
Page 1/9

SMARCA4-de�cient undifferentiated uterine
sarcoma: A Case Report and Literature Review
Ruirui Fan 

Xiang’an Hospital of Xiamen University, Xiamen University
Jie Gao 

Xiamen Humanity Hospital Fujian Medical University
Dahong Chen 

Xiamen Humanity Hospital Fujian Medical University
Jinlin Hou 

Xiamen Humanity Hospital Fujian Medical University
Hanlin Chen 

Nanjing Geneseeq Technology Inc
Mingzhi Lu  (  lumingzhixmha@163.com )

Xiamen Humanity Hospital Fujian Medical University

Case Report

Keywords: SMARCA4-de�cient undifferentiated uterine sarcoma, SMARCA4, Immune microenvironment,
Case report

Posted Date: April 18th, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1549278/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1549278/v1
mailto:lumingzhixmha@163.com
https://doi.org/10.21203/rs.3.rs-1549278/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/9

Abstract
SMARCA4-de�cient undifferentiated uterine sarcoma (SDUS) is a highly invasive single-gene malignant
tumour caused by mutations in the SMARCA4 gene. SDUS has a poor prognosis and has no established
treatment scheme at present. What's more, there is no relevant research on the role of immune
microenvironment analysis in SDUS worldwide. Here, we report a case of SDUS that combined
examinations via morphology, immunohistochemistry, immuno�uorescence, and molecular detection and
analysed the immune microenvironment of SDUS for the �rst time. Therefore, our report will help in the
diagnostic awareness of SDUS. 

1. Introduction
We report a case of sarcoma showing SMARCA4-de�cient undifferentiated uterine sarcoma (SDUS)and
review the literature. Uterine sarcomas account for 3–5% of all uterus tumours1. The inactivation
mutation of the SMARCA4 gene in this sarcoma was �rst discovered and proposed by Kolin et al. in
20182. Similar to SCCOHT, it takes SMARCA4 as the main driving gene and shares a similar morphology
along with a low tumor mutation burden3. At present, there are less than 30 cases of SDUS worldwide,
and the average age of patients is 36 years1. Since SDUS is highly invasive and has no established
treatment scheme at present, despite active surgical interventions, the prognosis is extremely poor with a
median survival time of only 9 months4. Sometimes, SDUS is di�cult to distinguish from the ovarian
small cell carcinoma5. Altogether, accurate early diagnosis and the immune microenvironment analysis in
SDUS have great signi�cance for the prognosis of patients.

2. Case Report
A 27-year-old Chinese woman presented with menstrual volume increase for three years and vaginal
bleeding for 24 days. The patient explained that the menstrual volume was about twice that before she
became aware of something amiss. Enhanced arterial phase CT showed that the volume of the uterus
signi�cantly increased, and space-occupying lesions could be seen in the uterus with a size of about 9.5
cm × 8.5 cm × 8 cm. A mass with a mixed density shadow was observed in the uterus, and the boundary
was unclear (Fig. 1- ). Resected specimens were sent to the Department of Pathology for examination.
There was a large mass in the uterine cavity at a size of 9 cm × 8 cm × 8 cm; the section was grey white
and grey red. The bilateral ovaries and oviduct were not involved by SDUS (Fig. 1- ).

Haematoxylin and eosin staining was performed on suspected SDUS samples. Microscopically, the
tumour cells were diffusely distributed, displaying �ake or acinar shapes. SDUS tumour cells in some
areas had lost adhesion, and some SDUS tumour tissues grew around and invaded the blood vessels
(Fig. 1-A). Extensive necrosis was observed (Fig. 1-B). Vascular and normal endometrial gland invasion
was observed (Fig. 1-C). The tumour cells were epithelioid and had eosinophilic cytoplasm, and some
cells showed nuclear deviation towards the cytoplasm. These cells were rhabdoid with round or oval
nuclei (Fig. 1-D). The results of immunohistochemistry of the Ki-67 proliferation marker showed a high
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percentage (60%) of cell staining, with the expression of INI-1, the local expression of CD10, and the lack
of expression of BRG1, CK (Pan), SYN, Desmin, and ER (Fig. 1).

The NGS was conducted at Geneseeq Technology Inc. (Nanjing, China). Formalin-�xed para�n-
embedded sections of the uterine tumour were subjected to comprehensive NGS analysis with 425
prede�ned related genes. Data were sequentially analysed by an effective bioinformatics process.
Germline mutations were �ltered out by comparing to patient’s whole blood controls. In our case, the
genetic analysis result showed that no germline mutation was detected in her family. A SMARCA4
splicing mutation, c.355 + 190_616del, was detected at a MAF of 86.4% in the tumour sample,
accompanied by a SMARCA4 frameshift mutation p.H571Gfs (45.8%). TMB: 1.1 mutations/MB. Our NGS
test includes MMR, MSI, PTEN, PIK3CA, TP53, beta-catenin, etc. Our NGS test report showed SMARCB1,
CTNNBI, MMR, MSI, PTEN, PIK3CA, TP53 were negative. In conclusion, a clinical diagnosis of SDUS was
con�rmed by expert consultation (Fig. 2).

The Multiple Immuno�uorescent Staining was conducted at Genecast Biotechnology Co. Ltd. (Beijing,
China). The results showed that there were some in�ltrating immune cells expressing CD8(+,0.92%) and
CD68(+,0.2%) in SDUS tissues. A few cells expressing PD-1(+,0.06%) and PD-L1(+,0.06%) were detected
by immuno�uorescence (Fig. 2). The results of immunohistochemical staining showed that some of the
immune cells expressing CD3 and CD8 had in�ltrated into SDUS tissues, but no PD-L1 expression was
detected (Fig. 2). Approximately 27 T-cells per high power �eld (HPF) had in�ltrated into SDUS tissues.
The results showed that SDUS had immunogenicity.

In our case, the tumour stage was pt3bnxmx. the patient underwent hysterectomy and bilateral salpingo-
oophorectomy, then received gemcitabine and docetaxel chemotherapy for 4 cycles. After PET-CT
examination, it was found that there were hypermetabolic signals in the left iliac fossa and pelvic cavity
of the patient, suggesting that the tumour had a trend of further deterioration (Fig. 3). The treatment plan
was changed to epirubicin and ifosfamide chemotherapy. During 3 cycles of treatment, the patient
experienced serious side effects and the patient eventually gave up on chemotherapy. The patient is still
alive and displayed the left iliac fossa lesion enlargement in the 6-month follow-up check.

3. Discussion
There are currently less than 30 SDUS cases published worldwide, which mainly affect young women
with an average age of 36 years1. Although active surgical treatment is performed, the prognosis is poor.
Because of the rarity and speci�city of SDUS, there is no established treatment at present. Therefore,
accurate diagnosis is of great signi�cance for the prognosis of patients. Pathologists especially need to
differentiate SDUS from the following types of similar tumours.

SCCOHT is usually a single huge, unilateral mass, while SDUS may involve the bilateral adnexa6.
SCCOHT most commonly manifests as abdominal pain or as an abdominal mass, with less cervical
mass or vaginal bleeding6, while SDUS often presents with cervical mass or vaginal bleeding. Epithelioid
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uterine leiomyosarcomas show obvious nuclear pleomorphism, but SDUS cells have more consistent
atypia without obvious pleomorphism. The detection of BRG1 deletion can effectively exclude
leiomyosarcoma7. Leiomyosarcoma often has no SMARCA4 deletion mutation. Endometrial stromal
sarcomas cells usually do not have rhabdoid morphology. Immunohistochemistry shows that CD10 is
strongly expressed and CyclinD1 strongly expressed is found in high-grade stromal sarcoma. These
markers are not found in SDUS. Endometrial stromal sarcomas often have no SMARCA4 deletion
mutation. As for distinguishing SDUS from undifferentiated endometrial carcinoma, SDUS often has a
lobulated structure8, fewer TP53 mutations, and is characterized by inactivation mutations in SMARCA48.
SDUS often presents in normal endometrial glands, and SDUS is microsatellite-stable and shows a low
expression of Claudin-4 / CK, which are unlike undifferentiated endometrial carcinomas. SDUS occurs in
the uterus, and proximal epithelioid sarcomas are usually located in the groin or vulva.
Immunohistochemistry shows that CD34 is expressed in more than 50% of epithelioid sarcomas, but we
have found a lack of CD34 expression in SDUS2. The typical feature of epithelioid sarcoma is SMARCB1
deletion, but SMARCA4 deletion mutation is only found in SDUS2.

Studies have shown that immunotherapy seems to be the best choice for SCCOHT4. Such treatments
include new anti-PD-1 and -PD-L1 drugs, which showed good properties. Following the accepted
knowledge that SCCOHT demonstrated a good response to immunotherapy9. At present, there is no
established treatment and there is no relevant research on the role of immune microenvironment analysis
in SDUS. Based on this, we examined the expression of CD3, CD8, PD-1, and PD-L1 in SDUS tumour cells
and further explored the tumour immune microenvironments. Our immunoassay results showed that
approximately 27 CD8+/CD3 + T-cells per high power �eld (HPF) had in�ltrated into SDUS tissues. The
results showed that SDUS had immunogenicity.

Our study has some limitations. Firstly, the patient eventually gave up on clinical treatment due to severe
side effects in chemotherapy, which limits our ability to conduct further clinical trials. Second, no
germline mutation was detected in her family. Investigations of the immune microenvironment from
various angles in SDUS are needed.

4. Conclusion
SDUS poses a diagnostic and therapeutic challenge as little data concerning their histology, long-term
follow-up and outcome are available. Further clinicopathological and molecular cytogenetic studies of
more cases are necessary to further characterize SDUS.
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Figure 1

 CT shows a space occupying lesion in the uterus.  Gross specimens of whole uterus and tumour. HE
and Immunohistochemical stained pictures of SDUS. (A) Tumour cells invading vessels (40×, red arrow);
(B) Tumour necrosis area (40×); (C) Tumour involved normal endometrial glands with tumour necrosis
(100×); (D) Tumour cells were epithelioid medium-to-large cells with local rhabdoid morphology (200×).
Immunohistochemical staining results showed that the Ki-67 proliferation marker immunohistochemistry
shows a high percentage (60%) of cells staining, INI-1 was expressed, CD10 was expressed locally, but
BRG1, CK, SYN, Desmin, and ER were not expressed (200×).
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Figure 2

NGS detection shows that SMARCA4 gene has a deletion. Multiple immuno�uorescence results showed
that some cells expressed CD8/CD68/PD-1/PD-L1 (100×). Immunohistochemical results showed that
some of the immune cells expressing CD3(100×) and CD8(100×) had in�ltrated into SDUS (Red arrow),
but no PD-L1(40×) expression was detected.
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Figure 3

PET-CT showed hypermetabolic foci in the left iliac fossa (A) and pelvis(B).


