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Deep Infiltrating Endometriosis
Malignant Invasion of Cervical Wall
and Rectal Wall With Lynch
Syndrome: A Rare Case Report and
Review of Literature

Baoxuan Li", Yang Wang”, Yue Wang, Siman Li and Kuiran Liu*

Department of Obstetrics and Gynecology, Shengjing Hospital of China Medical University, Shenyang, China

Background: Malignant transformation of deep infiltrating endometriosis (DIE) invading
the cervix and rectum is quite rare, especially in patients combined with Lynch syndrome
(LS). We report a rare case of a 49-year-old perimenopausal woman with endometrioid
carcinoma arising from the pouch of Douglas, invading the cervix and rectum 1 year after a
unilateral salpingo-oophorectomy treatment for ovarian endometriosis. The genetic
testing of the patient showed germline mutations in MSH2, which combined with the
special family history of colorectal cancer of the patient, was also thought to be associated
with LS. We have analyzed the reported cases of DIE malignant transformation over the
last 10 years, and reviewed the relevant literature, in order to strengthen the clinical
management of patients with endometriosis, particularly patients with DIE, and reveal a
possible correlation between malignant transformation of endometriosis and LS.

Case Presentation: A 49-year-old perimenopausal woman presented with
hypogastralgia, diarrhea, and intermittent fever for more than 1 month. A Transvaginal
ultrasound (TVS) showed a cervix isthmus mass, and a magnetic resonance imaging (MRI)
showed a mass in pouch of Douglas with high suspicion of malignancy, possibly invading
the anterior wall of the rectum. Prior to surgery, the patient performed the ultrasound
guided pelvic mass biopsy through the vagina, and the pathology of the mass showed
endometrioid carcinoma. The patient received a gynecological-surgical laparotomy and
enterostomy, and a histopathology revealed endometrioid carcinoma infiltrating the
cervical wall and rectal wall. In the family genetic history of the patient, her mother and

two sisters suffered from colorectal cancer, so lesion tissue and blood were taken for
genetic testing, which showed a germline mutation in MSH2, with LS being considered.
After the surgical treatment, the patient received six courses of paclitaxel-carboplatin
chemotherapy. During the course of treatment, bone marrow suppression occurred, but
was healed after symptomatic treatment. To date, the patient is generally in good health,
and imaging examination showed no evidence of recurrence.
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Conclusion: The risk of malignant transformation of endometriosis is increased in
perimenopause and postmenopause, as DIE is a rare malignant transformation of
endometriosis. DIE can invade other adjacent organs and cause poor prognosis, thus,
comprehensive gynecological-surgical treatment should be necessary. In addition, if
histopathology showed endometrioid carcinoma, the possibility of LS should be
considered, and if necessary, immunohistochemical staining and gene detection should
be improved to provide follow-up targeted therapy and immunotherapy.

Keywords: endometriosis, deep infiltrating endometriosis, malignant transformation, Lynch syndrome,

malignant tumor

INTRODUCTION

Endometriosis is a common benign disease in women of
childbearing age, but it has malignant tumor-like behaviors
such as invasion, implantation, and recurrence. Malignant
transformation of endometriosis is rare, but the incidence rate
is increasing (1, 2). There are different pathological types of
endometriosis-related malignant tumors, and the common
pathological types are endometrioid adenocarcinoma and clear
cell carcinoma (3). The mechanism of endometriosis-associated
malignant tumor is unclear, and current studies suggest an
association with inflammatory response, hormone imbalance,
oxidative stress, mutations in ARID1A, PIK3CA, KRAS or PTEN
genes, loss of mismatch repair enzyme expression, and
microsatellite instability. DIE is a rare type of endometriosis
whose occurrence is considered to be related to somatic mutation.
Malignant transformation of endometriosis mostly occurs in the
ovarian endometriosis cyst, but rarely in DIE (4). The prognosis for
endometriosis-associated malignant tumor is relatively better, but
the prognosis for clear cell carcinoma usually is poor (1).
Comprehensive surgical treatment and follow-up chemotherapy
are mainly clinical treatment (5). The case we reported also
considered the possibility of an LS, and the current literature
shows that studies have been conducted to explore the
relationship between LS, endometrioid adenocarcinoma, and
clear cell carcinoma, but there is no systematic evaluation (1, 6,
7). There may be common molecular mechanisms between LS and
endometriosis-associated malignant tumors. If necessary,
immunohistochemical staining and gene detection can be added to
endometriosis-associated malignant tumors to provide subsequent
targeted therapy and immunotherapy. In the future, efforts should be
made to develop effective and non-invasive screening tools to early
identify women at risk of developing cancers (8).

CASE REPORT

A 49-year-old female, was hospitalized in the Gynecology
Department of Shengjing Hospital Affiliated to China Medical
University in February 2021, due to hypogastralgia, diarrhea, and
intermittent fever for more than 1 month. She had undergone
“right salpingo-oophorectomy, myomectomy and diagnostic
curettage” for “right ovarian endometriosis cyst and uterine

fibroid” one year prior to onset, and the pathology showed a
“(right) ovarian endometriosis cyst and uterine fibroid”;
menstruation resumed after 5 courses of GnRH-o treatment.
The patient developed intermittent fever on January 2021,
accompanied by hypogastralgia, was weak and also had
diarrhea. She received anti-inflammatory treatment in the local
hospital, but still had intermittent fever. The patient was
transferred to our hospital for further treatment, where there
was a weight loss of 2 kg during the period. Special family history:
the mother and one sister of the patient had colon cancer, and
another sister had rectal cancer.

The admission laboratory examination showed that the
infection index was high and the patient was in a state of
moderate anemia, CA125: 200.5 U/ml (normal <35.0).
Gynecological examination indicated a tumor of about 5 cm in
size with poor mobility which is between the uterine isthmus and
rectum. TVS showed that a 5.1 x 4.6 x 3.7 cm mass was seen in
the right posterior part of the uterine isthmus, with unclear
boundary and mixed echo of cyst and blood flow signal could
be detected by CDFI (Figure 1). A pelvic MRI indicated a
mixed signal mass in the right posterior part of the uterus
(Figure 2). After communicating with the ultrasound
department and acquiring the informed consent of the patient,
a pelvic tumor biopsy was performed under the guidance of
an ultrasound through the vagina with local anesthesia
(Figure 3). The pathology of the puncture biopsy revealed
“adenocarcinoma, tending to endometrioid adenocarcinoma”.
After full explanation with the patient, surgery was combined
with transcystoscopic bilateral ureteral stent implantation,
transabdominal rectal partial resection and anastomosis,
radical uterectomy, left salpingo-oophorectomy, pelvic lymph
node dissection, paraaortic lymph node sampling, omentectomy
and appendectomy. In consideration of the special family history
of the patient, LS was not excluded, and gene testing was carried
out at the same time. The patients were given symptomatic
treatment such as anti-inflammatory, fluid supplement,
prevention of fungal infection and correction of anemia. More
than ten days after operation, there was a little fecal tissue in the
vaginal drainage tube. Since the digital rectal examination could
touch the fistula, the anastomotic fistula was determined to be
about 1 cm long, so the patient underwent temporary colostomy
and rectal repair. Histopathological diagnosis suggested that
“endometrioid adenocarcinoma (moderately differentiated)

Frontiers in Oncology | www.frontiersin.org

March 2022 | Volume 12 | Article 832228


https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Lietal

DIE Malignant With Lynch Syndrome

FIGURE 1 | TVS: A 5.1 x 4.6 x 3.7 cm mass can be seen at the right rear of the cervical isthmus.

invaded the rectal wall and cervix, endometrium suggests focal
complex hyperplasia, and there was no lymph node metastasis
(Figure 4).” Immunohistochemistry staining (IHC) showed:
CDX-2(-), ER(+), CK7(+), P16(+), P40(-), PR(+), P63(-), and
Vimentin(-) (Figure 5). The results of gene detection indicated
MSH2, MSH6 variation, PTEN, KRAS, NF1, KMT2C variation,
and microsatellite are highly unstable.

The patients received 6 cycles of paclitaxel-carboplatin
chemotherapy. During the treatment, grade II bone marrow
suppression occurred, but was healed after symptomatic
treatment. At follow-up date (10 months after surgery), CA125
has returned to normal level, and there is no obvious sign of
tumor recurrence in imaging examination.

DISCUSSION AND CONCLUSION

Endometriosis refers to the presence of endometrial tissue (glands
and stroma) outside the uterine body, and is mostly a benign
condition, commonly seen in women of childbearing age. Although
endometriosis is a benign disease, it has malignancy-like behaviors
such as invasion, implantation and recurrence (3). Endometriosis
includes ovarian endometriosis, peritoneal endometriosis, DIE and
endometriosis in other parts (such as abdominal wall incision,
perineal incision and even invades the pleura). The overall
malignant transformation rate of endometriosis is about 1.0%.
Studies have shown that endometriosis is highly correlated with
endometrioid carcinoma and clear cell carcinoma (1, 3), which
mostly develop from ovarian endometriosis, and the malignant
transformation of DIE is rare in clinic.

Endometriosis is defined as DIE when the lesion infiltrates >5
mm deep into the peritoneum or invades important organs such
as intestine, ureter, and bladder. DIE malignant transformation is
often misdiagnosed as rectal cancer or cervical cancer because it is
located in the lowest position of pelvic cavity, which is in close

proximity to rectum and cervical tissue (9, 10). DIE causes
endometrial cells to flow back into the pelvic cavity. The
combination of abnormal hormone levels, inflammatory factors,
and immune mechanisms can lead to neovascularization. The
lesions grow into deep peritoneal infiltrates, and stimulate the
proliferation of deep fibrous connective tissue or make smooth
muscle tissue form nodules in the uterus, ureter, vagina, rectum,
and other parts. DIE can locally invade the surrounding structure,
but rarely metastasize. Anglesio et al., researched DIE in terms of
genome and confirmed that in 24 cases, 79% of DIE cases had
somatic mutation events, and in all screened cases, 26% had
statistically significant somatic mutations in known cancer
driver genes (such as KRAS, PIK3CA, ARID1A) (11).

DIE is the most challenging disease in endometriosis, and
sometimes medical therapy is enough to reduce symptoms and
signs. Recent studies have shown that Dienogest can effectively
treat endometriosis, reduce the size of endometriosis lesions and
the postoperative recurrence rate of endometriosis (12). But in a
large number of patients, a complete eradication, with nerve-
sparing and vascular sparing approach is needed to restore the
normal pelvic anatomy and its functions. The research of Raffaelli
et al. showed that the application of Mesenteric vascular and nerve
Sparing Surgery (MSS) in laparoscopic intestinal resection may be
safe and effective, when partial intestinal resection is required. MSS
can be combined with pelvic nerve sparing surgery as an effective
method to improve intestinal symptoms (13).

As a special type of endometriosis, malignant transformation
of DIE is relatively rare. We analyzed the reported cases of DIE
malignant transformation in the recent 10 years, where
the average age of onset is 48.75, and the age of the patient
we reported is 49 years old, which is just about the
average. We found that the major pathological type was
endometrioid adenocarcinoma (87.5%). Only one of these
cases recurred 11 years after being treated by chemotherapy,
and pathological diagnosis of operation was clear cell carcinoma.
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FIGURE 2 | Pelvic MRI: Hybrid signal packet block at the right rear of the uterus.

Approximately 50% of the cases underwent adjuvant
chemotherapy after surgical treatment, and there was no
recurrence in the literature. The follow-up results of 75% of
cases showed disease-free survival. Since DIE is in the deep
infiltration position, the intestinal tract is often involved. When
formulating the gynecological operation plan, surgery should be
combined, and fistula should be performed if necessary, so as to
reduce or avoid the occurrence of postoperative complications
such as anastomotic fistula (Table 1).

At present, the pathogenesis of endometriosis-associated
cancers is not fully understood. Inflammatory reaction and
hormone imbalance may promote tumorigenesis. Reactive
oxygen species (ROS) plays an important role in endometriosis
by enriching free heme and catalytic iron, and may be one of the

core pathogenesis of endometriosis-associated cancers (21).
Specific miRNAs play an important role in tissue repair and
transforming growth factors, cell growth, cell proliferation,
apoptosis and angiogenesis and may be related to the
malignant progression of endometriosis (22). Genetic
background also plays an important role in the occurrence of
endometriosis related cancer. The pattern of Loss Of
Heterozygosity (LOH) in endometriosis associated carcinoma
is similar to that in endometriosis, but the incidence of LOH is
significantly higher than that in endometriosis (23).

Molecular mechanism of endometriosis-associated cancers
has been confirmed to be related to gene mutations such as
ARIDI1A, PI3K/AKT, B-catenin, PTEN and KRAS, etc. ARID1A
mutation will result in the loss of function of tumor inhibition
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FIGURE 3 | Ultrasound guided transvaginal pelvic mass biopsy.

mechanism, and endometriosis is the first and only benign
disease with missing ARIDIA expression. ARID1A mutation
is usually considered as an early event, but ARIDIA
inactivation by itself is not sufficient to lead to carcinogenic
transformation of endometrial or ovarian surface epithelium. It
is often a combination of mechanisms that trigger malignant
transformation (24-27). PI3K plays an important role in
cell growth, proliferation, movement, differentiation and
angiogenesis (28). The activity of PI3K is regulated by
oncogene PIK3CA and tumor suppressor gene PTEN. ARID1A
mutations often coexist with mutations that lead to the activation
of the PI3K/AKT signaling pathway, which is considered to be an
early event of CCC (29-31). PTEN mutation has also been
proved to be an important mechanism of endometriosis related
cancer progression (31). It is also considered to be an early event
in endometriosis related endometrioid adenocarcinoma and
clear cell carcinoma. f-catenin mutation and over expression
are very common in endometrioid adenocarcinoma. KRAS gene
mutation is closely related to endometrioid adenocarcinoma and
clear cell carcinoma, and is mainly involved in the advanced
events of endometriosis related clear cell carcinoma (32).

The pathogenesis of endometriosis-associated cancers has
also been linked to microsatellite instability, which may be
related to LS. LS also known as a hereditary nonpolyposis
colorectal cancer syndrome (HNPCC), is an autosomal
dominant disease. Among female patients with LS, endometrial
carcinoma and ovarian carcinoma are most closely associated,
and can be regarded as the “sentinel” tumor of LS. In terms of
histopathology, LS related endometrial carcinoma includes
endometrioid adenocarcinoma and non endometrioid tissue
types (clear cell carcinoma belongs to non endometrioid tissue
type). Endometrioid adenocarcinoma and clear-cell carcinoma
are also the main pathological types of endometriosis-associated
cancers. In terms of pathogenesis, the pathogenesis of LS is a
mismatch repair gene mutation, where the common mutant
genes are MLH1, MSH2, MSH6, and PMS2. When mismatch

repair genes are lost in function, duplicated coding gene
fragment or noncoding gene fragment may mutate, resulting in
microsatellite instability. This case was diagnosed as LS by gene
detection for MSH2 mutation and other mutations in the solid
cell germ line, combined with family history. At the same time,
the patient we reported had a history of endometriosis and the
pathology was endometrioid adenocarcinoma, which could
suggest common mechanism pathways between LS and
malignant transformation of endometriosis.

Kuo et al. found that among 48 cases of ovarian clear cell
carcinoma, there were three cases also diagnosed as LS,
suggesting that LS may be related to a certain frequency of
ovarian clear cell carcinoma, and the mismatch repair gene
mutation led to high-frequency microsatellite instability was
the most closely related (1, 6). There have been studies
examining the relationship between LS and endometrioid
adenocarcinoma and clear cell carcinoma, but no systematic
evaluation has been done, and the relationship between them
may play a guiding role in the follow-up targeted therapy. The
NCCN guidelines recommend that patients with EC should
perform MMR/MSI status screening to determine the presence
of LS. With the development of high-throughput sequencing
technology, we have deepened our understanding on the
pathogenesis of EC. Current research shows that adenomyosis
may be associated to endometrial cancer (EC). There are several
common molecular pathways of these two diseases (33, 34). In
the future, we need more research to explore whether these tests
can be applied to the malignant transformation of endometriosis
and adenomyosis, even ovarian cancer. These tests may provide
targeted treatment, immune checkpoint inhibitor treatment and
other options for these malignant tumors.

Due to the malignant potential of endometriosis, special
vigilance is needed in the process of diagnosis and treatment.
TVS can initially determine the location, boundary and blood
flow signal of tumor. A pelvic MRI can further show the origin of
tumor and its relationship with surrounding tissues, and show a
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FIGURE 4 | Histopathology of primary tumor.

greater application prospect in the diagnosis of malignant
transformation of endometriosis. It has certain clinical
significance for judging benign and malignant, but it still has
limitations. Ultrasound-guided tissue puncture can be used for
pathological diagnosis, and the subsequent treatment can be
decided according to the pathological type. CA125 can be used as
a clinical reference index, but it is also generally increased in
benign endometriosis (35, 36). When rectal invasion is suspected
in DIE, diagnostic rectoscopy or colonoscopy should be
performed, where an endoscopic biopsy may also be required
for pathological examination. In this case, combined with the

family historyof the patient, we should be on high alert for rectal
cancer before operation. We can distinguish primary intestinal
cancer and metastatic cancer according to IHC. IHC staining of
CK7 and CK20 can distinguish endometrioid cancer and
primary rectal cancer. Colorectal cancer is usually CK20
positive and CK7 negative, while gynecological tumors are
usually CK20 negative and CK7 positive (9).

We should strengthen the management of patients with
endometriosis with malignant potential. In the future, efforts
should be made to develop effective and non-invasive screening
tools to early identify women at risk of developing cancers.
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FIGURE 5 | IHC(X10): (A) CDX-2(-); (B) ER(+); (C) CK7(+); (D) P16(+); (E) P40(-); (F) PR(+); (G) P63(-); (H) Vimentin(-).
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TABLE 1 | Summary of cases of DIE malignant transformation.

Reference Age Clinical presentation Invasion site Surgery Pathological Adjuvant Outcome
type therapy
Yang et al. (9) 57  vaginal bleeding, left lower Douglas cul-de- RAU + BAR + LE + OE + AE + EC CT DFS: 12 mo
abdominal pain sac PRR + OS

Marchand et al. 63 pelvic discomfort, abdominal rectovaginal TR + UTER + BAR + LE + OE EC DFS:18 mo

(14) distension septum

Kim et al. (15) 40 No rectovaginal TR + RAU + PRR EC HRT DFS: 8 mo
septum

Ota et al. (16) 48  pelvic pain Uterosacral UTER + OE + LE+ EC CT DFS: 2 yr
ligament

Mabrouk et al. 36 abdominal discomfort rectovaginal RAU + LE + OE + AE + PRR + EC CT DFS: 2 mo

(17) septum 0s

Verma et al. 49  sudden onset abdominal pain Caecum radical right hemicolectomy EC No Loss of follow-up

(18)

Kondo et al. 52 genital bleeding vaginal No CCC CT R: 11 yr (Surgery:

(19 CCQ)

Tarumi et al. 45 frequent urination and miction bladder UTER partial bladder resection EC CT DFS: 10 mo

(20) pain

RAU, Radical uterectomy; BAR, Bilateral adnexal resection; UAR, Unilateral adnexal resection; LE, Lymphadenectomy; UTER, Uterectomy; PRR, partial rectal resection; OS, ostomy; OE,
Omentectomy; TR, Tumor resection; AE, Appendectomy; RT, Radiotherapy; CT, Chemotherapy,; HRT, Hormone therapy; CRT, Chemo-and radio-therapy; DFS, Disease free survival;
DOD, Dead of disease; LWD, Living with disease; R, Recurrence; EC, Endometrioid adenocarcinoma; CCC, clear-cell carcinoma.

Malignant transformation of endometriosis should be fully
evaluated before comprehensive surgical treatment. Currently,
paclitaxel-carboplatin is the main chemotherapy. Targeted
therapy and immunotherapy are available in advanced
treatment through IHC and genetic testing.

In conclusion, malignant transformation of DIE invading
surrounding tissues with LS is extremely rare, and we suggest that
attention should be paid to the common molecular mechanism
between malignant transformation of endometriosis and LS, so in
the future the research between them may be carried out. In clinical
treatment, we should strengthen the comprehensive management
of malignant transformation of endometriosis, through evaluation
of imaging and tumor marker, where surgery combined with
chemotherapy seems to be the standard treatment. If necessary,
immunohistochemistry and gene detection should be improved to
provide follow-up targeted therapy and immunotherapy.

REFERENCES

1. Matias-Guiu X, Stewart CJR. Endometriosis-Associated Ovarian Neoplasia.
Pathology (2018) 50(2):190-204. doi: 10.1016/j.pathol.2017.10.006

2. Wei JJ, William J, Bulun S. Endometriosis and Ovarian Cancer: A Review of
Clinical, Pathologic, and Molecular Aspects. Int ] Gynecol Pathol (2011) 30
(6):553-68. doi: 10.1097/PGP.0b013e31821f4b85

3. Pearce CL, Templeman C, Rossing MA, Lee A, Near AM, Webb PM, et al.
Ovarian Cancer Association Consortium. Association Between
Endometriosis and Risk of Histological Subtypes of Ovarian Cancer: A
Pooled Analysis of Case-Control Studies. Lancet Oncol (2012) 13(4):385-
94. doi: 10.1016/S1470-2045(11)70404-1

4. Dawson A, Fernandez ML, Anglesio M, Yong PJ, Carey MS. Endometriosis
and Endometriosis-Associated Cancers: New Insights Into the Molecular
Mechanisms of Ovarian Cancer Development. E Cancer Med Sci (2018)
12:803. doi: 10.3332/ecancer.2018.803

5. Samartzis EP, Labidi-Galy SI, Moschetta M, Uccello M, Kalaitzopoulos DR,
Perez-Fidalgo JA, et al. Endometriosis-Associated Ovarian Carcinomas:
Insights Into Pathogenesis, Diagnostics, and Therapeutic Targets-A

AUTHOR CONTRIBUTIONS

BXL and YangW are the common first authors, the major
contributors in writing the manuscript. KRL edited the
manuscript, and approved the final version. YueW and SML
were responsible for reviewing the literature and collecting the
information of the patients. All authors listed have made a
substantial, direct, and intellectual contribution to the work
and approved it for publication.

FUNDING

This research received the support from a “Scientific research
funding project of the Liaoning Provincial Department of
Science and Technology (No.2020JH2/10300050)”.

Narrative Review. Ann Transl Med (2020) 8(24):1712. doi: 10.21037/atm-
20-3022a
6. Kuo KT, Mao TL, Jones S, Veras E, Ayhan A, Wang TL, et al. Frequent
Activating Mutations of PIK3CA in Ovarian Clear Cell Carcinoma. Am |
Pathol (2009) 174(5):1597-601. doi: 10.2353/ajpath.2009.081000
. Latham A, Srinivasan P, Kemel Y, Shia J, Bandlamudi C, Mandelker D, et al.
Microsatellite Instability Is Associated With the Presence of Lynch Syndrome
Pan-Cancer. ] Clin Oncol (2019) 37(4):286-95. doi: 10.1200/JC0O.18.00283
. Nezhat FR, Pejovic T, Reis FM, Guo SW. The Link Between Endometriosis
and Ovarian Cancer: Clinical Implications. Int ] Gynecol Cancer (2014) 24
(4):623-8. doi: 10.1097/IGC.0000000000000100
9. Yang H, GuJJ, Qi Y, Zhao W, Wang XL. Endometrioid Adenocarcinoma of
the Rectovaginal Septum With Invasion of the Rectum: A Case Report and
Review of Literature. World J Surg Oncol (2019) 17(1):206. doi: 10.1186/
512957-019-1743-0
10. Park HM, Lee SS, Eom DW, Kang GH, Yi SW, Sohn WS. Endometrioid
Adenocarcinoma Arising From Endometriosis of the Uterine Cervix: A Case
Report. J Korean Med Sci (2009) 24(4):767-71. doi: 10.3346/jkms.
2009.24.4.767

~

el

Frontiers in Oncology | www.frontiersin.org

March 2022 | Volume 12 | Article 832228


https://doi.org/10.1016/j.pathol.2017.10.006
https://doi.org/10.1097/PGP.0b013e31821f4b85
https://doi.org/10.1016/S1470-2045(11)70404-1
https://doi.org/10.3332/ecancer.2018.803
https://doi.org/10.21037/atm-20-3022a
https://doi.org/10.21037/atm-20-3022a
https://doi.org/10.2353/ajpath.2009.081000
https://doi.org/10.1200/JCO.18.00283
https://doi.org/10.1097/IGC.0000000000000100
https://doi.org/10.1186/s12957-019-1743-0
https://doi.org/10.1186/s12957-019-1743-0
https://doi.org/10.3346/jkms.2009.24.4.767
https://doi.org/10.3346/jkms.2009.24.4.767
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Lietal

DIE Malignant With Lynch Syndrome

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Anglesio MS, Papadopoulos N, Ayhan A, Nazeran TM, Noé M, Horlings HM,
et al. Cancer-Associated Mutations in Endometriosis Without Cancer. N Engl
J Med (2017) 376(19):1835-48. doi: 10.1056/NE]Moal614814

Lagana AS, Vitale SG, Granese R, Palmara V, Ban Frangez H, Vrtacnik-Bokal
E, et al. Clinical Dynamics of Dienogest for the Treatment of Endometriosis:
From Bench to Bedside. Expert Opin Drug Metab Toxicol (2017) 13(6):593-6.
doi: 10.1080/17425255.2017.1297421

Raffaelli R, Garzon S, Baggio S, Genna M, Pomini P, Lagana AS, et al.
Mesenteric Vascular and Nerve Sparing Surgery in Laparoscopic Segmental
Intestinal Resection for Deep Infiltrating Endometriosis. Eur ] Obstet Gynecol
Reprod Biol (2018) 231:214-9. doi: 10.1016/j.¢jogrb.2018.10.057

Marchand E, Hequet D, Thoury A, Barranger E. Malignant Transformation of
Superficial Peritoneal Endometriosis Lesion. BMJ Case Rep (2013)
2013:007730. doi: 10.1136/bcr-2012-007730

Kim JH, Song SH, Kim G, Kim KA, Kim WR. The Multistep Process of
Vaginal Cancer Arising From Deep Infiltrating Endometriosis: A Case Report.
BMC Womens Health (2021) 21(1):271. doi: 10.1186/s12905-021-01410-5
Ota Y, Ota K, Takahashi T, Suzki S, Sano R, Ota I, et al. Primary Endometrioid
Carcinoma of the Uterosacral Ligament Arising From Deep Infiltrating
Endometriosis 6 Years After Bilateral Salpingo-Oophorectomy Due to Atypical
Proliferative Endometrioid Tumor of the Ovary: A Rare Case Report. World J Surg
Oncol (2020) 18(1):329. doi: 10.1186/s12957-020-02105-1

Mabrouk M, Vicenzi C, Ferrini G, Geraci E, Forno SD, Caprara G, et al. Mixed
Adenocarcinoma of the Rectovaginal Septum Associated With Endometriosis
and Endometrial Carcinoma: A Case Report. Case Rep Oncol (2011) 4(1):149—
54. doi: 10.1159/000326067

Verma R, Osborn S, Horgan K. Endometrioid Adenocarcinoma of Caecum Causing
Intussusception. Case Rep Surg (2013) 2013:714126. doi: 10.1155/2013/714126
Kondo E, Maki S, Nii M, Yoshida K, Tabata T, Ikeda T. Long-Term Survival of
a Patient With Malignant Transformation of Extragonadal Endometriosis
Treated Solely With Chemotherapy: A Case Report. ] Obstet Gynaecol Res
(2018) 44(12):2186-9. doi: 10.1111/jog.13773

Tarumi Y, Mori T, Kusuki I, Ito F, Kitawaki J. Endometrioid Adenocarcinoma
Arising From Deep Infiltrating Endometriosis Involving the Bladder: A Case
Report and Review of the Literature. Gynecol Oncol Rep (2015) 13:68-70.
doi: 10.1016/j.gore.2015.07.003

Toyokuni S. Role of Iron in Carcinogenesis: Cancer as a Ferrotoxic Disease.
Cancer Sci (2009) 100(1):9-16. doi: 10.1111/j.1349-7006

Teague EM, Print CG, Hull ML. The Role of microRNAs in Endometriosis
and Associated Reproductive Conditions. Hum Reprod Update (2010) 16
(2):142-65. doi: 10.1093/humupd/dmp034

Thomas EJ, Campbell IG. Molecular Genetic Defects in Endometriosis.
Gynecol Obstet Invest (2000) 50 Suppl 1:44-50. doi: 10.1159/000052878
Fuseya C, Horiuchi A, Hayashi A, Suzuki A, Miyamoto T, Hayashi T, et al.
Involvement of Pelvic Inflammation-Related Mismatch Repair Abnormalities
and Microsatellite Instability in the Malignant Transformation of Ovarian
Endometriosis. Hum Pathol (2012) 43(11):1964-72. doi: 10.1016/j.humpath.
2012.02.005

Wiegand KC, Shah SP, Al-Agha OM, Zhao Y, Tse K, Zeng T, et al. ARIDIA
Mutations in Endometriosis-Associated Ovarian Carcinomas. N Engl | Med
(2010) 363(16):1532-43. doi: 10.1056/NEJMoal008433

Stamp JP, Gilks CB, Wesseling M, Eshragh S, Ceballos K, Anglesio MS, et al.
BAF250a Expression in Atypical Endometriosis and Endometriosis-
Associated Ovarian Cancer. Int ] Gynecol Cancer (2016) 26(5):825-32.
doi: 10.1097/1GC.0000000000000698

27.

28.

29.

31.

32.

33.

34.

35.

36.

Guan B, Rahmanto YS, Wu RC, Wang Y, Wang Z, Wang TL, et al. Roles of
Deletion of Aridla, a Tumor Suppressor, in Mouse Ovarian Tumorigenesis.
] Natl Cancer Inst (2014) 106(7):djul46. doi: 10.1093/jnci/djul 46
Husseinzadeh N, Husseinzadeh HD. mTOR Inhibitors and Their Clinical
Application in Cervical, Endometrial and Ovarian Cancers: A Critical Review.
Gynecol Oncol (2014) 133(2):375-81. doi: 10.1016/j.ygyno.2014.02.017

Wu RC, Ayhan A, Maeda D, Kim KR, Clarke BA, Shaw P, et al. Frequent
Somatic Mutations of the Telomerase Reverse Transcriptase Promoter in
Ovarian Clear Cell Carcinoma But Not in Other Major Types of
Gynaecological Malignancy. ] Pathol (2014) 232(4):473-81. doi: 10.1002/
path.4315

. Matsumoto T, Yamazaki M, Takahashi H, Kajita S, Suzuki E, Tsuruta T, et al.

Distinct B-Catenin and PIK3CA Mutation Profiles in Endometriosis-
Associated Ovarian Endometrioid and Clear Cell Carcinomas. Am ] Clin
Pathol (2015) 144(3):452-63. doi: 10.1309/AJCPZ5T2POOFMQVN

Li YL, Tian Z, Wu DY, Fu BY, Xin Y. Loss of Heterozygosity on 10q23.3 and
Mutation of Tumor Suppressor Gene PTEN in Gastric Cancer and Precancerous
Lesions. World ] Gastroenterol (2005) 11(2):285-8. doi: 10.3748/wjg.v11.i2.285
Teasley HE, Beesley A, Kim TH, Risinger ], Young SL, Jeong JW, et al.
Differential Expression of KRAS and SIRT1 in Ovarian Cancers With and
Without Endometriosis. Reprod Sci (2020) 27(1):145-51. doi: 10.1007/s43032-
019-00017-4

Scioscia M, Noventa M, Lagana AS. Abnormal Uterine Bleeding and the Risk
of Endometrial Cancer: Can Subendometrial Vascular Ultrasound be of Help
to Discriminate Cancer From Adenomyosis? Am ] Obstet Gynecol (2020) 223
(4):605-6. doi: 10.1016/j.ajog.2020.05.049

Lagana AS, Scioscia M. Endometrial Cancer in Women With Adenomyosis:
An Underestimated Risk? Int J Fertil Steril (2020) 14(3):260-1. doi: 10.22074/
ijfs.2020.44413

Komiyama S, Aoki D, Tominaga E, Susumu N, Udagawa Y, Nozawa S.
Prognosis of Japanese Patients With Ovarian Clear Cell Carcinoma
Associated With Pelvic Endometriosis: Clinicopathologic Evaluation.
Gynecol Oncol (1999) 72(3):342-6. doi: 10.1006/gyno.1998.5284

Davis M, Rauh-Hain JA, Andrade C, Boruta DM, Schorge JO, Horowitz NS,
et al. Comparison of Clinical Outcomes of Patients With Clear Cell and
Endometrioid Ovarian Cancer Associated With Endometriosis to Papillary
Serous Carcinoma of the Ovary. Gynecol Oncol (2014) 132(3):760-6.
doi: 10.1016/j.ygyno.2014.01.012

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Li, Wang, Wang, Li and Liu. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org

March 2022 | Volume 12 | Article 832228


https://doi.org/10.1056/NEJMoa1614814
https://doi.org/10.1080/17425255.2017.1297421
https://doi.org/10.1016/j.ejogrb.2018.10.057
https://doi.org/10.1136/bcr-2012-007730
https://doi.org/10.1186/s12905-021-01410-5
https://doi.org/10.1186/s12957-020-02105-1
https://doi.org/10.1159/000326067
https://doi.org/10.1155/2013/714126
https://doi.org/10.1111/jog.13773
https://doi.org/10.1016/j.gore.2015.07.003
https://doi.org/10.1111/j.1349-7006
https://doi.org/10.1093/humupd/dmp034
https://doi.org/10.1159/000052878
https://doi.org/10.1016/j.humpath.2012.02.005
https://doi.org/10.1016/j.humpath.2012.02.005
https://doi.org/10.1056/NEJMoa1008433
https://doi.org/10.1097/IGC.0000000000000698
https://doi.org/10.1093/jnci/dju146
https://doi.org/10.1016/j.ygyno.2014.02.017
https://doi.org/10.1002/path.4315
https://doi.org/10.1002/path.4315
https://doi.org/10.1309/AJCPZ5T2POOFMQVN
https://doi.org/10.3748/wjg.v11.i2.285
https://doi.org/10.1007/s43032-019-00017-4
https://doi.org/10.1007/s43032-019-00017-4
https://doi.org/10.1016/j.ajog.2020.05.049
https://doi.org/10.22074/ijfs.2020.44413
https://doi.org/10.22074/ijfs.2020.44413
https://doi.org/10.1006/gyno.1998.5284
https://doi.org/10.1016/j.ygyno.2014.01.012
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Deep Infiltrating Endometriosis Malignant Invasion of Cervical Wall and Rectal Wall With Lynch Syndrome： A Rare Case Report and Review of Literature
	Introduction
	Case Report
	Discussion and Conclusion
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


