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Background. The aim of the study was to compare the frequency of positive peritoneal washings in endometrial 
cancer patients after either hysteroscopy (HSC) or dilatation and curettage (D&C).
Patients and methods. We performed a retrospective analysis of 227 patients who underwent either HSC (N = 144) 
or D&C (N = 83) and were diagnosed with endometrial carcinoma at the University Medical Centre Maribor between 
January 2008 and December 2014. The incidence of positive peritoneal cytology was evaluated in each group.
Results. There was no overall difference in the incidence of positive peritoneal washings after HSC or D&C (HSC = 
13.2%; D&C = 12.0%; p = 0.803). However, a detailed analysis of stage I disease revealed significantly higher rates of 
positive peritoneal washings in the HSC group (HSC = 12.8%; D&C = 3.4%; p = 0.046). Among these patients, there was 
no difference between both groups considering histologic type (chi-square = 0.059; p = 0.807), tumour differentiation 
(chi-square = 3.709; p = 0.156), the time between diagnosis and operation (t = 0.930; p = 0.357), and myometrial inva-
sion (chi-square = 5.073; p = 0.079).
Conclusions. Although the diagnostic procedure did not influence the overall incidence of positive peritoneal 
washings, HSC was associated with a significantly higher rate of positive peritoneal cytology in stage I endometrial 
carcinoma compared to D&C.
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Introduction

The diagnosis of endometrial cancer can be made 
preoperatively by obtaining a sample of endome-
trial tissue either with office endometrial biopsy, 
most commonly done with a Pipelle aspiration 
catheter, hysteroscopy (HSC), or dilatation and 
curettage (D&C).1 The latter two procedures are 
most commonly used in Slovenia. HSC has been 
shown to be highly accurate in diagnosing endo-
metrial cancer2,3 and is considered a gold standard.1 
Conflicting evidence has been published in the past 
regarding the risk of intraperitoneal spread of ma-
lignant cells after HSC with the use of distension 

media.4-7 In 2007, a retrospective study from our in-
stitution reported a significantly higher incidence 
of positive peritoneal washings after HSC com-
pared to D&C.8 However, only 24 patients in this 
study had undergone HSC compared to 122 who 
were diagnosed with D&C.8 In recent years, HSC 
has become an established diagnostic tool at our 
institution and is now performed more frequently 
than D&C. The aim of our present study was to 
find out whether the difference in the incidence 
of positive peritoneal washings between HSC and 
D&C persists after including a higher number of 
patients with hysteroscopy.
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Patients and methods

This retrospective study included all consecu-
tive patients who had endometrial carcinoma di-
agnosed preoperatively with either D&C or HSC 
between January 2008 and December 2014 at the 
University Medical Centre Maribor, Slovenia. The 
study included patients who had more than one 
D&C or more than one HSC.  Patients who had un-
dergone both D&C and HSC were excluded from 
the study. The study was approved by our insti-
tution’s ethics committee (Approval No. 13-03/15, 
November 26, 2015). All patients signed a written 
informed consent that their medical records can be 
used for research matters retrospectively. 

HSC was performed in the office setting or un-
der general anesthesia. Saline solution warmed to 
body temperature was used as the distension me-
dium. In the office setting, the distension medium 
was installed into the pressure cuff and the intra-
uterine pressure was set between 80–150 mmHg. 
Intrauterine pressure was controlled with the Vario 
Flow device (Pelta, Slovenia) in operative HSC.9 
D&C was performed under general anesthesia. 
Curettage of the cervical canal and the uterine cav-
ity was performed separately. Tissue samples for 
histologic examination were obtained during both 
procedures.

During the final surgery for endometrial car-
cinoma, samples of peritoneal washings from the 
pouch of Douglas were obtained for cytologic ex-
amination. Irrigation of the peritoneal cavity with 
saline solution was performed to obtain samples in 
cases with no free fluid. The samples were inspect-
ed by an expert cytopathologist. In cases of sus-
picious peritoneal cytology additional calretinin, 
MOC 31, HBME 1 and Ber-EP4 immunostaining 
was performed during the clarification process. In 
cases of small numbers of positive cells after im-
munostaining peritoneal cytology was described 
as suspicious. We therefore included suspicious re-
sults in the analysis of positive peritoneal cytology. 

The primary statistical outcome was the inci-
dence of positive peritoneal washings after HSC 
and after D&C. A detailed analysis of tumour 
histopathologic characteristics was performed 
including histopathologic type, tumour differen-
tiation, depth of myometrial invasion, lympho-
vascular invasion and FIGO stage. Different types 
of endometrial carcinomas were identified in the 
study population with endometrioid carcinoma 
representing the majority of cases (N = 211; 93.0%). 
Other carcinomas (serous adenocarcinoma: N = 8; 

clear cell adenocarcinoma: N = 8) were assigned 
into non-endometriod group for the purpose of 
the study. Tumour differentiation was reported as 
good, moderate or poor. The depth of myometrial 
invasion was reported as no invasion, less than half 
of myometrium or more than half of myometrium. 
Patients treated before 2009 who had been staged 
according to the 1988 FIGO classification were re-
staged according to the new 2009 FIGO classifica-
tion for statistical analysis. The time interval from 
diagnosis to final surgery was also analyzed. 

Statistical analysis was performed with SPSS 
software version 22.0 (IBM, Armonk, NY, USA). 
Descriptive analysis, chi-square test and t-test of 
independent samples were performed as applica-
ble. A p value of less than 0.05 was considered sta-
tistically significant.

Results

Between January 2008 and December 2014, 266 
patients had uterine cancer diagnosed with D&C 
and/or HSC. 227 patients who had either HSC (N = 

TABLE 1. Histologic characteristics of the patients with endometrioid endometrial 
carcinoma (N = 211) and non-endometrioid endometrial carcinoma (N = 16)

Histologic parameter
Endometrioid 
endometrial 
carcinoma

Non-endometrioid 
endometrial 
carcinoma

p*

Tumour differentiation < 0.001

G1 125 (59.2%) 2 (13.3%)

G2 63 (29.9%) 4 (26.6%)

G3 23 (10.9%) 9 (60.0%)

Myometrial invasion

none 8 (3.8%) 1 (6.3%) 0.888

less than ½ 123 (58.3%) 9 (56.2%)

more than ½ 80 (37.9%) 6 (37.5%)

2009 FIGO stage 

IA 114 (54.0%) 7 (43.8%) 0.025

IB 54 (25.6%) 1 (6.3%)

II 14 (6.6%) 2 (12.5%)

IIIA 7 (3.3%) 1 (6.3%)

IIIB 5 (2.4%) 0 (0.0%)

IIIC1 11 (4.7%) 2 (12.5%)

IIIC2 0 (0.0%) 0 (0.0%)

IVA 1 (0.5%) 1 (6.3%)

IVB 5 (2.4%) 2 (12.5%)

*chi-square test
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144) or D&C (N = 83) as well as available informa-
tion on peritoneal washings were included in the 
statistical analysis.

Two hundred and eleven (93.0%) patients had 
endometrioid endometrial carcinoma and 16 
(7.0%) had non-endometrioid endometrial carcino-
ma. The differences between both groups regard-
ing the differentiation, myometrial invasion and 
tumour stage are shown in Table 1. Significantly 
higher rate of poorly differentiated tumours (chi-
square = 29.114; p < 0.001) and higher stages (chi-
square = 16.019; p = 0.025) have been noted in the 
non-endometrioid group. 

Overall, there was no significant difference in 
the incidence of positive or suspicious peritoneal 
washings regarding the procedure performed dur-

ing the diagnostic evaluation (13.2% after HSC, 
12.0% after D&C; chi-square = 0.062; p = 0.803). 

The groups (HSC vs. D&C) did not differ in the 
prevalence of histologic types of the tumour, depth 
of myometrial invasion and lymphovascular inva-
sion (Table 2). However, there were significant dif-
ferences in tumour differentiation as well as FIGO 
stage, with more patients having FIGO stage I dis-
ease in the hysteroscopy group (Table 2). Due to 
this difference we conducted analysis only in the 
subgroup of patients with stage I disease. The HSC 
and D&C groups of stage I patients did not differ in 
tumour differentiation, the prevalence of histolog-
ic types of the tumour, the time from diagnosis to 
operation and in myometrial invasion. A separate 
evaluation of patients with stage I tumours showed 
that 12.8% in the HSC group and only 3.4% in the 
D&C group had positive peritoneal washings. This 
difference was statistically significant (chi-square = 
2.422; p = 0.046) (Table 3). 

One out of 15 FIGO stage I patients with posi-
tive peritoneal washings after hysteroscopy had 
disease recurrence by the end of April 2015 (mean 
follow-up 40.2 months). Neither of the two FIGO 
stage I patients with positive peritoneal washings 
after D&C had disease recurrence in the same pe-
riod (mean follow-up 39.5 months).

Discussion

The possibility of microscopic intraperitoneal 
spread of endometrial cancer cells after hysteros-
copy has been a subject of debate for more than a 
decade. In our study, we did not find an increased 
incidence of positive peritoneal washings after 
hysteroscopy in comparison to D&C in the over-
all study population of patients with endometrial 
carcinoma. Several other studies similarly found 
no association between hysteroscopy and an in-
creased rate of positive peritoneal cytology.5,6 On 
the other hand, Bradley et al.7 reported a higher 
frequency of positive or suspicious peritoneal cy-
tology after hysteroscopy compared to blind en-
dometrial sampling using logistic regression con-
trolling for confounders of grade and stage. They 
also reported a higher rate of disease upstaging 
(according to the 1988 FIGO staging system) after 
hysteroscopy attributed solely to the positive cytol-
ogy. Similar results have been reported by Zerbe et 
al.10 and Obermair et al.11 In a study conducted at 
our institution in 20078, positive peritoneal cytol-
ogy was present in 12.5% of patients after hyster-
oscopy and only in 1.6% after D&C. The difference 

TABLE 2. Histologic characteristics of the patients with endometrial carcinoma (N 
= 227) who were diagnosed with hysteroscopy (HSC) or dilatation and curettage 
(D&C)

Histologic parameter HSC (N = 144) D&C (N = 83) P value

Histologic type

endometrioid adenocarcinoma 137 (95.1%) 74 (89.2%) 0.090*

non-endometrioid 
adenocarcinoma 7 (4.9%) 9 (10.8%)

Tumour differentiation

G1 90 (62.5%) 37 (45.1%) 0.012*

G2 40 (27.8%) 27 (32.9%)

G3 14 (9.7%) 18 (22.0%)

Myometrial invasion

none 5 (3.5%) 4 (4.8%) 0.726*

less than ½ 82 (56.9%) 50 (60.2%)

more than ½ 57 (39.6%) 29 (34.9%)

Lymphovascular invasion

present 20 (13.9%) 14 (16.9%) 0.545*

absent 124 (86.1%) 69 (83.1%)

2009 FIGO stage 
IA 
IB 
II 
IIIA
IIIB
IIIC1
IIIC2
IVA
IVB

75 (52.1%)
42 (29.2%)
10 (6.9%)
1 (0.7%)
3 (2.1%)
9 (6.3%)
0 (0.0%)
1 (0.7%)
3 (2.1%)

46 (55.4%)
13 (15.7%)

6 (7.2%)
7 (8.4%)
2 (2.4%)
4 (4.8%)
0 (0.0%)
1 (1.2%)
4 (4.8%)

0.040*

Peritoneal cytology
positive or suspicious
negative

19 (13.2%)
125 (86.8%)

10 (12.0%)
73 (88.0%) 0.803*

Time from diagnosis to 
operation (days) 35.8 ± 13.8 32.8 ± 15.4 0.140**

*chi-square test
** independent sample t-test
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was statistically significant (chi-square = 4.2455; 
p < 0.005).

In a meta-analysis of nine trials including 1015 
patients with confirmed endometrial carcinoma, 
Polyzos et al.12 evaluated the rate of positive perito-
neal washings after hysteroscopy in comparison to 
other diagnostic procedures or no diagnostic pro-
cedures. They concluded that the frequency of pos-
itive peritoneal washings was significantly higher 
after hysteroscopy. The analysis also revealed a 
higher rate of disease upstaging based only on the 
positive peritoneal cytology. A detailed literature 
search performed by Guralp and Kushner13 re-
vealed 0–83% of positive peritoneal cytology after 
hysteroscopy and 0–13.6% after D&C. However, 
the authors emphasized a number of unanswered 
questions regarding the type and volume of dis-
tension medium, intrauterine pressure during the 
procedure, time interval between hysteroscopy 
and definitive surgery, stage, grade of the disease 
and duration of the procedure.13 Another meta-
analysis by Chang et al.14 also reported on higher 
rates of positive peritoneal cytology after hysteros-
copy. Nevertheless, a detailed analysis of patients 
with stages I or II failed to show significantly high-
er rates of positive peritoneal cytology in patients 
who had hysteroscopy.

Interestingly, our results showed a significantly 
higher incidence of positive or suspicious perito-
neal cytology in patients with stage I disease who 
were diagnosed with hysteroscopy compared to 
those diagnosed with D&C. This is an unexpected 
finding because the disease at this stage is confined 
to the uterus.  For example, only 3.3% of patients 
with stage I and II endometrial cancer in a large 
retrospective analysis by Garg et al.15 had positive 
peritoneal cytology. In our study, the rate of posi-
tive or suspicious peritoneal cytology in stage I dis-
ease was 3.3% in the D&C group but as much as 
12.1% in the hysteroscopy group. Positive or sus-
picious peritoneal cytology was shown to be more 
frequent after hysteroscopy in endometrial carci-
noma patients who would be staged as FIGO IA 
in the new staging system by Obermair et al.11 On 
the other hand, Biewenga et al.6 showed no associa-
tion between hysteroscopy and the rate of positive 
peritoneal washings in stage I disease.

Saline solution was used as the distension me-
dium in all our patients in the hysteroscopy group. 
Hysteroscopy with saline solution was specifically 
linked to a higher rate of positive peritoneal cytol-
ogy in a meta-analysis by Polyzos et al.12 In a meta-
analysis by Chang et al. 14, the distension medium 
was either saline solution or 5% glucose solution. 

Neither of these two meta-analyses found a con-
nection between intrauterine pressure during hys-
teroscopy higher than 100 mmHg and a higher in-
cidence of positive peritoneal cytology.12,14 In our 
study, the exact intrauterine pressure during hyst-
eroscopy was not known for each patient individu-
ally due to the retrospective nature of the analysis.

The time interval between the diagnostic proce-
dure and definitive surgery was similar in patients 
with positive and negative peritoneal cytology in 
our study. This is in line with evidence from an-
other retrospective study in 196 patients with en-
dometrial cancer diagnosed with hysteroscopy.16 

Based on the data from our retrospective study, 
we cannot give a definite reason for the signifi-
cantly higher incidence of positive peritoneal 
washings after HSC compared to D&C in stage I 
disease. We used saline solution as the distension 
medium, which has been previously associated 
with higher rates of positive peritoneal cytology.12 
Unfortunately, we do not have the exact informa-
tion on the intrauterine pressure during HSC and 
the duration of the diagnostic procedure for each 
patient and therefore we cannot draw conclusions 
about the influence of these factors on peritoneal 
cytology.

Another important limitation of our study is the 
inclusion of suspicious peritoneal cytology in the 

TABLE 3. Histologic characteristics of the patients with stage 1 endometrial 
carcinoma (N = 187) who were diagnosed with hysteroscopy (HSC) or dilatation 
and curettage (D&C)

Stage 1 HSC (N = 117) D&C (N = 59) P value

Histologic type

endometrioid adenocarcinoma 112 (95.7%) 56 (94.9%) 0.807*

non-endometrioid 
adenocarcinoma 5 (4.3%) 3 (5.1%)

Tumour differentiation

G1 75 (64.1%) 29 (49.2%) 0.156*

G2 32 (27.4%) 22 (37.3%)

G3 10 (8.5%) 8 (13.5%)

Myometrial invasion

none 5 (4.3%) 3 (5.1%) 0.079*

less than ½ 71 (60.7%) 45 (76.2%)

more than ½ 41 (35.0%) 11 (18.6%)

Peritoneal cytology
positive or suspicious
negative

15 (12.8%)
102 (87.2%)

2 (3.4%)
57 (96.6%) 0.046*

Time from diagnosis to 
operation (days) 35.6 ± 14.0 33.1 ± 12.7 0.255**

*chi-square test
** independent sample t-test
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positive peritoneal cytology group. Even after im-
munostaining most of the cases without evident 
malignant cells remained cytologically suspicious 
because positive immune reaction was seen in only 
a small fraction of cells. However, it is not easy 
to differentiate positive from suspicious cytology 
because severe atypia of reactive mesothelial cells 
may be interpreted as suspicious. We are aware of 
this methodological limitation and should aim to 
lower the incidence of suspicious peritoneal cy-
tology in the future firstly by obtaining sufficient 
amount of fluid for cytological analysis during fi-
nal surgery and secondly with accurate cytological 
diagnosis. Some published research on this subject 
also included positive and suspicious cytology in 
the same group.7,8,11

Our data show that among patients with positive 
or suspicious peritoneal washings after hysterosco-
py, in FIGO stage I patients, one out of 15 had local 
disease recurrence during follow-up of approxi-
mately 40 months, whereas neither of the two with 
positive washings after D&C had the recurrence. As 
these numbers are small, further research is neces-
sary to draw relevant conclusions. Conflicting re-
sults exist in the literature regarding the prognostic 
significance of positive peritoneal cytology.17,18 The 
updated FIGO staging system from 2009 excluded 
positive peritoneal cytology as a stage defining 
variable. Previously, all patients with positive peri-
toneal cytology were upstaged to stage IIIA.19 In 
an analysis of 14,704 patients, Garg et al.15 reported 
peritoneal cytology to be associated with survival 
in univariate analysis along with race, age, histol-
ogy, grade and the number of removed lymph 
nodes. In multivariate analysis, positive peritoneal 
cytology remained an independent prognostic fac-
tor in stages I and II. Shiozaki et al.20 studied the 
influence of positive peritoneal washings on the 
prognosis of 265 patients with stage I endometrial 
cancer. Progression-free survival was significantly 
lower in the group with positive peritoneal cytol-
ogy. Other factors associated with progression-free 
survival in univariate analysis were lymph node 
dissection and vessel permeation, but positive peri-
toneal cytology was the most influential factor.20 
Disease-free survival has been shown to be 91% in 
FIGO stage I patients and 52.5% in those with FIGO 
stage II, III and IV.21 In the study by Garg et al., sur-
vival in patients with stage I endometrioid adeno-
carcinoma with positive peritoneal washings was 
significantly poorer than in patients with negative 
peritoneal washings (88.2% vs. 98.6%).15

In conclusion, the diagnostic procedure did not 
influence the overall incidence of positive peritone-

al washings in our study. However, hysteroscopy 
was associated with a significantly higher rate of 
positive peritoneal cytology in stage I endome-
trial carcinoma. Although statistically significant, 
this finding must be interpreted with caution be-
cause of the small sample size of this subgroup. In 
addition, it is still not known whether iatrogenic 
dissemination of malignant cells bears the same 
influence on disease prognosis as spontaneous dis-
semination. Despite being excluded as the stage 
defining variable, peritoneal cytology should still 
be reported separately as requested by FIGO.15 We 
believe that additional trials are needed to further 
clarify the prognostic value of positive peritoneal 
cytology after hysteroscopy, particularly in the 
early stages of endometrial cancer.
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