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ABSTRACT

Carcinoma in situ of the urinary bladder may develop in patients
followed after transurethral resection of low-grade papillary bladder
carcinoma. In principle, the former lesion has a good prognosis and needs
only simple resection while the latter “has a bad prognosis and requires
aggressive therapy (radiotherapy and removal of the bladder). Therefore it is
often of paramount clinical importance to establish this detoriation. In this
paper is reported how histomorphometry ‘and cytomorphometry can, in a
quantitative way, express this shift.
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INTRODUCT I ON

Carcinoma in situ of the bladder is by definition a flat lesion with a
high-grade atypia: the cancer cells have large nuclei. Lesions with smaller
nuclei are classified in our laboratories as dysplasias (Boon et al., 1985)..
In contrast to low-grade papillary bladder tumors, these lesions have a high
tendency to infiltrate, and than one finds high-grade solid growing bladder
carcinoma with a poor prognosis. Therefore it is of great importance for the
clinician and pathologist to be aware of the fact that carcinoma in situ can
develop during follow-up of patients with resected low-grade papillary
carcinoma. B

In this paper we report our experiences with three of such patients.
All three patients were treated with transurethral resection for their low-
grade papillary bladder tumors, and were followed with cytology. In all three
patients the cytologic report became "'positive" during this follow-up (3-5
years after the resection of the papillary tumors). In these patients the
first biopsy taken after the positive cytologic follow-up diagnosis was
"'negative'': the sections contained exclusively denuded stroma, and all its
surface epithelium had exfoliated. This phenomenon (also called 'denuding
cystitis') is characteristic for carcinoma in situ. The cancer cells are
trapped in the Brunn's nests, and thus they cannot exfoliate in the bladder
lumen. In our three cases, only in repeated biopsies, which contained these
Brunn's nests filled with cancer cells, the diagnosis carcinoma in situ could
be made, and the histomorphometry could be performed on the cancerous
epithelium lining these Brunn's nests.
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In this paper we report how the cytomorphometry of the cancer cells in
the volded urine and the histomorphometry of the cancerous epithelium in the
tissue sections express in a quantitative manner the, clinically important,
shifts in these three patients followed for low-grade papillary bladder
tumors.

HISTOMORPHOMETRY

O0f all three patients, histomorphometry was performed on the sections
of the resected papillary bladder tumor, and on the cancerous epithelium in
the Brunn's nests. For this purpose, nuclei in the superficial layer, and in
the deep layer were measured (see Figure 1), and, in addition, cells in the
entire cancerous epithelium with giant nuclei were selected for morphometry.
For histomorphometry of urothelial neoplasm, 50 cancer cells are selected
from the basal layer (deep cells), 50 cancer cells from the superficial layer
(B). In addition, 50 cancer cells with giant nuclei are chosen (giant cells)
(see for detailed information Ooms et al., 1983). The histomorphometric
grading i;,based on the mean values of the A, the B and the C cells (Ooms et
al., 1985).

Fig. 1. Histomorphometry of cancerous epithelium lining the Brunn's nests.
The measured cells are indicated by their black nuclei. The nuclear
area was determined by planimetry, and the malignancy grading was
computed with the acquired data.

Three cell types were selected for measurement: deep cells (A),
superficial cells (B), and giant cells scattered in the cancerous
epithelium (C). The three drawings are made from different sections
of the same Brunn's nests 1ined with cancer cells, and illustrate the
principles on which the histomorphometric grading according to Ooms
et al. is based.

The mean values of the three cell types, and the resulting computer
gradings are presented in Table 1.
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Table 1.

Histomorphometrical Results and Computer Grading.

papillary tumor carcinoma in situ
— -
deep: 32 deep: 6k
Patient | superficial: 28 superficial: 56
: giant: 52 giant: 127
Low grade High grade
deep: 38 deep: 69
Patient 1l superficial: 37 superficial: 48
giant: 69 giant: 122
deep: L2 deep: 61
Patient 111 superficial: 36 superficial: 41
giant: 61 giant: 17
Low grade High gradé

2
* values sm

CYTOMORPHOMETRY

The cytomorphometry was performed on wet-fixed Papanicolaou-stained
slides made from the sediments of freshly voided urine (Ooms et al., 1982).
In this context it is important to stress that if the cytopreparatory
technique used differs from ours, or when the cells are harvested from
urine that is not processed immediately, the morphometric values can differ
significantly from ours. The problem with measuring papillary cell groupings
is that of often occuring nuclear overlapping. In each smear, 50 urothelial
cells were measured. Except for the exclusion of cells with degenerative .
features, cells were selected at random.

In the samples prior to the resection of the papl]lary tumors, the -
cancerous cells were predominately in dense cell groupings, whereas in the
later positive follow-up specimen the cancer cells were predominantly single.

The cytomorphometric findings are tabulated in Table 2. As in the
histologic specimen the nuclear sizes of the cells (exfoliated form) the
papillary tumors were much smaller than those of carcinoma in situ.
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Table 2.

Cytomorphometry, nuclear values of wet-fixed Papanicolaou
stained cells. (values jim?)

Papillary tumor carcinoma in situ
“mean SD " mean SD
Patient | 72 26 107 42
Patient‘|| ‘ 58 18 130 56
Patient 111 42 20 140 k9

DISCUSSIONS AND CONCLUSIONS

Histomorphometric grading is far more reproducible than visual grading
(Ooms et al., 1985). If this method is applied on cases of carcinoma ‘in situ,
special care has to be taken to measure intact epithelium. Therefore it is
important to search for cancerous epithelium in ‘the Brunn's nests. The
cancerous surface epithelium, if present at all, is often partly desquamated;
When this incomplete epithelium is used for morphometry, the histo-
morphometrical grading might be too low (Ooms et al., 1983).

In some cases, the blocks had to be sectioned further in order to
obtain enough cancer cells in Brunn's nests for measurements. All three cases
contained several Brunn's nests filled with cancer cells which could be used
for quantitation.

The three cases presented herewith demonstrate that a shift in (cyto-
morphometric) pattern in patients followed after resection of low-grade
bladder carcinoma can be an indication that a high-grade carcinoma developed.
If the positive cytologic follow-up results are not directly confirmed in the
biopsies, new biopsies must be taken from areas in which Brunn's nests can be
anticipated, that is: protuding areas with a yellowish colour (comedo-like).
The histomorphometric grading of cancerous epithelium in the Brunn's nests
can be used to confirm the higher grade of the cancer.

Computer grading in cytomorphometry on voided urine shows a larger
intraobserver and interobserver variability (unpublished data M.E. Boon and
E.C.M. Ooms), but cytomorphometry is a very powerful method to show shifts in
exfoliated cell populations.

Using quantitative findings it is easier to convince the clinician that
the prognosis of the patient has changed in a negative way, and that more
aggressive therapy is indicated.
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