly invades
the bladder or when cancer cells contaminate urine
through the vulva. Approximately 80% of squamous cell
cancer cells detected in the urinary sediment of women
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are said to be derived from cervical cancer. Therefore,
when squamous carcinoma cells are detected in samples
from women, it is important to take into account the pos-
sibility of cancer not only in urological organs but also in
the cervix in the examination.

Squamous cell carcinoma cells have irregular shapes
(e.g., snake-like, tadpole-like, or fibrous cell-like), gener-
ally with large nuclei and a noticeable increase in the
amount of chromatin. Circular and near-circular cancer
cells exhibit a thickened cytoplasm, concentric layered
structure, and centrally located nucleus. In addition, anu-
clear cancer cells are found in squamous cell carcinomas
with strong keratinizing tendencies, and caution should
be exercised to not overlook these cells.

@ Small cell carcinoma cells

Small cell carcinoma cells in urine exhibit morpholog-
ical characteristics similar to those of small cell lung
cancer cells; these cells are similar in size to WBCs and
may be present in isolated, scattered, or conglomerated
forms. In addition, the characteristic appearances of a
Kimekomi-like or rosette-like arrangement are occasion-
ally seen. Because these cells mostly contain a reduced
amount of cytoplasm, the observed cells may have bare
nuclei. Chromatin, which increases in amount, exhibits a
fine granular appearance. Although urothelial cancer and
prostate cancer cells may also appear similar in size to
WBCs, differentiation from those cells can be achieved
based on the above characteristics. Neuroendocrine gran-
ules are often visible in the cytoplasm via electron mi-
croscopy and can be confirmed by immunohistochemical
staining to prove the presence of neuroendocrine markers
such as neuron-specific enolase, chromogranin A, and
synaptophysin.
® Other malignant epithelial cells

Malignant epithelial cells, such as undifferentiated car-
cinomas, choriocarcinomas, and carcinoids, are rarely
observed.

2) Non-epithelial malignant cells
(O Malignant lymphoma cells

Malignant lymphoma cells may be found in urine as a
result of primary or metastatic/infiltrating lesions present
in lymph tissues in the bladder and urinary tract. These
cells are often approximately two-fold larger than WBCs
and appear as isolated, scattered circular cells. The N/C
ratio is high; the increased amounts of chromatin appear
as coarse granules, and nucleoli are enlarged. These cells
are similar to small cell carcinoma cells in terms of the
high N/C ratio, but they can be differentiated from those
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Figure 2.30

cells based on the isolated/scattered appearance and dis-
tinct chromatin findings.
@ Leukemia cells

Leukemia cells are mainly found in urine samples
from patients in whom these cells are circulating in pe-
ripheral blood. These cells, along with hematuria, are
more likely to be observed in leukemia patients with in-
creased bleeding diathesis. Differentiation from malig-
nant lymphoma cells is difficult and is achieved by
considering clinical information.
® Other non-epithelial malignant cells

Other non-epithelial malignant cells include malignant
melanoma cells, leiomyosarcoma cells, fibrosarcoma
cells, and rhabdomyosarcoma cells.
4. Casts

Casts are elements formed using the renal tubule lu-
men as a template and are therefore mainly cylindrical in
shape. The matrix component is a gelatinous solidified
precipitate composed of Tamm-Horsfall mucoprotein,
which is secreted by renal tubular epithelial cells, and a
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Mechanism of cast formation (modified from “General Survey Technical Textbook” (2012)® p. 71 Fig. 4-37)

small amount of plasma proteins. Hyaline casts comprise
only this matrix component, whereas various other types
of casts are formed by the inclusion and subsequent
disruption and degeneration of blood cells, renal tubular
epithelial cells, and other elements.

The emergence of casts indicates that the renal tubule
lumen was temporarily occluded, followed by the rees-
tablishment of urine flow. Kidney and renal tubular
pathologies and impairment extent can be understood
according to the type, number, and shape of the observed
casts.

The Lippman classification system and its derivatives
have been previously used to classify casts. However,
because these classification systems are not entirely suit-
able for use in routine examinations, a new, simplified
classification method that incorporates clinically signifi-
cant considerations has been presented in Japan as part
of JCCLS GP1-P3 (2000). In this book, we follow this
new method.

The best effort should be made to fully differentiate
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Figure 2.31 Degenerative process of casts (modified from “General Survey Technical Textbook” (2012)?

p. 71 Fig. 4-38)

the following types casts as these can be differentiated
using routine urinary sediment microscopic examination
methods, and their clinical relevance has been elucida-
ted. (Figure 2.30, 2.31)

1) Hyaline casts

Hyaline casts represent a substrate for various types of
casts. These typically have a cylindrical shape with roun-
ded ends and parallel long sides; however, shape varia-
tions include inflected, S-shaped, and cleaved forms.
Hyaline casts also include a type of formed element with
a narrowed end, which has been previously described as
a cylindroid. The morphological characteristics of these
casts range from homogeneous and non-structured to
wrinkled and streaky. A variety of cast types may be ob-
served, including single-component casts with no other
contents and those enclosing small amounts of various
components (up to two blood cells, renal tubular epithe-
lial cells, or fat granules; granular components account-
ing for less than one-third of the total cast).

Unstained hyaline casts are faint and easily over-
looked; therefore, care should be taken. S staining ren-
ders these casts from pale to dark blue; however,
differentiation from mucus threads may be required.

Hyaline casts may also be found in urine from healthy
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individuals, particularly those who experience frequent
dehydration associated with intense exercise. However,
persistent detection in a healthy individual should be
considered as clinical information. In addition, these
casts may be observed in patients with kidney disease-
related proteinuria, systemic blood flow disorders, and
other conditions.

2) Epithelial casts

Epithelial casts enclose renal tubular epithelial cells
within the substrate. These casts exist in various states,
ranging from a state in which three epithelial cells are
enclosed to a state in which a cast is very densely packed
with epithelial cells. Epithelial casts also include casts to
which epithelial cells are attached. These casts are pri-
marily observed in patients with kidney/renal tubular dis-
orders. Differentiation is required from WBC casts when
specimens are unstained and from granular casts when
specimens are denatured.

After S staining, the cytoplasm of renal tubular epithe-
lial cells associated with casts often exhibits a red-to-
magenta with blue nuclei, although some cells are
anuclear.

3) Granular casts
Granular casts are casts in which granular components
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Granular cast
(21/3 granules)

Hyaline cast Epithelial cast

(28 renal tubular epithelial cells)

RBC cast
(23 RBCs)

WBC cast
(23 WBCs)

Fatty cast
(23 fat globules/21 oval fat bodies)

Macrophage cast
(23 macrophages)

Granular cast/Waxy cast

(granular component that has
partially turned waxy)

Waxy cast Epithelial cast/Waxy cast

(23 renal tubular epithelial cells)

RBC cast/Waxy cast RBC

(23 RBCs)

WBC cast/Waxy cast WBC
(23 WBCs)
Fatty cast/Waxy cast Fatty

(23 fat globules/ 21 oval fat bodies)

Macrophage cast/Waxy cast
(23 macrophages)

Epithelial cast/Granular cast
(23 renal tubular epithelial cells)

(23 fat globules/21 oval fat bodies)

Macrophage cast/Granular cast

Epithelial cast/Granular cast/

(23 renal tubular epithelial cells)

(23 fat globules/ 21 oval fat bodies)

Macrophage cast/Granular cast/Waxy cast

RBC cast/Granular cast
(23 RBCs)

WBC cast/Granular cast
(23 WBCs)

Fatty cast/Granular cast

(23 macrophages)

Broad cast Fibrin cast

Waxy cast

60 um

cast/Granular cast/Waxy cast

(23 RBCs) Vacuolar denatured cast

cast/Granular cast/Waxy cast

(23 WBCs) Salt/Crystal cast

cast/Granular cast/Waxy cast

(23 macrophages)

Figure 2.32 Discrimination criteria for casts (modified from *

enclosed within the substrate account for at least one-
third of the total components. These granular compo-
nents mainly comprise degenerated renal tubular
epithelial cells but may also include other types of de-
generated cells such as RBCs and WBCs. In addition,
some granule components may appear to be derived from
plasma proteins. Granules may be coarse or fine. In ei-
ther case, casts are classified as granular cast. When a
granular cast encloses three or more cellular components

or is undergoing transition from a cellular cast to a gran-
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‘General Survey Technical Textbook” (2012)* p. 73 Fig. 4-39)

ular cast, both cellular cast and granular cast should be
reported.

Granular casts are strongly associated with decreased
kidney function related with many renal diseases and
also indicate damage to the renal parenchyma.

After S staining, granular casts appear as a pale to
dark magenta or dark bluish purple.

4) Waxy casts

Waxy casts were so named because a part of or the en-

tire cast has a homogeneous and non-structured wax-like
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appearance. These casts are thought to be formed by the
advanced degeneration of cellular or granular compo-
nents in casts as a result of the prolonged blockage of the
renal tubule lumen or homogeneous agglomeration of
plasma proteins. Although cleavages are often observed,
waxy casts exhibit a variety of shapes, including S-
shaped, inflected, and puffball-like/salmon roe-like.
Many waxy casts are thick, shiny, and highly refractive.
Waxy casts have a clear contour and can be easily distin-
guished from hyaline casts. When three or more cellular
components are enclosed in a waxy cast, both waxy cast
and cellular cast should be reported. A granular cast that
is transitioning to a waxy cast or appears in a mixed form
should be classified as a waxy cast.

Waxy casts are primarily observed in patients with se-
rious renal diseases such as nephrotic syndrome, renal
failure, and terminal-stage nephritis.

After S staining, waxy casts appear pale to dark ma-
genta or dark bluish purple.

5) Fatty casts

Fatty casts enclose fat granules and oval fat bodies
within the substrate. These casts appear in many forms,
ranging from the enclosure of three fat granules to a cast
very densely packed with fat granules. Because many
oval fat bodies contain at least three fat granules, a cast
that encloses even one oval fat body is also classified as
a fatty cast. Fatty casts are observed frequently in pa-
tients with nephrotic syndrome.

Fat granules do not respond to S staining but exhibit
an orange-red to red in response to Sudan III (IV) stain-
ing. In addition, these casts can be confirmed by the ap-
pearance of polarized images, such as Maltese crosses,
under a polarizing microscope (see p. 71 V. 2. 2. 1).

6) RBC casts

RBC casts incorporate RBCs into the substrate. These
casts take various forms, including the enclosure of three
RBCs and a structure so densely packed with RBCs that
no extra space is present. In some casts, RBCs exhibit
the standard disk-shaped or spherical hemoglobin-
containing morphology; however, these cells exist in a
dehemoglobin status in majority of the casts. Unstained
RBCs in casts appear a reddish brown if they have un-
dergone granulation or waxy degeneration, and highly
degenerated or degraded RBCs often remain outside the
contour. However, care must be taken because all reddish
brown-colored casts are not necessarily derived from
RBCs.

RBC casts indicate bleeding in the nephron and are
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clinically observed in urine samples from patients with
diseases accompanied by renal bleeding such as IgA
nephropathy, purpura nephritis, acute glomerulonephri-
tis, membranoproliferative nephritis, lupus nephritis, and
anti-neutrophil cytoplasmic autoantibody (ANCA)-
associated nephritis.

7) WBC casts

WBC casts are characterized by the enclosure of
WBCs in the substrate. These casts appear when infec-
tion or inflammatory disease of the nephron is present.
Differentiation from epithelial casts may be necessary
when the specimen is unstained or from granular casts
when WBCs are degraded. The enclosed WBCs are
mainly neutrophils, although lymphocytes and mono-
cytes may be primarily present in some cases, depending
on the clinical condition.

WBCs are easy to differentiate because the nuclei ex-
hibit positive S staining, whereas the cytoplasm is often
poorly stained. This characteristic can be used to differ-
entiate WBCs from well-stained renal tubular epithelial
cells.

WBC casts that mainly contain neutrophils are found
in patients with active-phase acute glomerulonephritis,
pyelonephritis, and similar disease, whereas casts con-
taining lymphocytes and monocytes are found in patients
with chronic diseases. WBC casts containing eosinophils
may be found in patients with interstitial nephritis.

8) Vacuolar denatured casts

Vacuolar denatured casts are casts containing vacuoles
of various sizes. Some casts are entirely filled with va-
cuoles, whereas others are partially vacuolated granular
casts and waxy casts. These casts are often seen in severe
cases of diabetic nephropathy and are often accompanied
by severe proteinuria or reduced renal function.

Following S staining, these casts mainly appear ma-
genta, although some exhibit a bluish purple. They are
believed to be derived from vacuolated renal tubular epi-
thelial cells and lysed fibrin casts, which are described
below.

9) Salt/crystal casts

Salt/crystal casts enclose amorphous salts (phosphates
and urates), calcium oxalate crystals, or drug crystals.
These are thought to result from crystallization in the re-
nal tubule lumen and obstruction, and they are useful for
identifying tubulointerstitial involvement. In some cases,
wide casts that expand the renal tubule lumen are
formed; these are accompanied by fibrous or circular/
near-circular renal tubular epithelial cells inside or out-
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side the casts.
10) Macrophage casts

A macrophage cast is a cast with three or more macro-
phages attached or enclosed within it. Morphological
features of macrophages can be observed in the cast.
When unstained, viable cells are gray or grayish white,
the cytoplasm surface structure is cotton candy-like, and
the margin structure is an unclear saw-like shape. Dead
cells are yellowish and often have a circular or near-
circular shape. In S staining, dead cells generally show
the cytoplasm stained in bluish purple or deep reddish
purple, whereas viable cells are poorly stained.

In addition, macrophages are often observed to contain
fat granules. However, if the macrophage in the cast con-
tains three or more fat granules, it is considered as an
oval fat body and the cast classified as a fatty cast. Mac-
rophage casts are found in association with active neph-
rotic syndrome, advanced renal tubular damage, renal
failure, myeloma of the kidney, and some other patholog-
ical conditions.

11) Fibrin casts

Fibrin casts are packed with fibers and S-stain nega-
tive. However, the fibrous structure can be sufficiently
confirmed without staining. Still, verification that the
cast substrate is unstainable is preferred as fibers in some
casts are fused and homogeneous.

Some fibrin casts stain pale pink or pale blue in re-
sponse to S staining; however, only those that can be
clearly distinguished from other casts should be consid-
ered as fibrin casts.

These casts are often observed in patients with dia-
betic nephropathy and high-level background proteinuria
and often simultaneously appear with or slightly earlier
than vacuolar denatured casts.

(Figure 2.32)
12) Hemosiderin casts

Hemosiderin casts appear as yellow- to brown-colored
granular casts in unstained specimens. They can be iden-
tified as blue elements using Berlin blue staining.

These casts are observed in paroxysmal nocturnal
hemoglobinuria, intravascular red cell fragmentation
syndrome, and other hemolytic diseases. Hemosiderin
granules and hemosiderin-containing cells (i.e., renal
tubular epithelial cells) are often simultaneously ob-
served.

13) Myoglobin casts

Like hemoglobin casts, myoglobin casts appear as red-

dish brown-colored waxy or granular casts. Immuno-
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chemical methods are required for verification. These
casts are found in patients with myoglobinuria associated
with rthabdomyolysis, crush syndrome, and similar con-
ditions.

14) Bence Jones protein casts

Bence Jones protein (BJP) casts are observed in urine
specimens from patients with BJP-positive myeloma and
often appear as puftball-like/salmon roe-like waxy casts.
The methods used to confirm BJP casts include fluores-
cent antibody staining with an antibody specific for the
immunoglobulin L chain.

*Confirmatory tests such as Berlin blue staining and
immunostaining are always required for hemosiderin
casts/myoglobin casts/BJP casts. If confirmation cannot
be achieved, casts should be differentiated as waxy or
granular casts depending on substrate properties, and add
a comment such as suspected hemosiderin casts, suspec-
ted myoglobin casts, or suspected BJP casts as appropri-
ate.

5. Microorganisms/parasites

Microorganisms/parasites found in urinary sediments
include bacteria, fungi, protozoa, and helminths.
1) Microorganisms
@ Bacteria

Bacteria can be classified as bacilli and cocci. Bacilli
are relatively easy to confirm via microscopic examina-
tions with x400 magnification, whereas cocci are gener-
ally difficult to differentiate/confirm. The determination
of bacteria in urine is essential for the diagnosis of UTIs
such as pyelonephritis and cystitis. However, the pres-
ence of resident bacteria in the urethra render it impossi-
ble to completely eliminate contamination, even if
midstream urine collection is strictly conducted, unless
urine specimens are collected via direct bladder punc-
ture. Furthermore, when an inappropriate urine collection
method is used, urine samples are contaminated by the
abundant bacteria that reside around the urethral opening
or in the vulva. Urine samples from women can be con-
taminated by a large number of lactobacilli from the vag-
ina. In addition, deformed bacteria with elongated bodies
may be observed in samples from patients using antimi-
crobials (cell wall synthesis inhibitors).

In general, simple UTIs are mostly caused by infection
with a single bacterium; the etiological agent is Esche-
richia coli in the vast majority of cases, although Kleb-
siella pneumoniae, Staphylococcus, and Enterococcus
account for some cases. Approximately half of all com-
plicated UTIs are caused by multiple bacteria. In these
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complex infections, the etiological bacteria are different
from those in simple UTIs; specifically, E. coli is less
common, and Pseudomonas aeruginosa, Serratia, Staph-
ylococcus, and Enterococcus are observed at higher fre-
quencies.

The verification of pyuria (leukocyturia) and bacteriu-
ria in a correctly collected urine sample is essential for
making a diagnosis of a UTI. A diagnosis of significant
pyuria is made when the WBC count in a urinary sedi-
ment examination is 5/HPF or higher. Meanwhile, bac-
teriuria is diagnosed by a quantitative culture. In case of
midstream urine, significant bacteriuria is generally de-
fined as a bacterial count of 10*-10° CFU/mL or higher.
A score of (1+) in a urinary sediment examination is
equivalent to 10*-10°> CFU/mL. However, urinary sedi-
ment examinations are conducted using centrifuged urine
specimens, whereas urine specimens are subjected to cul-
ture without prior centrifugation. Therefore, the number
of bacteria in a urinary sediment examination depends on
the specific gravity of the specimen and may not always
agree with the culture result.
® Fungi

Fungi appear grayish white to pale green and
Candida-like and are thus relatively easily differentiated.
However, caution should be exercised as these cells
sometimes appear similar to RBCs. In addition, segmen-
ted WBCs with apparent bare nuclei as a result of degra-
dation may be mistaken for fungi. Fungi are more likely
to appear during and after the administration of antibac-
terial agents as a result of alterations in intestinal bacte-
rial flora. Fungi in the urinary tract often spontaneously
disappear without any special treatment, and few patients
require medical treatment. However, the risks of sepsis
and multiorgan spreading of infection increase in pa-
tients with reduced defenses against infection, such as
the elderly, those with diabetes, and those receiving im-
munosuppressive therapies.

Because fungi reside in the vagina, the detection of
these cells in urine samples from women indicates a
range of possibilities, from simple contamination to a
UTI. As is the case for bacteria, a diagnosis of UTIs
caused by fungi requires evidence of pyuria and fungu-
ria; a count of 10*-10° CFU/mL or higher is generally
considered to result in a diagnosis of significant fungu-
ria.

2) Parasites
@ Protozoa
Protozoa found in urinary sediments generally com-
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prise T. vaginalis. Although T. vaginalis is mainly found
in women, it is also found in men and is often accompa-
nied by the presence of squamous epithelial cells. These
protozoan cells have a pear-like shape with longest and
shortest diameters of 10—15 pm and 6-12 pm, respec-
tively, as well as five flagella. Actively moving protozoa
are easily confirmed, whereas inactive cells must be dif-
ferentiated from WBCs, which have a similar appear-
ance. The presence of a shiny, pale grayish-white and
flagella assist with differentiation. Further, protozoa are
slightly thicker than WBCs and exhibit size variability.

Other protozoa found in urine include plankton, a nat-
ural contaminant.

@ Helminths

Schistosoma haematobium eggs are rarely found in
urine. These eggs appear in urine in some patients affec-
ted by parasitic S. haematobium in blood vessels of the
venous plexus near the bladder and anus, which mainly
deposit eggs in vanules of the bladder wall. The eggs are
characterized by a spindle shape with a blunt rounded
end and a yellowish brown eggshell with no operculum.
The longer and shorter diameters are 110-170 pm and
40-70 um, respectively, and a thorn is present in the tail
end. S. haematobium is distributed across Africa, the
Middle East, and India. Because the eggs and surround-
ing tissue drop into the bladder, the main symptoms are
hematuria and pain during urination. The bladder wall
becomes increasingly hyperplastic and fibrous, and a
high incidence of bladder cancer has been noted and
linked to parasitic infection in endemic areas such as
Egypt.

In addition, Strongyloides stercoralis can be found in
urine. This organism is parasitic in the mucous mem-
brane of the small intestine but can be found in the spu-
tum, bronchial lavage fluid, cerebrospinal fluid, urine,
pleural effusion, or ascites from patients with reduced
immunity.

Other contaminating parasites found in urine include
pinworm eggs.

6. Salts/crystals

Salts/crystals in urine mainly depend on consumed
food and drink and salt metabolism in the body and com-
prise components that are filtered in the kidney and have
precipitated in the urinary system or after urination in
urine collection containers as a result of reduced solubil-
ity through a variety of physical and chemical actions
(e.g., concentration, pH, temperature, or coexisting sub-
stances).

81



Cholesterol crystals

o... é% QQ

2,8-DHA crystals

v

Q=R

Uric acid crystals

¢ .

Ammonium acid urate crystals

L]
Uric acid salts

0 % Calcium oxalate crystals@

Acidic Alkaline

Magnesium ammonium

Cystine crystals

Q @

phosphate crystals

-

Ammonium urate crystals

T4
4.

Calcium
phosphate crystals

Figure 2.33 Relationships of various salts/crystals with pH (sited from “General Sur-
vey Technical Textbook” (2012) p. 79 Fig. 4-43)

Salts/crystals include normal crystals, which are also
seen in healthy individuals; abnormal crystals, which re-
flect pathological states; and drug crystals, which are de-
rived from drugs taken by a patient or administered by a
doctor. Oxalates, urates, and phosphates account for ma-
jority of the crystals frequently observed during routine
practices. However, the differentiation of abnormal crys-
tals, such as amino acid crystals and nucleic acid crys-
tals, observed in patients with severe liver damage and
congenital metabolic abnormalities is clinically impor-
tant. Abnormal crystals include bilirubin, cholesterol,
cystine, 2,8-dihydroxyadenine, tyrosine, and leucine.
Drug crystals are often present in a crystal form that dif-
fers from the form of the original drug as most adminis-
tered drugs are metabolized in the body and undergo
structural changes.

Many salts/crystals exhibit unique morphological fea-
tures and limited varieties depending on urine pH. There-
fore, these crystals can be distinguished by a microscopic
examination. However, for analogous components and
abnormal crystals, further confirmation of solubility with
acid or alkaline solutions and detailed analyses are nec-
essary. (Figure 2.33)

1) Normal crystals

Normal crystals are generally considered to have a low
clinical significance because they are also detected in
healthy individuals. However, attention should still be
paid to normal crystals as they might indicate the cause
of urinary tract stones and calcium metabolic abnormali-
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ties.
D Calcium oxalate crystals

These colorless, refractive crystals are observed in
various shapes (e.g., regular octahedron, dumbbell-like,
biscuit-like, and elliptical) and are often found in acidic
urine, but they may also be observed in alkaline urine.
These crystals are insoluble in acetic acid and slowly dis-
solve in hydrochloric acid. They may appear after con-
suming a large amount of foods containing abundant
oxalic acid (e.g., oranges, tomatoes, spinach, and aspara-
gus). The cause of calcium oxalate stones, which account
for 80% of urinary tract stones, is unknown but is closely
related to eating habits.
@ Urate crystals

Urate crystals are colorless to yellowish brown crys-
tals found in various shapes (e.g., whetstone-like, dia-
mond, and pillar-like). Caution may be necessary as they
sometimes appear similar to cystine crystals or choles-
terol crystals. Urate crystals are found in association with
aciduria and are dissolved by heating or with potassium
hydroxide or aqueous ammonia.
@ Calcium phosphate crystals

Calcium phosphate crystals appear colorless to
grayish-white and are thin and irregularly shaped (e.g.,
plate-like and pillar-like). These crystals are found in as-
sociation with alkaluria, neutral urine, and mildly acidic
urine and are dissolved in hydrochloric acid or acetic
acid.
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® Magnesium ammonium phosphate crystals

These colorless, refractive crystals appear in various
shapes (e.g., coffin lid-like, envelope-like, and prism),
are found in association with alkaluria and neutral urine,
and dissolve in hydrochloric acid or acetic acid.
(® Ammonium urate crystals

These spherical crystals present with brown thorns and
are often found in alkaluria. They dissolve in hydro-
chloric acid, acetic acid, or potassium hydroxide.

* Ammonium acid urate crystals

These spherical crystals with brown thorns are mor-
phologically similar to ammonium urate crystals and dis-
solve by heating and in potassium hydroxide. These
crystals rapidly form stones in infants with infectious
gastroenteritis (e.g., rotavirus gastroenteritis) or in situa-
tions of laxative abuse with a background of excessive
dieting, and the number of cases of post-renal acute renal
failure due to stones is increasing. Infrared spectroscopy
is used for differentiation; however, these crystals, when
identified in mildly acidic and strongly ketone body-
positive urine, should be reported as suspected ammo-
nium acid urate crystals.
® Calcium carbonate crystals

These colorless non-crystalline granular, small-
spherical, or biscuit-like crystals are found in alkaline
and neutral urine and dissolve in hydrochloric acid and
acetic acid while forming air bubbles.
2) Abnormal crystals

Abnormal crystals are highly clinically significant and
may directly lead to the diagnosis of congenital meta-
bolic disorders, severe hepatic impairment, and other
conditions. Therefore, abnormal crystals should always
be reported, even if only a small number are detected.
@ Bilirubin crystals

These are yellowish brown, needle-like crystals. Bilir-
ubin crystals are occasionally observed to adhere to
WBCs or epithelial cells. These crystals are usually
found in bilirubin-positive urine but are occasionally
found in bilirubin-negative urine. They dissolve in
chloroform and acetone. These crystals are associated
with hepatobiliary diseases such as hepatitis and biliary
obstruction.
@ Cholesterol crystals

These colorless, distorted rectangular plates are asso-
ciated with nephrotic syndrome and chyluria. They dis-
solve in chloroform and ether.
@ Cystine crystals

These colorless, hexagonal plate crystals are found in
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cases of congenital cystinuria and Fanconi syndrome and
are responsible for urinary tract stones. They are also ob-
served in aciduria as the solubility of cystine decreases in
acidic urine. These crystals dissolve in hydrochloric acid,
potassium hydroxide, and aqueous ammonia.

@ 2,8-Dihydroxyadenine crystals

These crystals are pale yellow to brown, radial circu-
lar/spherical crystals observed in cases of aciduria and
are found in cases of urolithiasis associated with congen-
ital adenine phosphoribosyltransferase deficiency. They
appear similar to uric acid salts but are not dissolved by
warming or in EDTA salt-containing saline. These crys-
tals can be identified by infrared spectroscopy or X-ray
diffraction.
® Tyrosine crystals

These are colorless needle-like or tubular crystals with
a radial extension and are reportedly observed under con-
ditions of aciduria associated with severe hepatic paren-
chymal disorders. They are soluble in hydrochloric acid
and potassium hydroxide.
® Leucine crystals

These are pale yellow concentric or radial round crys-
tals that infrequently appear in cases of severe hepatic
parenchyma disorders and dissolve in hydrochloric acid
and potassium hydroxide.

7. Others
1) Hemosiderin granules

Granules formed from hemosiderin, a pigment in the
body, are yellowish brown granules containing iron de-
rived from hemoglobin. With S staining, hemosiderin
granules are stained magenta, and it may be difficult to
differentiate these from hemosiderin casts that incorpo-
rate granules or granular casts. Berlin blue staining is
used to confirm hemosiderin granules.

In diseases that cause intravascular hemolysis, hemo-
globin is released from disrupted RBCs and escapes glo-
merular filtration by mainly binding to haptoglobin;
however, hemoglobin is filtered from glomeruli when its
concentration exceeds the binding capacity of hapto-
globin. Hemoglobin in the glomerular filtrate (pri-
mary urine) is partially reabsorbed through renal tubules
and is converted to hemosiderin within cells. These
hemosiderin-containing cells desquamate, are excreted in
urine, and are observed as yellowish brown hemosiderin
granules, hemosiderin-containing cells, or hemosiderin
casts containing granules.

Hemosiderin granules are often found in conjunction
with diseases that cause intravascular hemolysis, such as
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paroxysmal nocturnal hemoglobinuria, acute hemolytic
anemia, and idiopathic portal hypertension, as well as
after incompatible blood transfusion, and large-volume
blood transfusion and in patients using artificial heart
valves and with marching syndrome.

2) Contaminants

Contaminants found in urinary sediments include not
only cellular components derived from the urinary tract
but also contrast agents and lubrication oil used for diag-
nosis and treatment, as well as semen components (e.g.,
spermatozoa, gonadal secretions, corpora amylacea, and
lecithin granules) in urine samples from men. Although
contaminated semen components lack clinical signifi-
cance, attention should be given as these can cause the
false-positive detection of proteinuria.

Urine samples from women and infants are often con-
taminated by feces during urine collection. Although
samples from men are generally not contaminated by fe-
ces, fecaluria may occur in association with a rectovesi-
cal fistula due to rectal cancer invasion to the bladder,
which creates a passage between the bladder and the in-
testinal tract. Therefore, fecal contaminants should be
carefully observed as their detection in men occasionally
leads to the discovery of rectal cancer.

Urine cups intended for urine collection must be kept
clean until use. Cups left near a bed may be contamina-
ted by unexpected factors such as air-borne pollens,
scales, and dead mites. Care should also be taken to
avoid contamination by feces attached to a urine collec-
tion bag and fibers from paper diapers as these may yield
misleading urinary sediment evaluation results.

VI Automated Urinary Sediment
Examination: Concept of Urine
Formed Element Analyzer Operation

Today, analyzers based on the new concept of urine
formed element information have been introduced for a
urinary sediment examination and have been implemen-
ted in the automation/streamlining of urine testing.

Urine formed element information is measured ac-
cording to two major principles: the image processing
method, in which elements are classified using captured
urinary sediment images and image analysis systems,
and the cytometry-based method. The benefits of urine
formed element analysis include reduced labor, more
rapid routine testing services, the provision of informa-
tion with images of elements that can be saved using
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some systems to clinics, and educational usefulness.
However, users should fully understand that this type of
analysis differs from a urinary sediment examination in
some aspects such as the accuracy of minor component
detection and the limitations of a detailed classification.
Therefore, along with establishing a verification system
of the outputs with qualitative urinary examination re-
sults and previous values, clinicians should be consulted
prior to an operation to determine what each clinical
department requires from urinary sediment examinations
as well as to explain the characteristics of urine formed
element information and thus further the understanding.

The proposed JCCLS urinary sediment examination
guidelines explicitly state that automated instruments
used for a urinary sediment examination should be im-
plemented with an adequate understanding of their char-
acteristics. In other words, the guideline indicates that
these instruments represent a new urine formed element
information analysis, rather than mechanical automation
of a standard urinary sediment examination.
1. Image processing method

In a manner of speaking, this is an automated form of
microscopic element analysis; however, the challenge is
to determine whether this method can be used to record
clear images and accurately analyze elements. Currently,
the detailed classification of epithelial cells and casts is
limited with this method, although this limitation varies
depending on the instrument model. In this case, techni-
cians manually classify elements using saved images
displayed on the screen; however, introductory points
would address whether these images are satisfactory
compared to images obtained under a microscope and
whether a series of operational processes would consti-
tute reasonable routine examinations.
2. Cytometry method

This method aims to differentially stain the character-
istics of elements (i.e., size, shape, and nuclei) using flu-
orescent dyes and to display and analyze these elements
on scattergrams generated by measuring light scattering
and fluorescence emission resulting from laser beam
stimulation. This method is characterized by the clear
analysis of the distribution of roughly classified present
elements; the contents of these elements in non-
centrifuged urine (counts/uL) can be measured quickly,
although there are limitations in the detailed classifica-
tion of elements other than RBCs and WBCs. However,
microscopic examinations are essential for detailed clas-
sifications.
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VII Quality Control

Because urinary sediment examination results signifi-
cantly depend on the technical competence of the micro-
scopy technician, each facility should implement training
curricula and train technicians as part of their internal
quality control. To conduct urinary sediment examina-
tions, the microscopic examination skills of each techni-
cian should be evaluated and measures such as re-
education should be taken when needed.

In addition, the person in charge of each microscopic
examination should be designated, and this designation
should be kept on record.

Internal quality control for a urinary sediment exami-
nation should include a patient information check at the
time of the microscopic examination, inter-item check,
and previous value check; ideally, these checks would be
performed using an examination system. In addition, ex-
amination system-based methods would include positive
rate/negative rate checks of various factors using results
from daily examinations.

In one double-check method, identical samples are
subjected to microscopic examinations by multiple tech-
nicians; this method uses daily specimens or fixed speci-
mens for education. The double-check method can also
be used to improve element discrimination abilities and
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thus has educational benefits. In recent years, web-based
photo surveys have been offered, and it is important for
individuals to participate in such surveys and thus im-
prove their discrimination capabilities. The quality con-
trol of automated urine formed element analyzers, which
have become increasingly common in recent years, can
be done using methods similar to those used for automa-
ted biochemical analyzers.

The external quality assessment methods for a urinary
sediment examination include participation in photo sur-
veys offered by the JAMT, College of American Patholo-
gists (CAP), and other organizations. Participation in
external quality control surveys is an important step to-
ward understanding inter-institutional differences. In ad-
dition, inter-technician differences and intra-institutional
education effects can be improved using photo surveys
and other components of quality control surveys.

BReferences

1) CLSI (formerly NCCLS): Urinalysis; Approved Guideline—Third
Edition. CLSI document GP16-A3 (ISBN 1-56238-687-5). Clinical
and Laboratory Standards Institute, Wayne, PA, 2009.

2) The European Confederation of Laboratory Medicine (ECLM):
“European urinalysis guidelines,” 1-96, The Scandinavian Journal
of Clinical & Laboratory Investigation Vol. 60, Taylor & Francis
Group, UK, 2000.

3) Japanese Association of Medical Technologists: General Survey
Technical Textbook, Tokyo, 2012.

85



FRITETY bS5 A

JEH =D I ERY

1) KRBOKZE R 2B b s s Be R A B (T 565-0871  KBIFFWRFH T (L 2-15)
2) I AR - U B A

€ B

PRILEAE, RIS 2809 % IR OFEORIEIC THE SN 2 BB 2 A TH 5. IRILIEOEARIERICE
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RILER G OB - 2 ERE L TEMLZ2bD0TH S, COREKET I AZFHL, FRGON#MERZLZLEZ LoD
D EHIZO, SHEBTLTHS ) EHIMEER RS L THRUTEL LS, EBEMHEEFETLIEEHMET %,

F—D— R
R, RIATOES, B BRI, R

1 JELRZHAR%E —MmERE, Zofth—
Non-Epithelial Cells: Blood Cells, etc.

Figure 3.1 FERERABIFRINER 40x HWRE Figure 3.2 FERERABIFRIMER 40x \WRE

Non-glomerular-type red blood cells 40x No staining Non-glomerular-type red blood cells 40x No staining
T CUF A ZEILRIY 7 TR IRARIMER T D % o PR 2 2R3 2 - FERIRRIERTH % 6
Typical discocytes with a dimple in the center. Atrophic discocyte exhibiting a confetti-like shape.
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Figure 3.3 JFRERABUFRINIR 40x \WRE
Non-glomerular-type red blood cells 40x No staining

pH REEITEDHE % Z AR BAE S 0¥ YV IRE IR TIBAL -

MARIRARILER T %o

Swollen and discotic red blood cells showing expansion and a

dehemoglobinized state under the influence of pH and osmotic pressure.

Figure 3.5 JERIKAZUFRIMER 40x fRRE
Non-glomerular-type red blood cells 40x No staining

SR 7 PR IR AR ITLER & BRPOR MERDS A BN D0 gz a T -

ERIRAMERAHERTE 2 (5RHD) o

Typical discocytes and spherocytes. Humped spherocytes are confirmed

in the center (arrow).

Figure 3.7 FERIRIABUFRIMER 40~ RRE
Non-glomerular-type red blood cells 40x No staining

a7 - BRIRARIERD 3 TG HH LMD, IS IFHRIMERD BT

ELTHEL, L%,

Hump regions of humped spherocytes are shown. These are identified as

fragments of red blood cells and are not counted.
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Figure 3.4 JERER(ABIFRIMER 40x \BRE
Non-glomerular-type red blood cells 40x No staining

ATEHIANEZOE AR BEIIHEAIZDT - RPORMERT

HBo TN HIFMIE IR ERAREIRIMNIRTH 5o

Humped spherocytes that have humps and contain an abundance of the

hemoglobin pigment. These are typical non-glomerular red blood cells.

Figure 3.6 JFFARERABYFRINIR 40x S EE
Non-glomerular-type red blood cells 40x

Figure 3.5 & Bk O RIMERD S JtiffTH %,

The red blood cells shown in Figure 3.5 with S staining.

S staining

Figure 3.8 JERIRABUFRIIR 40x HRE

Non-glomerular-type red blood cells 40x No staining
RREMIRERTARMIRTD 5o WIREEK T 723K pH IR TIEZ
DE)BIEERTIEND S,
Red blood cells exhibiting a somewhat atrophic shape. Such an image
may appear in hyperosmotic or low pH urine.
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Figure 3.9 JFRERABIFRINIR 40x \WRE
Non-glomerular-type red blood cells 40x No staining
TR SR B 3R SR RN 7 1 © VRIMERCH %o WA MR
LM (09)) REOBFRIZALNDL ZEDE WV, KK
BIRIMER & O IEETH 5o
Dehemoglobinized red blood cells with granular components aggregated
in the membrane area are shown. These are often found in urine after a
prostate biopsy or from patients with a polycystic kidney. Differentiation
from the glomerular-type red blood cells is important.

Figure 3.11 SRER(FBUFRIMER 40> BRE

Glomerular-type red blood cells 40x No staining
KA & &b 7o 128 I RE 2 7R 3R ER R B AR L ER 23 % L A
5Nbo
Many glomerular-type red blood cells exhibiting various forms with
large and small dissimilarities are shown.

Figure 3.13 RER(FEURINER 40x B|BRE

Glomerular-type red blood cells 40x
F—F 2 IRAG — R MR KA R AFERTE B,
Doughnut-like dysmorphic red blood cells with various sizes can be
identified.

No staining

88

Figure 3.10 SRER(ABUFRIMER 40x FRAE

Glomerular-type red blood cells 40x No staining
SRERRBURIMERD N —F v RN —RIMRKTH L, Fi2a7 - F—
F Y IRAREG —RIMIRA S CHERTE Do T T ORISARIMIRO T
ELTHMBrL, L 2w
Doughnut-like dysmorphic red blood cells of glomerular-type. In
particular, many humped doughnut-like dysmorphic red blood cells are
confirmed. Humps only are identified as fragments of red blood cells
and are not counted.

Figure 3.12 RIR(FABUFRIMER 40x EEE

Glomerular-type red blood cells 40x No staining
KARFE O F—F 2 WA —RIMERD L EH b B
Many doughnut-like dysmorphic red blood cells with various sizes are
shown.

Figure 3.14 SRER(FEIRINER 40x |BRE

Glomerular-type red blood cells 40x No staining
RRKHO F—F v RFH RPN - F—F 7 ARk
MERAH SN B,
Slightly large doughnut-like dysmorphic red blood cells and codocyte/
doughnut-like dysmorphic red blood cells.
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Figure 3.15 SRERABUFRONER 40x HFRE
Glomerular-type red blood cells 40x

KRB B —F 2V KA =R MEAE  ASN Do

Many large doughnut-like dysmorphic red blood cells can be seen.

No staining

Figure 3.17 SRERABUFRONER 40x HERE

Glomerular-type red blood cells 40x No staining
SRNED T SR AT 2~4 um O/PERIREZ R L T b0 ARIMERD
Iz, FEHNCBIZE T 2 LAY RS DREA T E Do
There is no variety, and most cells are small and spherical in shape (2-4
um). In the red blood cells, when observed in detail, a heterogeneous
structure can be confirmed.

Figure 3.19 HIMEK (BFHERK) 40x HERE

White blood cells (neutrophils) 40x No staining
gt COMPNIIREM P SIRLMZ R L, H2IIE D TEE AT
BTELHDHDH 5,
The color tones without staining are grayish white to gray, and some of
the white blood cells show a segmented nucleus.
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Figure 3.16 SRER(AZUFRINER 40x HFERE

Glomerular-type red blood cells 40x No staining
ANEREORMIRDOPIZIE, T7 - F—F Y RAE—RIERD 5
Nbo
Humped doughnut-like dysmorphic red blood cells are found in
microcytic red cells.

Figure 3.18 RIR(FABUFRIMER 40x EEE

Glomerular-type red blood cells 40x No staining
T EATRMERFAEA A S %o SREREARMERO MBIR121E, [F
R ARMERFIAE 2 D 2 &A%,
A red blood cell cast is seen in the upper left. When glomerular-type red
blood cells appear, they often simultaneously accompany red blood cell
casts.

HEHRE
(glitter cell)
(dark-stained cell)

Pl )
(pale-stained cell)

Figure 3.20 HIMEK (3FHEK) 40x SHEE
White blood cells (neutrophils) 40x S staining
S Gt X D MG, U, IRASHIEATHERR T E 5,
Glitter cells, pale-stained cells, and dark-stained cells can be confirmed
with S staining.
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Bk (GFPEK) 40x HERE

White blood cells (neutrophils) 40x No staining
NGREETLHMIKME TH L. ZHITRETE DB X 5 4
JaDEEND VD EDLEZ BND,

A white blood cell image with small protrusions. This appears to be a
morphological change of viable cells caused by osmotic pressure.

Figure 3.21

Figure 3.23 HIMMEK (3FHERK) 40x HERE

White blood cells (neutrophils) 40x No staining
R EEIR TIEMILZBLIRZ R L, BN & 22 ) BBk b
DHALND,
In urine with a low osmotic pressure, the cells become swollen and the
nucleus becomes clear. Mononuclear-like cells are also visible.

Figure 3.25 HMIK (UJ/\ER) 40x \BLRE

‘White blood cells (lymphocytes) 40x No staining
U YRBRIEATNC WA S, BIREHE, BB ET 5.
B ERE B L TN, RN IZ E A EAR LNV,
Lymphocytes are mononuclear and have a high N/C ratio, and the
nucleus is circular or near-circular in shape. Compared with neutrophils,
lymphocytes are smaller and contain less granule components.
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Figure 322 HIMIR (FHIK) 40x FHRE
White blood cells (neutrophils) 40x No staining
ARifLlE, EZELIR T TIET A —NIROEEELET 5,

Viable cells exhibit an amoeboid form in hypoosmotic urine.

Figure 3.24 HMER (JFHER) 40x WRE

White blood cells (neutrophils) 40x No staining
RFPERDSRE T CMO7IRE TR L 72 & SI2A LN D HH]
DD TH D Z LATRE S NG,
This is seen when neutrophils become elongated and collapse in mucus.
The nucleus is clearly shown, suggesting that these are dead cells.

Figure 3.26 HIMEK (UVIER) d40x SHE

White blood cells (lymphocytes) 40x% S staining
Figure 3.25 B0 Y VN8R TH %, S et TIIBITH I~ HRO %
L, NCHEEV, MEBALNLEDDDH L, MILEIZH%
ez B LbITMCALND,
These are lymphocytes, similar as shown in Figure 3.25. With S
staining, the nucleus exhibits blue or bluish purple color and the N/C
ratio is high. Some show nuclear bodies. The cytoplasm appears pale
pink, it is slightly observed.
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Figure 3.27 HBIMEK (FEEEK) 40x HRE

White blood cells (eosinophils) 40x No staining
HERERIIOLIRD D D — CREROPRAHILENICHA LN D,
Eosinophils are shiny and homogeneous. Blackish granules are found in
the cytoplasm.

Figure 3.29 HMMEK (JFEEEK) 40x Hansel &
White blood cells (eosinophils) 40x Hansel staining
Hansel 42t l2 & 0, IFERERO AL REFICYMm IN D,

By Hansel staining, the granules of eosinophils are stained red.

Bk (BEiK) 40x FERE

White blood cells (monocytes) 40x No staining
HIEROBHIIIRA TR 2 25 50 KEEEIMPRAR T, Wik
EIIAYIETDH %,

Monocytes exhibits a grayish white tone. The surface structure is fine
granular, and the marginal structure is unclear.

Figure 3.31
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Figure 3.28 HIMIR (GFEEIK) 40x HRE

White blood cells (eosinophils) 40x No staining
RO 2 HHEE T 5 2 LWL L, AAZHITW5, M
NEZIFhERRBRIC 7 A — NIROZEIL S T 5o
The nucleus of eosinophils is often bifurcated and rounded. The
cytoplasm has amoeboid-like changes, as observed in neutrophils.

Figure 3.30 HMMIK (JFEEEK) 40x SHE

White blood cells (eosinophils) 40x S staining
SHf TIIMIIH G, MBEIIREGICHRE SN, WM
R3HE 54w,
By S staining, the nucleus is stained blue, the cytoplasm is stained
reddish purple, but the eosinophilic granules remain unstained.

Figure 3.32 EAMER (HIR) 40x FERE

White blood cells (monocytes) 40x No staining
BIZERERL COCNWREZREL, RESIIRDIAFEZRD 5,
The nuclei exhibit the shape of a horseshoe and are constricted in shape
as well as irregular in size.

91



Figure 3.33 HIMER (BIK) 40x HERE

White blood cells (monocytes) 40x No staining
M B ATR <, MY CHHOBIBEIES TH DI LS
Zwve ZICHMIBBEA AR L EIRE BT 2 2 L 03D 5o
The cytoplasm is transparent and makes the observation of the nucleus
often easy, even when unstained. Cell boundaries can be formed unclear
conglomerates.

Figure 3.35 ARG 40x HERE
Macrophages 40x No staining
72 SADRETRRNNDOPRZ AR L T2,
Macrophages are shown to be phagocytizing many sperm and various
sized granules.

Figure 3.37 ARiflid 40x ERE

Macrophages 40x No staining
BHTARAMEZIN) PG X ) ICHBIL T2 TH 5, HH
KOBEY ATV S Z & HHIZIREROREMILTH 5
CEMHERETE Do
This is an image of macrophages surrounding an amyloid body. They are
presumed to be prostate-derived macrophage cells because they
surround a gonadal component.
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Figure 3.34 HMER (BHEER) 40x SHE

White blood cells (monocytes) 40x S staining
BIL IV INARIRR  ONRE EHiA OTERERT . S HLTO
Betulhid, FHREIIIREERHICHROMENS,
The nuclear form exhibits various shapes, such as a cleaved shape and a
constricted shape. By S staining, the nuclear is stained bluish purple or
reddish purple.

Figure 3.36 ARHHIE 40x SHE

Macrophages 40x S staining
BGAMERAGEIRE B L, HEICRE SN Twb, Figure 3.35 Ak
TR R 2 AL TV b,
The nucleus is in a denatured concentrated state and stained blue. As
shown in Figure 3.35, it is phagocytosing sperm and granules.

Figure 3.38 ARz 40x SHE

Macrophages 40x S staining
Figure 3.37 MO TARA/MEEZ Y PHA TV S, MITBE LR
<, AL LEEZ R L TWh,
Macrophages surround an amyloid body as seen in Figure 3.37. The
cytoplasm is pale in color and has unclear marginal structures.
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Figure 3.39 KRHllz 40x \ERE
Macrophages 40x No staining
ML E OB E I TEHZ IR LT b,
The marginal structures of the cytoplasm are unclear and multinuclear.

Figure 3.41 FERIRESME 40x ERE

Endometrial stromal cells 40x No staining
EIOHMN 2 IS B MBI = WNIRHEAE LRI TH h, A
OIS T NBRE ML T 50 1 BN EGHIE 2 D &
CEIITFENEMNE MR SN,
The cells that form the outside of the conglomerate are endometrial
columnar epithelial cells, and the center of the conglomerate is
endometrial stromal cells. Endometrial columnar epithelial cells
surround endometrial stromal cells.

Figure 343 HRZHfiE 40x HERE

Mesothelial cells 40x No staining
B o cEviliinE e A L, MG RN TH S,
They have a central nucleus, thick cytoplasm, and a linear cell-binding
region.
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Figure 3.40 KXEHIfg 40x SHE

Macrophage 40x S staining
KIMOREMILD S GetffTH %o A ZDisME 2R L,
N Bk R BT T T B
This is an S-stained image of a large macrophage. It shows unclear
marginal structures, and its cytoplasm is stained pale reddish purple.

Figure 3.42 FEANIRESMHIZ 40x SEE

Endometrial stromal cells 40x S staining
Figure 3.41 & [ —%lo & PR FIAE LRI & -5 P i i
XS EE A 7200, PR LRI (FENEETE) ek LT
WiEd %o
The same example as Figure 3.41. Because it is difficult to distinguish
endometrial columnar epithelial cells from endometrial stromal cells,
they are reported as, for example, columnar epithelial cells (derived
from the endometrium).

Figure 3.44 HRZHHlT 40x SRE
Mesothelial cells 40x
MNBEIZEL, 2 B2 AL TWA,

A thick cytoplasm and two nuclei.

S staining
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Figure 3.45 HIRZHAIE 40x Papanicolaou 8

Mesothelial cells 40x Papanicolaou staining
Papanicolaou ¢RI BT b HEANIZE WA E 2 4 L, #iZ
FE~ RS TH B0 PR 3BO LRIZIRE LM TH 2
(RHD) o
Papanicolaou staining also shows that mesothelial cells have a thick
cytoplasm. The nuclei are central or eccentrically located. The epithelia
with three nuclei in the middle are urothelial cells (arrow).

Figure 3.46 HIRZ#EE 20x Calretinin & (BERNISE)
Mesothelial cells 20x Calretinin staining (enzyme
antibody technique)

EATICHB LT 2#ildo ) b, MO —h—Tdhb

Calretinin IZFPEZ 7R LTV 5,

Among the cells appearing in the specimen, they are positive for

Calretinin, a marker for mesothelial cells.

I _ERZARRSE—EAR _ER7HEa%E, ZHHEEsE - U1 )L AR HHiaia—
Epithelial Cells: Basic Epithelial Cells, Degenerated Cells, and Virus-Infected Cells

Figure 3.47 FR¥AE LRZHHAE 40x \BRE

Renal tubular epithelial cells 40x No staining
FIREPICIE /AN o PR AE BRI A3 BB o FTIILER & D il A%
WL T Bh5, T TEYIEA < M DR A IR &2 IR
THOLEITNTHBY, Eshs,
Small tubule epithelial cells are found in the cast. Differentiation from
leukocytes is necessary. They are not transparent with a yellowish tone,
and cytoplasmic marginal structures are angular in shape. These
characteristics help to distinguish this cell type.
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Figure 3.48 FRIHE LRZMHAE 40x SRE

Renal tubular epithelial cells 40x S staining
Figure 3.47 & AR O/NEORME FREMIETH 5o Fethldk X RAF
T, BB CRAE LS s, MR RIR TR as g
DIINTWDS,
Small renal tubular epithelial cells, similar to cells seen in Figure 3.47.
Stainability is good; the nucleus is unevenly distributed, stained dark
blue with high concentration, and the cytoplasm is granular and stained
reddish purple.

FE=EF RIUEFZ bS X Part 3 Atlas of Urinary Sediment



Figure 3.49 [RHIE _LRZHHRD 40x SHE

Renal tubular epithelial cells 40x S staining
ROBIELLTC, wdIHEBT M (5 xL) HoRME
ERGHNETa B o ML E SRS S BRAR T, R 13 2 <
mMERL, BIRRHIRTSH %0
This is the most identifiable and most frequently encountered saw-type
tubular epithelial cell. The cytoplasm surface structure is granular, and
the marginal structure exhibits fine unevenness. The nuclei are
concentrated.

Figure 3.51 FRIES_ERZHARE 40x S ZE

Renal tubular epithelial cells 40x S staining
ARERAIZ RAFIZ G & N7 I~ KA o g 2 o0 JRANAE I
BN CH %o BITRMERR THBIZHDININ TV, B
RBOLNBZVHDHEALND,
Small or large saw-type renal tubular epithelial cells is successfully
stained reddish purple. The size of the nuclei is the same as red blood
cells, and the nuclei are stained blue. Some cells have no nucleus.

Figure 3.53 FR¥E LRZMHAE 40x B\BRE

Renal tubular epithelial cell 40x No staining
7 A=\ RO PRME ERHIIRTa B o i TR DA
EITHRARZ R L, MHIFELDRIIRCIAR D B 5 T A — 2
RIRZEL T2,
This is an amoeba pseudopod-type renal tubular epithelial cell. It has a
yellowish tone. The cytoplasmic marginal structure is granular, and the
cytoplasmic margin presents amoeba pseudopods with deep cuts.

EFIRE Vol.66 No.J-STAGE-1 RiL&SRSE 2017

Figure 3.50 FRHIE_LRZHHRE 40x SHE
Renal tubular epithelial cells 40x S staining

FIRE I R RIS B 8 0 BRI LRl As 4 S5 o Mila B Fim
R AN 7 JORR C, g 13 M & L7228 Rz R L,
BRI L )RR REL, REL TV,

Large saw-type tubular epithelial cells are found in the cast. The
cytoplasm surface structure is irregular and granular, and the marginal
structure exhibits an uneven saw shape. The nuclei are slightly larger
than red blood cells and are unevenly distributed.

Figure 3.52 FRIfES ERZHERE 40x S ZE

Renal tubular epithelial cell 40x S staining
FAECAS L CAR SN MBI T A — B o JRANE R
Thbo MEBIFITIZT A = BIEIRDLEEN A SN D, ARl
HROMZ 2HLTW5,
The cells attached to the cast is an amoeba pseudopod-type renal tubular
epithelial cell. Amoeba pseudopodial protrusions are present at the
cytoplasmic margin. It has two nuclei, which are the same size as red
blood cells.

-~

Figure 3.54 FRYEE LRZMHAE 40x SRE

Renal tubular epithelial cells 40x S staining
Betu b3 RAF CHIIRE ARRLICHDIE SN TV B D, HiEas
N, HIUZA SN S DS Figure 3.53 LM U7 2 — M MBJERIC
H5o
Stainability is good, and the cytoplasm is stained reddish purple.
However, no nucleus is observed. In the center, it is the same amoeba
pseudopod-type as shown in Figure 3.53.
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Figure 3.55 FRHIE _LRZMHRE 40x HERE

Renal tubular epithelial cell 40x No staining
FEMIIR 3 M IS A L B DRSS T d 2 o 8 i THll
Ji R R THIA 75 (ORBORE TR & 7= U, S B2 B 20 etk o 285k
WHEHND,.
The cell indicated by the arrow is a spinous process-type renal tubular
epithelial cell. It has a yellow tone. The cytoplasmic surface structure
exhibits a fine granular shape. Clear spinous protrusions are observed
around the cell.

A”®
®
/
@/'

Figure 3.57 FRIEE_ERZHARD 40x BAE

Renal tubular epithelial cells 40x No staining
ZeHIo 3 Mk - AR ORAE LR TH B, KD,
@SR PIE T A & A7z IR iR, @M% =T,
Three arrows identify tubular epithelial cells with a prism/pyramid
shape. The cells indicated by arrows (D and @ are the front view
observed from the inner wall surface of the renal tubule, and @) is the
side view.

Figure 3.59 FRIE LRZMHAE 40x H\BRE

Renal tubular epithelial cells 40x No staining
L - MG OKME LA TH 2, €UV E Y BFRITED
SN, REDH BHNEE R L T2,
These are tubular epithelial cells of the prism/pyramid type. They are
colored with bilirubin pigment and exhibit a three-dimensional cell
image.
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Figure 3.56 FRHIE_LRZHHAE 40x HERE

Renal tubular epithelial cells 40x No staining
FIAENICE A S 7z s ORI LEMIRO 5 B, KD HISE
WThDH, TNLOKMELEMITE) VE Y BRIEEL,
EEiHE R L TV,
Among the five renal tubular epithelial cells enclosed in a cast, the cell
identified by the arrow is a spinous process type. These renal tubular
epithelial cells are deep yellowish, colored by bilirubin pigment.

Figure 3.58 FRIfES ERZHERE 40x S ZE

Renal tubular epithelial cells 40x S staining
PRI AR - MG O R LB A S T2, M
A3 REEITREF IR 2R EEEZEL T b,
Prism/pyramid-type tubular cells are enclosed in a cast. The cytoplasm is
reddish purple, and the nucleus is blue. It shows good stainability.

Figure 3.60 FR¥EE LRZMHAE 40x S RE

Renal tubular epithelial cells 40x S staining
Figure 3.59 & [l —l, ME: - M-S ORME R YY) )V
U BFIEBIN TV L EET, MRE DG bR Ak & R
tf S>TWh,
The same example as Figure 3.59. Prism/pyramid-type tubular epithelial
cells are colored with bilirubin pigment; therefore, the appearance of the
cytoplasm with S staining is different from the general.
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PRAEE ERZHARR  40x S R

Renal tubular epithelial cells 40x S staining
FERIL D JRANE LRI T d 5o MR AR 133 I TI KT,
WAEMEE TR % ¥ T IRE R LTV b0 BIZHIMERR T
WHERE X BHEIRTH % 6

These are pear-shaped renal tubular epithelial cells. The surface structure
of the cytoplasm is almost homogeneous, and the marginal structure
shows partially obscure and wrinkle shape. The nucleus is the same size
as a leukocyte, and the intranuclear structure is aggregated.

Figure 3.61

e

~

Figure 3.63 FRIIE LRZMEE 40x LA

Renal tubular epithelial cells 40x No staining
FENCH A 2SS o BN EEAIIR Cd %o FEFURE IR
FOREE FR A & TR RN <, 39 RIRA & BAHIRLIR ©
Hbo WFHRIAWIETYTRERL TWD I EDE 0,
Cells surrounded by arrows are pear-shaped renal tubular epithelial cells.
The cytoplasm is thin and homogeneous to fine granular compared to
urothelial cells, which exhibit a pear-like shape. The marginal structure
is often ambiguous and wrinkled.

Figure 3.65 FRIE LRZHHAT 40x \BRE

Renal tubular epithelial cells 40% No staining
FIFEC A £ 72133 A S 7z il 1R85 8 o bk A8 B K il i © &
%o MESEIR 2 7R TR R RN & ORI <, R
FITEREZRL T 5,
The cells adhered or encapsulated in the cast are spindle-shaped renal
tubular epithelial cells. The cytoplasm is thinner and the surface
structure is almost homogeneous compared with urothelial cells, which
have a spindle shape.
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Figure 3.62 FRHIE_LRZHHE 40x SHE

Renal tubular epithelial cells 40x S staining
Figure 3.61 & [AlFkDPELA O JRANE LR MR ASPIRENIC I A S
TWwado ReBPRERIEFT, BMAHEGZIIEEIRZRL, HFRIZko
HEnTwb,e
Pear-shaped renal tubular epithelial cells similar to Figure 3.61 are
enclosed in a cast. The stainability is good. The intranuclear structure
shows agglomeration, and is stained in blue.

Figure 3.64 FRIfES ERZHERE 40x S ZE

Renal tubular epithelial cell 40x S staining
Figure 3.63 & [AAk D PERIY 0 JRANE BB ASFIAENIZH A Sh
TWwa, FOMERRGT, MRHIHESIT7REZEL, BEHER
C:%y)&é ﬂ'(b\Z:o
The pear-shaped renal tubule epithelial cells are similar to that showed
in Figure 3.63 and enclosed in a cast. The stainability is good. The
cytoplasm is thin and wrinkled, and the nucleus is stained blue.

Figure 3.66 FR¥E LRZMHAE 40x S RE
Renal tubular epithelial cells 40x S staining

Figure 3.65 & [l —#l, #sfA O BRANGE B AIIZ Gt h AT RIF T,
PN Z B EIREZ R L T b, LIELIFHEONE AL R,
C DREBI TR —IBITKBIR A A L T 5.

The same example as Figure 3.65. Spindle-type renal tubular epithelial
cells have good staining properties, and the intranuclear structures are
aggregated. Salt adhesion is often observed, and urate is partially
attached in this case.
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Figure 3.67 FRHIE _LRZHHAR 40x HERE

Renal tubular epithelial cells 40x No staining

AL D PRANAE RN T H %o MMM (312K T,
M C 7 Rl D 3R b, WREEE IR Td
%o BIZHMEKTH %,

These are spindle-shaped renal tubular epithelial cells. The surface
structure of the cytoplasm is almost homogeneous. The cytoplasm is thin
and exhibits wrinkles or folding, and the marginal structure is unclear.
The nucleus is the same size as a white blood cell.

Figure 3.69 FRIIE LRZHEE 40x LA

Renal tubular epithelial cells 40x No staining
I 2 MRS B MU I AREAE R 2 N BIASRAE L 72 IR AS B el
THbo MBVEIZIEFIZH <, RIIAEIE L — 2 H K TED
B bo WiEHEIAHEETH S,
The cells constituting the conglomerate are renal tubular epithelial cells
of a fibrous type and snake shape. The cytoplasm is very thin, and the
surface structure is lacy mesh in appearance and transparent. The
marginal structure is ambiguous.

Figure 3.71 FRIAE LRZHHAE 40x SRBE

Renal tubular epithelial cells 40x S staining
ST 2 RS B MU 1 R) 8 4 R 2L ASTRAE L 72 I A b Bl
Thbo L—AMERZRTHMIREEHE CREGICRDI S,
WM SR TH %o
The cells constituting the conglomerate are renal tubular epithelial cells
of a spindle shape and fibrous type. The cytoplasm showing a lacy mesh
in appearance is stained pale reddish purple. The marginal structure is
unclear.
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Figure 3.68 FRHIE_LRZHHE 40x SHE

Renal tubular epithelial cells 40x S staining
FIFEC A5 £ 7233 A S 7z, A R0 )80 o R A% 1
FARETH 2. MIE ORI RIFTH 275, BidgF->Tw
TWHObALND,
Cells adhered or encapsulated in a cast are pear- or spindle-shaped renal
tubular epithelial cells. Cytoplasmic stainability is good, but some nuclei
are not stained.

Figure 3.70 FRIES_ERZHERE 40x S ZE

Renal tubular epithelial cells 40x S staining
Y R HEAE Y HSRAE L 72 IR R MBS T A LN %o Al
TR IZREEIS, BEEMERTHOICRDI SN TS,
Renal tubular epithelial cells of a spindle shape and fibrous type can be
seen in a clump. The cytoplasm is stained reddish purple. The nucleus is
the same size as a leukocyte and is stained blue.

Figure 3.72 FR¥E LRZHHAE 40x SRE

Renal tubular epithelial cells 40x S staining
PRI 2 MUY PHEe X5 ISR IR 2 B3 2 it I3 AAE 2 o0 G4 1
A TH 2o Getalhi X BAFC, M I3RS, B RmER
KRTH@IZEDOH I TS,
Cells constituting the conglomerate that surrounds urate are fibrous-type
renal tubular epithelial cells. The stainability is good. The cytoplasm is
reddish purple. The nucleus is stained blue and is the same size as a red
blood cell.
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Figure 3.73 [RHIE_LRZHHRE 40x HERE

Renal tubular epithelial cells 40x No staining
B OMNLIE S R TIRAE LML TH 5. A=Y v 7 VEIRA
YR PP 2 SRl 4 2 ERE - K& SEoRTA, i M
HEREREAFEA—Td ) ZRENZ R T 0D 5.
Cells in this figure are all renal tubular epithelial cells. Various shapes
and sizes such as tadpole type, snake type, and near-circular shapes are
shown. However, the color tone and surface structures of the cytoplasm
are almost homogeneous. Some show vacuolar degeneration.

Figure 3.75 FR¥E LRZMHAE 40x B\BRE

Renal tubular epithelial cells 40x No staining
FIICA SN 2 HOMILIEF &~ ¥ v 7 VORI R
Thib, LY NE X aFIELIN, REGHEEL TS, ¥
FHMERK~15KTH 5,
The two cells in the center are renal tubular epithelial cells of the tadpole
type. These are colored with bilirubin pigment exhibiting a deep
yellowish tone. The size of nuclei are the same size as one or 1.5 times
white blood cells.

Figure 3.77 FR¥E LRZHHAT 40x \BRE

Renal tubular epithelial cells 40% No staining

SRS WIS &M PR - BB o BGE RGBT, i
ARICHLH LT %o IR Clll i B F i 3 13 39 20K & 721308
RARZRL, EBWEND L.

The cells constituting the conglomerate are circular- and near-circular-
type renal tubular epithelial cells and are arranged radially. Their color is
grayish white, and the cytoplasmic surface structure shows a
homogeneous or granular state and is transparent.
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Figure 3.74 FRHIE_LRZHHRE 40x SHE

Renal tubular epithelial cells 40x S staining
MR - BIFERL L & IS CRIO RS B AR A3 A
ENTWD, MIBRIZZENRIRTEVEY D 5. HITRMERA~H
MERK TN S BBAMEDR B LN D,
Snake-shaped renal tubule epithelial cells, along with circular and near-
circular-shaped cells are encapsulated in the cast. The cytoplasm is
vacuolar and transparent. The nuclei are the same size as small red blood
cells or leukocytes, and some small nucleoli are seen.

Figure 3.76 FRHIE LRZHEAE 40x SHE

Renal tubular epithelial cells 40x S staining
BB 2 BT 2 M ISMAERL R & <= D v 7 VL AEHIZ: B8
WAL L7 RIS M T D % o ITARIMERK ~HIERK T, ~
0T Y OERIEA LN,
The cells constituting the conglomerate are renal tubular epithelial cells
mixed with fibrous, tadpole, and snake types. The nuclei are the size of
red blood cells or leukocytes. No increase in chromatin is observed.

Figure 3.78 FR¥HE LRZMHAE 40x SRE

Renal tubular epithelial cells 40x S staining
I 25 2 M IE PR - HABR O RAE LA TH %o
HIEHMEKKR T 0= F > OWEIEA LN RV, MR ICI3ET
DYXRTAF VFRAA LN Do
Cells constituting the conglomerate are circular- and near-circular-type
renal tubular epithelial cells. The nucleus is the same size as a leukocyte,
and there is no increase in chromatin. Brown lipofuscin granules are
found in the cytoplasm.
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Figure 3.79 FRHIE_LRZHHRE 40x HERE

Renal tubular epithelial cells 40x No staining
I RS AR - BFIEE o AE LR, Hdd
ARITHCH LT B o IR E B Ol B Rk & 13 2RI 2R
L. EWNEND %,
Cells constituting the conglomerate are circular- and near-circular-
shaped renal tubular epithelial cells and are arranged radially. They are
grayish white, and the cytoplasmic surface structure is almost
homogeneous and transparent.

Figure 3.81 FR¥E LRZMHAE 40x H\BRE

Renal tubular epithelial cells 40x No staining
L2 HES 2 MIIE I - BRI 4 5 < P v 7 B0 R
ELEMETH L. MlREIZ/DERKRTHRLS, EVEYD S,
The cells constituting the conglomerate are circular-, near-circular-, and
tadpole-shaped tubular epithelial cells. The cytoplasm is small vacuolar,
pale, and transparent.

Figure 3.83 FRIfIE LRZHHEE 40> BRE

Renal tubular epithelial cells 40% No staining
IS AN - PR o NS LR T, ) >~
BRI M7 LT b0 JRANAEIETY) Y RIS L v/ 2 bas
MIEEIND,
Cells constituting the conglomerate are circular- or near-circular-shaped
renal tubular epithelial cells with phosphate attached. It is suggested that
phosphate was precipitated in the renal tubular cavity.
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Figure 3.80 FRHIE _LRZHHE 40x SHE

Renal tubular epithelial cells 40x S staining
AR 2 M FDE - B R o )RS 1R T, 1 o
PHERIAS A S B o WETIRBCH 2 7R3 WA A ML & o Sl 3
LB, BMEOBRBEAIZA LN,
The cells constituting the conglomerate are circular- and near-circular-
shaped renal tubular epithelial cells, and one fibrous type cell is
observed. It is necessary to distinguish it from adenocarcinoma cells,
which show a radial arrangement. However, there is no nucleolus growth
or atypia in this specimen.

Figure 3.82 FRYE LRZMHAE 40x SRE
Renal tubular epithelial cells 40x S staining

BRI LA A RIS A S M M I - BRI R4 ¥ < 7 v
7 RO R LB TH Do MILE Xk EREDH D, %
BARTE LIALIRZZAS, BIEARER 7 uxF > ORISR\,
The cells adhered to the granule component are circular-, near-circular-,
and tadpole-shaped renal tubular epithelial cells. The cytoplasm is pale
and transparent; the nucleus is unevenly distributed and swollen.
However, no nuclear morphological irregularity or increased chromatin
is observed.

Figure 3.84 FRIE LRZHHAT 40x SRE

Renal tubular epithelial cells 40x S staining
RIS B AR - FPPER o AN LRz, ) >
B 3745 LT b0 BRBIBALIRCRAARFE 2R 25, 7uxF

Y ORI AL N,

The cells constituting the conglomerate are circular- and near-circular-
shaped renal tubular epithelial cells with phosphate attached. The nuclei
are swollen and exhibit various sizes. However, no increase in chromatin
is observed.
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Figure 3.85 EH##i& 10x HE RE

Kidney histology 10x HE staining
PRANENE S HAERL PN T AL - 58RI o RIS L B 23 A
5Nb,

Fibrous-type, snake-shaped, and pear/spindle-shaped renal tubular

epithelial cells are found in the renal tubular cavity.

Figure 3.87 FRIE_ERZHARE 40x S ZE

Renal tubular epithelial cells 40x S staining
FIFEN DRI & M3 2 ML I FIIE - SRR o IR Rz il
Tdhbo MREIZHL, 2=RIAAH Lo BIEARIMLERK ~ FLER
RCRAEREZRL T2,
The cells that constitute the conglomerate inside the cast are circular- or
near-circular-shaped renal tubular epithelial cells. The cytoplasm is pale,
and there is marked vacuolation. The nuclei are the same size as red
blood cells or leukocytes and are unevenly distributed.

Figure 3.89 FRfIE LRZMAEE 40x HBRE

Renal tubular epithelial cell 40x No staining
SRR P2 o0 PRAMAE L BRI T an B o B (iR Cll i B FE A% 1
MRRZRL, B 1 EALNS,
This is a granular, columnar renal tubular epithelial cell. It is yellowish,
and the cytoplasmic surface structure shows a granular state. One
nucleus is seen.
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Figure 3.86 EXfB#MMfR 10x Cytokeratin & (BRI E)
Kidney histology 10x Cytokeratin staining (enzyme
antibody technique)

Figure 3.85 & [A]—fl, JRAMGEHEDORGHER LA E]L, FHF - HhEnl
HZEOHMMBYTA b 7 F Y BMEER L TWwb,

The same example as Figure 3.85. Fibrous-, snake-, and pear/spindle-
type cells in the renal tubular cavity are positive for cytokeratin.

EiffiR 20x HERE

Kidney histology 20x HE staining

Figure 3.87 & [AAERD ZEN3 L A3 L BROMNAE 1 B A5 iR 1 %
HERL L TV %0

Renal tubular epithelial cells, which are markedly vacuolated like those
in Figure 3.87, constitute the renal tubular cavity.

Figure 3.88

Figure 3.90 PRI LRZHEAE 40x SHE

Renal tubular epithelial cell 40x S staining
Figure 3.89 & [dlBk o> ik A o0 JRANGE EIZ AT %o Fetalk
FRAET, MRERREEI, BIEHIMEKRR Ty ax 7 V3%
CHHE LT RIC RO SN TW 2,
This is a granular columnar renal tubular epithelial cell similar to Figure
3.89. The stainability is good, and the cytoplasm is reddish purple. The
nucleus is the same size as a leukocyte. The chromatin is aggregated at
the edge of the nucleus and is stained blue.
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PRI ERZHHRR  40x HERE

Renal tubular epithelial cell 40x No staining

Zefa Z2 VAR B O AN LRI T % o AILRIICIE R D 22N
BHROLN, BALIROREWEEZHLTWD,

This is a vacuolar degenerating cylindrical renal tubule epithelial cell.
Large and small vacuoles are found in the cytoplasm. A swollen and
large nucleus is seen.

Figure 3.91

Figure 3.93 FRIE_ERZHARD 40x ERE

Renal tubular epithelial cell 40x No staining
Wt i OMNLIEANE T 7)) VR 2 RS LRl oJR
MIGE AN CTd %o MLAE PR IMLERAE Wi A <0 S8 B PR A ] 1l 2
FRIER ETAHALNG,
Dark brownish cells are saw-type renal tubular epithelial cells containing
a large amount of hemosiderin granules. These are seen in vascular red

blood cell fragmentation syndrome and paroxysmal nocturnal
hemoglobinuria.

~ff—
Figure 3.95% FRIIE_ERZHHAE (ABY) 40x SHE

Renal tubular epithelial cell (round type)

40x% S staining
et PRI AR S L IRk T, BlaaohznI ehg v,
The stainability is poor or a pale pink tone. The nucleus is not seen in
many cases.
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Figure 3.92 [RHIE_LRZHRE 40x SHE

Renal tubular epithelial cell 40x S staining
Figure 3.91 & [ilFk D 22 2L MR O JRANE LA CTH 50 G
BRI T, BIABLIREZRLERLTWAA, 703 F 20
WEIEA LNV,
This is a vacuolar degenerating cylindrical renal tubule epithelial cell
similar to Figure 3.91. The stainability is good. The nucleus is swollen
and protruded. However, no increase in chromatin is observed.

Figure 3.94 [RIE _ERZHAE 40x Berlin blue &

Renal tubular epithelial cells 40x Berlin blue staining
Figure 3.93 L [AFEONE DT Yk 2 K®ICEF L72RME E
BeMdIE, Berlin blue Bt THEERIZHDIN E N b,
Renal tubular epithelial cells containing a large amount of hemosiderin
granules as shown in Figure 3.93 are stained blue-indigo by Berlin blue
staining.

Figure 3.96 FRIE LRZHERT 40> fERE

Urothelial cells 40x No staining
SRS ZREIC S B FIAEIR O i3 T ~ PR RL O PRI LRI T % 0 Bt
THNLE RIS 7T LCBY), AREEIIIEThs, ZDkH
LARBLS LRI E 7 7 — 7 VR BRI £ 2 2 2% v,
The cast-shaped cells constituting the conglomerate are middle-to-deep layer
urothelial cells. They are yellowish, and the surface structure of the cytoplasm is
rough. The marginal structure is clear. Such conglomerates are often caused by
indwelling bladder catheters or bladder stones.
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Figure 3.97 FRES_LEZHHER 40x SRE
Urothelial cells 40x S staining

Figure 3.96 & [AERD T ~ZRIGRIA & 70 2 R I RIS CTH 5
Bt PR3 BAFC, MBI RR I, B il EhTnb,
This is a mass of urothelial cells composed of middle-to-deep layer cell
types similar to that shown in Figure 3.96. Stainability is good; the
cytoplasm is stained reddish purple, and the nucleus is stained blue.

Figure 3.99 FREE ERZHAER 40x SRE
Urothelial cells 40x S staining

IR AT 2 FERLIR RS IR O M P ~ g 2 o BR % 1 Bz Al
N Tdh 5o MITARMERK~ MR T N/C HiZhSsaxF v
DOHEREIZA LN,

The pear- or spindle-shaped cells constituting the conglomerate are the
middle-to-deep layer of urothelial cells. The nucleus is the size of red
blood cells or leukocytes. The N/C ratio is small, and no chromatin
increase is observed.

Figure 3.101 FRES LRZHAED 40x SRE

Urothelial cells 40x% S staining
Figure 3.100 & [ABEDZEEI A 5 70 B R Rz o ©H 5o e
BUEDPARODDObH Y, HELMLTHE I EARRIND,
BRBIEA NG (BERHIE S 7 — 7 VERIR)
This is a conglomerate of deep layer urothelial cells similar to that
shown in Figure 3.100. Some of the urothelial cells have poor
stainability, suggesting that they are fresh cells. Nuclear atypia is not
observed (urine collected from an indwelling bladder catheter).
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Figure 3.98 RIS LRZHlIER 40x HERE

Urothelial cells 40x No staining
ST 2 MRS B #ESEIR R IR O AN 13 R B 0 JR % LR Ml ©
Do HEFHTIHE AR, MBHARKAMEIFIFILTEY,
WAFREE IR CTH D REERSAEBD) o
Spindle- or cylinder-shaped cells constituting the conglomerate are
middle layer urothelial cells. It appears yellowish and thick. The surface
structure of the cytoplasm is rough, and the marginal structure is clear
(urolithiasis case).

Figure 3.100 FRES LRZHHAE 40x HBRE

Urothelial cells 40x No staining
BB 2 BN S 2 AR 2 0 oM X R B AL o R i L Bz Ml T
B 5o IR TR RN X ITIZERERLTBY, B
MPEEED T 5o T b,
The pear-shaped and multisided cells constituting the conglomerate are
deep layer urothelial cells. These are grayish white. The surface
structure of the cytoplasm is almost homogeneous, and the internuclear
distances are also consistent.

Figure 3.102 FRES LRZHHAT 40x HERE

Urothelial cells 40x No staining
FEH 2T 2/ oMLY — MREF 2= L TB Y, Ml
PSR R IR LM TH Do Lar L, IZEAEMEICHE S
7S E R L OENSHETH 5,
Small cells constituting the conglomerate exhibit a sheet-like
arrangement and are urothelial cells with distinct cell boundaries.
However, it is difficult to distinguish it from a deep layer type cells
when it discharged in an isolated and scattered manner.
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Figure 3.103 FRES LRZHHEE 40x SRE

Urothelial cells 40x S staining
Figure 3.102 £ HiML§ %75, —HELRDED LHITHELTED,
WIEEL LKW E N Do BOKE SHIETHi->THEY, ru<Fr
DFENIA BN,
This is similar to Figure 3.102; however, it is combined with partial
overlapping, and it is considered to be of the deep layer type. The
nuclear sizes are nearly the same. No increase in chromatin is observed.

Figure 3.105 [JRIS LRZHHAR 40x SHE
Urothelial cells 40x S staining

Figure 3.104 & [dlkk, HIEHEE S 21 > — MRELHI 2R LT
By, REHORE ERMIEAE Z 5N D HITKE SA3TTHI-
TBY, zuxFroMEdAbNE WV,

As shown in Figure 3.104, the cells constituting the conglomerate are in
a sheet-like arrangement, and they are considered to be surface layer
urothelial cells. The nuclei are nearly uniform in size, and there is no
increase in chromatin.

Figure 3.107 FRES LRZHHED 40x SRE
Urothelial cells 40x S staining

Figure 3.106 & [k, LIRS 2 ML ERRE A 5 K@ 21D -
TOIHLMEIN 2R3 R ML T 5 o BIFARILERR ~ Lk
KRTrzuxFrOlERLALNTR W,

As shown in Figure 3.106, the cells constituting the conglomerate are
urothelial cells exhibiting a transforming tendency from the deep layer
to the surface layer cells. The nucleus size is same as a red blood cell or
a leukocyte. There is no increase in chromatin.

104

Figure 3.104 FRES LRZHHAT 40x HERE

Urothelial cells 40x No staining
I M T DML — MRS ZR L THB Y, REMOIRE
LR E 2 S H TR RIS IEY 79 7 LT
BY, WiEEAIRTHRTH %,
The cells constituting the conglomerate are in a sheet-like arrangement,
and they are considered surface layer-type urothelial cells. The cells are
yellowish. The cytoplasm surface structure is rough, and the marginal
structure is angular and clear.

Figure 3.106 FRES LRZHHAE 40x HBRE
Urothelial cells 40x No staining

RIS B M TR A S I 210 20 o T O AL &2 /R T
IRt LI To %0 NS RBAMRIZHIZ O ORE 213131T
fiioTwa  (BIERIES 7 — 7 VRR) o

Cells constituting the conglomerate are urothelial cells showing a
tendency of transformation from the deep layer to the surface layer cells.
Small nucleoli are conspicuous, but the size of the nucleus is nearly
uniform (urine collected from an indwelling bladder catheter).

Figure 3.108 FRES LRZHHAT 40x HERE

Urothelial cells 40x No staining
FLIIREE I 2 HEWE 3 2 Ml 3 b ~ PRI R D IR i LR i T % o
IR 2 I TN R oA A AR < IR R T B 2 T
[EYESESAERIN SN
The cells constituting the papillate agglomeration are middle-to-deep
layer urothelial cells. Binding between the cells is strong in fresh cells.
They appear gray tone, and the cytoplasmic surface structure is almost
homogeneous.

FE=EF RIUEF bR Part 3 Atlas of Urinary Sediment



Figure 3.109 FREZ ERZHHEE 40x S RE
Urothelial cells 40x S staining

Figure 3.108 & Ak, FLUTIRMEIE A HERL S 2 Mol ~ G Rl DR
i LRI T 5o BT MK THMEEEE S > ThH, 70
T Y OWRED AL N,

As shown in Figure 3.108, the cells constituting the papillate
agglomeration are middle-to-deep layer-type urothelial cells. The nuclei
are the same size as white blood cells. The distance between the nuclei is
uniform, and there is no increase in chromatin.

Figure 3.111 FRES LRZHBE 40x SHE
Urothelial cells 40x S staining

S MRS 2 M IE R~ R R ORI LRI CH 5o IR
EORKNMFAEZRLTWEHR 7 0<TF Y OBEIEALNEZ WV,

The cells constituting the conglomerate are surface-to-deep layer
urothelial cells. The nuclei show mild anisokaryosis but do not exhibit
an increase in chromatin.

Figure 3.113 RIS LRZHERE 40x SHE

Urothelial cell 40x S staining
Figure 3.112 & AR O KA CTEALZ /R T R @B O IR FzAla T
B Do Bldid LR Z2Rm 355, MBS 28 1 fHoH
O,
This is a surface layer urothelial cell showing a large, multinucleated
status similar to that shown in Figure 3.112. The nuclei are heavily
stained and show difference in size, but the N/C ratio is low.

EFIRE Vol.66 No.J-STAGE-1 FRiLASRSE 2017

Figure 3.110 RIS ERZHHRE 40> HERE
Urothelial cells 40x No staining

FLBRIEIL 2 W51 5 2 AR 3 i ~ R B 0 JR % BRI T d % o
A CHI L R X 7 LTh Y, Milasiftizmgc
b HIFHMEKAKTAE S BITIFHI-> TV 5,

The cells constituting the papillate agglomeration are middle-deep layer
urothelial cells. These are yellowish. The surface structure of the
cytoplasm is rough, and the cell boundary is clear. The size of nuclei are
same as white blood cells size and are nearly uniform.

Figure 3.112 RIS LRZHERE 40x fERE

Urothelial cell 40x No staining
KETEMAL 2 R T R ORI ERMILTH %o WEHHTIE <,
MINLRL I IE 22 HRR IS A 2 5 AV L HA DN, DS IE S D H
LEHR TRk T2,
This is a large-sized surface layer urothelial cell showing
multinucleation. These are yellowish and thick. The cytoplasm has many
depressions appearing as vacuoles, and the marginal structure is
multisided, forms multiple ridges, and is angular.

Figure 3.114 RIS LRZHHRE 40x fERE

Urothelial call 40x No staining
KREVCTERALZ R T REE ORI LML CTH 5o VEERT
M D e B X IR T ik o T b
This is a large-sized surface layer urothelial cell exhibiting
multinucleation. It is deep yellowish, and the cytoplasmic marginal
structure is clear and angular.
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Figure 3.115 FRES ERZHERE 40x SHE

Urothelial cell 40x S staining
FRBOIREE LML TH L. 3MOMIIKE L, Hu>B/ ME%
3~4 AL TVE2S, 7 uxF roiiEs X OB/MEORIKIEA
N7,
This is a surface layer urothelial cell. Three nuclei are large and have 3
or 4 conspicuous nucleoli. No increase in chromatin or nucleolus is
observed.

Figure 3.117 FREE ERZHAER 40x SRE
Urothelial cells 40x S staining

Figure 3.116 & [f]—Bll FIAEIRLHSEIR 2 7R 3 g B D R it _F Bz Al
Bk, €V Ve ERITHE SNEETRRE R o 74 ME
E‘Z ERELTWS o

The same example as Figure 3.116. Middle layer urothelial cells that
show a cylindrical or spindle shape exhibit different staining behavior
due to the influence of the bilirubin pigment.

Figure 3.119 F# LRZHHE 40x SHE

Columnar epithelial cells 40x S staining
Figure 3.118 & [dJk, H5E% HERK 3 2 M IZARIRECY) % 7~ 3 P A: B
AL TH %o BITRMERTRE SHHi-THBY, ru<Fr
DRI HA LN,
As shown in Figure 3.118, the cells constituting the conglomerate are
columnar epithelial cells showing a palisaded arrangement. The size of
nuclei are the same as a red blood cell and uniform. The increase in
chromatin is not observed.
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Figure 3.116 RIS ERZHHRE 40x HERE

Urothelial cells 40x No staining
FIARIR R #hEIR 2 R SR i B RO R % LI CH %o
EUIVE Y EFISRAE SNRIEEHTH 5o HAE RSN & X
THINBRICIEAD D ) MO K E SHRHTH %,
Cylindrical- and spindle-shaped cells are primarily middle layer
urothelial cells. These are stained with bilirubin pigment and are dark
yellow. Compared with columnar epithelial cells, the cytoplasm is thick
and the cell size is irregular.

Figure 3.118 M4 LRZHHRE 40x fERE

Columnar epithelial cells 40x No staining
RIS B A MRS 2 R 97 HIAE B T 5o — i
ARPIHZ AR oML, MR KEREEIL L — 2 HIR TR0
PRIMERR TR E S RALE AT ITHI> T b,
The cells constituting the conglomerate are columnar epithelial cells
showing a palisaded arrangement. It is a cylindrical cell with one flat
end. The surface structure of the cytoplasm appears like a lacy mesh.
The nucleus is the size of a red blood cell, and the size and position are
almost consistent.

Figure 3.120 4 ERZHlfE 40x \ERE

Columnar epithelial cell 40x No staining
SR A RS PR R TH 20 MO —IHITRESABND,
MR A i TEVED D D, 3N S GRIMERKTH S (7
7 —7 VIRABI)
This is a columnar epithelial cell exhibiting a strip shape. A pilus is seen
at one end on the left side. The cytoplasm is transparent with a grayish
white tone, and the nucleus is small and is the size of red blood cells (a
catheter insertion case).
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Figure 3.121 FI#E ERZHAEE 40x S RE

Columnar epithelial cells 40x S staining

Figure 3.120 & [f]—Bl, MINLEIO—EBIHHRESI2SH H b, ¥
FARMIERKTRE SR> THEY, 7uxFroMEidAdbnns
v (T =T VA

The same example as Figure 3.120. A palisaded arrangement is found in
a part of the cell agglomerate. The size of the nucleus is the same as red
blood cells and is uniform. There is no increase in chromatin (a catheter
insertion case).

Figure 3.123 FI#¥ LRZHAEE 40x SHE
Columnar epithelial cells 40x S staining

Figure 3.122 & [il—Hl, A RER T 2 M08 — MIRECHI %2 LT
BY, BEOMNE EEANELE 2 5D (B~ v — V5 ).
The same example as Figure 3.122. The cells constituting the
conglomerate are in a sheet-like arrangement; therefore, these are
considered single-layer columnar epithelial cells (after a prostate
massage case).

Figure 3.125 FI#% LRZHAED 40x SRE

Columnar epithelial cells 40x S staining
Figure 3.124 & [i]—#l, LI EZ T 2 M8 T = NIEMITE T H
%o BUIMRMEK~HMERK 2R TS, 7 0<F ¥ OBEIEHD
h& ‘/\o
The same example as Figure 3.124. The cells constituting the
conglomerate are endometrial cells. The nuclei show the same size as a
red blood cell or leukocyte, but there is no increase in chromatin.
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Figure 3.122 M4 ERZHlfE 40x ERE

Columnar epithelial cells 40x No staining
NS DMNLIET R THAEEEAETH 50 MILH O GHRIZIKE
I CEWIEDD ), FKInHEE XTI EIRE 2 5 A LM
facdhz i<y 4—I%b),
All of these cells are columnar epithelial cells. The color of the
cytoplasm is grayish white and transparent. The surface structure of the
cytoplasm is almost homogeneous (after a prostate massage case).

Figure 3.124 F4F LRZHlAR 40x HERE

Columnar epithelial cells 40x No staining
RIS DAL AR ICRA L FENRIIRCH 50 1
BTSSR 0 FIAL b Bl & VM & 1 AS B 2 7200,
e REMI L LT d %,
The cells constituting the conglomerate are endometrial cells
contaminated during menstruation. Columnar epithelial cells derived
from the endometrium and stromal cells are difficult to distinguish;
therefore, they are reported as columnar epithelial cells.

Figure 3.126 ¥ ERZHllT 40x \ERE

Columnar epithelial cells 40x No staining
ST 2 MRS B MU I 0015 B Bz H1 SR O FIAE B Rz il Tdb B0 E5H
FER DML SHEIRACH) 27 U, K o i Ol B 2 A s 1 335 IR
Thbo REELTM (S ERAMm) 5l
Cells constituting the conglomerate are columnar epithelial cells derived
from the ileal epithelium. High cast cells show a palisaded arrangement
and are gray in color. The surface structures of the cytoplasm are
homogeneous. After urinary diversion surgery (ileal conduit diversion)
case.
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Figure 3.127 F4E LRZHHAR 40x S &

Columnar epithelial cells 40x S staining
Figure 3.126 & [ —fl HFIRACH] DI 2 AR5 2 FIAE LRz Ml i
AN R CH 5o BITMRIMIRK TR E S RALHE D 13T - T
Do JRIFZHA (Il s iemtn) #%0l.
The same example as Figure 3.126. Columnar epithelial cells
constituting conglomerates of palisaded arrangement have good
stainability. The nuclei are the size of red blood cells, and the size and
position are nearly homogeneous. After urinary diversion surgery (ileal
conduit diversion) case.

Figure 3.129 FI#¥ LRZHHEE 40x SRE

Columnar epithelial cells 40x No staining
Figure 3.128 & [i]—fl, MEGefa Gl HARIZA 2 723850 05 H s ged
HEINTYRHMELDH Y, RS ARREN L, Bid 2 DK
Bk DR s izt Ez 5 b,
The same example as Figure 3.128. The parts that appeared in a mesh
form with no staining are stained in blue with S staining. It is suggested
that there are mucous components. The nucleus may have been excluded
by these components.

Figure 3.131 RELRZMEZ 40x SRE

Squamous epithelial cells 40x S staining
H S 2 A 2 I PR R D R LRI T B o il
DRGEANZINE L, BEMBE ORI ARTH S,
The cells constituting the conglomerate in the center are deep layer
squamous epithelial cells. They are thicker than the surface layer type
observed on the left side, and the stainability of the nucleus and
cytoplasm is poor.
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Figure 3.128 ¥ ERZHlfd 40x ERE

Columnar epithelial cells 40x No staining
PRGEHRAE 2 O N AL RGBT 5o KAt CHIIE %R
R IR E XK IR TH 20 #8H R OMNL AR
ELTW5,
These are columnar epithelial cells thought to be derived from the
urethra. They are grayish white, and the cytoplasmic surface structures
are homogeneous or have a pale-colored mesh. In mesh cells, the nuclei
are unevenly distributed.

Figure 3.130 R LM 40x \ERE

Squamous epithelial cells 40x  No staining
RIS AN IR R O i - LRI T %o IRt CIE
<, KRG IIIEIRTHERYH %,
The cells constituting the conglomerate are deep layer squamous
epithelial cells. They are thick and gray in color, and the surface
structure is homogeneous and shiny.

Figure 3.132 R LEZMlI 40x \ERE

Squamous epithelial cells 40x No staining
IR T B AL D i~ LML TH 2o ML E FKi
I R Colis i (X MR T CH % .

The cells constituting the conglomerate are somatic epithelial cells of the
middle layer type. The cytoplasm surface structures are homogeneous,

and the marginal structures are curved and clear.
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Figure 3.133 RFELRZHEZ 40x SRE
Squamous epithelial cells 40x S staining

3 A DML > & 7 B HEI I HH R AL - B S AR I AR T —
ICy AL, BETOMETH 2. B0 KRR E A%
CHHERTYIREREL T2,

The conglomerate composed of three cells is middle layer type.
Cytoplasmic surface structures are homogeneous and partially wrinkled.
The nuclei are central. The surrounding surface layer cells have a thin
cytoplasm and are homogeneous and wrinkled.

Figure 3.135 RFE_LEZMlEZ 40x SHE

Squamous epithelial cells 40x S staining
Figure 3.134 & ABDOFW 2RO T ML TDH 5o P %
DAL E DENDDLIEETH BD5, BihSruxFroiisE
bALNZE,
This is a strangely shaped squamous cell similar to that shown in Figure
3.134. It is necessary to distinguish it from squamous cell carcinoma
cells. This has a small nucleus and showed no increase in chromatin.

Figure 3.137 RELEZMEZ 40x SHE

Squamous epithelial cells 40x S staining
IS AN O LRI TH %o MTBBER 2
AW 70, —RRBSEIRICAZ S (HLRSADOIA O
R o
The cells constituting the conglomerate are squamous epithelial cells of
the middle layer type. Because the cell boundary is unclear, the
conglomerate is apparently a large multinucleated cell (estrogen
treatment for prostate cancer case).
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Figure 3.134 T LRZHIE 40x EBEE

Squamous epithelial cells 40x No staining
MR WHW 2 TIRZ R LT %o M- w75 13
TTRT IS NIDY BA SN Do WRHNIZHES FVE I
LBEAGLEEZ OND,
It is a squamous epithelial cell exhibiting an elongated peculiar shape.
The cytoplasm surface structure is wrinkled and partially folded. These
are considered to be changes due to hormones accompanying the sexual
cycle.

Figure 3.136 R LRZMIE 40x \ERE

Squamous epithelial cells 40x No staining
KE - ZRACZ R LRI TH % o MR IZIR A i CIE
<, REHEIIIEHRTHEREH LTV 5,
This is a squamous epithelial cell that is large and multinucleated. The
cytoplasm is thick and grayish white, and the surface structure is
homogeneous and glossy.

RELRARE 40 HERE

Squamous epithelial cells 40x No staining

e E ORI RIE L7 T EEE MR Cd % o b o THIZ 21
ARz 7 be7 ) YRS RSN 5. 4T OMIE b R Tl
N BUA M (3 RURE R L, AEREZEAL TV b,

The upper left cell is a large squamous epithelial cell. The nucleus is centered, and
irregular keratohyalin granules are found on the cytoplasmic surface. The lower
right cell is also a squamous epithelial cell. The cytoplasmic surface structure
exhibits homogeneity, and it has multiple small vacuoles.

Figure 3.138
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RELRMEE 40x SHE

Squamous epithelial cells 40x S staining

Figure 3.138 & [f—Bl, Z & ORI e F_FR I G ta ks
AN BLCCHII IR & S 7 RN ERIREZ R LT b,

The same example as in Figure 3.138. These squamous epithelial cells of
the middle layer type show poor stainability. The cytoplasm surface
structure appears wrinkled, and small vacuoles are observed.

Figure 3.139

Figure 3.141 RELRMHE 40x SHEE

Squamous epithelial cells 40x S staining
Figure 3.140 & [il—l, LA MR 9 2 MBI PR O R BRI
WCTH 5o g LML E OEPHWIE 227035, JebPhERR
Tl BRI A 5 2 ORI A S 04 LTV 5o
The same example as Figure 3.140. The cells constituting the
conglomerate are the middle layer squamous epithelial cells. It is
necessary to distinguish these from urothelial cells. The middle layer
squamous epithelial cells have poor stainability, and the granule
components are scattered on the cytoplasmic surface.

Figure 3.143 RFE_LEZMEZ 40x SFE

Squamous epithelial cells 40x S staining
Figure 3.142 & [i]—Bl, Jefalhid® L RRT, MR RS X
WRIR, NZERIRTD 5,
The same example as Figure 3.142. The stainability is markedly poor.
The cytoplasm surface structures are homogeneous, and the cells have
small vacuoles.
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Figure 3.140 R LRZHIE 40x BEE

Squamous epithelial cells 40x No staining
IS DAL A O P LM Td 2o ML K
WSAEH 2 R 3 DS BRAE RIS A H L %o
The cells constituting the conglomerate are middle layer type squamous
epithelial cells. Fine granular components are scattered on the
cytoplasmic surface.

Figure 3.142 WYL 40x HERE
Squamous epithelial cells 40x No staining

B AR S 2L, PR O LEME TS5, M
IR TR, RIEHEEIIERZRL, AREREF LTV,
The cells constituting the conglomerate are squamous epithelial cells of
the middle layer type. The cytoplasm is thick with a grayish white color,
and the surface structure appears homogeneous. The cells have small
vacuoles.

Figure 3.144* BRMRZEERAIR 40x H\BRE
Oval fat bodies 40x No staining

FIREN D IRIIRUR % 459 2 M 290 PSR IR T % o IRFIENR
IR H DR AR WG 22l 2> W IGEIR Z IR T DA
REMBHEDREZ 5N 5,

Cells with lipid granules within the cast are oval fat bodies. Some oval
fat bodies exhibit fine protrusions whose marginal structures are unclear
and may be derived from macrophage cells.
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Figure 3.145 BRMIAZBERRIE 40x S @

Oval fat body 40x S staining
FIREN DRI % & 3 2 M IR IR R T 5 o I3/ E
CH@IZ, MUREITBRIR CHREE BRI S, RN BB
fa (SRR HskA™% 2 5 b, BRIFRERZGE S kv,
The cell with lipid granules in the cast is an oval fat body. The nuclei are
small and blue. The cytoplasm is granular and is stained reddish purple.
It is thought to be derived from renal tubular epithelial cells (saw type).
Lipid granules are not stained.

Figure 3.147 BAFIMZBERAIA 40x SHE
Oval fat bodies 40x S staining

Figure 3.146 & [AlBk, ML Z KT 2 I FDENRIG R IERANE Rz
(M - HITER) Hk2E 2 b b BIdRAELHILEKKT, -
X F ORISRV,

As shown in Figure 3.146, the oval fat bodies constituting the
conglomerate may be derived from renal tubular epithelium cells
(circular- and near-circular shaped). The nuclei are unevenly distributed
and are the size of a leukocyte; there is no increase in chromatin.

Figure 3.149 DRIFIRZEERAIA 40x SRE

Oval fat bodies 40x S staining
MEEN DIRITER 2 49 % 3 M OMIB IR TS 5. Tk
IR 23 FE g L, A R I 0 R ki 7 & DB T & 7
Wiz, MifdskoY e EHEETH %,
Three cells with fatty granules in the cast are oval fatty bodies. Because
the fatty granules are filled, it is impossible to observe the cytoplasm
surface and margin structure, making it difficult to determine where the
cells are derived from.
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SRFMRZBERRIE  40x ERE

Oval fat bodies 40x No staining

IR T AN ZIIEIEIRTH 50 ERVEDIRVHEE %
AL, BN BRI (R - BRER) k0 E 2 5h b,
Cells constituting the conglomerate are oval fat bodies. It exhibits
epithelial strong binding and may be derived from renal tubular
epithelial cells (circular- and near-circular shaped).

Figure 3.146*

Figure 3.148 DRFIRZHERAIR 40x HERE

Oval fat body 40x No staining
AN E WAL 23 7S LT 2 M 3SR PRI R T 2 o Ml
BL MR S AR 2l > W ISERIR 2 R L, KM k23 2
b5,
The cells filled with small lipid granules are oval fat bodies. The
cytoplasmic marginal structure exhibits unclear fine protrusions. This
oval fat body appears to have been derived from macrophage cells.

Figure 3.150 BUFIMZBERAIA 40x SRE

Oval fat bodies 40%x S staining
I T 2 MIBIZIPHRIENIACTH 50 ERIEDORIGZRL,
A Ll (FDE - HEBR) HkSE 2 oMb BITKE
WA T VIR A LR,
Cells constituting the conglomerate are oval fat bodies. These cells
exhibit epithelial binding and might be derived from renal tubular
epithelial cells (circular or near-circular shape). Although the nuclei are
large, no chromatin increase is observed.
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Figure 3.151 BUMIAZBERAIA 40x  Sudan 11 &

Oval fat bodies 40x Sudan III staining
IRFITERRRI AR, BRI S DFEMIIL T3 % Sudan 1T Rtk o o>
AREEIZHD SN TV Do NEED O G @RER MR ORETZ
BUR Y3

Oval fat bodies are reddish orange due to positive Sudan III staining.
Sudan III staining is a method of demonstrating a fat component. The
staining appearance of the fat component varies depending on the type
of fat.

Figure 3.153 BAFIAZBERAIA 40x SRE
Oval fat bodies 40x S staining

FAEN O 3 Ml OMNBIZIFHIEIIRTH 50 1 b DMK
REEASTRIE IR T, Uikl (AR 2 i ik /R LTHB Y, K
Ak & HEE D,

Three cells in the cast are oval fat bodies. These cells have a surface
structure of a cotton candy shape, and the margin structure is an unclear
saw shape. They have been determined to be derived from macrophages.

Figure 3.155 fHFIERIIAGMERE 40x SEE

Intracytoplasmic inclusion-bearing cell 40x
2 O 245 ML ENE AL 5% o KAADE ALK
ML E oY@ REIE L FRE T, RARROICEDB I T2,
Intracytoplasmic inclusion-bearing cells with two nuclei are shown.
Large and small inclusion bodies exhibit a similar staining attitude as the
cytoplasm and are stained deep reddish purple.

112

S staining

Figure 3.152 BRFAZEERAIE 40x SRE

Oval fat bodies 40x S staining
P PN D L VM 7 R O 5 A7 He A3 e IR TR IR AR T b % 6
I 20 2 AT S (0 21K C i o R IR 2 BRI 2 R L
BHICKEMIBHE L HETRETDH 5,
The cells in the cast are oval fat bodies with a low fat granule content.
The cytoplasm surface structure has a cotton candy shape, and the
margin structure is unclear and saw-shaped. They are easily shown to be
derived from macrophages.

Figure 3.154 HERSEAFAAHMIE 40x H#HRE
Intracytoplasmic inclusion-bearing cell
40%  No staining
MILE W IZEME 2 R RAADOE ARSI A LN L, Zh b
AEIZEIRT, MR & AR TR AR, Wik el
KETH %o
Near-circular-shaped large and small inclusion bodies are found in the
cytoplasm. These inclusion bodies are homogeneous and appear dark, a
similar color to the cytoplasm. The margins are curved and clear.

Figure 3.156 HHRRESAEAGHEZ 40x SFE
Intracytoplasmic inclusion-bearing cell 40x
MR IE T - B 2R RAADOE AP LND. HA
RIEHILE DY RERE & FR AT, RAREOGICHEROHEN TV,
Large and small inclusion bodies of a circular/near-circular shape are
found in the cytoplasm. The inclusion bodies have a similar staining
appearance as the cytoplasm and are stained deep reddish purple.
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Figure 3.157 fHRRERFAMMHIE 40x SEE

Intracytoplasmic inclusion-bearing cell 40x S staining
MR E AR I G N SN2 RN DHAED A SN D,
MMIE R CTE DR ER LTV DE I & &nb, Rk LA N
KBEROND
In the cytoplasm, large and small inclusion bodies stained deep reddish
purple are found. Because the cells are large and multisided in shape,
they may be derived from renal urothelial cells.

Figure 3.159 #EfZEAFAGHIE 40x SRE

Intracytoplasmic inclusion-bearing cell 40x S staining
Figure 3.158 & [Al—fl, LMK, Mk L 2R LFmic, #
AMEZHTEE DYt REEE & FRE T, RRERICRDINSh Ty
ZQ) o
The same example as Figure 3.158. The nuclei exhibit a concentrated or
crushed state and are blue. The inclusion bodies are stained deep reddish
purple with the same staining appearance as the cytoplasm.

Figure 3.161 A AMGHIE 40x B|RE

Intranuclear inclusion-bearing cell 40x No staining
ZHMR OB I ZH AR ST WS FHAKITHMIL
HEMARETRS AR, HAKOFMIHELI RSN S,
An inclusion body is formed in the center of the nuclei of the
multinucleated cell. Inclusion bodies appear darker in a color similar to
the cytoplasm, and a halo is observed around the inclusion bodies.
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Figure 3.158 fHAIBAITAMAMIZ 40x ERE

Intracytoplasmic inclusion-bearing cell 40x No staining
AN O N ARMIIZ I, Bt o BB A 12 X 5 R iR
AN O B RICHE S 7z b o Tl LR H R A% 2 5
Moo NS AMEH I~BAOND, HILER & OFHNIHER
PLHETH %o
Small intracytoplasmic inclusion-bearing cells appear to be derived from
ileal epithelial cells, which were excreted in the urine following urinary
tract surgery through the ileal duct after a total bladder resection. One to
several small inclusion bodies are shown. Caution is required in
differentiating these cells from white blood cells.

Figure 3.160 #ZMEAKMAR 40x SHEE

Intranuclear inclusion-bearing cell 40x S staining
3 DN E AEHILAH B Do L 2D T )7 OMINLIIAZNIC
W 2 B AR DR S v, Ao O 3G N AR A3 ATl 72
SNT AT RIRTH %,
Three intranuclear inclusion-bearing cells are shown. The cells at the
center and below have clear inclusion bodies in the nucleus. The cells on
the left side are filled with inclusion bodies throughout the entire nucleus
and are ground glass-like.

Figure 3.162 RZAIAGHME 40x SHEE

Intranuclear inclusion-bearing cell 40x S staining
Figure 3.161 & [i]—Bl, ZZMILOEO I IEE AMRATER S
T, HAMRGHINLE L FARET, RKRAICROmSh, &
AEOREFIIZHEL A SN D,
The same example as Figure 3.161. Inclusion bodies are formed in the
center of the nuclei in the multinucleated cell. The inclusion bodies are
similarly colored with the cytoplasm and are deep reddish purple. A halo
is found around the inclusion bodies.
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Figure 3.163 RAFAAHHIE 40 ERE

Intranuclear inclusion-bearing cell 40x No staining
IS AN IBENEAGHILTH 5. TN ThOMITE
AMETH7z8N, DA77 AREET 5, o koS M
BlR LD ERGEE R L T b,
The cells constituting the conglomerate are intranuclear inclusion-
bearing cells. Each nucleus is filled with inclusion bodies and is ground
glass-like. The nuclei of the multinucleated cell at the center exhibit
molding.

Figure 3.165 A AMGHIEE 40x SHEE

Intranuclear inclusion-bearing cell 40x S staining
Figure 3.164 & [il—Bl, AL L2ZMICIZE AKRPER S, 7
0 F BRI BN EE L T 2,
The same example as Figure 3.164. Inclusion bodies are formed in the
multinucleated nuclei, and the chromatin irregularly aggregates on the
nucleus membrane.

Figure 3.167 & MRUZ—I DA L ARRGERES g

40x SHE
Suspected human polyomavirus infected cells
40x S staining

e 2 O EH T HMIE, BPREEDT Y F T ARTH %,
Central cells with two nuclei have an intranuclear structure with a
ground glass-like appearance.
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Figure 3.164 A AGHHIE 40x ERE

Intranuclear inclusion-bearing cell 40x No staining
ZHAL L7 3EPHE 2R L, NI IRES 7 35 AR A9
WEN, HAKORIIZEIHESALNL. 7 0xF Y I3H#HIC
BELTHR Do
The multinucleated nuclei exhibit a compressed image (molding),
unstructured inclusion bodies are formed in the nuclei, and halos are
observed around the inclusion body. The chromatin appears to
agglutinate at the edge of the nucleus.

Figure 3.166 k& MRUZ—T DA )L RARRZEES HHka

40x ERE

Suspected human polyomavirus-infected cell

40x No staining
N/C LR Z R T MR, ALK T, BN S Y 75
ARTH %o
Cells showing a large N/C ratio have a swollen and round nucleus. The
nuclear structure exhibits a ground glass-like appearance.

Figure 3.168 & NRUZ—I DA L ARRRZERES Hlla

40x EBRE

Suspected human polyomavirus-infected cell

40x No staining
WIS DB DOWRZ R TH, MNREEIRS ) 7T AIRERLTWa,
The cell exhibits clear nuclear growth, but the intranuclear structure
exhibits a ground glass-like appearance.
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Figure 3.169 & MRUZ—< DA )L AREZRES HHia

40x SRE

Suspected human polyomavirus-infected cell

40x% S staining
Figure 3.168 & [il—%l, Figure 3.168 & [AlAk DML A AL NI A 5
RS Rk E T 5 2 EATE D,
The same case as Figure 3.168. A cell similar to that shown in Figure
3.168 is found in the cast. The cell has been determined to be derived
from a renal tubular epithelial cell.

Figure 3.171 BHIRERHE 10x  SV40 RERE

Kidney biopsy histology 10x SV40-Immunostaining
Figure 3.170 & [Al—fl, JRAEIEN OIRME LML, e R
F=RTANZADI =7 —Tdh b SVA0 LGB THIEZRL T
‘/ 3 ZQ) o
The same example as Figure 3.170. Renal tubular epithelial cells in the
renal tubular cavities are positive for SV40 immunostaining, a marker of
the human polyomavirus.

Figure3.173 J«0OY 4« b (E M\EO—Y DAV ABRRERED
fHEZ) 40x SHE
Koilocytes (suspected human papillomavirus-infected
cells) 40x S staining
Figure 3.172 & [6l—lo SEILZ M 2 ML IS PR AN < 22 L,
WL Az, —HOBIBIERP AN T 0¥ A FThb,
The same example as Figure 3.172. The cells constituting the conglomerate are
widely hollowed out around the nucleus. The marginal area appears thickened, and
nucleus enlargement is observed in some nuclei.
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Figure 3.170 & MRUZ—I I )V ARRZEESHER 40x

SV40 RERE (BERANE)

Suspected human polyomavirus-infected cell

40x  SV40-Immunostaining (enzyme antibody technique)
Figure 3.168, 3.169 & AR M, faEffaCTRiose PR 4 —
RIANADT = —Thb SVA IZHETH LI L ZIRL TS,
These are cells similar to the specimens in Figure 3.168 and 3.169. The
immunostained nuclei indicate that they are positive for the human
polyomavirus marker SV40.

Figure 3.172 4404 b~ (BE M\EO—Y I AL ARERRETES
) 40x ERE
Koilocytes (suspected human papillomavirus-infected
cells) 40x No stammg
%ﬁﬁ’&%ﬁk?"éﬁ‘lﬂﬂ’miﬁﬂlﬂﬁ I ZEifb Lza 4 ad {4 M Tdh
, *iBU)V HIERD A LN S, MR R S FF- LB #ii
rh REEZOLND,
Cells constituting the conglomerate are koilocytes that exhibit a widely
hollowed-out region around their nuclei. Nuclear enlargement is also
observed in some nuclei. The cellular characteristics indicate that the
koilocytes are derived from squamous epithelial cells.
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I  ERE— ER MR, IF LR MRt —
Atypical Cells: Epithelial Malignhant Cells, Non-Epithelial Malignant Cells
(FERD

fEFSERNE [JRILEMRAE D 2010) X DHIHL72b DT, Z0ONHED Grade 582 Z D F FHWL TV 5,

Figure 3.174 REEYAE (FREELEEDAMIER) 40x SHE
Atypical cells (urothelial cancer) 40x S staining
RSB IR VLB IR IR B L EE A3 A (G1) o B Z RIS 2 /NI
DMINIE, WHEE D O R EEHNER D 2 5D BORMN
A, RS OB & &0 EHEATRE S NG,
Low-grade non-infiltrating papillary urothelial carcinoma. Small cells
constituting the conglomerate may be an urothelial cell line based on the
marginal structure. Malignancy is suggested due to anisokaryosis and
the irregularity of the nuclear arrangement.

Figure 3.176 EEUHD (FREEERDAMEE) 40x SZE
Atypical cells (urothelial cancer cells) 40x S staining
e S I PE B FLBUR I F AT A (G2) o BOBER R DR/
AFNZHETH 5705, WoEPEBROATER 7 u<F ¥ ORiH)
HONEEDRIBEN S,
High-grade non-infiltrating papillary urothelial cancer. Increase of the
nucleus and anisokaryosis are mild, but clearly irregular nuclear
morphology and increased chromatin suggests malignancy.

116

Figure 3.175 (ERREIFSHMEIRNRE ERDA (G1) (FBHE
®) 20x HEZRE
Low-grade non-infiltrating papillary urothelial cancer
(Histology) 20x HE staining
JESHE O R ZBEEETH B L O MIE AR S Lz 23 FLHH
RORGEZTRY o
The grade of the tumor cells is low. The epithelium exhibits papillary
proliferation from the stromal tissue at the center.

Figure 3.177 SREEEIFSEMEIRENRE LD A (G2) (HEf#
&) 20« HEZRE

High-grade non-infiltrating papillary urothelial cancer
(Histology) 20x HE staining

ARSI LI A 2 ORI D RIS < SRS A B NS,
Compared with low-grade cells, atypism of individual cells is strong and
variegation is observed.
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Figure 3.178 FERMHlE (FREELEDAMEZ) 40x SEE

Atypical cells (urothelial cancer cells) 40x S staining
PR EE EREASA (G3)o KEITROKRANAR, 7 u<F ol
wDFH LWHMlIEAS, 13515 X9 205 Wi GHEOEITALN S,
Infiltrating urothelial carcinoma. Large cells with anisokaryosis and
significantly increased chromatin are found in a loosely bound
agglomerate.

Figure 3.180 EEUHAD (FREELERDAMED) 40x SEE
Atypical cells (urothelial cancer cells) 40x S staining
R LA A (G3)o BIEDAEE, s uxF v olimzRlL, &
BErFEbND, PENPATIEIZOL) 2 ) 7B RERT S
L%
Urothelial carcinoma in situ. Irregularity of the nuclear shapes and an
increase in chromatin suggest malignancy. Intraepithelial carcinomas
often exhibit such a clear background.

Figure 3.182 REUHAII (FREELEDAMER) 40x EBRE

Atypical cells (urothelial cancer cells) 40x No staining
ANIOMINIE, BARINIRTRAE L CTh ) BiEAEEDb N5, #Millg
HISH G COBMEN AR o Twd 2 b, JREE KM
JaRD#EZ H5NB,
Small cells are suspected to be malignant because the nuclei are
unevenly distributed in a protruding shape. The cytoplasm is yellowish,
and the marginal structure is partially angular, suggesting an urothelial
cell line.
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Figure 3.179 2EMRIELED A (G3) (FBRE{R) 20x HE &
Infiltrating urothelial cancer (Histology) 20x

HE staining

MR, REESON & S ICHETH b0 MM TS TEOMK
TAALNS,

Advanced cellular and structural atypism. There is a decrease in
connectivity at the edge of the tissue.

Figure 3.181 MRS ERRAIN A (G3) (FBFER) 20x HE RE
Urothelial carcinoma in situ (Histology) 20x
HE staining

G SRR BR U, LB ORI 2R & 22\,

DT AABNS,

Tumor cells are unevenly distributed within the bladder mucosa and do

not exhibit papillary proliferation. A decrease in connectivity is shown.

gk I
AT

Figure 3.183 E&MAE (FRE_LEDAMEZ) 40x SHEE
Atypical cells (urothelial cancer cells) 40x S staining
Figure 3.182 & [l —fl, BdRAELTHBY, MlgE»5RHL T
b0 BIEOA¥, 7uxFrO¥EZRLTBY, EEIURES
Nb,
The same example as Figure 3.182. The nuclei are unevenly distributed
and protrude from the cytoplasm. Irregularity of the nuclear shape and
increased chromatin indicates malignancy.
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Figure 3.184 EEUHD (FREZERDAMED) 40x SEE

Atypical cells (urothelial cancer cells) 40x
RSB B IR VLB IR IR B LR DS ABY (G1) o ZRFIOMINE I Wi
HEEAAIR Y, IREE ERMIRAZE A OGN B, F72, BITiRGL
BEDBEDON D oSBT - BN Lo —Alldi A 5 b
Low-grade non-infiltrating papillary urothelial cancer. The cell indicated
by the arrow has an angular marginal structure. It considered to be an
urothelial cell line. The nuclei are stained dark and malignancy is
suspected. The similar cells with significant degeneration/disintegration
are observed in the periphery.

Figure 3.186 EEMAIE (FREELEDAMEZ) 40x SHEE
Atypical cells (urothelial cancer cells) 40x
T SR BE SRR M FLBELR B B A A (G3) o BT T & L7z3K
R, GETHOMBEAM L, FBEKKEHE L TR ER
&, B ERANERE LTHEL B
High-grade non-infiltrating papillary urothelial carcinoma. The surface
structure is rough and the below cytoplasm is thin. These are considered
to be the remnant of contact with the basement membrane. This is
consistent with the cells being an urothelial cell line.

Figure 3.188 ZEMHAE (PRE8LRHAMED) 40x HERE
Atypical cell (urothelial cancer cell) 40x No staining
RILDOMNBIIAE DRIR A 5 WEE D FED N B o M X WA
TREMEEPFIHFZ7 L LBEE (Lo w) RERLTBYIR
i LR MR 2 E R B
A large cell suspected to be malignant by a nuclei increase. The
cytoplasm exhibits yellowish, and the surface structure has a rough
plaster-like texture. Thus, it appears to be an urothelial cell line.
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S staining

Figure 3.185 (ERREIFSHMEILIRNRIE ERDA (G1) (FBHEE
®) 10x HEZE&
Low-grade non-infiltrating papillary urothelial cancer
(Histology) 10x HE staining
RAZ A 5N 5 A3 AN HIRRIREC X D PRI S 20 IRIIERA
TR D 2R A TEOFH A HEE L TA LI %,
Cancer cells found in the urine are discharged by spontaneous
detachment. Cells with weak connectivity on the tissue surface are
detached.

SREMEIFSHMILIRRREE LEOA (G3) (B
&) 40x HEZE

High-grade non-infiltrating papillary urothelial cancer
(Histology) 40x HE staining

Figure 3.186 DI TH %o MHKO—EFIC b AG)IRIRDIREK 1 HE A
AMIIEAD B WIEETETA LN S,

Histology of the specimen in Figure 3.186. Also in a part of the tissue,
caudate urothelial carcinoma cells are found in a loosely connected
manner.

Figure 3.187

Figure 3.189 EEYHIE (FRES LD AMED) 40x SRE
Atypical cell (urothelial cancer cell) 40x S staining
Figure 3.188 & [Afk 2 Mllid, BOKRNRFEDE L L, oI
ZRL TS, FWNARRAIRY 2 EOBEATZBD, &
OIS BN D,
Cells similar to that shown in Figure 3.188 shows significant
anisokaryosis and nuclear overlapping. Nuclear irregularities such as
incisions and angular shapes are observed. The nuclear margin is
thicken.

F=EF RIUEF bS X Part 3 Atlas of Urinary Sediment



Figure 3.190 FZUAE (FREZ_LERZDIAMED) 40x HERE
Atypical cells (urothelial cancer cells) 40x

AHEIAGIZEEZ B T o0 LD TH S, HBRIE S Gt

5% EPHEIIREE LD LD S,

Cell mutual inclusion is one of the findings that indicate malignancy.

‘When encountered, it requires careful examination, including S staining.

Figure 3.192 EZUHIE (BROIAMEED) 40x FERE

Atypical cells (adenocarcinoma cells) 40x
IR A CEMED B 2 M E SR E Z 2 50 $72, K&
DN 2 &AL Tw A bR Z Z 2 5. EHlllh:AH,
The cytoplasm exhibiting transparency in a grayish color indicates
glandular cells. In addition, the large amount of lipid droplets indicates a
glandular line. A case of renal cell carcinoma.

Figure 3.194 FENHE (BROAMEE) 40x HBRE

Atypical cells (adenocarcinoma cells) 40x
M DM IR U 72 EAMRAEIE S A B 1D o B/AMEDIER A
5IBR OBV % 58D o BEEIEOMAA (BRI HR) o
Swollen nuclei are scattered throughout circular cells. Hypertrophy of
the nucleolus is also observed, suggesting malignant cells of a glandular
line. Adenocarcinoma of primary bladder cancer (signet-ring cell
subtype).
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No staining

No staining

No staining

Figure 3.191 REEUHD (FREEERRDAMER) 40x SZEE
Atypical cells (urothelial cancer cells) 40x S staining

MR O F MRS LR EE ERAIRZEZ 2 50 MEH AR, 70

RTF VOGRS A LGN, EEMEEE R 5,

The plaster-like surface structure indicates an urothelial cell line. Cell

mutual inclusion and a heterogeneous increase of chromatin are

observed, indicating malignancy.

Figure 3.193 REEUHR (BROIAMEEZ) 40x SHEE

Atypical cells (adenocarcinoma cells) 40x S staining
VAR DHII IR R 2 &4 LT b, B3/ E <, NIC i
S0%FEEEZEDS 7 = F AR L, BAMEDOZE LWERIZEEE
RS %o LA A B
Lipid granules are contained in the bubble-like cytoplasm. The nucleus
is small, and the N/C ratio is about 50%. However, increased chromatin
and a marked enlargement of the nucleoli suggest malignancy. A case of
renal cell carcinoma.

Figure 3.195 EENHEE (BRDAMEZ) 40x SRE

Atypical cells (adenocarcinoma cells) 40x S staining
ML R 2 Z 2 2 BRI L 72T DA b b b M
CHEPESN=ZHAREZ R LT, BREFORA  (FNEHIN
iR,
There is a purple-colored region in the cytoplasm, which indicates
mucus. The nucleus is also depressed by the mucus and appears in the
form of a crescent. Adenocarcinoma of primary bladder cancer (signet-
ring cell subtype).
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Figure 3.196 EEUHT (BROIAMEEZ) 40x FRE
Atypical cells (adenocarcinoma cells) 40x
JKE1E CEWIED 5 2 Ml ASHER O FLHI T A S, BSRESk oM
N EZEZ Do BIERDALNEREEZEIMBTH L. WKEE
A,
Transparent grayish white cells are observed in a palisade arrangement,
suggesting that this agglomerate is derived from a glandular line.
Nuclear enlargement is also seen, indicating that they are malignant
cells. A case of urachal carcinoma.

Figure 3.198 REEUI (BROIAMBT) 40x ERE
Atypical cells (adenocarcinoma cells) 40x
EI MRS 2T RROIFIER 2 &4 LB 0, KRl
BEZOND, 72, BOWMK, B/MEORRZEEZRLTED
BEATRIR E N Do BILIRA ABEIER B
The cells constituting the conglomerate contain a large amount of fat
granules, indicating that they are a glandular cell line. Nuclear and
nucleolus enlargement suggests malignancy. A case of bladder
infiltration of prostatic cancer.

Figure 3.200 FEUIfZ (BROIAMRT) 40x ERE
Atypical cells (adenocarcinoma cells) 40x
EWED B % i HALIRMAL AHER LS © Bl AR LA
BERTHEVRDPAZEZ D HlhA AR
Transparent high cast cells appear in a palisaded arrangement. Nuclear
enlargement and irregular shapes of the nuclei suggest an
adenocarcinoma. A case of bladder infiltration of rectal cancer.

120

No staining

No staining

No staining

Figure 3.197 EEUHE (BROIAMRE) 40x SHE

Atypical cells (adenocarcinoma cells) 40x S staining

25 FIAEIR O ML S IRICH T A BN %o IO IMINIZIESA% 1%
JERL, 7u=F>oiis, BigrOAGEREL ) EEEEZ 5.
PRIEAE A3 Ao

High cast cells are observed in a radial arrangement. The enlarged nuclei
are aligned outside the conglomerate; increased chromatin and unequal
thickening of the nuclear margin suggest malignancy. A case of urachal
carcinoma.

Figure 3.199 ERUHEE (BROAMEZ) 40x SHEEB
Atypical cells (adenocarcinoma cells) 40x S staining

NC A EDLDHTHE L —FMBIMEREEL T2, BEAKE, &
0 AR R, E W ME D IER 2 R S h
%o HILHRAS AR RIS 1

The N/C ratio is extremely high, and some exhibit naked nuclei. Nuclei
with irregular shapes, slight increase of chromatin, and significant
hypertrophy of the nucleoli suggest malignancy. A case of bladder
infiltration of prostatic cancer.

Figure 3.201 EEMHEE (BRDIAMEEZ) 40x SRE

Atypical cells (adenocarcinoma cells) 40x S staining
1o PIAE AR N AT RIS D G230 T HBL, BB 25 A DS IER I L
ERENES T & B &, JOEME R, AWREDEADRA LN D,
BB A3 AR I B o
High cast cells appear in a cluster in a radial arrangement. When rectal
cancer infiltrates the bladder and a rectovesical fistula is formed, an
inflammatory background and contamination by food residue are
observed. A case of bladder infiltration of rectal cancer.
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Figure 3.202 E&RMfla (RELEDAMEIZ) 40x FERE
Atypical cells (squamous epithelial cancer cells)
40x  No staining
JR It T3 7 RIS % A 3 2 MBI Ol A5, iRy C sk
MEONLEITHBIL T 5o i P LR MR OB = %
RBo FEHED AREMRE B
Fibrous cells with a grayish white and homogeneous surface structure
appear in a flat conglomerate with a frayed margin. They appear as
malignant cells of the squamous epithelial cell line. A case of bladder
infiltration of cervical cancer.

Figure 3.204 REEHN (RELRHDAMEE) 40x SZEE
Atypical cells (squamous epithelial cancer cells)
40x S staining
P CIRE ML B 7 P AR O R RS % 3200, P LIl R % E 2 5o
E A, BORNAR, MigOARFERIEZRL, BrEEEED . B
e S R V- LB 75 Al
The thick circular cytoplasm has a concentric circular-layered structure; thus, it is
derived from a squamous epithelial cell line. It shows nuclear centricity,
anisokaryosis, and unequal thickening of the nuclear margins, suggesting
malignancy. A case of squamous cell carcinoma of primary bladder cancer.

Figure 3.206 FEEUHD (DA MERE) 40x SEE

Atypical cells (small cell carcinoma) 40x S staining
AN N/C A W R ORI ASBA AREC Y D S50 C I, A%
DIEPHE B 5 TGS &5 =B 132 A OFf
BTH Do BEWLIEIE NI AY AL B
Small, naked nuclear cells with a high N/C ratio appear in a
conglomerate in a paving-stone arrangement. Nuclear compressed image
(a squeezed arrangement in which the nuclei do not overlap) is a
characteristic of small cell carcinoma. A case of small cell carcinoma
cells of primary bladder cancer.
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Figure 3.203 REA2MHE (RELRDAMEE) 40x SZEE
Atypical cells (squamous epithelial cancer cells)
40x S staining
MR (NEB) O LS AMNTL, JRAIGE LRI (BHER) & o
Wi, MIBEICEA DS Y, BEMESYIRTH 5 2 L DL\ WL
NOGALZ R IR BB A AB
These are fibrous (snake-shaped) squamous epithelial carcinoma cells. The points
of difference with renal tubular epithelial cells (fibrous type) include the fact that
the squamous epithelial carcinoma cells have a thick cytoplasm and a clear margin
structure in most cases. A case of urothelial carcinoma exhibiting differentiation
into the squamous epithelium.

Figure 3.205 EZUA (RFELRNDOSEZERI RIS LR A
Bl) 40x SHeE
Atypical cells (urothelial cancer showing differentiation
into squamous epithelial cells) 40x S staining
PRES LB A3 A A DHIREIANRIE T B LB DB E0% <
A7) —Z Y TOBERITE V.
When urothelial carcinoma is mixed with other tissue types, the grade of
malignancy is often high. Screening is extremely significant.

Figure 3.207 FENHRE (FBitU /B 40x HERE
Atypical cells (malignant lymphoma cells) 40x No staining
M FAECHBH L Twb 226k LERMEAEZE L b5,
N/C lLORIR, BIEOARIZ L) EEIRIR S D, B 2
JHE PR Bt 5
The cells are likely non-epithelial cells because of their scattered
appearance. An increase in the N/C ratio and nuclear morphological
irregularity suggest malignancy. A case of urinary tract infiltration of
malignant lymphoma.
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Figure 3.208 FERUMfHI (B V/BEHEZ) 40x SEE
Atypical cells (malignant lymphoma cells) 40x S staining
Figure 3.207 & [HARDOANLIZ N/C lATE DD TE S BERERL,
BIEOARE, su0<F ol bE2RmLTBY), BRI S
oo BHEY >8R IR R B
Cells similar to the case shown in Figure 3.207 have an extremely high
N/C ratio, naked nuclei, irregular nuclei, and increased chromatin,
suggesting malignancy. A case of urinary tract infiltration of malignant
lymphoma.

Figure 3.210 REEUAID (BIMRMIZ) 40x SHEE

Atypical cells (leukemia cells) 40x S staining
Figure 3.209 & [d]—Bl, N/C lLid &b TE L, Moy ER
JE, BMEDIEKR 4 & 2380 5o BUEHLERYE I L9 bR B B
The same example as Figure 3.209. The N/C ratio is extremely high, and
unequal thickening of the nuclear margin and enlargement of nucleolus
are observed. A case of urinary tract infiltration of acute monocytic
leukemia.
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Figure 3.209 FEEUfliIfa (RMFEHIZ) 40x HFERE

Atypical cells (leukemia cells) 40x No staining
PRIMERD 2 fERFLEE D EWHIE D & 2 FIEAINL ASIALHAR N A S
Moo T0 LI a3k LRROEMEMIBE B, S et MG
et 7 & CHERR T %o 2R B0 1 T o
Circular transparent cells twice the size of red blood cells appear
scattered. In such cases, non-epithelial malignant cells are suspected and
should be confirmed by S or MG staining. A case of acute
promyelocytic leukemia.
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Iv BiEE
Casts

Figure 3211 [HFMHE 40x ERE

Hyaline cast 40x No staining
FENITIE, HIEG DA SN0 FEERE I AR D700,
BBIZIIEEPN LT EL L REL LT VO THERZ R b,
There are no visible components in the matrix. The matrix structures
appear thin. Care must be taken during observation because the structure
is easily overlooked if the light source is too bright.

Figure 3213 FEFHHE 40x HERE

Hyaline cast 40x No staining
—Ui 5 MR TH 245, MR T RETH 5720, W1
PRS0 HBT %0
This is a cylindroid with one thin end. Because it has a clear hyaline
matrix, it is classified as a hyaline cast.
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B#@® 20« HERE

Renal histology 20x HE staining

A 70— BIEGERHE B O B ARG R JRAE NS 4 2 212
G4 2T MAEAS AR S B OKHEIL, JorEiiE o1
A HNE\,

Renal biopsy tissue image of a nephrotic syndrome case. There are
hyaline casts well-stained with eosin in the renal tubular lumens.
Interstitial fibrosis and inflammatory cell infiltration are not observed.

Figure 3.212

Figure 3.214 FHFFHE 40x SHE
Hyaline cast 40x S staining
EHO—FA, MRz 2T 28 FMNHETH 5.

This is a hyaline cast exhibiting a bent shape in a part of the matrix.

123




Figure 3215 FHFFMHE 40x SHE

Hyaline casts 40x S staining
GeAWPE A 5 2 MO PSR O N L. REDOEMAMRE DA
RIEMSI DI L o TREDREP R L 726D EEZ LN D,
There are two hyaline casts that exhibit different stainability. The
differing shade of staining appears to be due to the difference in the
concentration of protein in the matrix and the concentrating power.

Figure 3.217 LR 40x SZE

Epithelial cast 40x S staining
YN OJRAE BRI OMIBE ISR I, ZIEFOICHDM
ENTnd,
The cytoplasm of renal tubular epithelial cells in the matrix are stained
reddish purple, and the nuclei are stained blue.

Figure 3.219 _ERZFI#E 40x \BRE

Epithelial cast 40x No staining
FEHPISIRMNE BRI 23K 22 < A Sz B AETH 5o
RS EMBSERPRR %,
This is an epithelial cast that encloses renal tubular epithelial cells
without gaps in its matrix. Looking closely, cell boundaries are visible.
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Figure 3.216 fHFMHE, 1ELMAE 40x \BRE

Hyaline cast, broad cast 40x No staining
FADIEAS 60 pm L EORSFHETH 50 W O5HTIX, T
FIRE & WRIA PO W s & L THE T %,
This is a hyaline cast in which the width is wider than 60 pum. In the
classification of components, it is reported as both a hyaline cast and a
broad cast.

EfBfiE 40x HERE

Renal histology 40x HE staining

R BRI LIERE B O T AR MR 1R RGRIAE I AV SR AIAE 0%
Maz ALz EEMERA OGNS, MBI Y 88kE EkE L
72 SHERIN DB DA 5N 5o

Renal biopsy tissue image of focal a glomerular sclerosis case. Epithelial
casts encapsulating renal tubular epithelial cells are found in the tubular
cavities. Infiltration of inflammatory cells, which are mainly composed
of lymphocytes, are observed in the interstitium.

Figure 3.218

Figure 3.220 _ERZMIE 40x SHE

Epithelial cast 40x S staining
Figure 3.219 & [AARD LD S Getff TH %o BIIABINZDS, R
ME LR TS %,
This is an S-stained image of a cast similar to Figure 3.219. Although
the nucleus is unclear, these are renal tubular epithelial cells.
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LRME 40x ERE

Epithelial cast 40x No staining

AN 3 M8 DL E o AR R £ $E S 1 o AN LRI A3 5
5 LTS %0

An epithelial cast which has more than three renal tubular epithelial cells
exhibiting prism and pyramid shapes in the matrix.

Figure 3.221

Figure 3.223 LR 40x HERE

Epithelial cast 40x No staining
FEAL - RSER o BRI R M 2% 3 M DL L3 A S 7z B FIAE T
H5o
This is an epithelial cast that encapsulates more than three renal tubular
epithelial cells exhibiting pear/spindle shapes.

Figure 3.225 _ERZFME, RILAME 40x ERE

Epithelial cast, broad cast 40x No staining
YN - BB ORME LA A SHTnwE, K
B & OB LEN % B A%, MLE Ol T
KTHDZEDOLENTRRTD %0
In the matrix, circular- and near-circular-shaped renal tubular epithelial
cells are enclosed. Differentiation from macrophages is necessary. That
is possible because epithelial cells have clear cytoplasm margins and
swollen nuclei.
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Figure 3.222 ERZM#E 40x ERE

Epithelial cast 40x No staining
M - BB O JRAE LR A A She LEMETH 5.
MEGeft CII HMER & AL 42 ), KA TR 23)F »
ZEnbEiiEnb,
This is an epithelial cast encapsulating renal tubular epithelial cells of
circular or near-circular shapes. When unstained, differentiation from
leukocytes is necessary. They are identified as tubular epithelial cells
based on the thick cytoplasm and irregular sizes.

Figure 3.224 _ERZMIE 40x SHE

Epithelial cast 40x S staining
Figure 3.223 L MDD S FettfR TEHRL - BisER O JRANE B
ML HFERR T & %o
Pear/spindle-shaped renal tubular epithelial cells can be confirmed with
the S-stained image of the same type of cast as that shown in Figure
3.223.

Figure 3.226 _LERZMIE 40x SHE

Epithelial cast 40x S staining
Figure 3.225 & [ARRD I - BHEEL O SR LRz Ml AP IS
HAHNb,
Circular- and near-circular-shaped tubular epithelial cells, similar to cells
shown in Figure 3.225, are found in the cast.
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Figure 3.227 LRZME, 1EEME 40x EBRE

Epithelial cast, broad cast 40x No staining
FIAE DR RS BRI (RED) 28 3 MELLEAHS S 72133 A
SN EEMETH Y, MDD 60 um LL LD % O CliFs A
ELTHHET 5o
This is an epithelial cast on which three or more tubular epithelial cells
(arrows) are attached or enclosed on the margin, and it is also reported as
a broad cast due to a width of 60 um or more.

Figure3.229 LRI 40x HERE

Epithelial cast 40x No staining
YU IVE YT G SN LRz 3 MMl B AL 72
ERHETH %o
An epithelial cast that encloses three or more renal epithelial cells
stained with bilirubin pigment.

Figure 3.231 FEMIFIME 40x \BLE

Granular cast 40x No staining
FIAL A RIS R DS IBAE R 5 ), R 13 Bk z b 572
HIERIFNC ST %o
Granular components are scattered throughout the cast and occupy more
than one-third of the region. Thus, it is classified as a granular cast.
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Figure 3.228 _LRZFIHE 40x SRE

Epithelial cast 40x S staining
3 EOSRANE LB ATH A A4 £ 72138 A ST b L AR
‘(“ % 5 o
Three tubular epithelial cells are attached on or enclosed in the epithelial
cast.

Figure 3.230 _LERZFIHE 40x SHE

Epithelial cast 40x S staining
Figure 3.229 & [AFRDITHED S et TH %, ¥V E v D7z
DAR DGt & 1384 DRI R I TV D,
An S-stained image of a cast similar to Figure 3.229. Due to the bilirubin
pigment, the cast is stained reddish brown, unlike the original
stainability.

Figure 3.232 FEMIFAIAE 40x SHE

Granular cast 40x S staining
MR D — i\ FRR 25k L CA SN, 13 Dbz 557205
AAE BT %o
Granular components are concentrated on one end of the cast and
occupy at least one-third of it. Thus, it is classified as a granular cast.
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Figure 3.233 FEHIFI#E 40x \BRE
Granular cast 40x No staining
R RORLR 73 BORL R 73 THE IR S 7RI T H 5o

A granular cast composed of somewhat coarse granule components.

Figure 3.235 FEMIFIHE, 1BLFME 40x \BRE

Granular cast, broad cast 40x No staining
SRS 7 UKL TR S M 72 IREHAE T H 0 IRIAHEE D b
HTHET %o
A granular cast composed entirely of fine granules. This is also reported
as a broad cast.

Figure 3.237 A5 40x HERE

Waxy cast 40x No staining
W FAICEANEEIE R, R DY, 35— Mefia Tty
BEThHob, —HICUINAADHLNL S ) K TH %,
Compared to a hyaline cast, the matrix is thick and glossy, has uniformly
no structure and has a clear outline. This is a waxy cast with a few cuts.
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Figure 3.234 FEHIFME 40x SHE

Granular cast 40x S staining
S Yeft TR I Yt S N7 BRI TR S 72 R A C©
5 o
A granular cast composed of granular components stained reddish purple
by S staining.

Figure 3.236 FRAIFIAE, ELFIAE 40x SHE

Granular cast, broad cast 40x S staining
S Yefts THH M I Yetn S N7 ORI TR S 72 IR A CH
%o MRIRMHES HHETHIET 5o
A granular cast composed of granular components stained bluish purple
by S staining. This is also reported as a broad cast.

Figure 3.238 A S31fMiE 40x SHE

Waxy cast 40x S staining
FRFOIIHOBSIWELDD ) HRDBALNL 5 ) HHETH %, 4
~6 I NABRD A BN D,
A waxy cast stained reddish purple and is thick and glossy. Four to six
notches are seen.
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Figure 3.239 B3tk 40x HERE
Waxy cast 40x No staining
R, WEATOWIRE LT 25 ) HHAETSH 5,

Waxy cast exhibiting a bending and meandering shape.

B5t%ME 40x ERE
Waxy cast 40x No staining
KADA 7 FRER LA I HKITHETH 5.

Waxy cast shaped like an irregularly-sized salmon roe.

Figure 3.241

Figure 3.243 A5k 40x ERE

Waxy cast 40x No staining
FEHINS WA 7 FRER LA M TH B, HkE»O%
BofekHITbAazb (KH) .
A waxy cast with a very small salmon roe shape. It looks like connected
beads (arrow).
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Figure 3.240 3 5#xM#, 1ELAE 40x EBRE
Waxy cast, broad cast 40x No staining
¥ EHEED 5 ) R TH 20 [AIFICIRAMETS 2.

A uniformly unstructured waxy cast. This is also a broad cast.

Figure 3.242 A 51%M#E 40x SHE

Waxy cast 40x S staining
SHEETHRIIREBINTVEA 7 FROS ) MIAETH L, i
FHELCHAZINTWEZ RS, THA 70 THER I N
Mt iEE Sh 2,
This is a salmon roe-shaped waxy cast stained bluish purple via S
staining. Because it is enclosed in a hyaline cast, it is presumed to be a
cast reconstituted in the lower nephron.

Figure 3.244 A5t 40x SHE

Waxy cast 40x S staining
SHETHREICREINTVIIFFITIZVA 7 FREELLS
I REHAETH %o
Waxy cast with a very small salmon roe shape stained reddish purple
with S stain.
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Figure 3.245 B3tk 40x HERE

Waxy cast 40x No staining
T EBIHNE CAR S 72 IRE IR T A I MM TH 5. ML SD
LVWOTHHIELRWE ) ITHERT 5,
A waxy cast with a clear contour and angular shape. Care must be taken
not to erroneously identify it as it can be confused with fibers.

Figure 3.247 BEEAFItE 40x fRRE

Fatty cast 40x No staining
T FFE OHIOER D 3 % B R T A O BRI A3 3 8 LL 3
ASNTW D, JRIER Z 3 fHD L AT 2 b oINS
Y 5o
Three or more glossy black and yellowish fatty granules are enclosed in
the hyaline matrix. Those containing three or more fatty granules are
classified as fatty casts.

Figure 3249 [BEHAFIAE 40x ERE

Fatty cast 40x No staining
IR D @ % H A O N lH R, & 4R 12 72 L 729 FE IR & 2
EAL T2, JIFEIEN A Z 1 L& SR TS 2,
Two oval fat bodies filled with glossy, yellowish fatty granules are
enclosed in the fatty cast. If it contains one or more oval fat bodies, it is
considered to be a fatty cast.
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Figure 3.246 B3tk 40x SHE

Waxy cast 40x S staining
Figure 3.245 L [{ED 5 9 BRMAET, S e CTREICHMm I TY
50
A waxy cast, similar to that shown in Figure 3.245, stained reddish
purple with S stain.

Figure 3.248 FERAFIHE 40x SHE

Fatty cast 40x S staining
T Gett SN T HRBNIOER O & 2 WL 25 3 M DL L3
ASNTV D Wl ddet Sz v,
Three or more glossy fatty granules are enclosed in a hyaline matrix
stained blue. The fat components are not stained.

Figure 3.250 HERAFIAE 40x ERE

Fatty cast 40x No staining
T F-IEH O HIGIR D & 5 KO BRIIERLAS Bk A S T IR
Thbdo MEOHFIZHERIKRO I L AT O —V#ERDHAINTVE, |1
87 0TI IIEPIMEL 2L AFa— Ve LTSS %,
A fatty cast filled with a large number of glossy, various-sized fatty granules in the
hyaline matrix. A rectangular plate-like cholesterol crystal is also enclosed in the
cast, but there is only one cholesterol crystal, so this specimen is reported as a fatty
cast and cholesterol crystal.

129



ERRFAE 40x ERE
Fatty cast 40x No staining
BN RN ORRIRL AT L 72 IR AT H 50

A fatty cast filled with various sizes of fatty granules in the matrix.

Figure 3.251

Figure 3.253 BERAFHE 40x SHE

Fatty cast 40x S staining
SRR, MR 2 S A LRI CH 5. S et Tl
PEGROR 38 E & 2w as, SRR RO E HR BBz R L
TWwa,
A fatty cast with enclosed oval fat bodies and fatty granules. With S
staining, fatty granules are not stained, but the cytoplasm of the oval fat
bodies is stained reddish purple.

Figure 3.255 BEHAFIAE 40x ERE

Fatty cast 40x No staining
EYUNONRIIER 2 &4 L72dliE, Dk 2RI 2 2 &2
SR EMIBH DI IEIRIIEAE 2 b .
Cells containing lipid granules in the matrix appear to be oval fat bodies
derived from macrophage cells because the marginal structure is unclear.
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Figure 3.252 BERAFIME 40> (RIOCERMERER

Fatty cast 40x Polarizing microscope image
Figure 3.251 OGBS TH 5o FRIIMELIE Maltese cross & I
NS BRI GEEZRLTBY, ILATH—VIRATVE
723 VIRE L HEN S B
A polarizing microscope image of the same fatty cast shown in Figure
3.251. Fatty granules show a birefringence polarized image called a
Maltese cross and appear to be cholesterol esters or phospholipids.

Figure 3.254 ASAAFI#E 40x  Sudan III &
Fatty cast 40x Sudan III staining
R NG MR 1A AR et ST %o

With Sudan III staining, the fatty granules are stained orange-red.

Figure 3.256 FEAAEFI4E, BMMERFAIAE 40x S RE

Fatty cast, WBC cast 40x S staining
EYUNOIIHNRRIE, ML E D A A %2 2 & 55K
EMRHERAE 2 5 b, /2, ENIC 2 BoOFHEkE 1O
HERSHHN D,
Oval fat bodies in the matrix are derived from macrophage cells because
the cytoplasmic marginal structure is unclear. The matrix contains two
neutrophils and one monocyte.
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Figure 3.257 JRIERKFIAE 40x SHE
RBC cast 40x S staining
YN ORIERD S e THRERZEL T2,

The red blood cells in the substrate exhibit a red tone on S staining.

Figure 3.259 FRIMERFI4E 40x L@

RBC cast 40x No staining
FAEPNIZIRE O ARMER % % B A L 72RMERHAE TS %6
A red blood cell cast in which a large number of non-hemolytic red
blood cells are enclosed.

Figure 3.261 JFRIERFHE 40x EERE
RBC cast 40x No staining
FIAENIZ IR M O AR IMER 2 Z 8B A L 72 R IERFIHE T D 56
A red blood cell cast in which a large number of non-hemolytic red
blood cells are enclosed.
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EfEEE 40« HEZRE

Kidney histology 40x HE staining

1R PE R S ) O B A LR AR SR N IR MR 2 B A L —
TR U 72 R BRI S A S B0 BB ¥ 38kE Tk e L
7 SERINL DB DA 5N B o

Renal biopsy tissue image of an interstitial nephritis case. A red blood
cell cast that the tubular cavity filled with red blood cells and is partially
granulated is seen. Infiltration of inflammatory cells mainly composed
of lymphocytes is observed in the interstitium.

Figure 3.258

Figure 3.260 ZRIMEKAHE 40x SHE
RBC cast 40x S staining

FEENO—FIZPRRICAZ B850 b H A5, IRHEHH THRILERD
T EAHERR C & 2 O CHRIMIKMIF: & L TG T %,

Part of the inside of the substrate appears to be granular, but the contours
of the red blood cells are confirmed in a wide area. Therefore, it is
reported as a red blood cell cast.

Figure 3.262 JFRIEKFIHE 40x HERE
RBC cast 40x No staining
ARIMBRASERE 22 < WA SN TV B HRIMERIFECTH 5o
A red blood cell cast in which the red blood cells are enclosed without
any gaps.
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Figure 3.263 HMIKFHE 40x SHE

WBC cast 40x S staining
M A S NZMIIERE S5 10 um RETE B ZRT &
Mo, AIME GFHERK) THhodo FEROBIFOICHOB SN
‘( u A é o
Cells enclosed in the cast are leukocytes (neutrophils) because they are
approximately 10 pm and polymorphonuclear. The segmented nucleus is
stained blue.

Figure 3.265 HMERAHE 40x HRE

WBC cast 40x No staining
#9 20 O HIMERE B A L2 HIMERHETH 2 FIHENICEASH
7B R R T HMER (k) SR Sh .
A white blood cell cast enclosing approximately 20 white blood cells.
Polymorphonuclear leukocytes (neutrophils) are enclosed in the cast.

Figure 3.267* BIMERMAHE 40x SHE
WBC cast 40x S staining

FIREPICIE N/IC IER D BB DY) > 3Bk % Tk & L 72 FERD A 5
N 2o HMIHE O RAPEIL RGN LRI BT D B o
Leukocytes mainly composed of mononuclear lymphocytes with a large
N/C ratio are found in the cast. Cytoplasmic staining is paler than for
renal tubular epithelial cells.
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EfEEE 20« HERE
Kidney histology 20x HE staining
PRANEFENIZ A & N7 A IMEKMHETH 5,

A white blood cell cast in the renal tubule cavity.

Figure 3.264

Figure 3.266 HMERFAHE 40x S 3@
WBC cast 40x S staining

FAENICH A S W72 2" MR AmEk GFhER) TH Y,
FHLERH TS %0

Polymorphonuclear cells enclosed in the cast are
(neutrophils), and this cast is a white blood cell cast.

leukocytes

U INER
(lympocyte)

BIER (monocyte)
FFRERS IR \
(polymorphonuclear neutrophil)

\

Figure 3.268 HIMEKMAHE 40x SHEE
WBC cast 40x S staining

FIAEIC I ER S TR ER & BBk LTV 2 REBjkAiB 5N B,
Polymorphonuclear neutrophils, monocytes, and lymphocytes are visible
in the cast.
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Figure 3.269 HMIKFIHE 40x HERE

WBC cast 40x No staining
FENOHBEOAMIKIEHIRT, BE»sRafolizboH
MEREFEEER (KH) TH 5o
Mononuclear leucocytes in the substrate are monocytes, and leukocytes
with brown-to-blackish granules are eosinophils (arrows).

Figure 3.271 BIMEKMAHE 40x SHE
WBC cast 40x S staining

KHIOAMERIGEFERER T, RV 0L QIEHERTH S, HFREROH
KOiE S Bt TR I N\,

Leukocytes indicated by the arrows are eosinophils, and the majority of
the remaining cells are monocytes. Eosinophil granules are not stained
with S staining.

Figure 3.273 HBIMEKMAHE 40x SHEE
WBC cast 40x S staining

FER I Y N 0 A el 3 AN C, BRI B A A
&% M 2 IR Z TR T 5 2 LS T& B (5RHD),

In the center of the matrix, there is a typical monocyte, with an unclear
marginal cytoplasm structure and a nucleus with a cut (arrow).
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Figure 3.270 HMIKF4E 40x Hansel £E
WBC cast 40x Hansel staining
HHENOIFERERIE Hansel J+f THRAMIIGE I N TS,

Eosinophils in the substrate are stained red with Hansel staining.

Figure 3.272 HEMERFA4E 40x HWRE

WBC cast 40x No staining
FEENO MBI PERE )RS <, KGR THIE 5 <A
EFRERLTEY, HIREHEI N,
Leukocytes in the substrate are larger than the neutrophils and have a
grayish color. The cytoplasm of the leukocytes is pale and exhibits a
cotton candy shape. The leukocytes are judged to be monocytes.

Figure 3.274 BIMEKMAHE 40x SHEE
WBC cast 40x S staining

PR R MBS 2 2%, i RO E AR CTH 5 2
EHLHERTH 2,

Although they appear similar to renal tubular epithelial cells, they are
monocytes because the cytoplasmic marginal structures are unclear.

133



Figure 3.275 HIMMERMEME 40x PBRE

WBC cast 40x PB staining
BAODORSFIUHERT, REOHIZY ¥ 3Bk B O I
RKTHDo PBRETEIHPIRLFOEZRT I ENHVIERT %o
The black components are neutrophils. The red components are
lymphocytes or severely disintegrated neutrophils. Be aware that
neutrophils may also be stained red with PB staining.

Figure 3.277 ZERIZMEME 40x SEE

Vacuolar denatured cast 40x S staining
I Gets SN AT TH 50 2ZRAEME I RES
DB RHEETH D LD %\
A vacuolar denatured cast stained reddish purple. Vacuolar denatured
casts often have reddish purple waxy substrates.

ZRIZEEEE 40x SHE

Vacuolar denatured cast 40x S staining
RELZZERCL > THEOMEDG—BIEL o TRA LI ITHR D,
2N ZE A TH B o

The cast is partially widened by large vacuoles. It is a vacuolar
denatured cast.

Figure 3.279
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R 40x ERE

Vacuolar denatured cast 40x No staining
MDD ZENLTHD 5T S PR T4
BT B0 BERIRHEEEZR S ALBND,

The cast is classified as a vacuolar denatured cast that is occupied by
vacuoles of different sizes. Many of these are found in cases of diabetic
nephropathy.

Figure 3.276

Figure 3.278 ZERIZTMEMME 40x SRE
Vacuolar denatured cast 40x%
FROICM SN EREEMETH 5,

A vacuolar denatured cast stained bluish purple.

S staining

Figure 3.280 IG3H - #&5@MAE 40x ERE

Salt/crystal cast 40x No staining
U UEEA 1B D EFALZMETSH Y, W - A
‘3‘ z&) o
A cast enclosing at least one-third phosphates. It is classified as a salt/
crystal cast.
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1540 - iBEAE 40 ERE

Salt/crystal cast 40x No staining

INEE ATy NIRO Y 27 AV s E 3L EE AL 72
MHETH Y, 8 - ST 50 RMERITUTV 20T
LEEPLETH 5,

A cast enclosing three or more small biscuit-like calcium oxalate
crystals. It is classified as a salt/crystal cast. Care must be taken as these
cells resemble red blood cells.

Figure 3.281

Figure 3.283 I54E - &M 40x SHEE

Salt/crystal cast 40x S staining
YA TBRAN YT ARG TIENICEHA SN TW A S Tk
et I,
Calcium oxalate crystals are enclosed in the cast. However, they are not
stained with S staining.

Figure 3.285 ARHMEMAE, BEEAFAE 40x SHE
Macrophage cast, fatty cast 40x S staining
HEEUNOMNBIHNGE DR HAWIE T 5 2 &5 5 KTl & %
ZbNde EOMIL (5LH) EREMIHKROIFIEEIA TS
% 2 L b REAAE, TR TS 5,
The cells in the matrix are considered to be macrophages because they
have an unclear cytoplasm margin. The cell on the left (arrow) is an oval
fat body from a macrophage. Therefore, this cast is a macrophage cast
and a fatty cast.
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Figure 3.282 IE4F - #5MMAE 40x (RATRMERE

Salt/crystal cast 40x Polarizing microscopic image
Figure 3.281 DM - T ML OMRICHBEE TH 5o #TmBEILR
TEHBE TR B S Tdh %o
A polarizing microscopic image of the salt/crystal cast shown in Figure
3.281. Crystals are easily identified with a polarizing microscope.

Figure 3.284 IE¥H - iE@MAME 40x RE

Salt/crystal cast 40x No staining
R CRANAR OIRBRIFEAS I I A SN 7358 - fis AT
HbHo MIMMEREFML TW 5O TEIMNTEEDSLETH S,
Urate crystals in orange and various sizes are enclosed in the salt/crystal
cast. Attention is required during differentiation as the crystals resemble
red blood cells.

BiffiR 20« HERE
Kidney histology 20x HE staining
PRANEENIC A B N2 KEMIR TS 5,

These are macrophages observed in a renal tubular cavity.

Figure 3.286
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AEHIEIMEE 40x \ERE

Macrophage cast 40x No staining

AN R0 20 S - TR CAR IS 7 i 1 B 5 o0 K AR A3 3 A D
HASH TV O TRAMBIHIZ SRS 5,

This cast encloses at least three macrophages in which cytoplasmic
margins that are unclear and cotton candy-shaped with a light gray color.
Therefore, this is categorized as a macrophage cast.

Figure 3.287

Figure 3.289 EEfHiE& 20x HERE

Kidney histology 20x HE staining
—HBDIRAAFIE L, R E R M 23 BETE L TR 12 i &
boTWaRBETH5S,
Some renal tubular cavities contain macrophages that have been
replaced with renal tubular epithelial cells.

Figure 3.291 KEHIIEMME, LM, 258ME 20« SRE
Macrophage cast, epithelial cast, waxy cast
20x% S staining
MAAE oL L, ik, ETICEHOREMBAME LTSS
EDHERTE Do
Macrophages are attached to the matrix of the cast on the upper right,
center, and lower left.
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Figure 3.288 ARMIIME 40x SRE

Macrophage cast 40x S staining
PN OREMILIE S Hets TR AREGICRB EN TV D,
Ml B AR CTH % o
The cytoplasm of the macrophages in the matrix is stained reddish
purple with S staining. The margins of the cytoplasm are unclear.

EfBfiE 40x HERE

Renal histology 40x HE staining

Figure 3.280 DILKTH %o KETEEOKEMBLIHERTE %,
A magnified image of Figure 3.289. A large polynuclear macrophage
can be identified.

Figure 3.290

Figure 3.292 ABR#faMiE, ERMAE, 25%ME 40x SEE
Macrophage cast, epithelial cast, waxy cast
40x S staining
Figure 3.291 DK TH %o KM TELEBOKEMILD A 5 B %
BEAATHDL I LDPHRTE %,
A magnified image of Figure 3.291. A large polynuclear macrophage is
engulfing a waxy cast.
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Figure 3.293 FRONERFIME, ERRFME 40x #EEE

RBC cast, epithelial cast 40x No staining
NEZOE R ORMERAEESE L, FIPIIE, Fe5RE o R
EBHNED & LT b,
Red blood cells with hemoglobin tone aggregate in the cast, and renal
tubular epithelial cells with special shapes are attached around the cast.

~
Figure 3.295 _LERZFIHE, FEAIFME 40x \BRE

Epithelial cast, granular cast 40x No staining
DA 7 DR FIAE o0 i IS GRS BB (SR FD) A3 3 L. R A S h
% 7280 bR FRE & R A0S o
There are at least three renal tubular epithelial cells (arrows) in a fine
granular cast. This is classified as an epithelial cast and a granular cast.

Figure 3297 LERZFAE, FEAIFMME 40x HEBRE

Epithelial cast, granular cast 40x No staining
SRR AL O PP O SRS BRI AN A L Twb 720 1
Be AL & R IS 0 S 5o
This is categorized as an epithelial cast and a granular cast due to the
near-circular-shaped renal tubular epithelial cells being attached to the
side surfaces of a granular cast.
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Figure 3.294 JRINERKFAI4E, LR, 1ELEME 40 ERE
RBC cast, epithelial cast, broad cast 40x No staining

ARIMER A HH IR O SRS LB AN AS A B % o MEAS 60 pm LA

LH B ORI E LTHHMET S0

Near circular-shaped renal tubular epithelial cells are found in a red

blood cell cast. It is also reported as a broad cast because its width is at

least 60 pm.

Figure 3.296 _LRZFIAE, FEAUFIAE 40x SHE

Epithelial cast, granular cast 40x S staining
WK DO I ATE BG4 & N7 IS LRI A% 3 L LA D
N5 720 LR PIAE & R RS 0 B3 56
In the granule, there are at least three renal tubular epithelial cells in
which the nuclei are stained blue. Therefore, the cast is categorized as an
epithelial cast and a granular cast.

Figure 3.298 _ERZMIME, FRMIFIAE 40x fERE

Epithelial cast, granular cast 40x No staining
JEURE AT\ AAE R I 2L o PRAM S B BN 23375 L T B 7280 BB
P & JERLPIAE L2 03 %o
This is categorized as an epithelial cast and a granular cast because
fibrous renal tubular epithelial cells are attached to a granular cast.
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Figure3.299 LRZMHE, 35#%FMHE 40x ERE

Epithelial cast, waxy cast 40x No staining
%) MR O AU o RN LB A 3 L LA b B 7z
O LR E A 9 BRI T 5.0
There are at least three yellowish renal tubular epithelial cells in a waxy
cast. This is classified as an epithelial cast and a waxy cast.

Figure 3.301 FEAIFIAE, 254ME 40x MRE

Granular cast, waxy cast 40x No staining
BRFHAEOHIZ A 9 R L L 728850 (RED) 238 % 720 Jhi A &
29 KPR 38T %o
Because there is a waxy region (arrow) in a granular cast, that is
categorized as a granular cast and a waxy cast.

EfB#Hg 20x HE 3@

Kidney histology 20x HE staining

PR ENIC A BN L AL, AL (RED) A5k L CTw
5T ENHERTE Bo

In the cast in the renal tubular cavity, there are depositions of
calcification components (arrows).

Figure 3.303
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Figure 3.300 LRZFHE, 23#KMEE 40x SHE

Epithelial cast, waxy cast 40x S staining
%) BB O AL DITE < el ST 2 RN LRI A7 RE
‘(“ g 5 o
In a waxy cast, renal tubular epithelial cells with their nuclei stained blue
can be confirmed.

}

Figure 3.302 _LRZMHE, 1B3E - fE@FAE 40x HRE

Epithelial cast, salt/crystal cast 40x No staining
PRERIR & 2 A U 72 FIAE IS RRAERS 0 OMAE bRz e % 3 A1 DL LA
LCTwa (KHY) 728 FRzFIR: & i - RTS8 %,
Three or more fibrous renal tubular epithelial cells (arrows) are attached
to the cast enclosing urate crystals. Thus, it is categorized as an
epithelial cast and a salt/crystal cast.

Figure 3.304 _LRZFI4E, 1G4E - @A 40x SRE

Epithelial cast, salt/crystal cast 40x S staining
TG Al ORI 2 B A L 723858 - Al A AR W PR Lz Ml s
3L AT LT %7280 BRI & D - #ES PSS 5o
Because three or more renal tubular epithelial cells are attached to a salt/
crystal cast enclosing yellowish brown urates, this is classified as an
epithelial cast and a salt/crystal cast.
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Figure 3.305 _LERZFI4E, 1848 - #&RAME 40x HEEE
Epithelial cast, salt/crystal cast 40x No staining
FIARIC I o TIRMIAE LRI (RED) 2375 L, FIAENICIZSEY
RN D EROKG IS S A DN D 72 LRI & 3HHT - A
MM T %0
Renal tubular epithelial cells (arrows) adhere to the cast, and needle-like
crystalline components thought to be drugs are also found in the cast.
Therefore, this is classified as an epithelial cast and a salt/crystal cast.

ANEIFUVHEE 40x SHRE

Hemosiderin cast 40x S staining

S Yefts TR AW O OPR IMEE LTHhZ, KROANEIFTY ¥
IR bN Do FRHH 2R BB LR 3w,

A hemosiderin cast appears as a granular cast appearing dark reddish
brown with S staining. The original color of the hemosiderin is lost. This
finding is likely to emerge with hemolytic diseases.

Figure 3.307

Figure 3.309 =AJ0OEVAE 40x HERE

Myoglobin cast 40x No staining

MGt Tl AR Gl ORHER DA BN E A L7225 9 BRHAED X
VAR DI END Do TIZFN LA T TS ) FRIAELS
SHT %o

Without staining, a myoglobin cast may appear as a waxy cast with
reddish brown fiber bundles randomly polymerized. If there is no
immunological evidence, it is classified as a waxy cast.
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Hemosiderin cast 40x No staining
MG IZBNT, NETTY VSR R O JERCIR 2 R,
When unstained, Hemosiderin components exhibit dark brownish
granular.

Berlin blue &
Hemosiderin cast 40x Berlin blue staining

Berlin blue ¢ 112 & o THEMICRB IN TS,

This cast is stained blue/indigo with Berlin blue staining.

Figure 3.310 =AJOEVHE 40x SHE
Myoglobin cast 40x S staining

S Jett TIRIRARER LRI TR O SN D o MBI i DT
WM D, M A 7 7 RPHRR, 5 ) Bk 2 S~ I fE
% & 5 o

With S staining, a myoglobin cast is stained in deep reddish purple or
deep bluish purple. In addition to the typical bundles of fiber, the cast
forms various shapes, such as the fine salmon roe, granular, and waxy
shapes.
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SAJOEVAE 40x REAMEZRE
(Streptavidin-Biotin ;%)
Myoglobin cast 40x Immunocytochemical staining
(Streptavidin-Biotin method)

RERBTOIF 70 VIR TH L, I+ 0E VIIMRIET

gzﬁ%iﬂ:ﬁ% LR§ R IE &2 HZES 5 2 & TRUBEA A2 B2

Figure 3.311

o
This is a myoglobin-positive image with immunostaining. Myoglobin
tends to reveal coagulative precipitation under acidic conditions and
causes acute renal failure by occluding the renal tubule lumen.

Figure 3.313 Bence Jones EEMAME 40x SE

Bence Jones protein cast 40x S staining
S gt ClIRBBICHB I NIA Z TIRDA ) HITHEE LTAHAZ
%o
With S staining, it appears as a salmon roe-shaped waxy cast, stained
reddish purple.

Figure3.315 74 JUVHEE 40x HERE

Fibrin cast 40x No staining
MHEER DT 7274 7 VHETH B MYt T PR
HOMHEE ST DI R T E B
A fibrin cast filled with fibrous components. The fibrous components in
the cast substrate are easily observed without staining.
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SAJOEVHEE 40x REEEEZLAE
(Streptavidin-Biotin ;%)
Myoglobin cast 40x Immunocytochemical staining
(Streptavidin-Biotin method)
%) MR L AR O IAR PR TE L, 347 TE VMt
[5E§ 2 IS RE AR BBGHTD %
Cuts similar to a waxy cast are confirmed. Immunochemical staining is
useful for identifying a myoglobin cast.

Figure 3.312

Figure 3.314 Bence Jones EHMtE 40x REHBILZERE
(KU ¥ —R##E ENVISION &)
Bence Jones protein cast 40x Immunocytochemical
staining (Polymer indirect method, ENVISION method)
TGt T L 81 Kappa D L <13 Lambda $f{ % Jefu 35 Z & 12
& D Bence Jones &AM L L CIEHI S5,
This is proven to be a Bence Jones protein cast by staining of the Kappa
or Lambda chain of the L chain with immunostaining.

Figure3.316 74 JUVHEE 40x SHE

Fibrin cast 40x S staining
747 YL S R TIERREWIARRTH D, MMEEHE D
MR T & 5,
Stainability of fibrin casts is poor with S staining. The fibrous structure
is identifiable.
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Figure3.317 744 JUVHEE 40x SHE

Fibrin cast 40x S staining
MR T O E 5727 4 7)) YIHETH D, MHEE O Gmk
BARRTHD. WROMTFHIEOFWIEIZHKEL TIZE ALY
i STV,
This is a fibrin cast filled with fibrous components, and the stainability
of the cast substrate is poor. Compared to the blue matrix of the hyaline
casts in the background, the matrix of the fibrin cast is scarcely stained.

Figure 3.319 74 JUVHAE 40x Azan £

Fibrin cast 40x Azan staining
FIHIEEIE Azan Jet Tl et SN DRI TH Y, 74 7))~
DRI GET 50 R O & RO 728t B k23
AL T2,
The cast substrate is fibrous, stained red with Azan staining, and
matches the staining appearance of fibrin. Fibers protruding from the
cast at the left end of the image are stained red.

EFIRE Vol.66 No.J-STAGE-1 RiL&SRSE 2017

Figure 3.318 7« JUVHE, ERMAE 40x SHE

Fibrin cast, epithelial cast 40x S staining
AR OREE 57274 7)) YIRETH Y, FHEIEE o Yetalk
BARTH %, Wl LEGHNE & DYt BE D2 IWIRTH 5.
This is a fibrin cast filled with fibrous components, and the substrate
stainability of the cast is poor. Its staining appearance is different from
that of renal tubular epithelial cells.

Figure 3.320 7« JUHM$E 40x Cytokeratin &

Fibrin cast 40x Cytokeratin staining
FIMJEE1Z Cytokeratin Hefi THeF 557, MIBHIE DM AHE S
no,
As substrates of the cast are not stained with cytokeratin, the possibility
of cell-derived components is ruled out.
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V W& - FERE
Microorganisms/Parasites

Figure 3.321 i 40x #ERE
Bacteria 40x No staining

IRESEASE T, ZBOME & MRS A SN Do BRI
YYiE Cld Escherichia coli 7 £ 0 7T LEHRR SRR TH 575,
WHEVE PR 6 JEHYIE Tl Pseudomonas aeruginosa RERHE b A 55,
In urinary tract infections, numerous bacteria and white blood cells are
found. In simple urinary tract infections, gram-negative bacilli, such as
Escherichia coli, are primarily found, whereas in complex urinary tract
infections, Pseudomonas aeruginosa and cocci may also be present.

Figure 3.323 i@ 40x SHE

Bacteria 40x S staining
FHEOMPRZHMER (k) LRI H ~BEICHE - Ml
HEALNEC A DN Do HPEIILTEHEPBETE 5,
White blood cells (neutrophils) in the center and bacteria stained blue to
black on the background are observed in a scattered manner.
Polymorphonuclear neutrophils can also be observed.
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Figure 3322 #iE 40x SHE

Bacteria 40x S staining
PRES\ZIIED D 2 Yyty, M & MRS B o aEk (FhEk) 23
HAHNb,
When there is inflammation in the urinary tract, numerous white blood
cells (neutrophils) are simultaneously observed with bacteria.

Figure 3.324 i 40x SZE

Bacteria 40x S staining
ZREOME & MRS A SN Do REBEGIE TIIMMmME ) 2 &
B% L, BRIORMEDGA SN S,
Numerous bacteria and leukocytes are found. Urinary tract infections
often involve hemorrhaging; thus, red blood cells can be found in the
background.
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Figure 3.325 il 40x SHE

Bacteria 40x S staining
ZHOME & FEOHMER (KA) B I ORI ADID,
DL IHR O G, —IRICENIZES THH, HKEIIKE SH
NECHEIZFE 2D LIILIED S,
A number of bacteria, several leukocytes (arrows), and red blood cells
are observed. In the case of bacilli, as shown in the figure, it is generally
easy to differentiate, whereas cocci are small in size and are often
difficult to identify.

Figure 3.327 #liE (BRE) 40x SHE

Bacteria (cocci) 40x S staining
SHOMU GRE) BALND, RPICALNEMEILT T LB
AR AL DS, Staphylococcus X2 Enterococcus 72 & DIRW S H &
(R R A
A number of bacteria (cocci) are visible. In urine, gram-negative bacilli
are often found, but cocci such as Staphylococcus and Enterococcus may
also be seen.

Figure 3.329 #fiE 40x SHE

Bacteria 40x S staining
Fi Dk F LA S B OMF A BN Do REFGIE LMD 5
M, JBNISHEAES 2 FLHAE R 2% P LR o 2Kl 2 # - 72
bDOTH %,
Numerous bacteria are found on the squamous epithelial cells on the
right. Most cases are identified in females, and this is a lactobacillus
resident in the vagina covering the surface of squamous epithelial cells.

EFIRE Vol.66 No.J-STAGE-1 RiLASRSE 2017

Figure3.326 fHiE 40x SRE
Bacteria 40x S staining
BBIRICHA SN MBI CTH L, SHMITH T Y, —F, IS L
LIS 2. SRR & B L RO T Ktk LI
1T l) o

Bacteria found in a bacterial conglomerate. These are stained with S
stain and resemble renal tubular epithelial cells in appearance. Adjust the
micromotion of the microscope to observe the details of the bacterial
conglomerate and perform differentiation.

Figure 3.328 il (BRE) 40x SHE

Bacteria (cocci) 40x S staining
ERENIH A AR S CHEIZHED 2B, & I
L OENDPHEE LT ED D B, EREITIBIR, K& E2% - T
Wb ZENLN,
Because the cocci are small, they are difficult to differentiate. Although
it is particularly difficult to differentiate cocci from amorphous salts,
cocci typically have a consistent shape and size.

Figure 3.330 il 40x SZHE

Bacteria 40x S staining
WA 7 4 7 & 2 FIRICHIE MO/l (ZRME) Tho.o
MR AR R (B - 927 7 2RPUHE) AT, LiIZLIEE
#HINnb,
Bacteria (deformed bacteria) in which the bacterial cells are elongated in
a filament form. This is frequently observed in cases in which inhibitors
of cell wall synthesis (B-lactam antibiotics) are used.
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HE 40x SHEE

Bacteria 40x S staining

747 A Y MRICHIE CMO7C/ME (BTRME) Thb, RE
(2 &0 M ORI EE G EAE U 5 & IRREIRTE, FREEA M 2 &
HPHE S NEEICEILZ ET %,

Bacteria elongated in a filament form (deformed bacteria). Inhibition of
bacterial cell wall synthesis by antibacterial drugs inhibits
morphological retention and partition wall synthesis, resulting in a
change in the bacterial cells.

Figure 3.331

Figure 3.333 #lE d40x HRE
Bacteria 40x No staining

WD 7 4 74 2 PRI ST, —#27a 7R 5 AT
LRI (BMW) THb, COBRE—HICAT7 0T T AL
e,

A bacterium in which the bacterial cell elongates in a filament form and
partly swells into a hump shape (deformed bacterium). This shape is
generally referred to as a spheroplast.

Figure 3.335 #iEE 40x SHE

Bacteria 40x S staining
A7 2077 A MNIOERMATE - 77 % L RMARWED )T
HIVNA R BRPURSER ARG LIE LIEBIE S s . HIMERICHE
B9 2 DRI A Lo
Spheroplast-type deformed bacteria are frequently observed when using
carbapenem antibiotics, one of the B-lactam antibacterial agents. These
deformed bacteria are similar to leukocytes, but appear in significantly
irregular sizes.
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Figure 3.332 #lEE 40x SRE

Bacteria 40x S staining
74 7 X FIRICHIE RO/ (BTN Thdo WILIK
IZABND,
These bacteria elongated in a filament form (deformed bacteria) and
constitute bacterial conglomerates.

Figure 3334 H#iE 40x SHE

Bacteria 40x S staining
A7 x0T 7 A NIOERME T, 77 ABREEREEICLY
MNEED —fBsdeb i 2 EIZ X D HRICEREZEL %,
A deformed bacterium of the spheroplast type. Bacterial cells of gram-
negative bacteria become deformed due to the loss of a partial cell wall
by antibacterial agents.

Figure 3336 EE 40x ERE
Fungi 40x No staining
HEIE, IRABOMIETRIAFEDS %,

Fungi are light gray, oval shape, and appear in irregular sizes.
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Figure 3.337 HE 40x #ERE
Fungi 40x No staining

RAEZREIMITLZIREBOHETH %,

Fungi with long stretched mycelial threads.

e
—-—
-—
—-—
—-—
Figure 3.339 HMIRDEZ 40x SFE
Naked nuclei of white blood cells 40x S staining

FIMBRDOREAS I, BAFRAE L T2 IR (B TH 2 (KD,
ZVECTHER 3 E 5 DRAR R ETLIRLIEBIR SN, KB
T ER T BERER E FRD B o

The leukocyte membrane is broken, but the nuclei remain (naked
nucleus) (arrows). These are frequently observed during contamination
by white blood cells from the vulva in female patients. The majority
exhibit neutrophilic segmented nuclei.

BHE 40x \ERE

Fungi 40x No staining

PIEH LG OBEIRT, HRHIEOREII LD HEIRE L
BLTwad, MidAR) =R RS (74570 2> B) RAHE
BHITHRE SN,

In the urine of a patient who is receiving antifungal medicine, the
bacterial bodies were greatly deformed due to the influence of the fungal
drug. These were observed in patients taking polyene antibiotics
(amphotericin B).

Figure 3.341
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Figure 3.338 EE 40x SRE

Fungi 40x S staining
FEHOAMBKIEFZELZLTEY, MBENICEZEOER A
% ﬂ 6 o
Leukocytes identified by the arrows phagocytose fungi, and numerous
fungi are found in the cytoplasm.

Figure 3.340 U UD L 40x SHE

Fusarium 40x S staining
7 SIS TEER THMO T3S S 5HE S, Ak IR o
WA CTh %o KEPFIFIEED S DIRATH %25, EGPhHTED
KFLAEZII ALNS,
Fusarium is a soil fungus. It is isolated from the soil of fields and is
originally a pathogenic bacterium of plants. It usually appears due to
external contamination but may also be seen in immunocompromised
patients.

Figure 3.342 EE 40x SZIE

Fungi 40x S staining
Figure 3.341 @ S @i Tdh %, RILER T LIX LIZBIR S N2
AL L72ARIMER & BT 2356535 % o EFIILSUG R RN & 2
IO A 7 & CTHBIS 50
S staining image of Figure 3.341. It may be similar to the swollen red
blood cells often observed in low-density urine. The occult blood
reaction and the presence of hemolysis by adding acetic acid are used for
differentiation.
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Figure 3.343 EBRUIEFR 40x ELE

Trichomonas vaginalis 40%x No staining
FHER TR ICHIE R W B 2 B2 L CBIgt S b, FRIRER,
FEREFH AR WE (RIBOKRT 2 L) WEZEEL, Hke o
SR ASH I 2 s & H3 D B o
In fresh urine, Trichomonas vaginalis is observed actively moving
flagella and undulating membranes. When a long time passes after
taking a urine sample (i.e., decrease in urine temperature), the bacteria
cease activity. Thus, it can become difficult to differentiate these cells
from white blood cells.

Figure3.345 EERUIJEFR 40x SEE

Trichomonas vaginalis 40% S staining
R PO R (7 FYOpEIR) [CaELTwalEN) aE
FAT, WTFEBMIED 7 ) a—7 v 23381 E LT 5.
Trichomonas vaginalis are parasitic to the surface of squamous epithelial
cells (grape cluster-shaped). Their nutrient source is the glycogen of
squamous cells.

Figure 3.347 EJV/\JUV{EMMIRRI 40x BRE

Schistosoma haematobium egg 40%x No staining
EOLoN U M i, B 110~170 pm, 4% 40~70 pum T
BImICRE A AT L2HITH %, MIREMNED 2 EDE 0,
Schistosoma haematobium egg has a size of major axis: 110-170 pm,
minor axis: 40-70 um, and has a large spine at the tail end. It is often
accompanied by hematuria.
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Figure3.344 EBERUIEFR 40x SHE

Trichomonas vaginalis 40% S staining
KENHE MY T EF A TIHB & 51E T % & HINER & ORI A3 %
Thbo MFRZIMT 5 & HMER OB AWIBI i S il 2378
Db,
When Trichomonas vaginalis (arrows) stop their activity, differentiation
from leukocytes become important. Adding acetic acid, the nuclei of
leukocytes are clearly depicted, it makes differentiation easy.

Figure3.346 EBERNUIJEFRX 40x MG RE

Trichomonas vaginalis 40x MG staining
PR & DER S B2 55, BIWEAZ (El#%, MG Jefaze &
iy & Mk & OENIES TH L. BN TEF RETHMEW
MEMTOBIHIND,
When it is difficult to distinguish from white blood cells, MG staining
for smear sample makes differentiation easier. Trichomonas vaginalis
has an elongated nucleus and flagella.

Figure 3.348 EJV/\UVEMRE (S5 ITL) 40x BLE
Schistosoma haematobium (miracidium) 40x No staining

[SIZAV VRS | LTINS S By~ € 0 riag Ll Aol o i 3TN E 3 Aty
AFniglt (FBHW 37T L) BERFICBILE SN Z
LB S,

In the urine of patients infected with the causative agent of Schistosoma
haematobium, larvae (hairy larvae; miracidium) born from eggs as well
as the eggs may be simultaneously observed.
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Figure 3.349 $%ID 40x fHERE

Enterobius vermicularis egg 40% No staining
BEHUIE, REEICEIN SN b0 TIE %, ILMEFIZER S h
72U, RIROBEHCIRINRAL 72 O TH %0 BFHIZENT
FiOFAIRDIEIRZ 7R T o
Enterobius vermicularis eggs are not laid in the urinary tract. Rather,
eggs laid around the anus are mixed into the urine during urine
collection. The color tone is transparent, and the eggs are shaped like
persimmon seeds.

Figure 3.350 FEiFHR (7« SUT7EBSHR)  20x F|RE
Strongyloides stercoralis (filariform larva)
20x  No staining
FERRUUE, ARG ORIENIZEFET 205, ENPIKT LT
WD EH TR B IBIB A LN DY ED D %o
Although Strongyloides stercoralis normally infest the mucosa of the
small intestine, they may be detected in the urine of patients with a
weakened immune system.

vVl 538 - {EEAEIRNE, BRGNS ERERE EYiEaiE—
Salts/Crystals: Salts, Normal Crystals, Abnormal Crystals, Drug Crystals

VAUBENILY D LER 40x EBRE

Calcium oxalate crystals 40x No staining
IENHARORE T, SRS 7 VA ) P CTIL Wi Tig s
oo BERRICHERES, HRTHAST 50 pH6.S

These are regular octahedral crystals that can be observed in a wide
range of pH from slightly acidic to alkaline. They do not dissolve in
acetic acid but dissolve in hydrochloric acid. pH 6.5

Figure 3.351
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Figure 3.352 Y1 9UBAILYDLER 40x HBRE

Calcium oxalate crystals 40x No staining
YL IE TR OREET, WHRICIZE A7 v MR () o
BHEOND, WBTHEMRT 5. pHT.0
In the center, regular octahedral crystals are found, and in the
background, biscuit-like (circular) crystals are observed. They dissolve
in hydrochloric acid. pH 7.0
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Figure 3.353 Y a1UBAILY D LER 40x HBEE

Calcium oxalate crystals 40x No staining
IIROFERT, Y2 IBAN T 7 AR O ¥ 2 R
RANT T NRPE, KA VREIZE DT SRR B,
pH 7.0
Spinning top-shaped crystal. Calcium oxalate crystals differ in the shape
due to the concentration of oxalic acid, calcium, and various ions in the
urine. pH 7.0

Figure3.355 Y aDEAOILY D LGER 40x BRE
Calcium oxalate crystals 40x No staining
WM ORRBAOND  EAD % L EWEOD KM TH 5,
pH 7.0
Oval-shaped, transparent and thin crystals. pH 7.0

Figure 3.357 Y1 9UBAILYDLER 40x HBRE

Calcium oxalate crystals 40x No staining
YUV E YR TIE, B 723 HIE 0 8 D R % 7R 35 i
BLITLIEBIZE IS, iz ) Ve VICRkF ) e 25
%o pH7.5
In bilirubin-positive urine, crystals exhibiting a circular- or oval-layered
structure are often observed. The color tone is yellowish brown due to
the presence of bilirubin. pH 7.5
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D aATBAIY D LER 40
Calcium oxalate crystals 40x No staining

KA THHIEOREG TH S, €A% v MR (Figure 3.352) RHHIEO
FEEEARIMER (RE) LM 2HE0H L. UL, RiIRIGKEDE
ET50I1TH L, TRl iﬂﬂ%%f?ﬁ) 0, FLERIRERLGRYH B L
HECTENTE S, pH6S

Oval-shaped crystals of different sizes. Biscuit-like (Figure 3.352) and oval-shaped
crystals may be similar to red blood cells (arrows). However, red blood cells
exhibit a pale yellow color, whereas these crystals are colorless, of different sizes,
and glossy. Thus, the crystals can be differentiated from red blood cells. pH 6.5

Figure 3.354* izl =)

Figure3.356 Y aDEAILY D LIER 40x BRE

Calcium oxalate crystals 40x No staining
Mgk (k7 LAWK OFEE T, RERA IV T AfEE D FERDIE
WRERIGEVD L. LU, BRIV Y7 2RI TXIE
AR LR OWERT 5. pHO6.S
Dumbbell-shaped crystals. Calcium carbonate crystals may exhibit the
same shape in some cases. However, calcium carbonate crystals dissolve
while producing bubbles in acetic acid. pH 6.5

Figure3.358 Y aDEAILY D LEEER 40x  Alizarin red 26
Calcium oxalate crystals 40x Alizarin red staining

Figure 3.357 D& % Calcium 44t (Alizarin red Jeft) L72d D

T, Calcium FFtEORMIZHEEM I N TS,

The crystal shown in Figure 3.357 is stained with calcium staining

(alizarin red staining). It stained red and indicates calcium-positive.
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Figure 3.359 Y1 9EAILY D LEG
Calcium oxalate calculi

AAME WA ARl (ESWL) CRRINS Wizy 2 fA v A

A ThHbD. YaTBANY T AL, TR EBH T, X
HZMM 2T %0
Calcium oxalate calculi collected with extracorporeal shock wave
lithotripsy (ESWL). Calcium oxalate calculi are yellowish brown or dark
brown, with irregular surfaces.

Figure 3.361* [FRERIE 40x HERE
Urates 40x No staining

BRI T IS 2 O MR TH 5. K& %25 & 2,8-DHA
Kb & LT 2 O TN 7213 EDTA MZEFEHRK IS T § 5
GEHENEZET 5. pH6.0

Brown amorphous salts deposited from acidic urine. When the
deposition is large, it resembles a 2,8-DHA crystal. For differentiation, it
is necessary to heat or wash the specimen with EDTA added
physiological saline. pH 6.0

Figure 3.363 [RE&fER 40x \BRE
Uric acid crystal 40x

B CTHIEROMNTH 5, pHS.S

A yellowish brown chrysanthemum blossom-shaped crystal. pH 5.5

No staining
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Figure 3.360 FREZIE 40x HRE

Urates 40x No staining
FRVEIR THF I 5 2 1B 0 IR THER CTH 5o @Ok DR 0SB
Lot (flt) 22350 HlESZVIHEE, BRk BE
F5E X\, pHGS
Brown amorphous salts deposited from acidic urine. The urine after
centrifugation is brick red in color. If a large amount of salt is deposited,
it is better to perform observation after dissolving them. pH 6.5

Figure 3.362 [REEIESR 40x HRE

Uric acid crystals 40x No staining
W TER O TH Do KRN IIRILIR TS 20 KMk
LAY 7 L THET %o pH6.0
Yellowish brown rhomboid shape crystals. Uric acid crystals are
deposited from acidic urine and dissolve in potassium hydroxide. pH 6.0

Figure 3.364 FREGER 40x \ERE
Uric acid crystal 40x No staining

WM CHER k7 L AIR) O TH 5, pH6.0

A yellowish brown dumbbell-shaped crystal. pH 6.0
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Figure 3.365 FREEfGER 40x \BRE

Uric acid crystal 40x No staining
WG THESR 7 LR oM THS, pHSS
A yellowish brown dumbbell-shaped crystal. pH 5.5

UVERE 40x ERE

Phosphates 40x No staining

I~z EL, ZRICHTNT 2 EBSEOWTE 25, il
WL VIEEE, R, BIET 5L X BERR, MR TR
%o pH7.5

Phosphate appears colorless to whitish gray and obstructs observation
when the deposition amount is large. In such cases, it is better to perform
the observation after dissolving them in acetic or hydrochloric acid. pH
7.5

Figure 3.367

UVBAILY D LGSR 40x BRE

Calcium phosphate crystal 40x No staining
e ~ K T THRIR O TH 5. MOKMIIPRREET S,
pH 8.5

A plate-shaped crystal that appears colorless to whitish gray. The surface
of the plate is granular. pH 8.5

Figure 3.369
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Figure 3.366 FRE&fGER 10x ERE

Uric acid crystals 10x No staining
O CTHRIROKMH TH 5o HEMRA O THIRT b BIgT
WLEHEDV DD NN—HFTARWELE, EFRI#EL R0
TENLIELIEH S, pHSS
Yellowish brown bar-shaped crystals. These are relatively large crystals
and may be observed by the naked eye. It is often difficult to place the
coverslip on such specimens. pH 5.5

Figure 3.368 UVEENILY I LFER 40x HELE

Calcium phosphate crystals 40x No staining
et~ IR A CTHAERDORER TH B0 FRITIIPAROHMHHIH 5
Nn, B, MEEE TS 5. pHS8.0
A colorless to whitish gray crystal exhibiting a chrysanthemum blossom
shape. There is a plate-shaped crystal in the background. It dissolves in
acetic acid and hydrochloric acid. pH 8.0

UVBT7VEZDLI IRV D LER 40x BLE
Magnesium ammonium phosphate crystal

40% No staining

AL~ O CHE RO WM TDH o TIVAVHIRTBIE I N,
TLT —EHEERIC L 2 REEIER ETRBLT 52 0D 5,
pH 8.5

A colorless to pale yellow envelope-shaped crystal observed in alkaluria.
It may appear with a urinary tract infection with urease-producing
bacteria. pH 8.5

Figure 3.370
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Figure 3.371 U VEET7 VEZOULI TRV D LIER 40x BLE
Magnesium ammonium phosphate crystals

40x  No staining

AL~ PRI THRIROFHTH 5, WRIIEZHOME RSN
%, pH 8.5

Colorless to pale yellow bar-shaped crystals. Many bacteria are observed
in the background. pH 8.5

Figure 3.373 UYVE7ZVEZULI IRV I LER 20x BRE
Magnesium ammonium phosphate crystal

20% No staining

e~ THEDO PR DO TH % pH .S

A colorless to pale yellow butterfly wing-shaped crystal. pH 8.5

Figure 3.375 FREE7Z VEZDLER 40x ELE

Ammonium urate crystals 40x No staining
e~ R THE AT 2 ERIROR N TH 5o IREFIRGWE & B
W bYahid Y, WRIHIEZH) 2 LA LIELIED 5. pH .0
Brown to pale yellow spherical crystals with thorns that may be
associated with urinary tract infections. Bacteria are often observed in
the background. pH 8.0
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Figure 3.372 U VEE7 VEZOULI TRV I LIER 10x BEE

Magnesium ammonium phosphate crystals

10x  No staining

D ~ R CHRIR, BEROMMTH 2. B KRB ORI T
AHRTH Bl e 2236033 % pH 8.0

Colorless or pale yellow crystals appearing in a bar or envelope shape.
They can be observed with the naked eye due to the relatively large size
of the crystals. pH 8.0

Figure 3.374 FREEZ VEZDULIER 40x HERE

Ammonium urate crystals 40x No staining
Rt~ R TR AT 2 ERIROR N TD 5o KA DA
BT, —RICT VA VMR TBIE SN LD, LIZLIZHREKRTD
Bigish b, pHS.S
Brown to pale yellow spherical crystals with thorns. Thorns of various
sizes are characteristic. Generally, the crystals are observed in alkaluria;
however, they can also be observed in acidic urine. pH 8.5

Figure 3.376 EAMRE7 VEZDLER 40x \ELE
Ammonium acid urate crystals 40x No staining
SRERNCIIRIRT > B =7 A E R TH B0 GO EANH
I e Rtk T A OFLHRHI AR A & 5 BEREAEE A SO BRK &
7%, pH 6.0
Ammonium acid urate crystals are morphologically similar to
ammonium urate crystals. They may cause postrenal acute renal failure
due to the calculi in young children with infectious gastroenteritis or
people who abuse laxatives. pH 6.0
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Figure 3.377 REEHNILY D L§EE 40x EBRE
Calcium carbonate crystals 40x No staining
KA CHERIR (BT LA IK) ORETH Do WHEER, R
fmﬁ%?ib&#%@%?éommo
Colorless to whitish gray dumbbell-shaped crystals. They dissolve while
producing bubbles with acetic acid and hydrochloric acid. pH 8.0

Figure 3.379 EUJLEVHER 40x ERE

Bilirubin crystals 40x No staining
Wit CEIRDKEHTH B0 BEHIRIEG LD, BB I
LTV aERH 5. WHRICALNS LEMIEZ &b His
%o pH 6.5
Yellowish brown needle-shaped crystals. They may aggregate radially or
may be deposited on epithelial cells. Epithelial cells found in the
background also turned yellow. pH 6.5

JLRAFO-)ViER 40x HFRE

Cholesterol crystals 40x No staining
AL CEALZIE R R ROWRROKEHTH D, HEDEH &,
VAT URERICEB S 2 A0 H B AT VRIS AIE O
%3 5. pH6.S
Colorless, distorted square or rectangular plate-like crystals. When
overlapping, they may look similar to cystine crystals, but cystine
crystals have a hexagonal contour. pH 6.5

Figure 3.381
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Figure 3.378 RE&EHNILI D LfER 40x EBRE
Calcium carbonate crystals 40x No staining

IKEf TR @7 LAR) ofRThb, YavBh
w/ﬁA%H% LIZLIFREDOTEREEZ RS HENH 5o BERS
BRI CAu % LT %, pHT.S
Colorless to whitish gray dumbbell-shaped crystals. Calcium oxalate
crystals often exhibit a similar morphology. They produce bubbles when
acetic acid or hydrochloric acid is added. pH 7.5

Figure 3.380 EUJLEVIER 40x |LE

Bilirubin crystals 40x No staining
FBGHE AT I L 72, S THARORT TH %o pH 6.5
Yellowish brown needle-shaped crystals precipitated on an epithelial
cell. pH 6.5

Figure 3.382 U AFO—)LiERE 40x HFERE
Cholesterol crystals 40x No staining
M’éfm/utlEjﬂf/%Eﬁﬂi@i‘w}\@%eﬁ%fiF) b Y Golz
FEmTH Do pHT.0
Colorless, distorted square or rectangular plate-shaped crystals that are
overlapping. pH 7.0
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Figure 3.383 Y RAFUVHGER 40x ERE
Cystine crystals 40x No staining

m@.f/\ﬁﬂ/miﬂlk%naafﬁ)%o WSEbERDEG) LAV AT

O — VA ICERT 2 56055 50 BRIER TA LN S, MEKT
W B I LB lil%t;i;‘i 23 %o pH6.0
A colorless, hexagonal plate-shaped crystal. When the crystals overlap
in many layers, they may look similar to cholesterol crystals. Cystine
crystals are found in acidic urine. In bacterial urine, they may dissolve
instantly, making them difficult to observe. pH 6.0

Figure 3.385 2,8-Yb ROFYT7FUHER 40x H|RE
2,8-Dihydroxyadenine crystals 40x No staining

B THEOMETH b0 JRIETY) AR O APRT KIRIE

THAOND, KEEILH ) Y L THEMT %, pHT.0

Brown, circular crystals found in cases of APRT deficiency of

congenital purine metabolism abnormality. They dissolve in potassium

hydroxide. pH 7.0

Figure 3.387 ISR 40x HERE

Drug crystals 40x No staining
BHEIEYZ L L L b LK TH D, SHI DI
Al M HEZ: & & A%
A crystal that appears to be derived from medication. Causative drug
identification is often difficult due to multidrug administration.

LY EHO
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Figure 3.384 Y RAF VR 40x ERE
Cystine crystals 40x No staining
M@,T/\EH/O)?FEL«IMEBE’Cﬁé Ee )Gl Th b, Nl
DI AIRS o MO AIL 120 EETH S, pH6.5
Colorless, hexagonal plate-shaped crystals that are overlapping. A
hexagonal outline remains. The angle of the crystal is 120°. pH 6.5

Figure 3.386 28-Jk ROFV 7 TR
2,8-Dihydroxyadenine calculus

28-Ye Fux o 77r= 1%, L D IRPICHRES B & A5

BOEEEMET B SOMA L X MBBYET, X MR T

ABEHTH S v,

When 2,8-dihydroxyadenine is excreted in the urine from the kidney, it

becomes crystalized and forms a calculus. As X-rays penetrate this

stone, no stone image is produced via X-ray photography.

Figure 3.388 EMER 40x HERE
Drug crystal 40x No staining
PRI L 2 L BDbNLFERTH %,

A crystal that appears to be derived from medication.
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Figure 3.389 ZEWfEE 40x ERE
Drug crystal 40x No staining
RN L B L RUDN DR TH %,

These crystals appear to be derived from medication.

VII Z0fth
Others

Figure 3.390 NEJFUVEERI 40x B|BRE

Hemosiderin granule 40x No staining
et TR (0 ORI D T 50 HRERIZANE T 7)) ¥
O LR LRI T, R ISHE L 728 i oo /N ELIRE 73
NETVTY YERTH B,
An unstained dark brownish granule component. In the center, there is a
tubular epithelial cell containing hemosiderin granules, and the yellow
small granules scattered in the background are hemosiderin granules.
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Figure 3.391 ANEIFTUVEERL 40x SRE

Hemosiderin granule 40x S staining
NETTY VR, SEETIIRARBEICET D, B MNEO
RIS B0 S0 X9 23paid, Mt TOMER Berlin
blue ¢t THER T %o
Hemosiderin granules stain dark reddish brown with S staining and are
similar to the granular components of granular casts. In such cases,
confirmation must be performed by unstained observations or Berlin
blue staining.
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Figure 3.392 ANEYFUVEEAL 40x  Berlin blue &
Hemosiderin granule 40x Berlin blue staining

ANEVFY VRN, ANEZSOE VCHET 8% &7, Berlin

blue B TIXHFRBIIY T 5,

Because hemosiderin granules contain iron derived from hemoglobin,

they stain blue/indigo with Berlin blue staining.

Figure 3.394 B5fHii& EEE&

Renal histology Electron microscopic image
Fabry J% \Z FF BN 22 AR B IR O @ IRFE KW (ceramide trihexoside;
CTH) AV YV —AHNIIALNL,
Annual ring-like layered deposits, ceramide trihexoside (CTH),
characteristic of Fabry disease are found in lysosomes.

Figure 3.396 1&RMS 40x HERE

Semenal component 40x No staining
HIZBRHER OMERR3-W C, FHTARAMEEITSR, RO D
£ BTS2 R0 B o
An amyloid body in prostate-derived gonadal secretions. It exhibits a
layered structure similar to the annual rings of a tree trunk.
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Figure 3.393 |{ERIVK (ZILRU—IME) 40x FBRE
Mulberry body 40x No staining

Fabry J5 D EFRICIE, IR E A CEH ORI 25 IR0 8557381

HEN, TheREME (VX)) —ME) L),

In the urine of a patient with Fabry disease, a characteristic spiraling

component that is grayish white and transparent is observed. It is termed

a Mulberry body.

SRR (WILNU—HHAE) 40x SHE
Mulberry cell 40x S staining

WEROFBN 2B CTh 2 R FME (VXY —/ME) 23l
WIS T 5 DO ZFEMB () —#ile) &), i
PUEIRIE ISR S 2 72 0@ TR 2 E T %,

A Mulberry cell is a cell in which there are numerous spirally shaped
structures known as Mulberry bodies. Because it is similar to an oval fat
body, care must be taken during differentiation.

Figure 3.395*

Figure 3.397 fERES 40x SRE

Semenal component 40x S staining
HTARANMEIL, SHMATIRE~RBICRBIND, Rl
T IR SRR T E 22, Jeffh, WHAREET 5 &Ik
WA & % D808 %
The amyloid body is stained red to purple with S staining. In a stained
image, a layered structure may be confirmed. However, the layered
structure may become unclear over time.
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Figure 3.398 RIILARMEMR 10x HE R
Prostate histology 10x HE staining
BRPEPNIZ R IRBE S 2 R T T A RAMEDS A BN D,
Amyloid bodies exhibiting a layered structure are found in the glandular
cavities.

Figure 3.400 15®AS 40x SHE

Semenal component 40x% S staining
KR ORI T, MRV D DA ) RRIEICE DT 23
BRH Lo R ZAEER D HBAONDL Z L L bl
i R
A gonadal secretion derived from a seminal vesicle. When elongated,
these may appear similar to waxy casts, but they can be differentiated
when typical seminal components are found in the background.

Figure 3.402 15T 40x SHE

Seminal component 40x S staining
HIAZMRAS A BB IRIZ I S 723U T, 530 DRI I A L
1L BOFRMERDS A SN,
A seminal secretion observed in the urine of a patient with prostate
cancer. A lot of concentrated red blood cells inside the secretion can be
observed.

156

Figure 3.399 1&®M 40x SHE

Semenal component 40x S staining
FEHCE O 5w T, B TR O EYE T, €75
YREET L, ¥IF VIROPIZEEFPIHASIN TV S, S G
LTI~ BEIGE SN 5,
Secretions from seminal vesicle, which are near-circular, nonstructural
substances of different sizes, and gelatinous. Spermatozoa are enclosed
in the gelatinous form. With S staining, they are stained red to purple.

Figure 3.401 F&&AS 40x SHE

Seminal component 40x S staining
FEEEHR ORI C, 53 OilfkE,  FEIRRY LA 2 5 O C
WhHIZEDBRLWA, MMERDLLEELD D,
A gonadal secretion derived from a seminal vesicle. In many cases, the
contour of the secretions are relatively rounded; however, sometimes
those are uneven.

Figure 3.403 15RAS 40x SHE

Seminal component 40x S staining
M < HAERD W TH 2755, FADBNAZT I TN Do HYLHR
IO TH B35, FEHFEEE & @Il ins,
An elongated cast-shaped secretion with rounded corners. The center
portion is pink, but it becomes stained blue over time.
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Figure 3.404 15RALS 40x SHE
Seminal component 40x

RO TWY T, H—HEEZ T 5,

A large secretion that exhibits homogeneity and has no structure.

S staining

Figure 3.406 f&RES 40x \BLE
Seminal component 40x No staining
KARF DT W H SN Do 5B ONIBITIZZENRLD A BN 5o

Secretions of different sizes containing vacuoles.

Figure 3.408 15T 40x SHE

Seminal component 40x S staining
HINZIRHR ORI T, Lo F R &S, KANRE O/
BoMIEHS T, ARIMERS FMLEk & FPE 3 5,0
Prostate-derived gonadal secretions, called lecithin granules. These are
compact circular components of unequal size, similar to red and white
blood cells.

EFIRE Vol.66 No.J-STAGE-1 RiLASRSE 2017

Figure 3.405 {5EfAME 40x HE L&

Seminal vesicle histology 40x%
FEIEALREN ) — RS O W s H B,
Uniform secretions with no structure are found in a seminal vesicle
tissue.

HE staining

Figure 3.407 F&&AS 40x SHE

Seminal component 40x S staining
M < 2228t IS S 2 R W T B o B IRITKET-28
HHND T ERTWHDAHINZ LD LEHNT 5o
Slender secretions that are similar to vacuolar denatured casts. They can
be differentiated from casts as they have rounded corners and there are
spermatozoa in the background.

Figure 3.409 XBHflld 40x SHE

Macrophage 40x S staining
FHEE D ORARIC LIF LIS F 2 AR L2 REMRAA 505
Bahidbo
Macrophage cells that contain phagocytosed spermatozoa are often
observed when a semen component is mixed into a urine sample.
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Figure 3.410 KE#iiad 40x SHE

Macrophages 40x S staining
SRR BEIRICHA LN REME TH . Ml & af
LIRS 2 720 S IS 50 I RICIER T2
HAHNb,
Macrophages observed in the urine of a patient with acute prostatitis.
They are similar to oval fat bodies because the macrophage cells
phagocytize fat components. Thus, care must be taken during
differentiation. Spermatozoa are seen in the background.

HEHEDRA 40x SRE

Contamination by feces 40x S staining

BT ENVIKROBWIRETH D, 1ZEAEHILM 25 DEATHL
RLPEICH LN DA, BEIER K03 A DB 2 &1 X ) I
e &l & Dzl (BEBEHE) 32 2 356 (I BRIR I 12 5 720 i
%D BWGTH S,

Capsule-like food residue. Although most are found in infants or women
due to contamination from the anus, they are clinically important if there
is a passage between the bladder and the intestines (vesicointestinal
fistula) caused by diverticulitis or bladder infiltration of colon cancer.

Figure 3.412

Figure 3.414 EEDREA 40x ERE

Contamination by feces 40x No staining
THOMRAEOME THRE ET 5. HRAOFEMPIZE A
55,
Shelf-like cells of legumes exhibiting a columnar shape. They are
commonly found in the feces of Japanese individuals.
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BEDEAN 40x SHEE

Contamination by feces 40x S staining

EW %A T VRO EWIRE T, A T RV R O MIKLEE T
H5o

Transparent, encapsulated food residues. The capsule portion is the plant
cell wall.

Figure 3.411

Figure 3.413 EEDEA 40x HELE

Contamination by feces 40x No staining
MW T RIVIRDEWIRE TH o MV D DI IHEITHM S
BN D%,
An elongated capsule-like food residue. Slender-shaped capsules may
appear similar to casts.

BEDEAN 40x SHE

Contamination by feces 40x S staining
GHOMIRMAROMNE T, THIB X OWRIE R S OEHUZ X ) 8l
Hahbd,

Shelf-like cells of legumes observed in people who ate beans, miso, or
tofu.

Figure 3.415
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Figure 3.416 EEDEA 40x SHE

Contamination by feces 40x S staining
MW TR VIROBWIRIE TH o 1 72V ORISR I
WZES 5
Elongated capsule-like food residue. The interior of the capsule is
similar to a granular cast.

Figure 3.418 EEODEA 40x SHE

Contamination by feces 40x S staining
B TENVIKROBEWIRETH B0 H 7 IV O NERIZIERL IR,
RN
A capsule-like food residue. The interior of the capsule is similar to a
granular cast.

Figure 3.420 EEDEA 40x SHEE

Contamination by feces 40x S staining
WMHET, T35 282 F L, MEICHEUT 5, BMEDHRAL,
FRITITHR DA SN, TEETHIUTRKORLYELEZ ) & L,
A muscle fiber with two parallel sides, similar to a cast. With fecal
contamination, bacteria are found in the background. Thus, another urine
sample should be collected if possible.
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Figure 3.417 EEDEA 40x SHE

Contamination by feces 40x S staining
Y OMEERZHER L, KOSOMBEELBLEETHL, £<1EH
TAREE T, KSWFSFSETH S,
A duct that constitutes the vascular bundle of plants and becomes a
passage for moisture. Many are spiral-shaped ducts and that thickness is
various.

Figure 3.419 EEDEA 40x HELE

Contamination by feces 40x No staining
Wt~ F OO RGE~FIIE & 85 2 WHHRE Of#iHE <&
%o BHRLALR 5 ) BRFIEE & BT B0 <400 G L~ X 40%)
TELBIET 2 L~ ITHHPHA LN 5,
A muscle fiber derived from meat appearing as a pale yellow to
yellowish brown rectangle or oval shape, similar to a granular or waxy
cast. When observed with x400 (objective lens 40x), uniform, transverse
stripes are observed.

g 40x BRE
Fiber 40x No staining

FA Ly PR=AN=RKHOWAMEDPRAT 2HEDVD 5. MEWV
D DITHAFICEPT %,
Fibers of toilet paper and clothing may contaminate the sample. An
elongated fiber appears similar to a cast.

Figure 3.421
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Figure 3.422 it 40x SHE

Fiber 40x S staining
MRS S 275, JEAD D D illix & B ROBFPIIETDH 5.
A fiber that appears similar to a cast; however, this fiber is thick and the
boundary between the verge and the background is clear.

Figure 3.424 THABAFL 40x FERE

Starch granules 40x No staining
FHEDOTARANTH S, ALY DLORATH S, I
DTARARIIFEMERARFIZS ASN D560 H 5,
Oval-shaped starch granules due to contamination from paper diapers.
Oval-shaped starch granules may also be observed with fecal
contamination.

Figure 3.426 THhSAKL 40x S HE
Starch granules 40x S staining
JIMED TA KA TH % FEORAIZL S,

Oval-shaped starch granules derived from fecal contamination.
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Figure 3.423 TABAKL 40x FRRE

Starch granules 40x No staining
AR S ), BERIRR N F T OWwE D IRE RS 5, o
R3d Y flifiksr & BT %0 TAERMA LV % EOTARAR
PRHFCHA LIS DTH 5.
With slits in the center, the granules are shaped like molars or banana
slices. They are shiny and similar to crystalline components. Starch
granules from gloves and paper diapers contaminated this urine.

Figure 3.425 THhBAFL 40x SHE
Starch granules 40x S staining
HHEDTARAK TS L. MA LY PLDRATH S,

Oval-shaped starch granules resulting from paper diaper contamination.

Figure 3.427 BAY) ($8A LY DIRKE]) 40x SHRE
Contaminant (water absorptive materials of a paper
diaper) 40x S staining

WA LY DOIREEY I L2 DT, WOKAIDRALIZSDTH S,
Urine was squeezed out of a paper diaper, and the water absorptive
material contaminated the urine.
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BAY (ALY OIKED 10x SHE
Contaminant (water absorptive materials of a paper
diaper) 10x S staining

M 2 OWIKFIT, JRPE) —RICEHE 25605 5. 0
HiE, BEPTELRL 2O THRTHIUIHRIRORLIELEZ
YRP TN

Urine may be solidified into a jelly by a water absorbent from paper
diapers. In such cases, a urine test becomes impossible. If possible, the
urine sample should be recollected.

Figure 3.428

Figure 3.430 AF{EM) 40x \BLE

Cedar pollen 40x No staining
FRIC DL, AFERORADALNDL I LD D, EHIEHE
W DORIRT, 1 HHZGEEZ AT 5. K2 WIS 5 & AR D30
n, AT VIROBS AT 5,
In early spring, there may be contamination from cedar pollen. The
pollen is observed as yellowish brown and spherical-shaped with one
projection. When it absorbs moisture, the outer membrane breaks and
capsule-like components emerge.

Figure 3.432 5= 20x HBHE

Mite 20x No staining
KREDIIHRD S DWATH B, Fife L TAHALNLHE, MK
GBS WMED D B D TEEISLETDH 5. KiFmIE—aMEIZH
bNb,
Although the majority of mite contamination is external, attention
should be paid when it is found persistently, as cases of human
parasitism have been reported. The majority of mite contamination cases
are transient.
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Figure 3.429 FZ[E{RER] 10x SHE

Skin protective agent 10x S staining
Il A SRR A B BB IR T, LIE LB IR (Stoma) (2
AT R RERDPRAT L DD B,
Urine from a patient who had an ileal conduit diversion often contains
skin protective agent applied to the skin around the stoma.

Figure 3.431 AFTEH) 40x SHE

Cedar pollen 40x S staining
SEETIRIMLET Y, 77 VIROBESE, FMINEE L, hik
DB D3R G E Do
With the S staining, cedar pollen stains red; the capsule-like component
stains blue on the outside and red in the central nucleus-like component.

Figure 3.433 5= (BH) 40x HERE

Mite (egg) 40x No staining
Figure 3.432 LAl —fEBI TdH %o B & FEFIZINASAR &5 P65 A%
% z&) o
The same case as Figure 3.432. The eggs and adult mites may be found
simultaneously.
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Figure3.434 JSVU bRV 40x SEE
Plankton 40x S staining
WKET T 27 b ThHLEBBDORATH 5.

Contamination with rotifer, freshwater plankton.

Figure3.436 TSVU RNV 40x HERE

Plankton 40x No staining
HY720 D L WFRENTEIH LW ROT T2 7 v Thbo
WA EITo TB Ytz 3 %,
Phytoplankton breeding in a urine collection bag at sunny place. They
are photosynthetic and exhibit green.

Figure 3.438 #4 10x SZE

Mucous 10x S staining
DG, W % EAEMGR > L, BB, M, PR
HaAREHUIAEA TRAT 25 ED D %o
In females, the flow from the genital organs may contaminate the urine.
In such cases, white blood cells, bacteria, and squamous epithelial cells
may be mixed in the mucus.
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Figure3.435 TSV U MY 40x BREE
Plankton 40x No staining
WK T T2 7 M ORANTH L, #EEZHL, WWHIGET 5.

Freshwater plankton contamination. It has cilia and moves actively.

Figure 3.437 [ 40x SRE
Scale 40x S staining
R WDRIDOMABRA LD DTH 5,

Contamination with moth or butterfly wing scales.

Figure 3.439 #5® 40x SZE
Mucous 40x S staining
S BOME & HIMERA A G > TV

Numerous bacteria and white blood cells are mixed with the mucus.
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Figure 3.440 REARER 40x SRE

Fat globules 40x S staining
P BB, U USRI SRR 2 ) 2 L 03D 5o
COMEMERE, 7 v — EREBEEEZR & TH SN D IR & [,
Sudan IIT #eficR < He g %o
Squamous epithelial cells are often accompanied by adipose
degeneration in the cytoplasm. Similar to the globules associated with
nephrotic syndrome, they stains red with Sudan III stain.

Figure 3.442 HEARER 40x fERE

Fat globules 40x No staining
HHETRICH D 3 (MIERE) ZiAfi L TW2BHIRT, BYHED
BAZ LD S HOIRIEERAR S5 GIRD S ) KA EZ R 5,
Urine from a patient who applied ointment (antifungal medicine) to the
vulva; a large number of fat globules are observed due to contamination
of the medicine. The globules are shiny and exhibit different sizes.

EEERAE

Bl B R T ERR R

IWF & IRERTT - FESER

i — N BRI A S AR b
WEENE—HE Bl AR e A7 1 h vt vy —ii R
Yl B PR ILERE

Taa B WRURFE IR b
PPl E] UK ER AR IR KB B
AR T HWEE

M SIRERR R

g #%— JMBAL Y I —

KH 2 ALRE#EE v 5 —

i % RIESE T SZIRE T RO e
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Figure 3.441 FEEAEK 40x SRE

Fat globules 40x S staining
iV BB LA 5 N EERTH 20 KAAF THRIRE AT
5 o
Fat globules found on squamous epithelial cells. They are of differing
sizes and are glossy.

Figure3.443 7—FTJ7U K 20x SHEE

Artifacts 20x S staining
AN—=H T A W72, IN=—HTIFTABNITNTHELE DT,
P EAE T LI LS ML 50 11 & 258 & O
‘(“ & 6 o
This occurs when the coverslip shifts after it is placed on a specimen.
They are similar to casts because they have parallel sides, but are
characterized by a consistent direction.

Kl IESS
i Bt
Hir e
KHFERES
BIH %G
WU
I W)Y
Py EN
JEH FA
N OB
LS -

0 N Ve R o]
R R S e

TR R 2R 25 MY I s ot
G b

BERN ALY 5 —
bt GRS

Sl o]

JEA R R (RE L)
YN N e
R PR A i 2 B P A

JekERA (MEAST])
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Part 3
Atlas of Urinary Sediment

Masaki HOTTA" Mika YAMASHITA?

1) Laboratory for Clinical Investigation, Osaka University Hospital (2-15, Yamadaoka, Suita-shi, Osaka 565-0871,
Japan)
2) Department of Clinical Laboratory, Hiroshima Red Cross Hospital & Atomic-bomb Survivors Hospital

Summary

Urinary sediment examination is a microscopic observation of the components in urine obtained by centrifugation.
Urinary sediments are simple to prepare, and the specimen can be easily produced by anyone. However, the
differentiation of urine sediments with a microscope is difficult because the components appearing in urinary sediments
are highly varied. For example, calcium oxalate crystals appearing in urine sediments appear in various forms,
including octahedral, elliptical, and turbinate. Renal tubular epithelial cells appear in extremely diverse forms from
basic cell morphology to those exhibiting a special morphology. To identify these components, it is necessary to have
the sufficient knowledge and skills. In this part, photographs of urinary sedimentary components are shown. This atlas
is quoted from “Examination of Urinary Sediment 2010,” partially modified. The photographs with “*” are newly added.
The purpose of this atlas is to learn the basic knowledge required for the identification of urine sediments. We hope
that readers will be able to morphologically differentiate the various components appearing in urine sediments by
recognizing specific characteristics.

Key words: urinary sediment, urine formed element, photograph, differentiation, basis
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2,8-dihydroxyadenine 82

2,8-dihydroxyadenine crystals 12, 83, 153

28-Yevbuxvrr=r 47

28V Fadxy 7= 3,48,
153

24-hurine 9

abnormal crystals 12, 13, 82, 83, 147

acanthocyte dysmorphic red blood cell 16,
58

acute glomerulonephritis 79

acute hemolytic anemia 84

adenocarcinoma cells 53, 60, 65, 73, 75, 100,
119, 120

after exercise 9

after prostatic massage 9

after urinary diversion surgery 9, 107, 108

ammonium acid urate crystals 82, 83, 151

ammonium urate crystals 82, 83, 151

amorphous phosphates 12

amorphous urates 12

ANCA B % 44

angle-type 10

anti-neutrophil cytoplasmic autoantibody
(ANCA)-associated nephritis 79

artificial heart valves 84

aspirator 10

atrophic discocyte 14, 86

atrophic spherocyte 15, 57

atypical cells 12, 51, 54, 73, 74, 116, 117,
118, 119, 120, 121, 122

bacteria 10, 12, 52, 67, 80, 81, 142, 143,
144, 145, 146, 150, 151, 153, 159, 162

bacteriuria 9, 81

basic epithelial cells 12, 61, 64, 94

Bence Jones protein casts 12, 45, 80, 140

Bence Jones & 1114 3, 45, 140

Berlin blue staining 54, 55, 80, 83, 102, 139,
154, 155

Berlin blue %:f1
139, 154, 155

biliary obstruction 83

bilirubin 82, 83, 96, 99, 106, 126, 148

bilirubin crystals 12, 83, 152

bladder puncture 9, 80

bladder rupture 61

bleeding from the lower urinary tract 57

blood cells 9, 12, 51, 56, 76, 86

calcium carbonate crystals 83, 148, 152

calcium oxalate crystals 12, 60, 79, 82, 135,

21, 22, 44, 45, 48, 102,

e

147, 148, 152, 164

calcium phosphate crystals 12, 82, 150

carcinoids 75

casts 9,11, 12,13, 51, 76, 123

catheter urine 9, 10, 52

cell cannibalism 74

cells suspected to be infected by HPoV 12

cells suspected to be infected by HPV 12

centrifugation 10, 13, 52, 55, 81, 149, 164

centrifugation tube 10

centrifuge 10, 11, 52, 54, 55, 56

cervical epithelial cells 12

cholesterol 71, 82

cholesterol crystals 82, 83, 129

cholesterol esters 71, 130

choriocarcinomas 75

chromogranin A 41, 75

codocyte/doughnut-like dysmorphic red blood
cell 15,58, 59, 83

columnar epithelial cells 12, 53, 60, 61, 66,
69, 93, 106, 107, 108

complicated UTIs 80

conditions of centrifugation 10

congenital adenine phosphoribosyltransferase
deficiency 83

congenital cystinuria 83

contaminants 12, 84

contrast agents 12, 84

coverslip 10, 11, 52, 150, 163

crush syndrome 80

crystals 9, 12, 13, 51, 60, 81, 135, 147

cysteine crystals 12

cystic kidney 15, 64, 838

cystine 82,83

cystine crystals 82, 83, 152, 153

cystitis 12, 59, 65, 71, 80

cytomegalovirus 71, 72

cytometry method 84

dark-stained cell 61, 89

57,59, 60, 63, 80, 90

decantation 10

degenerated cells 70, 71, 78, 94

dehemoglobinized red blood cells with
granular components aggregated in the
membrane area 15, 57, 88

diabetic nephropathy 51, 65, 70, 79, 80, 134

discocyte 14,57, 58, 86, 87

discocyte/spherocyte transitional red blood
cell 15,57

DNAVviruses 71

DNA 7 1 b A& 38

3

dead cell
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double voided urine 9

doughnut/acanthocyte mixed type dysmorphic
red blood cell 16, 58

doughnut-like dysmorphic red blood cell 14,
15, 16, 58, 59, 88, 89

drug crystals 12, 79, 82, 147, 153

drugs 12, 51, 60, 64, 65, 82, 139, 144

dysmorphic RBC 14, 57

endometrial cells 61, 107

endometrial epithelial cells 12

endometrial stromal cells 12, 61, 93

enlarged nuclei 73, 120

enlarged nucleoli 73,74

eosinophils 12, 26, 54, 55, 57, 59, 62, 63, 79,
91, 133

epithelial casts 12, 77, 79, 124

epithelial cells 9, 10, 11, 12, 51, 52, 53, 54,
56, 61, 83, 84, 94

epithelial malignant cells 12, 74, 116

eutrophils 12, 54, 55, 57, 59, 61, 62, 70, 79,
89, 90, 91, 130, 132, 133, 134, 142

Fanconi syndrome 83

Fanconi fEfihE 48

fatty casts 12, 54, 70, 71, 79, 129

feces 10, 12, 84, 158, 159

fibers 12, 80, 84, 129, 141, 159

fibrin casts 12, 79, 80, 140, 141

fibrosarcoma cells 76

field number 11

first urine 9

fungi 12, 46, 60, 80, 81, 144, 145

glass slide 10, 55

glitter cell 59, 61, 89

glomerular hematuria 57

glomerular nephritis 57, 64

glomerular-type red blood cells
88, 89

granular casts 12, 53, 54, 77, 78, 79, 80, 83,
154

ground glass-like 72,73, 113, 114

Hansel staining 54, 55, 91, 133

Hansel et 22, 26,

Hansel et 283 29,91, 133

haptoglobin 83

helminths 12, 80, 81

hematuria 9, 10, 14, 52, 57, 76, 81, 146

hemoglobin 57, 58, 60, 79, 83, 87, 137, 155

hemoglobin casts 12, 80

hemosiderin casts 12, 80, 83

hemosiderin granules 12, 54, 55, 65, 80, 83,
102, 154, 155

12, 15, 16,

165



hemosiderin-containing cells 80, 83

hepatitis 65, 83

herpesvirus 71, 72

high power field 2, 8, 11, 16, 19, 52

human papillomavirus-infected cells 61, 72,
73,115

human polyomavirus-infected cells 61, 72,
73

humped spherocyte 15, 16, 57, 87

humped/doughnut-like dysmorphic red blood
cell 16,17, 58, 59

hyaline casts 11, 12, 53, 54, 76, 77, 79, 123,
124,141

idiopathic portal hypertension 84

1gA nephropathy 70, 79

IgA FE 35, 44

ileal conduit 9, 66, 107, 108, 161

image processing method 84

immunohistochemical staining 75

immunostaining 80, 115, 140

incompatible blood transfusion 64, 84

increased chromatin amount 73, 74

infectious gastroenteritis 83, 151

influenza 71

intestinal epithelial cells 12

intracytoplasmic inclusion-bearing cells 12,
71,72, 75,112

intranuclear inclusion-bearing cells 12, 61,
71,72,113

irregular nuclear shape 73, 74

isomorphic red blood cells 14, 23, 57, 58

Japanese Clinical Practice Guidelines for
Hematuria Diagnosis 2013 14

koilocytes 72,73, 115

lactobacilli 80, 143

large-volume blood transfusion 84

leiomyosarcoma cells 76

leucine 82

leucine crystals 83

leukemia cells 76, 122

Lippman classification 76

Lippman 45348 41

low power field 2, 11, 19, 52

Lugol’s staining 56, 67

Lugol's §ftn 22,23, 35

lupus nephritis 64, 79

lymphocytes 12, 26, 54, 55, 57, 59, 61, 63,
79,90, 124, 131, 132, 134

macrophage casts 12, 44, 78, 80, 135, 136

macrophages 12, 26, 53, 60, 63, 70, 71, 78,
92, 93, 110, 111, 112, 125, 130, 135, 136,
157, 158

magnesium ammonium phosphate
crystals 82, 83, 151

malignant lymphoma cells 75, 76, 121, 122

malignant melanoma cells 76
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Maltese cross 36, 43, 71, 79, 130

marching syndrome 84

measles 71

membranoproliferative nephritis 79

mesothelial cells 12, 61, 93, 94

metabolically abnormal urine 9

microorganisms 12, 13, 51, 80, 142

microscope adjustment method 56

microscopic examination 9, 11, 12, 13, 52,
53, 54, 56, 65, 75, 77, 80, 82, 84, 85

middle layer—deep layer cells 65, 66, 67

midstream voided urine 9

modified Hansel staining 63

monocytes 12, 26, 54, 55, 57, 59, 60, 61, 62,
63,79, 91, 92, 130, 132, 133

morning urine 9, 52

morphological typing of urinary red blood
cells 14,16

morphology of RBCs in urine 57

multirefractory polarized appearances 71

mumps 71

myeloma of the kidney 80

myoglobin casts 12, 44, 80, 139, 140

myoglobinuria 80

natural urine 9, 10, 52

nephrotic syndrome 12, 51, 64, 70, 79, 80,
83,123, 163

neuroendocrine granules 75

neuroendocrine markers 75

neuron-specific enolase 75

neutrophils 12, 24, 54, 55, 57, 59, 61, 62, 63,
70,79, 89, 90, 91, 130, 132, 133, 134, 142

non-epithelial cells 11, 12, 51, 56, 86, 121

non-epithelial malignant cells 12, 75, 76,
116, 122

non-glomerular hematuria 57

non-glomerular-type red blood cells 12, 14,
86, 87, 88

normal crystals 82, 147

novel round cells 65

oval fat bodies 12, 35, 54, 60, 61, 70, 71, 78,
79, 80, 110, 111, 112, 129, 130, 135, 155,
158

oxalates 82

pale-stained cell 61, 89

parasites 12, 13, 59, 80, 81, 142

paroxysmal nocturnal hemoglobinuria 65,
80, 84, 102

partial urine 9

phosphates 11, 12, 79, 82, 100, 134, 150

podocytes 70

pollen 12,84, 161

post-loading urine 9

powder 12

Prescott-Brodie staining 54, 55, 59, 63

Prescott-Brodie %+t 21, 26, 29

primary adenocarcinoma of the bladder 75

prostate cancer 67, 75, 109, 156

prostate epithelial cells 12

prostate massage 66, 70, 107

prostatic hyperplasia 66

prostatitis 12, 59, 66, 158

proteinuria 9, 57,77, 79, 80, 84

protozoa 12,80, 81

purpura nephritis 79

pyelonephritis 59, 65, 71, 79, 80

pyuria 9,52, 81

RBC casts 12, 57,78, 79, 131, 137

red blood cells 10, 12, 14, 23, 52, 53, 54, 56,
57,58, 59, 60, 86, 87, 88, 89, 131, 142, 143,
145, 156

relative centrifugal force 10

renal cell carcinoma 75, 119

renal drug poisoning 71

renal failure 65, 79, 80, 83, 140, 151

renal ischemia 64

renal sclerosis 64

renal tubular epithelial cells 12, 30, 62, 64,
65, 66, 67, 68, 78, 94, 95, 96, 97, 98, 99,
100, 101, 102, 164

rhabdomyolysis 80

rhabdomyosarcoma cells 76

RNA viral infections 71

RNA 7 £ )V 2 36

rotavirus gastroenteritis 83

rubella 71

Sstaining 53, 64

S ¥uft 19,20, 30

salt/crystal casts 12, 78, 79

salts 9, 12, 13, 51, 68, 78, 79, 81, 82, 147,
149

Schistosoma haematobium eggs 81, 146

sediment volume 10, 52

seminal vesicle epithelial cells 12

severe nephrotic syndrome 70

simple UTIs 80, 81

SM staining 53

SM Zefty 19, 20

small cell carcinoma cells 75, 121

specimen preparation 9, 10

specimens for urinary sediment
examination 10

spherocyte 15, 16, 57, 87

spot urine 9, 52

squamous cell carcinoma cells 75, 109

squamous epithelial cells 10, 12, 52, 61, 65,
67,70, 72, 74, 81, 108, 109, 110, 115, 121,
143, 146, 162, 163

staining technique 53

Sternheimer staining 53, 63

Sternheimer 4+t 19, 20, 29

Sternheimer-Malbin staining 53
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Sternheimer-Malbin ¥t 19, 20

Sudan 11l staining 54, 63, 71, 112, 130

Sudan 11 4t 20, 21, 29, 36, 37, 112, 130

sulfamethoxazole 12

sulfamethoxazole-trimethoprim 12

surface layer cells 65, 66, 67, 104, 109

swing-type 10

swollen discocyte 14, 57

synaptophysin 41, 75

Tamm-Horsfall mucoprotein 41, 76

time of collection 9

total urine 9

Trichomonas protozoa 62

Trichomonas vaginalis 46, 67, 146

typical discocyte 14, 86, 87

tyrosine 82, 83

tyrosine crystals 83

undifferentiated carcinomas 75

urachal cancer 75

urate crystals 12, 82, 135, 138

urates 11,12, 79, 82, 138, 149

ureteral calculi 65

urethral columnar epithelial cells 12

urethritis 59, 66, 67

urinary sediment component 12, 51

urinary sediment examination 9, 51, 52, 84,
85, 164

urinary sediment examination procedure 9,
11,14

urinary sediment sample 52

urinary sediment staining 51

urinary tract diversion 66, 71

urinary tract infection (UTI) 19, 51, 52, 59,
142, 150, 151

urine collection methods 1, 52

urine formed element information 84

urine formed elements 5, 9, 10, 11, 13, 56,
84, 85, 164

urine sampled after urinary diversion
surgery 9

urine with a high osmotic pressure 56

urine with a low osmotic pressure 57, 90

urine with high pH 57

urine with low pH 56, 87

urothelial cancer cells 73, 74, 116, 117, 118,
119

urothelial cells 12, 61, 65, 66, 68, 69, 72, 74,
94,97, 102, 103, 104, 106, 110, 113

vacuolar denatured casts 12, 44, 65, 78, 79,
80, 134, 157

vesiculitis 66

viable cell 57,59, 63, 80, 90

virus-infected cells 12, 61, 70, 72, 73, 114,
115

waxy casts 12, 43, 53, 78, 79, 80, 127, 128,
129, 136, 138, 139, 140, 156, 159

WBC casts
134

white blood cells 10, 12, 23, 52, 57, 62, 63,
89, 90, 91, 92, 132, 142, 145, 146, 162

whole field 2,4, 11

without staining 11, 16, 53

EALR GG 41

EMY oM 41, 121,122
TAEL—% 2

12, 77,78, 79, 130, 132, 133,

TUZIVEL 2
SR 3, 18, 38, 39, 40, 116, 117, 118,

119, 120, 121, 122

RIS 3, 38, 116

ZEHE - MEEIRRIER 6, 86

ZEHE - BRRARIMER 6, 24

FAAEN 5, 47,48

FEEREE 3,147

LIV 36

v 4OV ARG 3, 30, 35, 38, 39, 94

EEAMRIR 1

P4 BBz 3, 20, 28, 30, 33, 35, 93, 106,
107, 108

PIA3E 1,3, 4,18, 41, 123

[ - FRIRBATE R IR 6, 24

[ RARMER 6, 24, 86, 87

mLE 2

mOHE 2,23

w2

LB 2

w2

R 3,5, 18, 33, 44, 47,97, 143, 147, 149

YRH - HEWPIAE 3, 44, 45, 134, 135, 138,
139

YEH - AW 3,5, 18,47, 147

R A EA N 41

TERCH ALFRE 45

[ E4s 1, 33,107, 108, 113, 161
A 28, 38, 40, 100, 116, 117, 118
120,121, 122
F/MRAEK 38, 40, 119, 120, 122
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