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A B S T R A C T

Purpose
Endometrial carcinoma in the lower uterine segment (LUS) is a poorly described cancer that can
be clinically confused with endocervical carcinoma. We performed a case-comparison study to
document the clinicopathologic characteristics of LUS tumors and their association with risk
factors for endometrial cancer.

Patients and Methods
The clinical records and pathology reports from women who underwent hysterectomy at our
institution for endometrial or endocervical adenocarcinoma over an 11-year interval were re-
viewed. The LUS group consisted of women with endometrial tumors that clearly originated
between the lower uterine corpus and the upper endocervix. Immunohistochemistry and
microsatellite instability and MLH1 methylation assays were performed.

Results
Thirty-five (3.5%) of 1,009 women had endometrial carcinoma of the LUS. Compared with patients
with corpus tumors, LUS patients were younger, had higher stage tumors, and had more invasive
tumors. Preoperative diagnosis of the LUS tumors more frequently included the possibility of
endocervical adenocarcinoma. Seventy-three percent of the LUS tumors had an immunohisto-
chemical expression pattern typical of conventional endometrioid adenocarcinoma. Ten (29%) of
35 women with LUS tumors were confirmed to have Lynch syndrome or were strongly suspected
to have Lynch syndrome on the basis of tissue-based molecular assays.

Conclusion
The prevalence of Lynch syndrome in patients with LUS endometrial carcinoma (29%) is much
greater than that of the general endometrial cancer patient population (1.8%) or in endometrial
cancer patients younger than age 50 years (8% to 9%). On the basis of our results, the possibility
of Lynch syndrome should be considered in women with LUS tumors.

J Clin Oncol 26:5965-5971. © 2008 by American Society of Clinical Oncology

INTRODUCTION

Uterine corpus cancer is the most common gyneco-
logic cancer in the United States and the fourth most
common cancer in women. The American Cancer
Society estimated that there will be 40,100 new cases
of endometrial carcinoma in 2008 and that 7,470
women will die from this disease.1 Pathologically,
the endometrium comprises two distinct areas, the
uterine corpus proper (UC) and the lower uterine
segment (isthmus; LUS).2 Endometrial carcinoma
most commonly arises in the mucosa of the UC,
which includes the body and fundus of the uterus.
The mucosal layer of the lower uterine segment
(LUS) is thin compared with the corpus mucosa and
is much less responsive to hormonal stimulation.3

Because the LUS is located between the corpus
proper and the endocervix, the glands and stroma of

the LUS have a hybrid appearance that incorporates
features from both anatomic areas.2

Clinically, LUS tumors may be confused with
endocervical adenocarcinomas because of similari-
ties in presentation such as an enlarged cervix,
tumor protruding through the cervix, and vaginal
bleeding. This is particularly important from a
treatment perspective, as an enlarged endocervical
tumor is often treated with primary chemoradio-
therapy, including external-beam radiation therapy.
In contrast, an endometrial tumor with possible cer-
vical involvement can be treated with surgery alone,
with the addition of adjuvant vaginal brachytherapy
if cervical involvement is confirmed.4

Immunohistochemistry is a powerful tool to
help distinguish between endometrial and endocer-
vical tumors. It is well established in the literature
that endometrial adenocarcinomas express estrogen
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receptor (ER) and vimentin and are negative for carcinoembryonic
antigen (CEA).5,6 In contrast, endocervical adenocarcinomas are
typically negative for ER and vimentin but do express cytoplasmic
CEA.5,6 The use of p16 immunohistochemistry and human papillo-
mavirus (HPV) in situ hybridization has also proven useful in con-
firming diagnosis of endocervical adenocarcinoma.7-9 This battery of
immunohistochemical and in situ hybridization tests are part of stan-
dard pathology practice. However, they have not been systematically
applied to a large series of LUS carcinomas.

A few reports have described endometrial carcinomas that arise
solely from the LUS.10-14 These studies are plagued by small sample
sizes and an inconsistent definition of an LUS tumor. The largest of
these four studies included 18 so-called isthmic tumors but provided
no definition about this phenotype and lacked a central pathologic
review.10 We hypothesized that tumors that arose in the LUS would
have a unique set of clinical and pathologic characteristics. Thus, we
performed a retrospective analysis to compare endometrial carcino-
mas arising in the LUS with endometrial carcinomas of the UC, and
we described these tumor types, with particular focus on clinical char-
acteristics and immunohistochemical expression patterns. As the
study unfolded, we uncovered a significant and previously unreported
association of LUS tumors with Lynch syndrome.

PATIENTS AND METHODS

Patient Population and Study Design

After obtaining institutional review board approval, we identified all
women diagnosed with endometrial adenocarcinoma or endocervical adeno-
carcinoma between January 1996 and October 2007, from The University of
Texas M. D. Anderson Cancer Center (MDACC) Tumor Registry Database.
This list was cross-referenced with a list of all hysterectomy specimens submit-
ted to the MDACC Department of Pathology during this same period.

Possible LUS tumors were identified through detailed review of patho-
logic records of all patients who underwent hysterectomy for endometrial or
endocervical adenocarcinoma. The criterion for this diagnosis was stringent
and included only patients with tumors specifically described as originating or
arising in the LUS. Patients were not included if there was tumor present in any
other part of the uterus. Microscopically, the absence of endocervical adeno-
carcinoma in situ and the presence of adjacent endometrial hyperplasia were
used to accurately classify tumors arising in the LUS as endometrial carcino-
mas rather than endocervical adenocarcinomas. All diagnoses were verified by
a gynecologic pathologist (R.R.B.) via microscopic examination of slides
stained with hematoxylin and eosin.

The group of patients with endometrial carcinoma arising in the LUS was
compared with a group of patients with endometrial carcinoma arising in the
UC. Large tumors that involve the entire endometrial cavity, including the
LUS, are relatively common. Thus, 22 (28%) of 79 of the tumors in the UC
group also involved the LUS. The UC comparison group comprised all women
identified through Tumor Registry and Pathology Databases as having under-
gone hysterectomy for treatment of uterine carcinoma in 2001. The year 2001
was selected arbitrarily from the time span of our study and contained a
number of cases comparable with that of an average year in our institution.
The choice of this group by year of diagnosis allowed for a reasonable compar-
ison group without inadvertently eliminating the ability to detect differences in
variables between the two groups. Only patients who did not undergo hyster-
ectomy at our institution were excluded.

Demographic, clinical, and pathologic data were collected. Stage was
determined using the criteria established by the International Federation of
Gynecology and Obstetrics.15 Amsterdam II criteria (ie, personal and family
history of cancer) were used to identify Lynch syndrome patients.16

Molecular Analyses

We performed immunohistochemistry using formalin-fixed, paraffin-
embedded sections of LUS carcinoma, if it had not been previously performed
during the diagnostic work-up. Immunohistochemistry was performed using
standard techniques for ER (6F11, 1:35; Novacastra/Leica Microsystems, Chi-
cago, IL), vimentin (V9[1], 1:900; Dako, Carpenteria, CA), CEA (AB-2, 1:200;
Labvision/Neomarkers, Freemont, CA), and p16INK4a (16P07, 1:40; Labvi-
sion/Neomarkers). Protein expression was scored as present if � 10% of
tumor cells demonstrated strong expression. To test for exposure to HPV, we
performed in situ hybridization using established techniques (HPV111 Family
16, Predilute; Ventana, Tuscon, AZ).

In addition, immunohistochemistry was performed for DNA mismatch
repair gene products MLH1 (G168-15, 1:25; BD Biosciences Pharmingen, San
Diego, CA), MSH2 (FE11, 1:100; Calbiochem, La Jolla, CA), MSH6 (44, 1:300;
BD Biosciences Pharmingen), and PMS2 (Alb-4, 1:125; BD Biosciences
Pharmingen). Stromal and normal tissues within the tumor served as inter-
nal controls.

Tumors that demonstrated a loss of DNA mismatch repair gene
product expression underwent microsatellite instability (MSI) analysis
using a panel of six National Cancer Institute-recommended microsatellites
as previously described.17 Tumors were designated as MSI high if they dem-
onstrated allelic shift at two or more markers and MSI low with allelic shift in
one marker. Tumors without allelic shift were considered microsatellite stable.
A methylation-specific polymerase chain reaction MLH1 promoter methyl-
ation assay was performed on MSI-high tumors, which demonstrated loss of
MLH1 protein expression as described previously.18

Statistical Analysis

Demographic, clinical, and pathologic variables were compared be-
tween the two groups using Fisher’s exact, �2, Mann-Whitney, and t tests.
Where appropriate, 95% confidence intervals (CI) for point estimates were
obtained using the adjusted Wald method. A P value of � .05 was considered
statistically significant. Statistical analysis was performed using SPSS 15.0
(SPSS Inc, Chicago, IL) software.

RESULTS

Clinical and Pathologic Features

There were 3,892 patients identified with endometrial or endo-
cervical adenocarcinoma at MDACC from January 1996 through
October 2007. Of those, 1,009 underwent hysterectomy at MDACC
or an affiliated hospital. After pathologic review, 35 patients (3.5%;
95% CI, 2% to 4%) were identified as having endometrial tumors
that arose solely in the LUS. Figure 1 illustrates a typical LUS
endometrial carcinoma.

Table 1 summarizes the clinical features of LUS tumors com-
pared with those of UC tumors. Patients with LUS tumors were
significantly younger (54.2 v 62.9 years, P � .001). In addition, there
was more preoperative clinical uncertainty in patients with LUS tumors.
Of note, nine patients had a preoperative diagnosis that included the
possibility of endocervical adenocarcinoma. Four of these patients
underwent radiation therapy before definitive surgical management.

Magnetic resonance imaging (MRI) can potentially be used to
clinically distinguish between endometrial and endocervical adeno-
carcinoma.19 Although the LUS group had a higher proportion of
preoperative MRIs compared with the UC group (28.6% v 12.7%;
P � .039), this study was often not helpful in distinguishing between
the two tumor types. Of the nine patients with uncertain preoperative
diagnoses, five had MRIs from which we were not able to definitively
diagnose the cancer origin. Furthermore, two of the patients with LUS
tumors were given the radiologic diagnosis of probable endocervical
adenocarcinoma after MRI.

Westin et al

5966 © 2008 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



Pathologically, the LUS tumors demonstrated a higher stage at
diagnosis compared with UC tumors (Table 2), which may be attrib-
uted to the higher proportion of stage II tumors in the LUS group
compared with the UC group (33.3% v 3.8%). Interestingly, the me-
dian depth of myometrial wall invasion for the LUS group was signif-
icantly greater than that for the UC group (48.0% v 15.0%; P � .001).
However, there was no difference in median thickness of the uterine
wall at the deepest point of invasion between LUS tumors and UC
tumors (17.5 v 19.0 mm; P� .881). LUS tumors were also significantly
smaller in greatest median diameter compared with UC tumors (18.5
v 40.0 mm; P � .001).

There was no difference in histology or grade of endometrioid
type tumors between the two groups. In contrast to the results of
previous, smaller studies of LUS tumors,11,12 UC tumors were found
to have a higher proportion of lymphovascular space invasion when
compared with LUS tumors (40.5% v 14.3%; P � .008).

Table 3 summarizes data for immunohistochemical and in
situ hybridization properties of the LUS tumors. Tumors that had
a component of endometrioid-type histology were included in

immunohistochemical testing analysis. Of 31 endometrioid-type
LUS tumors, 26 had sufficient tissue for immunohistochemical
testing. Of those, 92% had positive ER expression, and 96% had
positive vimentin expression. CEA expression was absent in 80% of
the LUS tumors, and HPV in situ hybridization was uniformly
negative (100%). Generally, LUS tumors in this study had a similar
protein expression pattern compared with conventional endome-
trial carcinoma.5,6 Nineteen (73%) of 26 LUS tumors had the
typical endometrial endometrioid carcinoma immunohistochem-
ical profile: ER positive, vimentin positive, and CEA negative. Five
additional tumors were positive for ER, vimentin, and CEA. The
final two cases had expression patterns that differed significantly
from that of typical endometrial carcinoma. One undifferentiated
carcinoma had a profile of ER negative, vimentin positive, and CEA
positive. The final tumor was of mixed histology, including undif-
ferentiated and clear cell carcinoma, and was negative for ER,
vimentin, and CEA. Eighty-three percent of LUS tumors demon-
strated some level of p16 protein expression, and 46% had strong
p16 expression in at least 50% of tumor cells.

A B

Fig 1. (A) Uterus with endometrial carcinoma arising in the lower uterine segment (LUS). The cervix is designated by an arrow. Note the absence of tumor in the
uterine fundus (arrowhead). (B) LUS tumor at higher resolution. Note the location of the tumor (arrows) between the corpus and endocervix.

Table 1. Clinical Characteristics of LUS Tumors and UC Tumors

LUS Tumor UC Tumor

Characteristic No. of Patients % No. of Patients % P

Median age at diagnosis, years 54.2 62.9 .001
Median body mass index, kg/m2 31.1 33.6 .334
Median parity 2.0 2.0 .583
Cesarean section

No 29 85.3 76 96.2 .052
Yes 5 14.7 3 3.8

Preoperative diagnosis
Endometrial carcinoma 24 68.6 78 98.7
Endometrial carcinoma

v endocervical carcinoma 9 25.7 0 0.0 � .001
No carcinoma present� 2 5.7 1 1.3

Abbreviations: LUS, lower uterine segment; UC, uterine corpus.
�Two hysterectomies were performed for benign indications, including adnexal mass and leiomyomas. One hysterectomy was performed prophylactically

secondary to known Lynch syndrome.
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Lynch Syndrome and LUS Tumors

The significantly younger age of the LUS group prompted us
to consider whether women with an LUS tumor had a hereditary
disposition. Therefore, to evaluate for the possibility of Lynch
syndrome in the LUS group, we performed a medical record review
for personal and family history of cancer in accordance with Am-
sterdam II criteria. Five patients in this cohort met criteria, and
Lynch syndrome diagnosis was confirmed in the medical record.
All five had a germline mutation in MSH2 and had MSI-high LUS
tumors with immunohistochemical loss of MSH2 (Table 4 and
Appendix). Of note, there were no patients in the UC tumor group
who met Amsterdam II criteria.

For the remainder of the LUS cohort (n � 25), we performed
immunohistochemistry for DNA mismatch repair gene products
MLH1, MSH2, MSH6, and PMS2, and when sufficient tissue was
present, we also performed MSI analysis. We performed MLH1 pro-
moter hypermethylation analysis for those tumors with immunohis-
tochemical loss of MLH1 expression. We found four additional
women with a probable diagnosis of Lynch syndrome, as demon-
strated by loss of MSH2 and MSH6 protein expression identified by
immunohistochemistry. This protein expression pattern is virtually
pathonogmonic for a mutation in MSH2. In addition, in all four of
these women, tumors were noted to be MSI high. One of these women
underwent germline testing, with a negative result. However, given the
results of her molecular studies, she received a presumptive diagnosis
of Lynch syndrome. We are attempting to contact the remaining three
women to request that they undergo testing. Interestingly, although
two of the four women were relatively young (39 and 49 years),
none had a first-degree relative with a Lynch syndrome–associated
cancer (Table 4).

There were three women with loss of MLH1 protein expres-
sion in their tumor (patients 10 through 12; Table 4). Loss of this
gene product can be associated with sporadic carcinoma caused b
MLH1 methylation; therefore, we performed MSI analysis and
MLH1 promoter hypermethylation testing. All three tumors were
noted to be MSI high, but only two (patients 11 and 12) had MLH1
promoter hypermethylation. Thus, patient 10 received the likely
diagnosis of Lynch syndrome. The tumors from the 12 patients
summarized in Table 4 did not have unique immunohistochemical
expression patterns with respect to ER, CEA, vimentin, p16, and
HPV (data not shown).

The final prevalence of Lynch syndrome in our LUS popula-
tion is 10 of 35 (29%; 95% CI, 16.0% to 45.0%). Among patients in
the LUS tumor group, those with Lynch syndrome were signifi-
cantly more likely to have a first-degree relative with a Lynch
syndrome–associated cancer (50.0% v 4.8%; P � .007; Table 5 and
Appendix). Other than family history, none of the clinical or
pathological variables reliably distinguished Lynch syndrome–as-
sociated LUS tumors from sporadic LUS tumors.

DISCUSSION

In the present study, we found that the prevalence of LUS endometrial
carcinomas was 3.5% among women who had undergone hysterec-
tomy for endometrial carcinoma or endocervical adenocarcinoma.
Our case-comparison study is the largest assessment of LUS tumors in
the literature and provides a compelling association between these
tumors and Lynch syndrome. To our knowledge, this is the first study
to report an association between LUS tumors and Lynch syndrome.
Seiden et al recently reported the case of a 46-year-old woman with
three primary tumors in the endometrium, ovary, and descending
colon. Interestingly, the endometrial tumor was located in the LUS,
and the patient was subsequently diagnosed with Lynch syndrome,
with a mutation in MSH2.20

The 29% prevalence of Lynch syndrome among women diag-
nosed with LUS tumors in the present study is impressive when
compared with the 1% to 2% prevalence in the general popu-
lation.21-23 In a study by our group and in a Dutch study, the
prevalence of Lynch syndrome in women younger than 50 years

Table 2. Pathologic Characteristics of LUS Tumors and UC Tumors

Characteristic

LUS Tumor UC Tumor

PNo. % No. %

Presence of hyperplasia
Yes 12 34.3 24 30.4 .670
No 23 65.7 55 69.6

Histology
Endometrioid 27 77.1 56 70.9 .649
Nonendometrioid 8 22.9 23 29.1

Grade of endometrioid
1 4 14.8 20 36.4 .131
2 17 63.0 26 47.3
3 6 22.2 9 16.4

Lymphovascular space
invasion

Positive 5 14.3 32 40.5 .009
Negative 30 85.7 47 59.5

Stage
I 17 51.5 60 76.9 � .001
II 11 33.3 3 3.8
III 4 12.1 10 12.8
IV 1 3.0 5 6.4

Median myometrial wall
invasion, %

48.0 15.0 .001

Median tumor size, mm 18.5 40.0 � .001

Abbreviations: LUS, lower uterine segment; UC, uterine corpus.

Table 3. Immunohistochemical Features of LUS Tumors

% Tumor
Cells Positive

Level of Expression (%)

ER Vimentin CEA HPV p16

0 8.0 4.5 61.5 100.0 16.7
1-9 0.0 0.0 19.2 0.0 0.0
10-50 20.0 54.5 15.4 0.0 50.0
51-75 40.0 13.6 0.0 0.0 8.3
76-100 32.0 27.3 3.8 0.0 25.0

NOTE: Typical pattern for endometrioid endometrial carcinoma is ER positive,
vimentin positive, CEA negative, and HPV negative. Typical pattern for
endocervical adenocarcinoma is ER negative, vimentin negative, CEA positive,
and HPV positive. Typically, p16 is variably positive in both endocervical and
endometrial adenocarcinoma, with more diffuse expression in endocervical
tumors. Expression was scored as present if � 10% of tumor cells demon-
strated strong marker expression.

Abbreviations: LUS, lower uterine segment; ER, estrogen receptor; CEA,
carcinoembryonic antigen; HPV, human papillomavirus.
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was 9%.17,24 Thus, our data suggest that the association between
LUS tumors and the presence of Lynch syndrome is the strongest
reported association of any tumor type with Lynch syndrome.

The reason for the relatively high occurrence of Lynch syndrome
among women with LUS tumors Lynchis not known. As noted previ-
ously, the glands and stroma of the LUS have a unique microscopic
appearance compared with the remainder of the endometrium. Per-
haps the LUS epithelium is more susceptible to mismatch repair
errors, just as there is a predilection for right-sided colon tumors in
Lynch syndrome.25

Among the patients with LUS tumors, those with a first-degree
relative with a Lynch syndrome–associated cancer (ie, endometrial,
colorectal, small bowel, ureter, or renal pelvis) were more likely to be
diagnosed with Lynch syndrome. This finding is supported by other
population-based studies which indicate that in the absence of full
Amsterdam II criteria, the presence of a first-degree relative with a
Lynch syndrome–associated cancer has predictive value.17,24

With regard to overall prevalence of LUS tumors in patients
with endometrial carcinoma, our finding of 3.5% is concordant
with the reported frequency in the literature, which ranges from
3% to 8%.10-12 The first description of LUS tumors in a prospective
study found that 18 (8.1%) of 222 patients possessed a tumor that
originated in the isthmus/cervix region.10 Another large descrip-
tive study of 204 surgical cases of endometrial cancer in a Japanese
university hospital reported that eight (3%) originated in the
LUS.11 Although our prevalence findings are in agreement with
these studies, we were unable to confirm others’ findings that LUS
tumors were associated with more aggressive features, such as
high-grade histology,11,12,14 lymphovascular space invasion,11,12

and adnexal involvement.10

Young age at diagnosis among patients with LUS tumors has been
reported in several studies, including the present one.11,14 Interest-
ingly, in a Japanese study of 88 patients younger than � 50 years
diagnosed with endometrial carcinoma, 18% had LUS tumors.14 In

Table 4. Summary of LUS Patients With Germline Mutations or Abnormal IHC or MSI Results

Pt

IHC
MSI

Status
MLH1

Hypermethylation Mutation
Age at

Diagnosis
Amsterdam II

Criteria
First-Degree Relative With

LS-Associated CancerMLH1 MSH2 MSH6 PMS2

1 � � � � MSI-H NP MSH2 39 Positive Yes
2 � � � � MSI-H NP MSH2 41 Positive Yes
3 � � � � MSI-H NP MSH2 48 Positive Yes
4 � � � � MSI-H NP MSH2 49 Positive Yes
5 � � � � MSI-H NP MSH2 57 Positive Yes
6 � � � � MSI-H NP Neg 39 Negative No
7 � � � � MSI-H NP NP 48 Negative No
8 � � � � MSI-H NP NP 59 Negative No
9 � � � � MSI-H NP NP 81 Negative No
10 � � � � MSI-H Negative NP 44 Negative No
11 � � � � MSI-H Present NP 62 Negative No
12 � � � � MSI-H Present NP 90 Unavailable Unavailable

Abbreviations: LUS, lower uterine segment; IHC, immunohistochemistry; MSI, microsatellite instability; LS, Lynch syndrome; MSI-H, MSI high; NP, not performed;
Neg, negative.

Table 5. Clinical and Pathologic Characteristics of LUS Patients With Lynch Syndrome Compared With LUS Patients Without Lynch Syndrome

LUS With Lynch
Syndrome

LUS Without Lynch
Syndrome

Characteristic No. of Patients % No. of Patients % P 95% CI

Mean age at diagnosis, years 50.9 55.6 .330 �4.56 to �13.88
Mean body mass index, kg/m2 30.3 35.1 .194 �3.08 to �12.64
First-degree relative with Lynch syndrome–associated cancer �0.76 to �0.10

Yes 5 50.0 1 4.8 .007
No 5 50.0 20 95.2

Histology �0.08 to �0.58
Endometrioid 6 60.0 21 84.0 .186
Nonendometrioid 4 40.0 4 16.0

Grade of endometrioid
1 1 16.7 3 14.3 .807 1 v 2: �0.61 to �0.31
2 3 50.0 14 66.7
3 2 33.3 4 19.0 1 v 3: �0.59 to �0.65

2 v 3: �0.26 to �0.65

Abbreviation: LUS, lower uterine segment.
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our study, 151 patients younger than 50 years were diagnosed with
endometrial carcinoma . Of those, only 13 (9%) had tumors arising in
the LUS. Given that the present study and the Japanese study used
identical definitions of LUS tumor, we surmise that this disparity in
prevalence may be related to inherent differences in the epidemiology
and genetics of endometrial cancer between the Japanese and Western
populations. This topic has yet to be explored with regard to endome-
trial carcinoma.

We feel confident that the LUS tumors in our study were appro-
priately included, given the rigorous case definition for inclusion in
our cohort. It is important to contrast this type of tumor with tumors
that involve, but do not arise from, the LUS. These carcinomas do not
arise solely in the isthmus, but rather include tumors that originate in
the UC and extend to the LUS. Recently, substantial data regarding
this clinical entity have confused the literature on this subject, suggest-
ing that tumors that involve the LUS and those that arise solely in the
LUS are equivalent.26,27 Our findings indicate that tumors that arise in
the LUS are a subtype of endometrial cancer with clinical features and
risk factors.

MRI has been advocated as a method to distinguish between
endometrial and endocervical adenocarcinoma preoperatively. A study
of 56 patients who presented with a cervical mass of unclear origin
indicated that certain findings, such as endometrial cavity expansion
from a mass, could be used to distinguish endometrial tumors.19 In
our study, MRI was not helpful in distinguishing LUS tumors from
endocervical tumors; however, we did find immunohistochemistry
useful for this distinction.

We found that a majority of LUS tumors had protein expression
patterns similar to the pattern established for UC endometrial tumors.
The use of a panel of ER, vimentin, and CEA immunohistochemistry

along with HPV in situ hybridization is a reasonable method to classify
LUS tumors pathologically. Use of this panel, in concert with thor-
ough light microscopic analysis to detect cervical endometrial hyper-
plasia or endocervical adenocarcinoma in situ, can help to accurately
classify a tumor that arises in the LUS. Accurate diagnosis has the
potential to reduce unnecessary preoperative treatment and guide
decision making in the evaluation of Lynch syndrome.
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