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Abstract Diagnostic hysteroscopy is a simple procedure
that can provide a good visualization of the whole uterine
cavity without cervical dilation and usually without
anesthesia. It has been proposed as an office method for
diagnosis of endometrial disorders, including cancer.
Hysteroscopy, especially combined with endometrial
biopsy, has high diagnostic accuracy. However, concerns
have been raised about the potential for hysteroscopy to
flush malignant endometrial cells into the peritoneal
cavity through the fallopian tubes and to cause
dissemination of malignant cells into the abdominal
cavity through the fallopian tubes from uteri containing
endometrial carcinoma. Moreover, some controversy
also remains about the functional viability of these cells
and their potential to cause metastases.
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Background
The development of new methods for the endometrial
investigation has allowed discovering the endometrial
cancer in early stages, even in asymptomatic women.
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Among the methods used in endometrial disorder screening, diagnostic hysteroscopy is a simple procedure that can
provide a good visualization of the whole uterine cavity
without cervical dilation and usually without anesthesia.
However, one important limitation about the office hysteroscopy usage is the lack of studies correlating the visual
aspects of the endometrial lesion and the histology, as the
subjective hysteroscopic appearance, based on surgeon
experience, does not allow distinguishing all cases of
endometrial carcinoma from benign endometrial disease
[1, 2]. Several investigators, who suggest the use of
hysteroscopy for diagnosis of endometrial cancer, admit
that a carcinoma with polypoid appearance can be confused
with a benign endometrial polyp [3, 4]. According to other
authors [5] differential diagnosis among hyperplasia or
endometrial carcinoma using the subjective hysteroscopic
view could be made in only 60.9% of the cases.
Sugimoto [3] first proposed hysteroscopic classification
of endometrial carcinoma, specifying the four types of
tumor growth: (a) polypoid, (b) nodular, (c) papillary, and
(d) ulcerated type.
Also, Sugimoto in his study [3], which included 53
patients, described the polypoid, nodular, and papillary
types as exophytic and circumscribed disease, but the
ulcerated type as endophytic and diffuse [6].
It should be mentioned that hysteroscopic appearance of
endometrial carcinoma is quite typical. The visual diagnosis
is generally based on the presence of a gross distortion of
endometrial cavity, because of focal or extensive nodular,
polypoid, papillary, or mixed patterns of neoplastic growth.
Focal necrosis, friable consistency, and atypical vessels are
other features almost invariably associated with endometrial
cancer and easily detected by hysteroscopic inspection [7].
In the study of Zola et al. [8], 21 consecutive patients
with a histologically confirmed endometrial malignancy
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(cases) and 42 patients with benign endometrial disease
(controls) were included. Most of the endometrial malignancies were endometrioid carcinoma (17), followed by
papillary serous carcinoma (two), clear cell carcinoma
(one), and mixed mullerian tumor (one). The controls were
endometrial polyp (33), simple endometrial hyperplasia
(four), sub-mucous leiomyoma (three), and cystic endometrial atrophy (two). Hysteroscopic findings associated with
malignancy were papillary aspect, size >1/2 uterine cavity,
irregular surface, mixed color, diffuse vascular arrangement, loss of branched vascularization, and discordance
between the main vascular axe and the direction of the
lesion growth. Ulcerated surface and anarchic vascular
aspect were present only in malignant cases.
Regarding the morphologic appearance of endometrial
disease, the papillary type is significantly more frequent in
malignant tumors. The presence of a warty aspect, with
many tentacle-like projections, suggests a pattern of fast,
aggressive, and disorganized growing. The polypoid-type
lesions are mostly benign, but eventually, lesions with
malignant behavior grow so fast into the uterine cavity that
mimic benign polypoid lesions. So, the presence of a
polypoid aspect is not enough to prove benignity. The
nodular lesions with smooth surface, presented as large
protrusions on the endometrial wall, are associated with
benign histology, in agreement with the literature [3].
Lesions bigger than a half of the uterine cavity are
suggestive of malignancy. However, analysis of the lesion
size as a criterion for differential diagnosis was not found in
the literature, but the tumoral size may be associated with
invasion and dissemination in endometrial cancer [9]. Size
evaluation might be limited since hysteroscopy is subjective
and it is difficult to measure structures because of distortion
and magnification [8].
Irregular and ulcerated surfaces, with areas of necrosis
due to the insufficient blood supply, are associated with
malignant lesions. Ulcerations found only in malignant
lesions probably are the endpoint of irregular surface. The
lesions with velvety surface are associated with thick
normal endometrium, but might be present in endometrial
hyperplasia or well-differentiated malignant tumors [8].
The endometrial color is related with the vascular
pattern. Pale colors suggest insufficient blood supply, like
in atrophic endometrium, and are associated with benign
lesions. The mixing of colors represent areas with increased
vascularization and necrosis, and are associated with
malignancy. The reddish color is associated with increased
vascularization and could be related to normal, inflammatory, or malignant endometrial tumors. Lesions with
increased vascularization on the entire surface are likely
malignant, and when the increase of the vessels occurs only
in some areas the lesions are usually benign. The pattern of
vascularization reflects the formation of new vessels [10].
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Reticular aspect is typical of capillary nets between arteries
and veins and occurs in benign lesions. On the other hand,
the loss of this reticular distribution, the presence of vessels
without branches suggests fast angiogenesis and occurs in
malignant tumors.
An interesting observation is also the relationship
between the main vascular axe and the direction of the
lesion growth. Benign lesions progress slowly together with
the progress of their vascularization and in these cases we
can see a perfect agreement between the main vascular axe
and the direction of the lesion growth. Malignant tumors,
probably because of their irregular growth and disorganized
angiogenesis, lose that visual characteristic [8].
Generally, the hysteroscopic features associated with
malignancy are: papillary aspect, size larger than a half of
uterine cavity, irregular, and ulcerated surface, mixed color,
diffuse vascularization with anarchical or slightly branched
aspect, discordance between the main vascular axe and the
direction of the lesion growth [8].These findings can be
used as guide for visual diagnose during panoramic
hysteroscopy.
It is clinically important to differentiate preoperatively
stage IA disease from invasive, especially superficial
microinvasive disease in well-differentiated endometrioid
adenocarcinoma, as nonsurgical conservative management
may be used in stage IA disease in premenopausal patients,
including those who desire fertility or possible less
extensive surgery [6].
There is little information on a possible relationship
between the endoscopic appearance and the myometrial
invasion of endometrial carcinoma. Taddei et al. [11]
reported that endometrial extension of focal, partial, or
diffuse disease estimated by hysteroscopy is poorly related
to the depth of myometrial invasion. According to the study
of Garuti et al. [9] on 60 patients with endometrial
carcinoma, the endoscopic morphology was unrelated to
the histological and surgical grades. No relationship to
patient survival was found, although the extent of carcinomatous spread within the endometrial cavity was significantly related to the stage, grade, and survival. In a more
recent study of Kanazawa et al. [6], the preoperative
hysteroscopic appearance of 97 patients with welldifferentiated endometrioid adenocarcinoma was correlated
with the histological findings of the hysterectomy specimen. According to the study, the hysteroscopic findings
help in the correct selection of stage IA disease confined to
the endometrium, with sensitivity and negative predictive
value (NPV) more than 90%, while the specificity and
positive predictive value (PPV) were less than 65% when
calculated independently according to the growth pattern of
the tumor with or without ulceration. However, when these
parameters were calculated combining the tumor growth
pattern and the presence of ulceration, the specificity rose to
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75% and the PPV to 72%, with no significant change in
sensitivity and NPV.
Today, magnetic resonance imaging (MRI) or contrastenhanced MRI is used as a high accuracy technique for
determining the depth of myometrial tumor invasion preoperatively, but not for determining the absence of myometrial
invasion. It has been pointed out that there are limitations on
preoperative diagnosis of early microscopic or superficial
myometrial invasion even by recent advances in MRI method
[12–15] (sensitivity 57–100% and PPV 75–100%, in
different MRI techniques [14, 15]). Thus, hysteroscopy is
valuable as an adjunct to a more complete assessment of the
lack of myometrial invasion in well-differentiated endometrioid adenocarcinoma.

Diagnostic accuracy of hysteroscopy
Since the time that Gimpelson and Rappold [16] detected
that hysteroscopy combined with endometrial biopsy offers
higher diagnostic accuracy than dilatation and curettage
(D&C) alone, it has been widely accepted as the gold
standard for the investigation of endometrial pathology.
Despite the limited data on the diagnostic accuracy of
hysteroscopy, it is used, with or without endometrial
biopsy, as a reference method in the majority of studies.
A study with a large patient sample (1,500 women—806
promenopausal, 694 menopausal undergoing diagnostic
hysteroscopy because of abnormal uterine bleeding) was the
one of Garuti et al., published in 2001 [17], aiming to estimate
the accuracy of hysteroscopy in predicting endometrial
histopathology. Hysteroscopy showed sensitivity, specificity,
NPV, and PPV of 94.2%, 88.8%, 96.3%, and 83.1%,
respectively, in predicting normal or abnormal histopathology
of endometrium. Highest accuracy was in diagnosing
endometrial polyps, with sensitivity, specificity, NPV, and
PPV of 95.3%, 95.4%, 98.9%, and 81.7%, respectively; the
worst result was in estimating hyperplasia, with respective
figures of 70%, 91.6%, 94.3%, and 60.6%. Authors reported
that all failures of hysteroscopic assessment resulted from
poor visualization of the uterine cavity or from underestimation or overestimation of irregularly shaped endometrium.
One of initial and more systemic assessments of the
diagnostic accuracy of hysteroscopy in the diagnosis of
endometrial cancer is the study of Clark et al. [18]. It is a
metaanalysis of 65 primary studies, including 26,346
women (29% were postmenopausal), assessed the diagnostic accuracy of hysteroscopy in detecting serious endometrial disease. The diagnostic reference standard was
endometrial histological findings. The overall sensitivity
of hysteroscopy (successful procedure) was 86.4% and
specificity was 99.2% for endometrial cancer. However, as
sensitivity and specificity have limited value in clinical
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interpretation, likelihood ratios (LRs) were used as the
principal measures of diagnostic accuracy (the LRs indicate
how much a given hysteroscopic finding increases or
decreases the probability of having endometrial cancer or
disease). The (+) LR was 60.9, and the (−) LR 0.15. The
pretest probability (prevalence) increased from 3.9% to
71.8% for a positive result and decreased to 0.6% for a
negative result. The high LR for a positive test result on
hysteroscopy should increase most pretest probabilities
over any threshold for advanced management. In contrast,
the LR of 0.15 for a negative test result is not low enough
to negate the need for further diagnostic testing. Hysteroscopy is thus highly accurate and thereby clinically useful
in diagnosing endometrial cancer in women with abnormal
uterine bleeding. However, its high accuracy relates to
diagnosing cancer rather than excluding it.
A more recent study [9] evaluated the contribution of
hysteroscopic imaging to the decrease of the rate of
undetected endometrial carcinomas concurrent with atypical hyperplasia diagnosed by endometrial biopsy. Hysteroscopic reports of 25 menopausal patients undergoing
endometrial biopsy yielding a diagnosis of atypical hyperplasia were reviewed. On the basis of this diagnosis, all
patients were treated by hysterectomy, and the pathologic
findings on the uterine specimen were correlated with the
diagnoses obtained by hysteroscopic view. By hysteroscopic inspection, two intramucous carcinomas were underestimated as endometrial hyperplasia. This finding might be
related to the early stage of neoplasias, influencing the lack
of gross endometrial distortion associated with more
advanced carcinomas and showing hysteroscopic features
possibly overlapping some of the ones considered as
specific of hyperplasia. These underestimated diagnoses
led NPV (87.5%) and sensitivity (84.6%) of hysteroscopy
to be less than optimal in excluding an endometrial
carcinoma when the visual findings are consistent with
endometrial hyperplasia.
In another recent study [19], hysteroscopic view was
validated with histology in cases of endometrial hyperplasia
and cancer in patients with abnormal uterine bleeding. Among
4,054 examinations, hysteroscopic views were compatible
with cancer or hyperplasia (80.0% and 16.2%, respectively) in
the histologic cases of endometrial cancer (101 cases, 96.2%).
In endometrial hyperplasia, sensitivity of the hysteroscopic
view was 56.3% (95% CI 52.2–60.2%), specificity was
89.1% (95% CI 88.0–90.1%), PPV was 48.0% (95% CI
44.3–51.7%), NPV was 92.0% (95% CI 90.1–92.9%), and
accuracy was 72.7% (95% CI 70.7–74.7%); and in endometrial cancer, the sensitivity of the hysteroscopic view was
80.0% (95% CI 71.1–87.2%), specificity was 99.5% (95% CI
99.2–99.7%), PPV was 81.5% (95% CI 72.7–88.5%), NPV
was 99.5% (95% CI 99.2–99.7%), and accuracy was 89.8%
(95% CI, 85.9–93.6%). In the histologic cases of endometrial
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cancer, 101 (96.2%) hysteroscopic views were compatible
with cancer or hyperplasia (80.0% and 16.2%, respectively)
and 97 out of 103 (94.2%) hysteroscopic views with cancer
findings had histologic diagnosis of cancer or hyperplasia
(81.5% and 12.6%, respectively).These data declare that
hysteroscopy is an accurate method for endometrial pathology
investigation with good sensitivity.
Gabrielli et al. [20] in their study tried to evaluate the
diagnostic accuracy of transvaginal sonography (TVS)
versus hysteroscopy in detecting cervical involvement.
The accuracy of hysteroscopy in detecting cervical involvement was 72%, sensitivity 64%, specificity 73%, PPV 32%,
and NPV 91%.
Kietlińska et al. [21] compared D&C, hysteroscopy,
TVS, MRI, and CT in cervical canal involvement evaluation. 33.3% sensitivity and 68.6% specificity is reported for
hysteroscopy.

Intraperitoneal spread of endometrial cancer cells
with hysteroscopy. True or a myth?
There is evidence from observational studies that liquid
distension of endometrial cavity used to allow complete
visualization of the fundus and ostial areas during hysteroscopy, can be associated with transtubal reflux of endometrial cells and tissue into the peritoneal cavity, particularly
by use of 32% dextran as a distension medium (42–100%
detection rate of endometrial tissue in the pelvis) [22, 23].
There are contradictory results about the use of CO2
distension. Lo et al. [24] suggested that endometrial
malignant cells were introduced into the peritoneal cavity
during hysteroscopy and that positive peritoneal cytology
was significantly more common among patients having
hysteroscopy using normal saline (NS) rather than CO2
(14.0% versus 1.4%, OR 11.2, 95% CI, P 0.009). There
was no statistically significant difference between the two
groups of patients undergoing hysteroscopy using either
CO2 or NS with regard to other prognostic factors (age,
pathologic stage, International Federation of Gynecology
and Obstetrics (FIGO) grading, myometrial invasion, tumor
size, c ervical involvement, nodal involvement, and 2-year
disease-free survival).
A prospective randomized self-controlled study by
Nagele et al. [25] showed no significant difference in the
spreading of endometrial cells after hysteroscopy using
CO2 or NS hysteroscopy. Transtubal dissemination occured
in about one quarter of patients, irrespective CO2 or NS was
used for uterine distension.
There are conflicting reports about intrauterine pressure
levels needed for transtubal dissemination. It has been
determined that 100 mmHg is the median intrauterine
perfusion pressure for spill of dye from both fallopian tubes
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and that no spill occurs at pressure less than 70 mmHg [26].
Sagawa et al. [27] found a slightly higher percentage of
positive cytology in patients diagnosed with high-pressure
hysteroscopy compared to patients diagnosed with low
pressure hysteroscopy.
In the study of Solima et al. [28] three different
methods were used to evaluate transtubal leakage during
hysteroscopy: blue dye, technetium Tc 99 m and cytologic analysis. The solution bag of the distension medium
was maintained 50 cm above the patient plane, so that the
infusion pressure could not exceed 40 mmHg (50 cmH2O).
When this uterine pressure was used, in no case did transtubal
spillage occur. Transtubal spillage was observed only in two
patients, in whom infusion pressure was increased by
elevating the plastic bag up to 70 cm above the patient’s
plane because intrauterine bleeding was impairing visibility.
The detection of the tracers in the peritoneal cavity could give
more accurate information about the iatrogenic spillage of
endometrial cells during hysteroscopy. According to this
study, no spill of neoplastic cells occurs at pressure less than
40 mmHg. The detection of positive cytology after hysteroscopy is not a guarantee that the dissemination of transtubal
neoplastic cells occurred because of the procedure [28].
Finally, according to the data of a recent study [29],
diagnostic hysteroscopy significantly increases the risk of
positive peritoneal cytology, but not the risk of adnexal,
abdominal, or retroperitoneal lymph node metastases in
patients with endometrial cancer.

Positive peritoneal cytology and outcome of endometrial
cancer
Peritoneal cytology became an important determinant in the
new classification system for staging of endometrial cancer
(1988, FIGO). In particular, stage I patients (i.e., endometrial
cancer confined to the uterus) and stage II patients
(i.e., endometrial cancer invading the cervix) who demonstrated positive peritoneal cytology were upstaged to stage
IIIA [30]. Stage IIIA therefore includes at the same time
patients with positive peritoneal cytology alone and patients
with macroscopic/histological invasion of serosa or adnexal
tissues, suggesting that these patients have similar prognosis.
Since then, some studies confirmed the importance of
peritoneal cytology by showing that patients with earlystage endometrial cancer with positive peritoneal cytology
had worse survival rates than patients with early-stage
endometrial cancer with negative peritoneal cytology [31–
33]. As these studies classified patients according to the
clinical staging system [34] (AJCC 2002; based on
hysterometry and physical examination), other important
prognostic factors like myometrial invasion [35] were not
taken into account. As a result, positive cytology appeared
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to be an independent prognostic factor, while in fact, it is
more likely a consequence of aggressive or more advanced
cancer.
In a recent study by Tebau [36], the 5-year disease-free
survival of cytological stage IIIA cancer patients was
similar to the one of stage I patients (91 versus 92%) and
better than the one of histological stage IIIA cancer
patients. After adjustment for age, myometrial invasion,
differentiation, and radiotherapy, cytological stage IIIA
patients were still at similar risk to die from endometrial
cancer compared to stage I patients.
Similar results are reported by the study of Fadare et al.
[37]. According to this study, there is no difference in
survival between patients with stage I endometrial cancer
and patients with stage IIIA endometrial cancer based on
positive peritoneal cytology alone, even after adjusting for
other prognostic factors.
This strongly suggests that positive peritoneal cytology
is not an independent prognostic factor in patients with
endometrial cancer and that positive cytology without other
evidence of extrauterine disease leads to upstaging of a
minority of endometrial carcinoma patients (4.5%), but
does not appear to affect their overall outcome.
Generally, most of the recent studies concluded that
peritoneal cytology is not an important prognostic factor in
endometrial cancer [38–41].

Disseminated malignant cells—are they viable?
The reported rate of positive peritoneal cytology in patients
with endometrial carcinoma confined to the uterus, and
with preceding hysteroscopy and biopsy or curettage, is
approximately 12% [42], compared to a 4.9% rate without
prior hysteroscopy.
In the study of Hirai et al. [43], 50 patients were
studied (clinical stage I–II endometrial cancer) with
positive peritoneal smears, in which a tube for cytologic
analysis was inserted into the peritoneal cavity when
closing the abdomen. The peritoneal cavity was irrigated
with physiologic saline, and washings were obtained
through the tube 7 and 14 days after the operation. On
the 14th day of the study, 33 of 34 patients had negative
peritoneal cytology. The results of this study suggest that
endometrial cancer cells found in the peritoneal cavity
usually disappear within a short time and seem to have a
low malignant potential.
There is now extensive evidence demonstrating the
significance of peritoneal immune mechanisms in the
control of metastatic spread [44]. Neoplastic cells’
malignant potential is possibly related to the concentrations of malignant cells. The abundance of malignant cells
has prognostic importance in identifying those patients
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with pathologic stage I disease [42]. Questions remain as
to whether endometrial cancer cells maintain viability and
proliferate once they are displaced into the peritoneal
cavity. To answer this question, Arikan et al. [45]
performed in vitro hysteroscopy in 24 uteri with endometrial cancer after the specimens were removed surgically.
Transtubal fluid dissemination was seen in 20 of 24 cases
(83%). Collected cells were first analyzed with a trypan
blue exclusion assay (mean viability, 90%) then cultured,
incubated, and evaluated for adherence to the well, which
was a proxy for functional cell viability. Among the
disseminated fluid specimens, 17 specimens (71%)
contained tumor cells, of which 42% demonstrated
functional viability. The rate of transtubal spill and
malignant cell dispersion can be attributed to the pressure
and volume of fluid that was used with hysteroscopy.
The results of the study by Arikan et al. demonstrated
that disseminated malignant cells were functionally
viable in an environment that resembled the peritoneal
cavity.
In conclusion, hysteroscopy is highly accurate and clinically useful in the diagnosis of endometrial cancer. There is a
slightly higher percentage of positive peritoneal cytology in
endometrial cancer patients diagnosed with high-pressure
hysteroscopy compared to patients diagnosed with lowpressure hysteroscopy due to transtubal reflux of endometrial
cells and tissue into the peritoneal cavity. However, positive
peritoneal cytology is not an independent prognostic factor in
patients with endometrial cancer and, even if it leads to
upstaging of a minority of endometrial carcinoma patients, it
does not appear to affect their overall outcome. Moreover,
endometrial cancer cells found in the peritoneal cavity in cases
of hysteroscopy performed in endometrial cancer patients,
although they experimentally show a functional viability, in
clinical practice they seem to disappear in a short time and to
have a low malignant potential. In cases that endometrial
cancer is suspected, spilling can be reduced by a low
intrauterine pressure of up to 70 mmHg, as tubal dye perfusion
in chromopertubation requires a mean pressure of around
100 mmHg [46].
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