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Abstract—The wvalue of diaphragmatic inspection, perttoneal cytology and
lymphography in the evaluation of ovarian carcinoma diffusion was evaluated in 31
patients. The results were the following: diaphragmatic inspection changed the stage in
3.7, of cases and gave information in 41.7°, of patients with stage III-1V;
Lymphography changed the stage in 18.7°, of patients and provided information about
spread of disease in 21.0°, of patients with stage II-IV; peritoneal cytology
changed the stage in 11.5°, of patients and gave information about spread of disease
in 28.0°, of patients in advanced stages. The conversion rate from stage I-1I to stage
I with diaphragmatic inspection and lymphography was 21.2°%,, and 11.5°, from
stage =11 a—b to stage I-1I ¢ with peritoneal cytology. The data indicate that the three

procedures are essential in evaluation of ovarian carcinoma diffusion.

INTRODUCTION

THE spreaDp of ovarian carcinoma occurs
by two main pathways: by 1ip. and
diaphragmatic implantation and by the
lymphatic route to iliac and para-aortic
nodes.

Peritoneal spread is easily assessed by sur-
gery. Retroperitoneal spread, diaphragmatic
involvement, and the presence of free cells in
the peritoneal cavity are demonstrable with
the use of lymphography [1-4], diaphrag-
matic inspection during peritoneoscopy [3-9]
and peritoneal cytology [10-13].

On the basis of the published data, these
procedures have disclosed dissemination in
apparently localized stages in a large number
of patients. Nevertheless, because node meta-
stases can be present together with diaphrag-
matic metastases, the real conversion rate with
any single procedure and its relative merit for
the knowledge of the natural history of the
disease are not clear.

The purpose of this study was two-fold: (1)
to determine the true conversion rate with
diaphragmatic inspection, peritoneal cytology

Accepted 25 March 1980.

*Presented in part at the 7th International Congress of
Lymphology, Florence, 28 October-2 November, 1979.

tCorrespondence and requests for reprints should be
addressed to Dr. G. De Palo, Istituto Nazionale
Tumori, Via Venezian 1, 20133 Milan, Italy.

1469

and lymphography when each single pro-
cedure was evaluated in comparison with data
obtained from the combination of all other
diagnostic procedures; (2) to determine how
much information about the spread of the
disease could be obtained with these
procedures.

MATERIALS AND METHODS

For this study, 51 non-consecutive patients
aged 21-74 yr, observed in the QOutpatient
Department of our Institute (INT) up to
December 1978, were evaluated. The patients
had been submitted to explorative laparotomy
with or without bilateral ovaro-
salpingectomy plus total abdominal hysterec-
tomy and omentectomy in other hospitals
within 30 days before admission in the INT.
In these patients, in whom none of the three
procedures under investigation had been pre-
viously performed, all the medical records and
the slides were reviewed. The distribution
according to histologic type [14] is reported in
Table 1.

Every patient was submitted to chest X-
ray, peritoneoscopy with diaphrazimatic in-
spection and bilopsy in positive ases, peri-
toneal cytology (peritoneal [luid or washing
in absence of fluid) during peritoneoscopy,
and lymphography. The patients in whom
lymphography was performed unilaterally, in
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Table 1. Total  cases
examined according lo histo-
logic type

Serous 14
Mucinous 7
Endometrioid 11
Clear cell 2
Undifferentiated 8
Unclassified 9

whom diaphragmatic leaves could not be ob-
served, or biopsy had not confirmed the malig-
nancy, and the patients in whom peritoneal
cytology was inadequate, were cxcluded from
the study. No other criteria for exclusion were
used. The patients were classified first without
and then with the single test according to the
FIGO classification [13].

The employed techniques and the criteria
for metastatic involvement have been de-
scribed 1In our previous reports |4, 8, 16]. The

Table 2.

results were interpreted as negative or posi-
tive. No equivocal diagnosis was accepted.
No side effects and/or complications related to
lymphography were encountered, while one
patients with stage III discase and positive
peritoneal cytology devcloped a s.c. lesion not
proved by biopsy, after peritoneoscopy.

RESULTS

Diaphragmatic inspection was posttive In
11/31 patients (21.6%,), but the stage was
modified m only 1/27 stage -1l patients
(3.7°,). Information about the spread of the
disease was obtained in 10/24 patients (41.77,))
at stage I11 and IV (Table 2).

Diaphragmatic metastases were present in
7/13 (33.8%,) stage 111 patients for peritoneal,
in 0/6 for retroperitoneal, and in 1/l for
contemporancous peritoncal and retroperi-
toneal involvement. Furthermore, diaphrag-
matic metastases were shown in 2/2 stage IV

Stage and disease’s diffusion withou! and with diaphragmatic inspection

Stage with diaphragmatic inspection

Stage with physical

examination, chest X-ray, I 11 111 v
lymphography, No.
peritoncoscopy cases P RP P+RP +D Liver +D
1 21 20 1 1/27
1 6 6 (3.7",)
II1 Peritoneal 13 6 7
IIT Retroperitoneal ) 11/51
111 Peritoncal + 1 I 10/24 (21.6,))
retroperitoneal (41.7",,)
IV Liver 2 2
IV Distant 2 2
Total 51 20 6 6 0 9 2 2
P: peritoneal,;
RP: retroperitoncal;
D: diaphragmatic.
Table 3. Stage and disease’s diffusion without and with lymphography
Stage with physical
examination, chest X-ray, Stage with lymphography
peritoneoscopy, No.
diaphragmatic cases I II I111P 111+ RP v IV+RP
I 24 20 4 6/32
11 8 6 2 (18,7%,)
111 15 14 1 10/51
, (19.6°,,)
4710 (
IV Liver 2 ! 1 (:ji ,l)))
IV Distant 9 9 o
Total 31 20 6 14 7 1 3

P: peritoneal: RP: retroperitoncal.
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patients for extra-abdominal spread, while
none of the two patients with stage IV for
liver disease had diaphragmatic metastases
(Table 2). It is noteworthy that of the total of
51 patients, the liver capsule was never
positive.

Lymphography was positive in 10/5] pa-
tients (19.6"%,), and the stage was modified in
6/32 (18.79,), 4/24 stage I (16.7°%,) and 2/8
stage II (25.0%,). Information about the
spread of the discase was obtained in 4/19
patients at stage III-IV (21%,) (Table 3).
Only one patient among 15 with peritoneal
spread had positive lymphography while this
procedure was positive in 2/2 stage IV pa-
tients for distant metastases, and 1/2 stage IV
patients for liver metastases.

Peritoneal cytology was positive in 10/51
patients {19.6°), and the stage, from I-1I a-
b to ¢ was modified in 3/26 patients (11.5",).
Information about the spread of the disease
was obtained in 7/23 patients in advanced
stages (28.0°,) (Table 4). Among 15 patents
with peritoneal involvement five had positive
cytology (33.3°,). Eleven patients had diseasc
in peritoncum and four only in the omentum.
In these last patients in whom omentectomy
was performed in other hospitals, peritoncal
cytology was negative.

Summing up the results of lymphography
and diaphragmatic inspection, the true con-
version rate from stage I-11 to stage I, 1s
21.29, (7/33 patients) and {rom stage I--IT a—
b to stage I-1lc, for cytology, is 11.5°, (3/26
patients) (Table 5).

DISCUSSION

Previous reports of patients with stage I-11

ovarian carcinoma have documented metas-

Table 3.
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tascs to the diaphragm when explored or re-
explored with the laparoscope [3, 6-9, 16].
The reported incidence of these metastascs
varies greatly, and in the series of some
authors |17, 18] nonc of the patients with
stage 1-1I had demonstrable diaphragmatic
metastascs. Similarly the findings of positive
cytology washings and lymphangiographies
show a significant difference [1, 2, 4, 10, 11,
13].

The discrepancies in the reported data may
be due to the different stage grouping. In fact,
the conversion ratc¢ (L.c., the worsening of
stage) for diaphragmatic metastascs, lymph
node metastases, and positive peritoneal cytology
can be established only il all patients have
been submitted to the three procedures.

The results of our study suggest that the
incidence of metastases on the diaphragm is
high but related to an i.p. dissemination and
therctfore more common in advanced disease,
while the conversion rate for isolated diaph-
ragmatic metastases is only 3.7°,. On the
contrary, lymph node metastases may occur as
an carly event, since lymphography changes
the stage in 18.7°, of the cases. One could
object that these data are questionable because,
whilec the diaphragmatic mectastases arc bi-
opsy proved, the retroperitoneal metastases
arc not. Nevertheless, it 1s noteworthy that in
our cumulative report [19], the results of a
radiologic-histologic correlation showed an ac-
curacy for positive lymphography in 1007, of
cases and in 87.3%, for negative lymphog-
raphy. In other words, because of the no false
positive and the eight false negative cases, we
must consider the incidence of retroperitoneal
metastases to be higher than that demonstr-
able by lymphography.

If onc adds, and in this series it is possible,
the results of lymphography and diaphrag-

Conversion rate in 31 patients with ovarian carcinoma

Stage with physical
examination,
chest Xeray,

Stage also with

Stage also with lymphography,
diaphragmatic inspection and
peritoneal cytology

surgical inspection peritoncoscopy
fa-b e 1Ta-b  Ilc 111 1V
lab 25 25 18 @)
a-b 10 8 5 ®
111 12 14 14
v 4 4 4
Total 51 51 18 2 5 1 21 1

Conversion rate from stage 1-11 to stage ITT—21.29, (7/33 patients).
Conversion rate from stage 1-IT a-b to c—11.5", (3/26 paticnts).
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matic inspection, the conversion rate from
stage [-1I to III 1s 21.2°,. Our data are thus
lower than those reported by Rubin [13].

With regard to peritoneal cytology, in
11.5°, of cases the stage was worsened, and
this is therefore inferior to that rcported by
many authors [9, 11, 13]. It is noteworthy
that among 11 patients with pres¢nt peritoneal
and diaphragmatic metastases, six had ne-
gative cytology. We cannot explain the last
data, except that it may indicate a limit of
the method.

In conclusion, the presented data confirm
the opinion of Rubin [15], Delgado et al..[17],
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Piver et al. {9, 13], Young et al. [20] and
many other authors that ovarian carcinoma is
only temporarily confined to the pelvis and
that metastases occur early in the course of
the disease to the peritoneal cavity, the diaph-
ragm and the retroperitoneal nodes. This ex-
plains the poor results obtained in past years
with these patients and suggests the routine
use of peritoneoscopy with diaphragmatic in-
spection, peritoneal cytology and lymphog-
raphy, which can result in a more accurate
definition of the true extent of the disease and
therefore in new and improved methods of
treatment.

9.

10.

11.

12.
13.

14.

REFERENCES

W. A. Fucnus, Malignant tumor of the ovary. In Lymphography in Cancer.
(Edited by W. A. Fuchs, J. W. Davidson and H. W. Fischer) Recent Results in Cancer
Research, Vol 23, p. 94. Springer Verlag, Berlin (1969).

B. R. ParkER, R. A. CasteLrino, Z. Y. Fuks and M. A. Bagsuaw, The role of

lymphography in paticnts with ovarian cancer. Cancer {Philad.) 34, 100 (1974).
R. Musumeci, A. Bawnr, G. B. Canniani, G. M. D Paro, F. D1 R, A.
Larruapa, L. Luciani, C. Manciont, G. Martion;, N. NataLe and F.
PrzzeTTi, Studio sulla diffusione linfatica retroperitoneale del carcinoma
ovarico mulleriano mediante I'impiego della linfografia. Tumori 61, 151 (1973).
R. Musumrct, A. Baxri, G. Bous, G. B. Canpiani, G. M. De Paro, F. D1 RE, L.
Luciani, A. Larruabpa, C. Mancroni, G. Marriott and N. NATALE,
Lymphangiography in patients with ovarian epithelial cancer. An evaluation
of 289 consecutive cases. Cancer (Philad.) 40, 1444 (1977).

C. M. Bacrey, R. C. Young, P. S. Scurmn, B. A. Caasner and V. T. Dg
Vrira, Ovarian carcinoma metastatic to the diaphragm, [requently un-
diagnosed at laparotomy. A preliminary report. Amer. J. Obstet. Gynec. 1186,
397 (1973).

S. H. Rosenorr, R. C. Younc, T. Anperson, C. BacLey, B. Cuasner, P. S.
Schuein, S. Husearp and V. T. DE Vita, Peritoneoscopy: a valuable staging
tool in ovarian carcinoma. Ann. intern. med. 83, 37 (1975).

S. H. Rosexorr, V. T. DE Vira Jr.,, S. HusBarp and R. C. Young,
Peritoneoscopy in the staging and follow-up of ovarian cancer. Semin. Oncol. 2,
223 (1975).

P. Seinerni, A. Luint, P. Prizzerrr and G. M. De PaLo, Laparoscopy in
staging and restaging of 93 patients with ovarian carcinoma. Tumori 62, 493
(1976). .

S. M. Pwver, J. J. Barrow and G. B. LerE, Incidence of sub-clinical
mctastasis in stage I and II ovarian carcinoma. Obstet. and Gynec. 52, 100
(1978).

V. Creasmax and F. RurLEpcE, The prognostic value of peritoneal cytology
in gynecologic malignant disease. Amer. . Obstet. Gynec. 110, 773 {(1971).

W. C. Keerer, E. E. Pxiey and H. J. Bucuseaum, Experience with
peritoneal cytology in the management of gynecologic malignancies. Amer. 7.
Obstet. Gynec. 120, 174 (1974).

L. McGowan, Peritoneal f{luid profiles. Nat. Cancer Inst. Monog. 42, 75 (19753).

S. M. Prver, R. G. Lorez, F. Xvynos and J. J. Barrow, The value of

pretherapy peritoneoscopy in localized ovarian cancer. Amer. J. Obstet. 127,
288 (1977).

S. I. Serov, R. E. ScuLLy and L. H. Sosin, Histological typing of ovarian
tumors. In [International Histological Classtfication of Tumors. 'No. 9. WHO,
Geneva (1973).

P. RusiN, Understanding the problem of understaging of ovarian cancer.
Semin. Oncol. 2, 235 (1975).



1474

16.

20.

G. de Palo et al.

P. Seivernr, S. Preorrr, A. Luing, G. B, Searr, P Pizzerr and G. De Paro,
Laparoscopy combined with peritoneal cytology in staging and restaging
ovarian carcinoma. Tumori 65, 601 (1979).

G. DELcapo, B. Cnux, H. Cacrar and I, Berko, Para-aortic lymphadenec-
tomy in gynccologic malignancies confined to the pelvis. Obstet. and Gynec. 50,
418 (1977).

C. Manciont, G. Borrs, P. Movrext and C. Berroxi, Indications, advantages
and limits of laparoscopy in ovarian cancer. Gynec. Oneol. T, 47 (1979).

R. Musumect, G. De Paro, R. Kenpa, J. D. Tesoro Tress, F. Dr Rg, R.
PerriLro and I'. Rinke. Retroperitoncal metastases from ovarian carcinoma;
reassessment of 363 consccutive patients studied with lymphography. Amer. 7.
Roentgenol. 134, 449 (1980).

R. C. Youxng, J. T. WaarTon, D. G. Drcker, M. S. Piver, B. Epwarps and
W. P. McGuire, Staging laparotomy i early ovarian cancer. Proc. Amer. Ass.
Cancer Res. 20, 399 (1979).



