
J Clin Pathol 1986;39:297-305

Transitional carcinoma of the -upper urinary tract: a

histological and cytopathological study
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SUMMARY A histological and cytopathological study of 54 patients with transitional carcinoma of
the upper urinary tract was undertaken. There were 17 patients with grade I tumours, 35 with grades
2 or 3, and two with carcinoma in situ. Only 16 had non-invasive tumours. A preoperative cyto-
logical diagnosis of tumour was made in 67% of the group as a whole and in 75% of patients with
grade 2 or 3 tumours. Seventy per cent ofvoided urines and 80% of ileal conduit urines were positive
for tumour. Cytological grading correlated with histology in 12 of 14 grade 1 tumours and 26 of 35
grade 2 or 3 tumours, with seven assigned grade 1. Two cases of pelvicalycine carcinoma in situ were
graded 3 by cytology. Cytological investigation by those experienced in urinary cytology has an
important diagnostic contribution to make in transitional carcinoma of the upper urinary tract.

The use of urine cytology in the diagnosis of transi-
tional carcinoma of the bladder has been well docu-
mented.1 2 There is less information on the
application of urine cytology to the diagnosis of tu-
mours of the pelvicalycine system or ureter. Early
diagnosis and treatment-of these tumours is essential
as invasion of the deeper tissues, in particular the
renal parenchyma, is of grave prognostic importance.
As tumours of the upper urinary tract can present
serious diagnostic difficulties for both clinician and
radiologist, a cytological diagnosis of tumour can be
invaluable in the clinical treatment of any such pa-
tient. A cytological diagnosis must, however, be re-
liable with no false positives, as treatment is liable to
entail major surgery. Recent developments have facil-
itated localised surgical resection of well differentiated
upper tract tumours in accessible sites.3 A cytological
diagnosis of tumour, together with an assessment of
tumour grade in the cytological material, may, there-
fore, be of considerable value to the surgeon in plan-
ning the operative management. This paper reports on
the histological and cytopathological features in a
series of 54 patients with transitional carcinoma of the
upper urinary tractzfrom whom material was sent for
cytological diagnosis before surgery. None of these
patients had coincidental tumours of the bladder or
urethra at the time of surgery.
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Material and methods

CLINICAL MATERIAL
Of the 54 patients, 42 were men and 12 women. They
were aged 33-80 years: 35 patients were in the 50-70
age group. There was a history of recurrent transi-
tional carcinoma of the bladder in 21 patients, of
whom eight had had total cystectomy or cysto-
prostatectomy. In five of these upper tract tumours
developed within four years and in the remainder be-
tween six and eight years after cystectomy. Eleven
patients in this group developed a second upper tract
tumour (nine within two years and two within four
years of the first tumour). In one patient a second
tumour was found in the opposite renal pelvis within
two months of the first. Three patients had multiple
recurrences all of which were bilateral and affected
successively the pelvicalycine systems of both kidneys,
ureters, and ileal loops.

SURGICAL MATERIAL
There were: 31 nephroureterectomy specimens; four
partial nephrectomies; eight localised resections of tu-
mours; and 11 segments of ureter. Multiple sections
were taken for histological examination from the tu-
mours, the surrounding urothelium, and the distal
ends of resection.

CYTOLOGICAL MATERIAL
This comprised the following:
1 Voided urine: one, and where possible, three speci-

mens of fresh pre-instrumentation urine.
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2 Ileal conduit urine freshly passed into an empty
bag.

3 Ureteric and pelvic urine collected during cys-
toscopy and retrograde pyelography.

4 Urine aspirated from the pelvicalycine system dur-
ing antegrade pyelography.

5 Brushings of suspicious areas in the ureter or pel-
vis. These were made with a nylon bristle brush,
which was cut off and immersed in 95% ethyl
alcohol.

6 Aspirates from intrarenal or perirenal masses.
Smears were made on glass slides and immediately
fixed in 95% ethyl alcohol. The syringe and needle
were washed out with saline and the washings sub-
mitted with the smears. Any tissue fragment or

blood clot was fixed in 10% formol saline and sent
for histological section.
One fifth volume of 95% alcohol was added to all

urine specimens to act as a preservative during trans-
portation. Millepore filter preparations (pore size 5,
Millepore UK) were made from all urines, washings,
and brushing fluid. Additional smears were made
from thick or heavily blood stained material. Papa-
nicolaou stain was used on all cytological material and
haematoxylin and eosin on sectioned clot or tissue.

Results

HISTOPATHOLOGY
The tumours were located in the pelvicalycine system
in 39 patients, two of whom had associated ureteric
tumours, and in the ureter in 15. Two of these were
ureteric stump tumours in patients with previous
nephrectomy for transitional carcinoma. Tumours
were localised in only 10 patients. In 44 they were
multifocal or extensive. One patient had multiple re-
nal calculi. The tumours were graded histologically
using the WHO system: grade 1 differentiated; grade
2 intermediate; grade 3 poorly differentiated. Table 1

shows the results of the histological grade and pattern

Highman

Fig. 1 Section of transitional carcinoma: mixed grades 1

and 2. (Haematoxylin and eosin.) x 400.

of invasion for each grade of tumour.
The tumour grade was essentially uniform in 41

patients. There were 17 with grade 1 tumours, 19 with
grade 2, and three with grade 3 tumours. Tumour
differentiation was not uniform in 13 patients, and
areas of higher grade were present alongside better
differentiated areas (Fig. 1). The less well
differentiated areas were often located in the deeper
zones of the tumour and in some in different sites in
patients with multifocal tumours. One such patient
had grade 1 tumours in one calyx, grade 2 in another,
and a grade 3 tumour in the renal pelvis. Areas of
carcinoma in situ were found in association with and
away from the tumours in 10 patients all ofwhom had
grades 2 or 3 tumours. In two patients the neph-

Table 1 Transitional carcinoma of the upper urinary tract: histology

Total Grade of tumour Carcinoma
in situ only*

1 2 3 1and2 2and3 1,2and3

No of patients: 54 17 19 3 8 4 1 2
Without invasion 16 12 2 1 1
Invasion
Lamina propria 18 2 12 3 1

Superficial muscle 4 3 1
Deep muscle 10 6 3 1
Kidney tubules 5 3 1 1
Kidney and interstitial tissue

sometimes tubules 15 6 3 3 2 1
Lymphatics 17 1 8 1 3 3 1
Squamous metaplasia 22 6 8 2 4 2
Glandular metaplasia 5 1 3 1
Associated CIS 10 6 2 2

*No macroscopic tumour
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Fig. 2 Renal tubule: in situ transitional carcinoma.
(Haematoxylin and eosin.) x 400.

roureterectomy specimen showed carcinoma in situ
only, without a solid or papillary tumour. In one there
was extensive in situ carcinoma of the renal pelvis
without evidence of invasion. In the other the car-
cinoma in situ had spread to the lower pole calyces
and the collecting tubules of the renal papillae (Fig. 2),
and islands of malignant cells were found in the lam-
ina propria of the renal pelvis. Tumours showing
squamous metaplasia were found in 22 patients of
whom 16 had grade 2 or 3 tumours. The higher grades

A_Ee.~~~~..=
Fig. 3 Voided urine: transitional carcinoma grade 1.
(Papinacolaou.) x 720.

of tumours predominated in this group: 3.5 patients
(65%) had grade 2 or 3 tumours, or tumours with
areas of grade 2 or 3. Only 16 of the 54 patients had
no evidence of invasion, and 12 of these had grade 1

tumours. All but four patients with grade 2 or 3
tumours throughout, or in deeper zones, had evidence
of invasion: 10 had deep muscle invasion, 15 had
invasion of the interstitial tissue of the kidney, and 17
had invasion of the lymphatics, all of which carry a

poor prognosis.

Table 2 Transitional carcinoma of the upper urinary tract: cytological diagnosis

No patients No positive (%) No with suspected No negative (%)
tumour (%)

Total 54 36(67) 11(20) 7(13)
Tumour grade 1 17 8(47) 5(29-5) 4(23-5)
Grade 2 19 15(79) 2(10-5) 2(10 5)
Grade 3 3 1(33) 1(33) 1(33)

Mixed grades 1, 2 and 3 13 10(77) 3(23)
Carcinoma in situ 2 2(100)

Table 3 Transitional carcinoma of the upper urinary tract: material for cytology

Type ofspecimen No of specimens No positive (%) No with suspected No negative (%)
tumour (%)

Urines:
Voided 54 38(70) 6(11) 10(18.5)
lheal conduit 15 12(80) 1(7) 2(13)
Cystoscopic 6 3(50) 0 3(50)
Ureteric and pelvic

urine 22 12(55) 8 2S) 2(9)
Ureteric brush 2 2(100) 0 0
Aspirates:

Antegrades 4 3 1 0
Intrarenal 1 1
Perirenal 1 1
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Fig. 4 Section of transitional carcinoma grade 1:
exfoliating surface. (Haematoxylin and eosin.) x 400.

CYTOPATHOLOGY
Table 2 shows the diagnostic value of preoper
urinar-y cytology. Sixty seven per cent of all
tract tumours in this series were diagnosed by
operative urinary cytology, and a further 20%
suspected. As expected the largest number of po
diagnoses was made in the higher grades of tur
Thus 75% of the 35 patients with grade 2 or
mours, or areas of grade 2 or 3, had a positive
operative diagnosis of tumour, and a further 171/'
suspected tumour. Cytological diagnosis of tui
was most difficult in the 17 patients with gra
tumours with only 47% positive reports and 21
suspected. Of the three patients with grade 3 tumn
two had complete pelviureteric junction obstru4

^-':'~~~~

Fig. 5 Voided urine: transitional carcinoma grade 2.
(Papinacolaou.) x 720.
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Fig. 6 Section of transitional carcinoma grade 2.
(Haematoxylin and eosin.) x 400.

;

Antegrade aspirates in one contained cells suggestive
of malignancy. In the other voided urine was under-
standably negative and no further preoperative cytol-
ogy was performed. The two patients with in situ
carcinoma without macroscopic tumour had positive
cytology.

Table 3 analyses the cytological findings according
to the different types of material sent for diagnosis.
With the exception of direct aspiration of tumour, the

Fig. 7 Voided urine: transitional carcinoma grade 3.
(Papinacolaou.) x 720.

300
Ammil.

's. JAML'*.,%
': "' v 6qw N. .71..

X-1kt 14 ..

1: .

..A4k

-Auk..

0
qi; Ix

'OOPW.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.39.3.297 on 1 M
arch 1986. D

ow
nloaded from

 

http://jcp.bmj.com/


Carcinoma of the upper urinary tract

Fig. 8 Section of transitional carcinoma grade 3.
(Haematoxylin and eosin.) x 400.

results show that the highest yield of positive reports
was found in the spontaneously voided urines with
70% of voided urines and 80% of ileal conduit urines
positive for malignancy. Ileal conduit cytology was

positive in seven of eight patients with total cys-
tectomy. In six this was the only diagnostic material
available. In a seventh aspiration of material from a
lower calyx contained malignant cells with features
similar to those in the ileal conduit urines. Fine needle

VA
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Fig. 9 Ileal conduit urine. Carcinoma in situ.
(Papinacolaou.) x 500.
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aspiration of solid masses was used on two occasions
in this series: for the diagnosis of an intrarenal mass
in a-patient with a history of bladder carcinoma; and
in another patient to establish the diagnosis of extra-
renal extension of a transitional tumour following
partial nephrectomy for transitional carcinoma. In
both patients there were unequivocal features of high
grade transitional carcinoma.

CYTOLOGICAL GRADING OF TUMOURS
A cytological assessment of tumour grade was made
by analysing the morphological features of the cells in
the cytological material in 49 of the 54 patients in the
series. A tumour grade was assigned according to the
following criteria:
Grade I (Figs. 3 and 4) Included in this category
were cells normal, or smaller than normal in size, and
round, oval, or elongated in shape, nuclei normal in
size or irregular, sometimes with notched or angular
forms; chromatin that was coarsened, granular, or
thread like; Nucleoli was not a feature; black struc-
tureless nuclei seen especially in single cells in the
background.
Grade 2 (Figs. S and 6) This category comprised
cells that were enlarged, round, oval, or polygonal in
shape with nuclei one and a half to twice the normal
size and occasional giant or multinucleate forms. Nu-
clei were generally vesicular, round, oval, or irregular
in shape with prominent coarse, granular, or thread-
like chromatin and a conspicuous nuclear membrane.
Black structureless nuclei were common. Nucleoli
were occasionally present.
Grade 3 (Figs. 7 and 8) There was a pattern similar
to that of grade 2 but with more nuclear enlargement
and cellular pleomorphism. Nucleoli and mitotic
figures were more common. In all grades of tumour
the malignant cells were arranged both singly and in
small, or large irregular clusters. The morphology of
the single cells was as important and helpful in diag-
nosis as that of the clusters and often more helpful in
those grade 1 tumours whose features were very sim-
ilar to benign and hyperplastic urothelium. Variation
ofnuclear size, shape, and staining within small sheets
of cells was another helpful diagnostic feature. In situ
carcinoma often shed cells that were arranged in flat
sheets with features of high grade transitional car-
cinoma. This feature, however, was not sufficiently
reliable to distinguish carcinoma in situ from a solid
or invasive tumour (Fig. 9).

Table 4 shows the results of cytological grading and
compares the cytological and histological grading.
Cytological grading matched the histological grade in
12 of the 14 grade 1 tumours, 14 of the 18 grade 2
tumours, and 10 of the 13 mixed tumours with areas
of grades 2 and 3. A higher grade was assigned to two
grade 1 tuimours, while seven of the higher grade
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Table 4 Grading of upper tract tumours: cytology compared with histology

Histological No patients Cytological grade
grade (n = 49)

1 2 3 1 and 2 2and 3

1 14 12 1 1
2 18 4 10 2 2
3 2 1 1
1 and 2 8 3 2 3
2 and 3 4 3 1
1, 2 and 3 1 1
Carcinoma in

situ only 2 2

tumours were assigned grade 1 by cytology. Two cases
of in situ carcinoma were assigned grade 3 on
cytology.

Discussion

The efficiency of cytology in achieving a reliable diag-
nosis of urothelial tumour depends on close cooper-
ation between the clinician, radiologist, and
cytopathologist, as several authors have indicated.' 2
In the diagnosis of filling defects in the urinary tract
in particular the cytopathologist must be thoroughly
acquainted with the clinical and radiological picture
ofeach patient. Likewise, the clinician and radiologist
must clearly appreciate the techniques available for
cytological diagnosis and their potential for success,
as well as the problems associated with interpretation
of the different types of material. Unlike bladder
tumours where cystoscopic biopsy can be carried out,
the cytological specimens may be the only source of
material on which definitive diagnosis can be made
before major surgery. The cytopathologist, therefore,
occupies a key position in the diagnostic work up of
upper tract tumours. The cytological diagnosis may
largely influence the decision whether to operate as
well as the nature of the operation-whether conser-
vative or radical.3 The radiological investigation may
also be influenced by the finding of malignant cells in
the urine. If cytoscopy has proved negative the radiol-
ogist may plan a high contrast urogram with tomog-
raphy to assist the localisation of upper tract tumour
(MJ Kellett, personal communication).

In this series tumour was diagnosed preoperatively
in 67% of the 54 patients. A positive report was made
in 47% of the grade 1 and 75% of the tumours graded
2 or 3. The most useful material for diagnosis was
voided urine collected from a well hydrated patient
before instrumentation. This formed an essential
baseline in all cases in which there was no obstruction
to the flow of urine past the tumour. Collection of
urines before instrumentation ensured that all cellular
material present was spontaneously exfoliated and
avoided the difficulties inherent in distinguishing
sheets of traumatically detached hyperplastic epi-

thelium from grade 1 tumours. The addition of one
third volume of 95% ethyl alcohol was helpful for
preserving cells and reducing bacterial overgrowth
when delays in specimens reaching the laboratory oc-
curred. Millepore filter preparations were superior to
smears both in the yield of tumours cells and their
morphological details. Additional Papanicolaou
stained smears were of value when the filter prepara-
tions showed evidence of squamous metaplasia and
keratinisation.
The value of ileal conduit urines in the diagnosis of

transitional carcinoma of the upper urinary tract has
not been fully appreciated. In the present series upper
tract tumours were diagnosed in six of seven patients
who had undergone cystectomy. Wolinska and
Melamed4 described the cytological features in ileal
urines in a series of 115 patients. Of the 11 with a
positive diagnosis of tumour, five had a new primary
transitional tumour of the upper tract. They stated
that periodic ileal conduit urine cytology offers the
best means of early detection of upper tract tumours
in patients who have had cystectomy. The problems of
ileal conduit urine cytology need to be emphasised.
They require meticulous screening as malignant cells
are often hidden between clusters of ileal and
inflammatory cells. Above all they requite an under-
standing of the morphology of ileal cells, which are

Fig. 10 Papillary cluster of ileal cells.
(Papinacolaou.) x 720.

Highman302
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Carcinoma of the upper urinary tract
almost invariably present in abundance both singly
and in clusters. These clusters are often rounded or
papillary in shape and must be distinguished from
similarly shaped groups of low grade transitional car-
cinoma with which they may be confused.

Clusters of ileal cells are characterised by smooth
borders and thinly textured cytoplasm, in which an
occasional goblet cell may be seen (Fig. 10). Their
nuclei, although often irregular in shape, are usually
smaller than transitional cell nuclei and have a fine
granular chromatin. Clusters of differentiated transi-
tional carcinoma in contrast have thicker textured
deeper pink cytoplasm and larger nuclei with a coarse
granular or thread like chromatin. There is no like-
lihood of confusing the higher grades of transitional
carcinoma with clusters of ileal cells. The single ileal
cells in the background have similar features to those
in the clusters but are usually more degenerate with
small pinpoint pyknotic nuclei or larger "empty-
looking" nuclei. A transition may be seen between the
single ileal cells in the background and the papillary
clusters of ileal cells.

Ureteric and pelvic urines taken during retrograde
cystoscopy and brushings of abnormal areas followed
by saline washings provide an additional source of
diagnostic material, as do urines aspirated from an
abnormal calyx or from the pelvis in patients with
obstruction of pelviureteric junction. Gill' reported
no false positive or negative diagnoses on brush cytol-
ogy in over 40 patients with upper tract filling defects.
As with all material collected by instrumentation the
cytopathologist needs to be familiar with the problem
of distinguishing tumours from sheets of hyperplastic
or atypical traumatically detached benign epithelium,
thereby avoiding false positive reports. Thus, al-
though there is no difficulty in accurately diagnosing
the higher grades of tumour in these instrumentation
specimens, it can be very difficult, if not impossible, to
diagnose a gra-de 1 tumour in this type of material. In
this instance the voided urines provide invaluable sup-
portive information. Histological sections of tissue
fragments or blood clot may contain small sheets of
tumour with diagnostic features.
The grading of transitional tumours is a difficult

area in both histology and cytology. The criteria for
histological grading of transitional tumours have been
clearly defined, but the application of these criteria
remains subjective and even in the best hands liable to
inconsistencies. Ooms6 in an objective study on the
grading of 57 TUR specimens of transitional
carcinoma of the bladder, using the WHO grading
system, found a disturbingly high incidence of
inconsistencies in grading between and within
subjects. He went so far as to suggest that these incon-
sistencies might invalidate the usefulness of transi-
tional tumour grading in clinical decision making.

303

Fig. 11 Brush cytology. Grade 2 transitional carcinoma.
(Papinacolaou.) x 450.

The fact that the tumours, whether localised or multi-
focal, may not be of uniform histological grade
throughout creates an additional problem for the cy-
tologist. Variability of tumour grade was noted in 13
of the patients in this series. The areas of higher grade
were often in the deeper zones of the tumour with the
exfoliated cells being derived from the better
differentiated superficial areas. A cytological assess-
ment of tumour grade correlated with the histological
grade in 12 of 14 grade 1 tumours. All but seven of the
35 cases of tumours of grades 2 or 3 were assigned to
the higher grades by cytology. Of the seven assigned
grade 1 by cytology, four were grade 2 tumours and
three mixed grades 1 and 2 with the higher grade areas
located in the deeper zones of the tumour.
The grading of transitional tumours in cytological

material is no longer an academic exercise. Karlsen3
cited several papers indicating that prognosis in upper
tract tumours relates to the grade and stage of malig-
nancy and not to the extent of the surgical procedure.
This, together with the fact that 10% of patients have
bilateral upper tract tumours, supports the need for
conservative surgery and segmental resection of low
grade non-invasive tumours. The choice of surgical
procedure demands a reliable preoperative diagnosis
and assessment of tumour grade by urine cytology
and confirmation, when appropriate, by brush
cytology.3 There are several published reports on the
grading of transitional tumours in cytological mate-
rial.1 7 8 The findings in this study agree with that of
Murphy'-that low grade tumours can be reliably
distinguished from those of high grade transitional
tumours in cytological material, but that the less well
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differentiated grade 1 tumours may not always be
distinguished from the better differentiated grade 2
tumours. We can conclude that a high cytological
grade reliably predicts a high grade tumour, although
the diagnosis of low grade tumour in cytological ma-
terial does not exclude a higher grade tumour in the
deeper non-exfoliating areas.

Malignant cells from areas of flat in situ carcinoma
have the cytological features of high grade tumours.
The features found in this and other studies' do not
differentiate them from invasive carcinomas. The lo-
calisation of the source of the cells is of obvious im-
portance. On the one hand, the invasive potential of
in situ carcinoma demands resection of affected areas
where possible; on the other hand, it is clearly un-
desirable for nephroureterectomy to be performed for
a process that may be bilateral and where there is a
need to conserve renal tissue. Both cases of flat in situ
carcinoma in this series had cells of high grade malig-
nancy in their ileal conduit urines and radiological
abnormalities on the intravenous urogram. Antegrade
aspiration of material from an abnormal calyx
confirmed the source of the malignant cells in the
patient with microscopic invasion. Her ileal conduit
urine became positive within three months of neph-
roureterectomy. Antegrade aspirate showed high
grade malignant cells and biopsy confirmed a grade 3
transitional carcinoma invading medullary tubules
and parenchyma of the remaining kidney.

Cytological diagnosis must be reliable if it is to
make a useful contribution to the diagnosis of filling
defect in the upper urinary tract. The question of false
positive diagnosis cannot be assessed in this series of
patients all ofwhom had upper tract tumours. As the
literature indicates, however, 1 2 9 10 it is essential that
patients with persistent positive cytology and negative
findings on full investigation are carefully followed
up. One of the patients in this series had persistent
positive cytology for six months before bilateral ure-
teric urines and further radiological studies localised
an abnormality in the middle calyx. Neph-
roureterectomy showed a grade 2 transitional car-
cinoma with extensive spread to the renal parenchyma
from which the patient died six months later. One of
the most important causes of true false positive uri-
nary cytology published is calculi in the upper tract.
Rubben" in a series of 120 patients with stones in the
upper urinary tract reported 5% positive and 4% sus-
pected of malignancy. He highlighted the reliability of
urine cytology in patients with filling defects in the
upper urinary tract when the findings indicated a high
grade tumour, but calculi should be excluded when
making an unequivocal diagnosis of a low grade tu-
mour as the cause of an upper tract filling defect. In
a study of urine cytology in 135 patients with calculi
in the St Peter's Hospitals 7% had cells with features

Highman
suggestive of low grade tumour.12 None of these pa-
tients was found to have tumours at the time or on
follow up. In patients known to have calculi the cytol-
ogist should therefore be wary of making a diagnosis
of low grade tumour. On the other hand, the finding
of cells with features of grades 2 and 3 transitional
carcinoma should justify a confident positive report
even in the presence of calculi.

There needs to be a greater awareness among urol-
ogists of the contribution to early diagnosis of upper
tract tumours that a centre experienced in urinary
cytopathology can make. One patient in this series
was referred after six months of investigation includ-
ing laparotomy for a filling defect in mid ureter. Urine
cytology was not performed until referral. Voided
urine, together with ureteric brushings (Fig. 11),
showed grade 2 transitional carcinoma, which was
confirmed by ureterectomy by which time deep muscle
and lymphatics had been invaded. There is little doubt
that urine cytology would have shown the diagnosis at
the outset in this patient.
Of the 54 patients in this series, there were only 16

without evidence of invasion of whom 12 had grade 1
tumours. Sixty five per cent of the patients had grade
2 or 3 tumours and these were the patients with the
most advanced disease at the time of surgery with
deep muscle invasion, infiltration of the interstitial
tissue of the kidney, and lymphatic invasion, all of
which indicated a poor prognosis.'3 It was in this
group of patients with the higher grade tumours that
cytology was most helpful with a preoperative diagno-
sis of tumour in 75%. Provided that cytological exam-
ination is made by those experienced in all aspects of
urinary cytology, it has an important contribution to
make to the diagnosis of transitional carcinoma of the
upper urinary tract.

I thank my histopathology, clinical, and radiology
colleagues for use of the material: Mr Manmeet Singh
for two of the cases; and Miss Pat Gunter for photo-
graphic help.
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