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Abstract
Minimal uterine serous carcinomas (MUSCs) include serous carcinomas with invasion confined 
to the endometrium (superficial serous carcinoma) and those without stromal invasion (serous 
endometrial intraepithelial carcinoma). Although these tumors are confined to the endome-
trium proper, they have highly metastatic potential for disseminating to extra-uterine sites. 
We report here a case of MUSC that was initially misdiagnosed as early-stage low-grade en-
dometrioid carcinoma but later metastasized to the abdominopelvic peritoneum. The patient 
was a 61-year-old woman who was diagnosed with grade 1 endometrioid carcinoma of the 
endometrium and underwent total hysterectomy. Because the tumor was confined to the en-
dometrium (International Federation of Gynecology and Obstetrics stage IA), no further treat-
ment was performed. However, several metastatic tumor masses were detected in the vaginal 
stump and abdominopelvic peritoneum 7 years after the surgery. Histologically, the meta-
static tumor tissues showed high-grade carcinoma. A review of previous hysterectomy slides 
showed multiple separate foci of atypical glandular proliferation measuring up to 0.8 cm in 
the greatest dimension and consisting of markedly atypical cells involving the surface and 
atrophic glands. The tumor showed a predominantly glandular architecture without evident 
papillary growth or stromal invasion. However, it had large, pleomorphic nuclei showing a 
high nuclear-to-cytoplasmic ratio, conspicuous eosinophilic nucleoli, and numerous mitotic 
figures. Characteristically, the tumor showed marked nuclear atypia immediately appreciated 
at low magnification in the background of well-formed glandular structures, indicating a sig-
nificant discordance between nuclear and architectural features. On immunostaining, both 
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the uterine and metastatic tumor tissues exhibited diffuse and strong p16 expression and 
mutant pattern of p53 expression, confirming the diagnosis of serous carcinoma. In summary, 
the case findings support that failure to preoperatively recognize high-risk endometrial car-
cinoma is associated with worse outcomes. Complete surgical staging and accurate patho-
logical diagnosis are critical for patients with serous carcinoma even at the early clinical stage.

© 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Uterine serous carcinoma is the prototypic type II endometrial carcinoma. It is a clinically 
aggressive tumor that typically occurs in the atrophic endometrium of postmenopausal 
women. Uterine serous carcinoma often presents with extra-uterine spread and has a high 
risk for recurrence and metastasis [1]. In contrast to the more common endometrioid 
carcinoma, serous carcinoma behaves aggressively even at the absence of other risk factors 
for poor prognosis in endometrial carcinoma.

A non-invasive immediate precursor of uterine serous carcinoma, that is, serous endo-
metrial intraepithelial carcinoma, has been recently identified [2, 3]. Superficial serous 
carcinoma is defined as a serous carcinoma with early stromal invasion that is focal and 
confined to an endometrial polyp or endometrium proper. Because these tumors share 
similar clinical behaviors and histological features, and distinction between them based on 
the identification of stromal invasion is difficult. Serous endometrial intraepithelial carcinoma 
and superficial serous carcinoma of <1 cm are collectively classified as minimal uterine serous 
carcinoma (MUSC) [4]. Despite the non-invasive or limited presence of invasive carcinoma in 
MUSC, it has been reported to be frequently associated with concurrent extra-uterine metas-
tases.

We describe here a rare case of MUSC that was initially misdiagnosed as early-stage low-
grade endometrioid carcinoma. The patient developed multifocal abdominopelvic peritoneal 
metastases 7 years after surgery, and a retrospective review of hysterectomy slides revealed 
that the uterine tumor was MUSC, not an endometrioid carcinoma. Such a histological misin-
terpretation and a discrepancy between initial pathological stage and clinical outcome 
deserves greater attention both in clinical practice and in exploring the pathogenesis of this 
highly malignant disease.

Case Presentation

A 61-year-old postmenopausal woman presented with an abnormal sonographic 
appearance detected during routine pelvic ultrasonography. She had no history of vaginal 
bleeding or abdominal distention. Her previous medical or gynecological history was also 
unremarkable. Transvaginal ultrasonography revealed an irregular endometrial thickening 
(up to 12.5 mm) with cystic change. She was accordingly diagnosed with adenocarcinoma 
based on the endometrial curettage specimen. However, magnetic resonance imaging 
revealed no visible lesion in the endometrial cavity, lymph nodes, and extra-uterine sites. The 
preoperative serum cancer antigen (CA) 125 level was also within the normal limit (3.9 U/
mL). The patient underwent total laparoscopic hysterectomy with bilateral salpingo-oopho-
rectomy and bilateral pelvic lymph node dissection.

Grossly, the uterus was small and atrophic, measuring 7.9 × 5.5 × 3 cm and weighing 69 
g. An endometrial polyp (2.5 × 1.3 cm) and an intramural leiomyoma (0.6 × 0.4 cm) were iden-
tified. The non-polypoid endometrium and cervix had no remarkable lesion. The bilateral 
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ovaries and salpinges were also unremarkable. Based on the presence of well-differentiated 
adenocarcinoma that was confined within the endometrium proper, the histological diag-
nosis of grade 1 endometrioid carcinoma was established. There was no evidence of myome-
trial or lymphovascular invasion. The bilateral pelvic lymph nodes, ovaries, and salpinges 
were free of tumor. Given that the International Federation of Gynecology and Obstetrics was 
stage IA, the patient did not receive postoperative adjuvant therapy and was only indicated 
for surveillance with annual outpatient follow-up.

However, 7 years after the surgery, a 2.7-cm mass was detected in the left vaginal stump. 
Computed tomography revealed several metastatic tumor masses in the abdominopelvic 
peritoneum (Fig. 1A, B). Positron emission tomography-computed tomography revealed 
hypermetabolic lesions in the vaginal stump, right perihepatic space, right paracolic gutter, 
and pelvic peritoneum (Fig. 1C, D). The serum CA 125 level was also elevated up to 101.8 U/
mL. At the last follow-up at 4.5 years postoperatively, there was no evidence of recurrent 
disease on imaging and the serum CA 125 level was within normal range. A punch biopsy was 
performed for the vaginal stump mass. Representative photomicrographs showing histo-
logical features and immunophenotype of the vaginal lesions are shown in Figure 2. Histo-
logically, the tumor consisted of solid and papillary structures lined by markedly atypical cells 
with marked nuclear enlargement and pleomorphism and numerous mitotic figures. Immu-
nohistochemically, the tumor cells displayed diffuse and strong nuclear immunoreactivities 
for p16 and p53, compatible with metastatic serous carcinoma of endometrial origin. The 
expressions for estrogen and progesterone receptors were focal and weak.

We reviewed previous slides obtained from the hysterectomy specimen. There were 
multiple separate foci of atypical glandular proliferation measuring up to 0.8 cm in the 
greatest dimension and consisting of markedly atypical cells involving the surface and the 
lining of atrophic endometrial glands located adjacent to the endometrial polyp. Represen-
tative photomicrographs showing histological features and immunophenotype of the vaginal 
stump mass are shown in Figure 3. The transition between the tumor and non-neoplastic 
endometrium was abrupt, similar to that seen in adenocarcinoma in situ of the endocervix. 
The tumor displayed predominantly well-formed glandular architecture without evident 
papillary growth or stromal invasion. However, the individual tumor cells possessed large, 
pleomorphic nuclei showing a high nuclear-to-cytoplasmic ratio, conspicuous eosinophilic 
nucleoli, and numerous mitotic figures. Characteristically, the tumor showed marked nuclear 
atypia readily appreciated at low magnification in the background of well-differentiated glan-
dular structures, indicating a significant discordance between nuclear and architectural 
features. The tumor cell nuclei showed diffuse and strong p16 immunoreactivity and missense 
mutation pattern of p53 expression, compatible with serous carcinoma.

Fig. 1. Imaging findings. Computed tomography and positron emission tomography-computed tomography 
revealed metastatic tumor masses in the vaginal stump (A), right perihepatic space (B), pelvic peritoneum 
(C), and right paracolic gutter (D).
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Despite the minimal volume of primary intrauterine tumor, the patient developed peri-
toneal metastases, which are extremely unusual for low-grade endometrioid carcinoma of 
which the tumor volume is minimal and myometrial invasion is absent. Histological features 
and immunostaining results observed in both hysterectomy and vaginal punch biopsy spec-
imens are compatible with MUSC and its metastasis, respectively.

Discussion

Although MUSCs are confined to the endometrium proper, they have highly metastatic 
potential to disseminate to extra-uterine sites. Our patient was initially diagnosed with 
early-stage low-grade endometrioid carcinoma and accordingly underwent total hyster-

Fig. 2. Histological features and immunostaining results of the punch biopsy specimen collected from the 
vaginal stump. A The tumor tissue showed irregular infiltration of the subepithelial stroma. B In addition to 
the tumor cells (orange arrow), inflammatory cells, histiocytes, and red blood cells were noted (yellow ar-
row). C The tumor glands showed solid architecture and some small glandular lumina at the periphery.  
D High-power view revealed the tumor cells had enlarged, severely pleomorphic nuclei showing hyperchro-
masia and conspicuous nucleoli. E Atypical mitotic figures were occasionally identified. F Some tumor cell 
areas showed hobnail appearance. G There were a few microscopic foci of coagulative tumor cell necrosis. 
H, I p53 immunostaining revealed diffuse and strong nuclear expression, indicating missense TP53 mutation. 
J The tumor cells exhibited diffuse and strong nuclear and cytoplasmic p16 immunoreactivity, confirming 
the diagnosis of metastatic serous carcinoma from the endometrium. K Estrogen receptor expression was 
focal and weak. Staining method: hematoxylin and eosin staining (A–G); polymer method (H–K). Magnifica-
tion: ×40 (A); ×100 (B); ×200 (C); ×400 (D–G); ×100 (H); ×200 (I–K).
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Fig. 3. Histological features and immunostaining results of the hysterectomy specimen obtained from the 
primary uterine tumor. A–B There is an endometrial polyp showing extensive cystic change and stromal fi-
brosis. C The non-polypoid endometrium adjacent to the endometrial polyp showed atypical glandular pro-
liferation. D The tumor glands (yellow arrows) extended along the epithelial lining of atrophic endometrial 
glands. The uninvolved epithelium is indicated by orange arrows. E The surface epithelium (green arrows) 
also showed serous carcinoma (serous endometrial intraepithelial carcinoma). F Mixed inflammatory infil-
trates and fibrosis were noted in the stroma. G High-power view revealed marked nuclear atypia of serous 
carcinoma compared to an atrophic endometrial gland (blue arrow). H, I On immunostaining, the tumor cells 
exhibited diffuse and strong expression for p53 (H) and p16 (I). J The purple arrow indicates an endome-
trial gland partially involved by the tumor. The orange arrow indicates an atrophic endometrial gland that is 
free of the tumor. K p16 expression is uniform and strong in the nuclei and cytoplasm of the tumor cells.  
L Atrophic endometrial glands exhibited patchy p16 expression. Staining method: hematoxylin and eosin 
staining (A–G); polymer method (H–L). Magnification: ×12.5 (A, B); ×40 (C); ×100 (D–F); ×200 (G); ×40 (H, 
I); ×100 (J); ×200 (K, L).
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ectomy without postoperative adjuvant treatment. However, 7 years postoperatively, she 
developed a metastatic recurrence. To determine the cause of discrepancy between the 
clinical course and pathological diagnosis, we reviewed the hysterectomy slides and 
compared the histological features between the primary uterine and vaginal metastatic 
tumor. Both lesions showed characteristic morphologies of uterine serous carcinoma. We 
considered that the misinterpretation of histological type in the hysterectomy specimen 
might have been caused by the following: 1) the tumor volume was smaller than that of 
typical serous carcinoma; 2) the small separate tumor foci were confined within the endo-
metrium proper, and there was no myometrial invasion; 3) the tumor consisted predomi-
nantly of well-formed glandular structures; and 4) high-grade nuclear atypia was initially 
overlooked.

The prognosis of uterine serous carcinoma is significantly associated with the patho-
logical stage at presentation [5–8]. However, there have also been patients with stage I disease 
who developed fatal recurrences [9, 10]. Because a few microscopic foci of metastatic 
carcinoma are usually the only evidence of intra-abdominal metastases, comprehensive 
surgical staging followed by an extensive sampling of the specimen and a careful histological 
examination is important for selecting the appropriate therapeutic strategy and predicting 
the prognosis of patients with serous carcinoma. In this study, the possibility of microscopic 
omental or peritoneal metastases at the time of hysterectomy cannot be completely ruled out 
because our patient did not undergo omentectomy or peritoneal biopsy.

A subset of uterine serous carcinoma that shows a prominent glandular pattern and 
superficial localization simulates low-grade endometrioid carcinoma. The hysterectomy 
specimen of our patient showed architecturally well-formed glands closely resembling those 
of low-grade endometrioid carcinoma at low-power magnification. Moreover, serous endo-
metrial intraepithelial carcinoma replacing the surface epithelium can be easily overlooked 
or misinterpreted as reparative epithelium. However, cytologically, the tumor cells show 
high-grade nuclear atypia including high nuclear-to-cytoplasmic ratio, severe enlargement 
and pleomorphism, conspicuous nucleoli, and brisk mitotic activity. In uterine serous 
carcinoma, there is usually a significant discordance between architectural and cytological 
features, whereas obvious endometrioid differentiation (e.g., squamous, mucinous, or 
secretory change) is absent. In addition, we found that the tumor glands were randomly 
distributed in a background of atrophic endometrium. This finding does not support the diag-
nosis of low-grade endometrioid carcinoma, almost all of which develops from hyperplasia 
resulting from unopposed estrogenic stimulation.

The therapeutic benefit of adjuvant therapy in patients with MUSC is yet to be clarified 
[11–13]. However, additional treatment, re-staging, and short-term clinical follow-up may be 
necessary to correctly determine the extent of disease and improve the clinical outcomes in 
patients who underwent incomplete surgical staging.

MUSC has a propensity to involve benign endometrial polyps [14, 15]. In our case, there 
was no tumor involvement in an endometrial polyp; rather, all tumor foci were identified in 
non-polypoid endometrium adjacent to the endometrial polyp.

In summary, the case findings support that failure to preoperatively recognize high-risk 
endometrial carcinoma is associated with worse outcomes. We highlighted the critical and 
unique features of MUSC and discussed the potential for histological misinterpretation and 
the importance of recognizing MUSC. Accurate diagnosis and complete surgical staging are 
critical for patients with serous carcinoma even at a clinically early stage. The recognition of 
MUSC will provide the best opportunity to optimize the care of patients with this uncommon 
form of endometrial carcinoma.
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