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eytoplasm and intracytoplasmic pigmented granules. A diag-
nosis of RRTCs can be suggested based on these cytormorpho-
logic features. However, a defmitive diagnosis will require
immunocytochemical confirmation for vimentin. (Acta

Cytol 2008;52:297-303)
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Cytntcchnmlﬂgists and cytopathologists who have
devoted themselves to the detection of malignant
cells of the urinary tract have not paid much attention
to renal tubular cells (RTCs) derived from the neph-
ron. Normal RTCs continue to exfoliate and regener-
ate, although slowly.! On the other hand, significant
numbers of RTCs and reactive renal tubular cells
(RRTCs) exfoliated in urine are indicative of renal m-
bular injury.'-> In clinical cytology the presence of
RRTCs in voided urine can be a diagnostic pitfall be-
cause these cells can mimic cancer cells. However,
there are very few articles in which the cytologic fea-
tures of RRT'Cs are described.?-* The purpose of this
study was to investigate the cytomorphologic charac-
teristics and immunocytochemical reaction to vi-
mentin of the RRTCs in renal glomerular disease.

Materials and Methods
Patients

The study involved 40 patients confirmed with renal
glomerular diseases (20 male and 20 female patients;
mean age 44.4 years; range 10-75) admitted to our
hospital for renal biopsy between October 2005 and
August 2006.

Urine Cytology

A rotal of 40 renal biopsies were examined; the cyto-
logic specimens of voided urine were obtained just be-
fore the biopsy. All voided urine samples were pre-
pared according to the modified 2-step fixation.®
Briefly, 40 mL of unfixed and fresh voided urine was
centrifuged at 1,800 g (3,200 rpm) for 2 minutes. The
supernatants were discarded, and the sediment was re-
suspended in 10 mL of 40% ethanol solution (2-ON
white red) (Yu-ai Kasei Corp., Amagasaki, Hyogo,
Japan) for 10 minutes. Each specimen was then recen-
trifuged at 1,800 g (3,200 rpm) for 2 minutes, and the
sediment was resuspended in 150 pL of 95% ethanol
solution including carbowax (2-ON white blue) (Yu-ai
Kasei Corp.) for 10 seconds. Two smears were pre-
pared from each specimen and then dried. Papanico-
laou stain was applied to all cytologic specimens by the
usual procedure. Berlin blue stain was used to confirm
intracytoplasmic pigmented granules within RRTCs.
An immunocytochemical study was performed using
a vimentin antibody (dilution 1:200, Dako, Glostrup,
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Denmark). The reactions were detected by the
streptavidin-biotin complex method and revealed
using diaminobenzidine as the chromogen.

Renal Biopsy

The renal tissues obtained by biopsy from all 40
glomerular disease patients were processed according
to the routine techniques for histologie, immunohis-
tochemical, immunofluorescent and electron micro-
scopic studies. For the histologic study, biopsy sec-
tions were cut and stained with hematoxylin-eosin
(H-E) stain, periodic acid-Schiff reaction, periodic
acid-methenamine silver stain, Elastica—van Gieson
stain, Masson trichrome stain and Berlin blue stain.
The immunochistochemical study was performed
using a vimentin antibody (dilution 1:100, Dako). The
reactions were detected by the streptavidin-biotin
complex method and revealed using diaminobenzi-
dine as the chromogen.

Results
Urine Cytology

A total of 40 urine samples, 1 from each of our 40 pa-
tients, were cytologically analyzed, and RRTCs were
found in 25 samples (25 of 40, 62.5%). The RRTCs
configurations were observed as round and spindle
and hobnail shaped. These RRTCs were abnormally
large, having a diameter of 30-80 pm, and showed
clear or vacuolated cytoplasm, large nuclei and round
to irregular nuclear contours with prominent nucleoli.
The RRTCs showed a continuous spectrum of nu-
clear changes, ranging from mild to moderate, as well
as severe atypias. These RRTCs occurred singly in
loose aggregates and in small acinar clusters consisting
of 5-30 cells (Figure 1A and B). Also frequently noted
were nonspecific intracytoplasmic basophilic or eo-
sinophilic droplets, cytoplasmic pigmented granules
and pigmented inclusions identified as hemosiderin or
lipofuscin (Figure 1C). Occasionally RRTCs were
embedded in a cast (Figure 1D). Immunocytochemi-
cal study revealed the RRTCs to be positive for vi-
mentin antibody (25 of 25, 100%) (Figure 2). The
urothelial cells, squamous cells and normal RTCs all
stained negatively for vimentin antibody. In additon,
dysmorphic erythrocytes were present in the back-
ground of 32 samples (32 of 40, 80%) (Figure 3). The
frequency of RRT'Cs and dysmorphic erythrocytes in
the 40 patients with glomerular disease are tabulated
in Table I.

Renal Biopsy

Histologic specimens of renal biopsy showed foci of
regenerative or atrophic tubules surrounded by broad-
ened fibrous interstitium and inflammatory cells. The
RRTCs exhibited regenerative changes characterized
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Figure 1 Cytomorphologic features of RRTCs. (A) lsolated RRTCs show vacuolated cytoplasm and eccentric nucleus, Renal biopsy revealed
diffuse membranous glomerulonephritis. (B) Cluster of RRTCs with prominent nucleoli and vacuolated cytoplasm. Renal biopsy revealed
diabetic glomerulosclerosis. (C) Three-dimensional cluster of RRTCs with hemosiderin {arrow) mimicking low-grade urothelial carcinoma cells,
Renal biopsy revealed diffuse membranous glomerulonephritis. (D) ARTC cast. Renal biopsy revealed lgA nephropathy (A-D, Papanicolaou stain,

% 1,000},

by basophilic or vacuolated cytoplasm together with
large hyperchromatic nuclei with prominent nucleoli.
Hobnail-shaped RRTCs were observed in proximal
convoluted tubules in cases of severe renal parenchy-
mal damage (Figure 4A). The distribution of hemo-
siderin within the nephron is often related to the cause
of the siderosis. Intracytoplasmic lipofuscin is com-
monly noted in the RRTCs lining the loop of Henle.
The RRTCs stained positive for vimentin in the fre-
quency of regenerative and atrophic tubules. RTCs
unaffected by the regenerative or atrophic changes
were stained negatively for vimentin (Figure 4B).

Discussion

The identification of various kinds of RTCs and
RRTCs is of diagnostic value for intrinsic renal
glomerular disease.?-* However, the cytomorphology
of RTCs and RRTCs has not been well-described,
and only a brief deseription of RTCs accompanied by

1 or 2 illustrations can be found in standard textbooks
of eytology.” More extensive discussions of RTCs
and RRTCs are available in recently published papers
on urine cytology.>-* The morphology of RTCs varies
according to their sites of origin. We previously in-
vestigated the cytologic characteristics of normal
RTCs that appear in voided urine cytology.!® The
proximal convoluted tubular cells with a diameter
width of 1040 pm showed oval, serrated and other
shapes, and their cytoplasm was thick and coarsely
granular. The nuclei had degenerated and become ec-
centrie, with a low nuclear to eytoplasmic (N/C) ratio.
Those tubular cells were positive for CD15 but nega-
tive for epithelial membrane antigen (EMA) and
peanut agglutinin (PNA). The distal convoluted tubu-
lar cells, on the other hand, with a diameter width of
10-20 pm, showed oval or cubical shapes, and their cy-
toplasm was thin and finely granular. The nuclei had
degenerated and were central, with a high N/C ratio.
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