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HIGHLIGHTS

« Unexpected uterine malignancies after hysterectomy were rare with an incidence of 44/10.765 (0.42%).

* Most unexpected uterine malignancies were endometrial carcinomas (0.31%), with only few uterine sarcomas (0.11%).

= Outcome of patients with unexpected uterine malignancies is favorable, particularly for unexpected endometrial carcinomas.
* So far no patient treated with intraoperative power morcellation has had an locoregional relapse.

« Thorough preoperative workup and expert pathology are important for optimal patient treatment.

ARTICLE INFO ABSTRACT
Articlf? history: Objective. Hysterectomy is a frequently used therapeutic option for benign gynecological conditions. The pur-
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uterine corpus in a large population-based, single center cohort.

Methods. Patients who underwent hysterectomy for presumed benign conditions between 2003 and 2016
were identified. In cases of unexpected malignancies of the uterine corpus (UUM), available tissue samples
were collected and a specialized gynecopathological review was performed.

ﬁ‘;};ﬂﬁ;my Results. A total of 10,756 patients underwent hysterectomy for benign indications. After chart and
Uterine cancer gynecopathological review, 45/10,756 (0.42%) cases of unexpected uterine malignancies were confirmed. 33/
Unexpected 45 (73.3%) were endometrial carcinomas (UEC) and 12/45 (26.7%) were uterine sarcomas (UUS). 27/33
Uterine malignancy (81.8%) UEC were FIGO 1A, 5/33 (15.2%) FIGO IB and 1/33 (3%) FIGO stage Il disease. Endometrioid and serous
Uterine sarcoma histotype were present in 31/33 (93.9%) and in 2/33 (6.1%) cases, respectively. 8/12 (66.7%) USS were early
Endometrial cancer stage (FIGO IA or IB); only 3/12 (25.0%) were diagnosed at an advanced stage (>FIGO II). Fatal outcome was ob-

served in 1 patient diagnosed with UEC and 3 patients diagnosed with UUS.

Conclusion. Our study shows that diagnosis of UUM is rare (0.42%). The majority of UUM tend to be early
stage, making preoperative diagnosis difficult. In case of UEC, patient outcome is generally favorable. Neverthe-
less, the appropriate surgical approach for hysterectomy for a benign indication should be chosen carefully, tak-
ing all preoperative findings into account. Patients should always be informed about the residual risk of UUM.

© 2019 Elsevier Inc. All rights reserved.
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Over the last decade, advances in technology and surgical technique
have led to a paradigm shift in surgical uterus removal. Open abdominal
procedures are increasingly replaced by minimal invasive approaches,
decreasing operation time, complications and patient's recovery time
[2,3]. Routine examination prior to hysterectomy includes gathering in-
formation about family history of cancer, gynecological examination
(speculum and bimanual examination) and transvaginal ultrasound to
exclude a potential uterine malignancy [4,5]. Transvaginal ultrasound
has proven to be a valid tool in identifying patients with a high-risk of
endometrial carcinoma (EC) preoperatively [6]. Additional invasive pro-
cedures such as dilation and curettage (D&C) are used for confirmation
of diagnosis in these cases. However, studies have shown the use of D&C
in identifying focal malignant lesions to be less precise than previously
thought, making false negative results inevitable [7-9]. Therefore, po-
tential malignancies such as uterine sarcoma (US) or endometrial carci-
noma (EC) cannot be fully ruled out in a preoperative setting [10]. US
only account for 5% of malignancies within the corpus uteri, but
leiomyosarcoma and high-grade endometrial stroma sarcoma are espe-
cially known for their aggressive nature and poor patient outcome [11].
If malignancies such as US are missed at preoperative evaluation, ab-
dominal tumor cell spread during surgery may lead to an upstaging of
disease and thus, increase the risk of tumor recurrence and worse over-
all outcome [12]. Early EC on the other hand has a rather favorable prog-
nosis with 5-year survival-rates exceeding 90% [13]. Tumor
characteristics such as advanced FIGO stage disease, poor tumor cell dif-
ferentiation, expression of mutant p53 protein, lymphovascular space
invasion (LVSI) and aberrant L1 cell-adhesion molecule (L1CAM/
CD171) expression are known to be associated with a higher risk of re-
currence and adverse outcome in EC [14-19]. In most cases, timely diag-
nosis and treatment of EC is necessary to ensure a favorable outcome
[20]. Previous studies evaluating the incidence of unexpected uterine
malignancies (UUM) in women who underwent hysterectomy for be-
nign conditions have recorded frequencies of 0.12-3% for unexpected
endometrial carcinoma (UEC) and 0.09-0.49% for unexpected uterine
sarcoma (UUS) [10,21-24]. The aim of our study was to evaluate the in-
cidence of unforeseen uterine malignancies in a large population-based,
single center cohort. Furthermore, we aimed to assess the characteris-
tics of unexpected malignancies and to discuss implications for clinical
routine.

2. Methods

All patients treated with benign hysterectomy at the Department of
Gynecology and Obstetrics, University of Tuebingen, Germany between
2003 and 2016 were identified. Patients with an unexpected diagnosis
of EC or US within the corpus uteri were selected from the chart review.
While reviewing clinical data, special attention was given to the indica-
tion for benign hysterectomy, course of preoperative workup (D&C),
surgical approach and type of adjuvant treatment. Patients with the di-
agnosis of primary gynecological cancer or endometrial hyperplasia
with atypia in D&C prior to benign hysterectomy were excluded from
this cohort. Also, patients with an unexpected diagnosis of cervical car-
cinoma were not included in this study. Thereafter, all available tumor
tissue and corresponding preoperative D&C samples were collected,
and specialized pathology review was performed. Special attention
was given to tumor grade and stage, and the presence of LVSI. Aberrant
L1CAM expression in UEC was tested for with immunohistochemistry
(IHC), as previously reported [19]. Carcinomas were considered
L1CAM positive if 210% of tumor cells showed a membranous L1CAM
expression. If pathology review did not confirm the diagnosis of a uter-
ine malignancy, cases were also excluded from the study. The
Tuebingen University Independent Ethics Committee issued study ap-
proval. Follow-up data was received from the Tuebingen University
Hospital Clinical Cancer Registry. Binominal 95% confidence intervals
(CI) were calculated using the Wilson interval, significance levels were
calculated using the Fisher's-exact test (JMP 13.2 (SAS)).

3. Results
3.1. Study cohort

We identified 10,756 patients who were treated for benign gyneco-
logical conditions with hysterectomy in the specified period of time. In-
dications for elective surgery were: symptomatic uterine leiomyomas,
family history of cancer, endometrial hyperplasia without atypia, pelvic
organ prolapse, symptomatic endometriosis, pelvic pain and abnormal
uterine bleeding. 4419/10,756 (41.1%) of procedures performed were
laparoscopic supracervical hysterectomies (LASH), 828/10,756 (7.7%)
were total laparoscopic hysterectomies (TLH), 4237/10,756 (39.4%)
were vaginal hysterectomies (VH) and 1272/10,756 (11.8%) were ab-
dominal hysterectomies (TAH). After specialized gynecopathological re-
view, a total of 45/10,756 (0.42%; 95% CI 0.31-0.56) UUM were
recorded, of which 33/10,756 (0.31%; 95% CI 0.22-0.43) were UEC and
12/10,756 (0.11%; 95% C1 0.06-0.19) were UUS (Fig. 1). Subgroup anal-
ysis depending on surgical approach showed UEC and UUS to be most
frequently diagnosed within the TLH subgroup, with incidence rates of
1.21% and 0.36% respectively. Associations between type of procedure
and uterine pathology are summarized in Table 1.

3.2. Unexpected endometrial carcinomas

In total, 27/33 (81.8%) tumors were FIGO stage 1A, 5/33 (15.2%) were
FIGO stage IB and 1/33 (3%) was FIGO stage Il disease. 30/33 (90.9%) car-
cinomas were G1, 1/33 (3%) was G2 and 2/33 (6.1%) were G3. LVSI was
present in 1/33 (3%) case, LICAM expression in >10% of epithelial tumor
cells was noted in 2/33 (6.1%) cases. Endometrioid histotype (Type
1) was present in 31/33 (93.9%) tumors, 2/33 (6.1%) tumors were of se-
rous histotype (Type II). When current classification guidelines (ESMO-
ESGO-ESTRO 2016 consensus conference [25]) were applied, 24/33
(72.7%) cases were classified as low, 5/33 (15.2%) as intermediate, 1/
33 (3%) as high-intermediate and 3/33 (9.1%) as high-risk disease. Ac-
cording to current treatment guidelines, adjuvant radiotherapy was rec-
ommended in 13/33 (39.4%) cases. During preoperative workup 19/33
(57.6%) patients with UEC received D&C, of which 8/19 (42.1%) showed
endometrioid hyperplasia without atypia. Indication for preoperative
D&C included genital postmenopausal bleeding in 9/19 (47.4%) cases,
suspect endometrium upon ultrasound in 7/19 (36.8%) cases, and
suspected uterine fibroids in 3/19 (15.8%) cases. Again, cases with the
diagnosis of hyperplasia with atypia prior to hysterectomy were ex-
cluded from this study.

Disease specific adverse outcome was observed in 1/33 (3%) patient
with UEC, 23 months after initial diagnosis. In this case, high expression
of L1CAM (10-40% of tumor cells) and serous type histology was pres-
ent. Initially this patient was diagnosed with FIGO stage 1A disease
after primary VH, classified as ESMO 2016 high-risk, and subsequently
treated with adjuvant radiotherapy. Median follow up for UEC patients
was 68 months (4-148 months). Details of clinicopathological data of
UEC are given in Table 2A.

Atotal of 3 UEC patients were primarily treated with LASH, including
intra-abdominal power morcellation. None of these patients were
upstaged after surgery and no relapse of disease has been noted in
these patients so far (Table 3).

3.3. Unexpected uterine sarcomas

After specialized pathology review of all unexpected US, 8/12
(66.7%) were confirmed to be leiomyosarcomas and 4/12 (33.3%)
were confirmed as low-grade endometrial stromal sarcoma (LGESS).
Most UUS were early stage, with 3/12 (25.0%) and 5/12 (41.7%) being
stage IA (<5 cm) and stage IB (>5 cm) respectively. Poor differentiation
(grade 3) was present in 5/12 (41.7%) tumors. Further adjuvant treat-
ment regiments were decided upon after complete surgical tumor stag-
ing. A total of 2/12 (16.7%) patients received adjuvant chemotherapy.
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Total hysterectomies for presumed benign disease
2003-2016, UFK Tuebingen, Germany

-Missing clinical or pathology data
-Endometrial hyperplasia with atypia upon D&C

n=10.756
Exclusion criteria:
| |
Non-malignant Unexpected uterine malignancies |
pathology report (UUM)
(n=10.711; 99.6%) (n=45; 0.42%; 95% Cl 0.31-0.56)
)
|
I 1
Unexpected endometrial Unexpected uterine sarcoma
carcinoma (UEC) (Uus)
(n=33; 0.31%; 95% Cl 0.22- (n=12; 0.11%; 95% Cl 0.06-
0.43) 0.19)

Fig. 1. Incidence of unexpected gynecologic malignancy after presumed benign hysterectomy.

Disease recurrence occurred in 4/12 (33.3%) of patients diagnosed with
UUS. These patients presented with pulmonary and skeletal metastasis,
in two cases additional peritoneal recurrence was noted. In all cases, re-
currence of disease was treated with palliative chemotherapy and addi-
tional radiotherapy of skeletal metastatic lesions in 2 cases. So far, only 3
patients with recurrent disease have had a fatal outcome. Median follow
up for UUS patients was 44 months (12-120 months). Details of clinico-
pathological data of UUS are given in Table 2B.

Six patients with UUS were primarily treated with intra-abdominal
power morcellation without knowledge of uterine malignancy. None
of these patients have been diagnosed with loco-regional recurrence
so far (Table 3).

4. Discussion

With around 250,000 procedures every year in Germany alone, be-
nign hysterectomy is a frequently performed surgical procedure in gy-
necology [26]. Advances in minimal invasive surgery allow for the safe
and fast treatment of benign gynecological conditions. However, despite
great efforts in preoperative examination, postoperative diagnosis of
unexpected uterine malignancy cannot be ruled out completely [5,10].
We aimed to investigate the incidence of unexpected uterine malignan-
cies and their characteristics after benign hysterectomy.

In our study, 45/10,756 (0.42%) patients were diagnosed with UUM
after hysterectomy for presumed benign disease. In other words, less
than one in every 200 patients treated with hysterectomy for a benign
condition was diagnosed with an unexpected malignant uterine pathol-
ogy. 33/10,756 (0.31%) were UEC, 12/10,756 (0.11%) were UUS
(Table 1). These results are similar to those of Ouldamer et al. and

Table 1

Frick et al. who reported an incidence of 0.4% and 0.3% for UEC, respec-
tively [22,27]. A large population-based study from South Korea reports
only an incidence of 0.12% for UEC and 0.06% for UUS [28]. Lower inci-
dence rates of UUC in the study by Yuk et al. are probably due to
lower crude incidence rate of endometrial cancer in South Korea (8.7/
100,000 in South Korea compared to 26.6/100,000 in Germany)
[29,30]. A recent study by Mahnert et al. reports a noticeably higher fre-
quency with 1.02% and 0.22% for UEC and UUS after benign hysterec-
tomy, respectively [10]. Upon subgroup analysis depending on surgical
approach, incidence of unexpected EC was highest in the group of pa-
tients treated with TLH [10/828 (1.21%), p < 0.01; Table 1], and lowest
in the group treated with LASH [3/4419 (0.07%), p < 0.01; Table 1].
These results are in line with Theben et al. and Bojahr et al., who report
a cumulative incidence of 0.125% and 0.07% for UEC in cohorts of 1584
and 10,731 patients treated with LASH, respectively [23,31] (Table 4).
These results could be explained by specific preoperative workflows in
patients with hysterectomy for benign reasons. Patients treated with
LASH tend to be younger and premenopausal and are therefore at a
lower risk for diagnosis of UEC. Also, preoperative examination influ-
ences the decision on operative approach and TLH is often chosen if pre-
operative examination is inconclusive and indicates a high-risk
situation for UUM, possibly explaining high numbers of UEC and UUS
within the TLH subgroup of our cohort. TLH is the appropriate approach
for treatment of early endometrial cancer and does not include
morcellation, which should be generally avoided if a woman is consid-
ered to have a high risk of uterine malignancy [32,33].

Preoperative D&C was performed in 57.6% of unexpected EC cases,
42.1% of which were diagnosed with endometrioid hyperplasia without
atypia prior to surgery. Although our study is limited to cases with

Incidence of unexpected endometrial carcinoma (UEC) and unexpected uterine sarcoma (UUS) depending on surgical procedures [laparoscopic supracervical hysterectomies (LASH), total
laparoscopic hysterectomies (TLH), transvaginal hysterectomies (VH) and abdominal hysterectomies (TAH)].

Total LASH

TLH VH TAH

# of patients

Benign pathology reports
UEC

uus

10,756 (100%)
10,711 (99.58%)
33 (0.31%)

12 (0.11%)

4419 (41.08%)
4410 (99.79%)
3(0.07%)
6 (0.14%)

828 (7.70%)
815 (98.43%)
10 (1.21%)

3 (0.36%)

4237 (39.39%)
4219 (99.58%)
17 (0.40%)
1(0.02%)

1272 (11.83%)
1268 (99.68%)
2(0.16%)
2 (0.16%)
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Table 2
Clinicopathological characteristics of patients with unexpected malignant uterus pathol-
ogy (UEC and UUS).

#/Number of patients

A
Unexpected endometrial carcinoma (UEC) 33 (100%)
Histology
Endometrioid 31 (93.9%)
Non-endometrioid 2 (6.1%)
FIGO stage
1A 27 (81.8%)
IB 5(15.2%)
Il 1(3%)
Tumor grade
Grade 1 30 (90.9%)
Grade 2 1(3%)
Grade 3 2 (6.1%)
Preoperative D&C
History of hyperplasia 8 (24.2%)

No history of hyperplasia 11 (33.3%)

na. 14 (42.5%)
LVSI
Negative 32 (97%)
Positive 1(3%)
L1CAM
Negative 30 (90.9%)
Positive 2 (6.1%)
n.a. 1(3%)
Adjuvant therapy
Radiotherapy 13 (39.4%)
None 20 (60.6%)
ESMO 2016 risk
Low 24 (72.7%)
Intermediate 5(15.3%)
Intermediate-high 1(3%)
High 3(9%)
Follow-up
Relapse of disease 1(3%)
Disease specific death 1(3%)
B
Unexpected uterine sarcoma (UUS) 12 (100%)
Type
Leiomyosarcoma 8 (66.6%)
Endometrial stromal sarcoma (low-grade) 4(33.3%)
Adjuvant therapy (primary treatment)
Chemotherapy 2(16.7%)
None 10 (83.3%)
FIGO stage
1A 3(25%)
IB 5 (41.7%)
1B 1(8.3%)
IVB 2 (16.7%)
Missing 1(8.3%)
Follow-up
Relapse of disease 4(33.3%)
Disease specific deaths 3(25%)

unexpected diagnosis of uterine malignancies, the authors hypothesize
that if hyperplasia without atypia is diagnosed at preoperative evalua-
tion (D&C), the risk of unexpected EC could be elevated and procedure
options should be chosen carefully. Further studies are warranted to

Table 3

investigate the frequency of unexpected EC upon diagnosis of hyperpla-
sia without atypia compared to a non-hyperplastic endometrium.

In our study, one patient with UEC experienced relapse and eventu-
ally died. In this case, advanced FIGO stage disease, serous histology,
L1CAM positivity and LVSI were noted. However, most cases of unex-
pected EC did not present with high-risk features, were early FIGO
stage and therefore classified as low risk disease (72.7%) (Table 2). In
some cases, early endometrial cancer cannot be safely predicted in a
preoperative setting, even if preoperative D&C is inconspicuous [7,8].
Despite recent efforts, preoperative diagnosis of US also remains
extremely difficult [34]. Even optimal preoperative diagnostic
protocols do not diminish the very slight risk of patients being diag-
nosed with an UEC or UUS after hysterectomy for presumed benign
uterine disease.

Given the very low incidence of US in general, our frequency of 0.13%
of UUS is in line with previously reported data, ranging from 0.09-0.49%
[10,21-24]. One patient from the present study was diagnosed with
UUS and underwent power morcellation. However, as the postoperative
imaging revealed, the patient had primary systematic metastatic dis-
ease. In all other patients with US that underwent power morcellation,
no loco regional relapse was observed during follow-up. This finding
does not support the assumption that power morcellation may affect
the outcome of patients diagnosed with US, current data on this issue
are still equivocal [33]. Additionally, our data support the current preop-
erative assessment for hysterectomy as being safe and practical. Never-
theless, if a patient is considered to be at high risk of US, surgical
approaches which include any type of morcellation should be
completely avoided.

This study is strengthened by a specialized pathological review. After
reevaluation of all specimens from unexpected malignancies, two cases
were excluded from our study cohort due to pathology review diagnosis
of endometrial hyperplasia, with an initial diagnosis of EC (data not
shown). Misdiagnosis of EC or US could also contribute to variable fre-
quency of unexpected uterine malignancies in other patient cohorts.
This finding further supports previous studies implying the importance
of a specialized pathological review not only in a research, but also in
routine diagnostics [35,36].

4.1. Final conclusion

To our knowledge, this is the largest single center, population-based
study to determine the incidence and outcome of unexpected malignant
uterine pathology after benign hysterectomy. Unexpected diagnosis of
UUM upon primarily benign hysterectomy was relatively uncommon
(0.44%) in this study. In cases of UEC diagnosis, tumors were early
stage disease and displayed low-risk features, making preoperative di-
agnosis difficult. Therefore, preoperative examination in the context of
benign hysterectomy must be undertaken with care, and patients
should be educated about the very slight possibility of a malignant diag-
nosis. If endometrial hyperplasia without atypia is present in preopera-
tive D&C and therefore alludes towards a higher risk situation, adequate
surgical techniques such as TLH should be discussed.

Unexpected endometrial carcinoma (UEC) and unexpected uterine sarcoma (UUS) primarily treated with intraabdominal power morcellation.

Adjuvant therapy Upstaging after completing surgery Relapse of disease

Death of disease  Follow-up (months)

Case ID Initial stage (FIGO 2009) Type

UEC1 1A Endometrioid None No
UEC2 IA Endometrioid None No
UEC3 1A Endometrioid Radiotherapy No
uus1 1A LGESS None No
uus2 1A LMS None No
uus3 1A LGESS None No
uus4 1B LMS None No
uuss5 1B LMS None No
uus6  IVB LMS Chemotherapy No

None No 29
None No 5

None No 4

None No 12
None No 12
None No 96
None No 12
None No 48
Pulmonal metastasis  Yes 36
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Summary of recent studies investigating the frequency of unexpected uterine malignancies (UUM). Type of surgery: laparoscopic supracervical hysterectomies (LASH), total laparoscopic
hysterectomies (TLH), transvaginal hysterectomies (VH) and abdominal hysterectomies (TAH).

Study Type of surgery UuM UEC uus
This study LASH, TLH, VH, TAH 45/10.756 (0.42%; 95% CI 33/10.756 (0.31%; 95% CI 12/10.756 (0.11%; 95%
0.31-0.56%) 0.22-0.43%) 0.06-0.19%)
Parsons et al. (2018) Laparotomic, laparoscopic na. 13/6981 (0.19%; 95% CI na.
[36] 0.03-1.05%)
Kho et al. (2016) [37]  Abdominal, laparoscopic, n.a. n.a. 9/10.119 (0.089; 95% CI

Mahnert et al. [10]
Yuk et al. [28]

Bojahr et al. [31]

robotic-assisted, VH
Laparotomic, laparoscopic

Laparotomic, laparoscopic

LASH

172/6.360 (2.7%; 95% CI
2.33-3.13%)

24/12.850 (0.11%; 95% CI
0.11-0.26%)

14/10.731 (0.13%)

0.02-0.5%)
65/6.360 (1.02%; 95% C1 0.8-1.3%) 14/6.360 (0.22%; 95% Cl
0.13-0.37%)
8/12.850 (0.06%; 95% CI
0.02-0.11%)
6/10.731 (0.06%)

16/12.850 (0.12%; 95% CI
0.06-0.19%)
8/10.731 (0.07%)
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