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Abstract

Background: An acute abdomen is an emergency that requires accurate diagnosis and prompt treatment. In preg-
nancy, the process is even more challenging and sometimes the radiological findings are unclear. Moreover, endome-
triosis- related complications are rare, especially in previously unknown endometriosis.

Case presentation: \We report on a case of acute endometriosis-related sigmoid perforation during pregnancy
(34 weeks of gestation) due to a previously unknown deep intestinal infiltrating endometriosis with focal ulceration of
the affected colonic mucosa.

Conclusions: Despite the low relative risk, clinicians should be aware of possible endometriosis-associated complica-
tions in pregnancy with potentially life-threatening events, even in previously unknown endometriosis. Further stud-
ies should evaluate intestinal complications during pregnancy in relation to previous treatment of intestinal endome-

triosis (conservative vs. surgical).
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Background

An acute abdomen is an emergency that requires accu-
rate diagnosis and prompt treatment. Delayed diagnosis
and treatment can have serious maternal and fetal con-
sequences. Diagnostic tools comprise: ultrasound, CT
(computertomography) and MRI (Magnetic Resonance
Imaging). The prevalence of endometriosis in women
of childbearing age is about 10-12% [1, 2]; intestinal
endometriosis is estimated at 5-12% in women affected
by endometriosis [1, 2]. It is increasingly reported that
pregnant women with endometriosis are at greater risk
of adverse obstetric complications [3]. Possible compli-
cations are: preeclampsia, preterm birth, (fetus) small
for gestational age, antepartum hemorrhage, sponta-
neous hemoperitoneum, cesarean delivery, stillbirth,
postpartum hemorrhage and also spontaneous bowel

*Correspondence: bachmannc@gmx.de

! Department of Gynaecology and Obstetrics, University Hospital Tuebingen,
Calwerstrasse 7, 72076 Tuebingen, Germany
Full list of author information is available at the end of the article

B BMC

perforation [3]. To the best of our knowledge the extent
of intestinal involvement and the type of prior therapy
have not been described so far.

Aim

We report on a patient with endometriosis-related sig-
moid perforation based on a previously unknown deep
infiltrating endometriosis (DIE), which also affects the
intestinal mucosa and manifests as an acute abdomen in
the 34th week of pregnancy, and we have carried out a
literature review of the existing literature on this aspect
performed.

Case presentation

A 28-year-old primigravida (spontaneous conception)
at 34 weeks’ gestation with no relevant comorbidities
and an uneventful pregnancy presented to the obstet-
rics department with a 2-day history of periumbilical
pain. The patient had a subfebrile temperature (37,8 °C)
and signs of peritonitis (defensive tension). There
were no nausea or vomiting. The obstetric ultrasound
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revealed unremarkable. The infection parameters were
increased (leucocytosis:16,000/uL; CRP-levels:11 mg/
dL; range:0-0.5 mg/dL). The performed ultrasound and
MRI presented no abnormalities and showed no evidence
of appendicitis. The started antibiotic therapy led to an
improvement in the symptoms, with only discrete pain
being detectable and no fever at all. In the following days
there was no more fever, the pain was marginal. The re-
examination by ultrasound and MRI the following day
did not reveal any clear evidence of appendicitis, but sig-
moid diverticulitis was suspected due to an enlarged sig-
moid wall. The antibiotic treatment was kept. 36 h after
starting antibiotic treatment, laboratory results improved
and expectant management was maintained. 72 h (3 days
later) after presentation, the patient had diarrhea and
a flare-up of pain with severe symptoms with acute
abdomen, while the laboratory and clinical parameters
remained stable (leukocytes 10 160/ug, CRP 6.86 mg/dL
and temperature 37.7 °C).

The fetal cardiotocography showed also a tachycar-
dia. MRI revealed a sigmoid suspicious for diverticulitis
with diffuse wall thickening and extensive inflammatory
changes including a small abscess formation (Fig. 1A
and B). Therefore, an exploratory laparotomy with
C-section was performed. A eutrophic male preterm
infant was born at 34 weeks gestation with a good
outcome (pHart:7.32; APGAR:9/10/10). The appen-
dix was inconspicuous intraoperatively. A 10 x 10 cm
sized conglomerate tumour of the sigmoid colon and
left adnexa with abscessing process was detected. A
sigmoid perforation with the presence of a tumorous
intestinal segment over 5-6 ¢cm was noted. A partial
sigmoid resection with side-to-side anastomosis was
performed (Fig. 2A-D). There were no other typical or
atypical endometriotic lesions in the abdominal cavity.
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Fig. 2 Intraoperative situs with specimen of resected sigmoid colon
affected with endometriosis and perforation (A) (1: show distance
of specimen); uterus (B; 1); aboral (C; 1) and oral margin (D;4) of
sigmoid colon specimen without suspicious tissue

Two red cell concentrates were required to compen-
sate the blood loss of the C-section and diffuse bleed-
ing from the conglomerate tumour. The total blood loss
was about 1000 ml. The histological report revealed
a large deep endometriotic lesion (4—5 c¢cm) with pro-
nounced abscessing inflammation. The adjacent colonic
mucosa was also focally ulcerated (Fig. 3A-D). The
patient recovered quickly and had no previous surger-
ies, denied any symptoms of endometriosis, and had no
prior evidence of bowel irregularities.

Fig. 1 Non contrast-enhanced MRI examination at 1.5 T of the pregnant patient in supine position. A transversal T2w HASTE sequence; B coronal
T2w HASTE sequence. Segmental sigmoid involvement of diverticulitis presenting with diffuse wall thickening (A white arrow) and extensive
inflammatory changes including a small abscess formation (B white arrowhead) and perisigmoid inflammation
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Fig. 3 pathology findings: Immunohistochemical analysis was performed on formalin-fixed, paraffin-embedded tissue sections on an automated
immunostainer (Ventana Medical Systems, Tucson, AZ, USA). Representative Slides were stained with the following antibodies: BerEP4 (DAKO,
Hamburg, Germany), CD10 (Novocastra, Berlin, Germany). Appropriate positive and negative controls were used to confirm the adequacy of the
staining. Images were acquired with an Axioskop 2 plus Zeiss microscope equipped with a Jenoptik (Laser Optik System, Jena, Germany) ProgRes
C10 plus camera and software. Objectives Plan-Neofluar used were: 1.25/0.035, x 2.5/0.075, x 10/0.30, x 20/0.50 and x 40/0.75. A Endometriosis
with decidualized endometrioid stroma infiltrating large bowel wall, mucosa and submucosa (25 x). B Dezidualized endometrioid stroma in mucosa
and submucosa (200x). C Immunohistochemistry for CD10 demonstrating endometrioid stroma (200x). D Immunohistochmistry for epithelial
marker Ber-EP4 demonstrating sparse endometrioid glands in the endometriosis (200x)
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A progestin-based drug therapy is recommended
after surgery with complete resection of DIE to avoid
recurrence.

Discussion

The most common localization of extragenital endo-
metriosis is the gastrointestinal tract [3]. Most affected
region is rectum/sigmoid in about 90% [1, 2]. Some
patients with intestinal endometriosis are asympto-
matic[1]. Intestinal endometriosis is associated with
severe, progressive symptoms such as rectal bleeding and
rarely, bowel occlusion[2]. Symptoms usually improve
during pregnancy, however, some lesions or scars may
cause complications [4]. The patient presented had none
of these symptoms.

Therapy of endometriosis

In principle, the surgical approach of DIE depends on the
extent of symptoms. The standard of care in symptomatic
patients with bowel endometriosis is excision of the
lesion or resection of the affected part of bowel; conserv-
ative treatment is preferred in asymptomatic patients [5].

DIE requires individual therapy and treatment should be
tailored to the patient’s symptoms and desires to remove
as many lesions as possible while preserving organ func-
tion [1]. The surgery should be performed in experienced
centers with access to multidisciplinary care [1, 5, 6]. The
incidence of bowel perforation is unknown and seems
to be rare; especially this aspect had to be considered in
patients with or without surgical intervention of intesti-
nal endometriosis.

Endometriosis-related complications during pregnancy

Endometriosis-related complications during pregnancy
have already been described in a few case reports, and
possible mechanisms include friability of inflamed tissues
and alteration of vessel walls by decidualized lesions [7].
Sometimes superficial endometriotic lesions decidualize
during pregnancy and prevent progression [8]. Rarely,
nodules of DIE may undergo the process of decidualiza-
tion during pregnancy [4]. Complications of endome-
triosis during pregnancy can be mainly attributed to
adhesion formation due to the disease itself or previous
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surgery and chronic inflammation associated with endo-
metriosis, leading to friable tissues [7].

An increased risk of preterm birth, antepartum hem-
orrhage, delivery from CS, and the rare complications
of spontaneous bleeding during pregnancy and sponta-
neous bowel perforation in patients with endometrio-
sis should be considered [3]. Previous reports mention
complications throughout pregnancy [5, 7, 9]. It might
be more difficult because of endometriosis related com-
plications (bowel complications) or adverse outcomes
such as preterm birth and obstetrical hemorrhages [3, 5,
7]. Complications such as spontaneous bowel perfora-
tion, rupture of ovarian cysts, uterine rupture and intra-
abdominal bleeding from decidualised endometriotic
lesions or previous surgeries have been described previ-
ously (Table 1) [9-11]. There is no clear evidence of an
increased risk of preeclampsia, having a child born small
for gestational age, stillbirth, or postpartum hemorrhage
in patients with endometriosis [3, 12]. In this context
different risks for complications during pregnancy were
demonstrated when comparing spontaneous concep-
tion versus assisted reproduction without significant dif-
ferences in subgroups [9, 13, 14]. Causative factors for
complications can be chronic inflammation, adhesions
and progesterone resistance [7]. Apart from a premature
birth, none of the pregnancy-related complications men-
tioned above were found in our patient. It is extremely
unexpected that the first diagnosis of endometriosis dur-
ing pregnancy occurs as an acute abdomen in a patient
with no history of typical endometriosis symptoms or
signs. In particular, the patient presented had deep infil-
trating intestinal endometriosis, which also affected the
intestinal mucosa. Earlier reports of endometriosis-
related bowel perforations describe histological evi-
dence of endometriosis without specifying the extent of
intestinal involvement and also without specifying the
type of previous endometriosis surgery. Moreover, an
endometriosis complication during pregnancy is atypi-
cal, as endometriosis improvement is expected [8]. In

Table 1 Summary of cases from the literature review
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this context, intestinal perforation during pregnancy is
reported very rarely [8, 9]. Intestinal perforations most
commonly occur in late pregnancy (26-37 weeks of
gestation) or in the postpartum period [8]. The affected
region of perforation is most frequently the rectosigmoid,
followed by appendix/cecum and small intestine [8]. All
reported patients developed an acute abdomen followed
by laparotomy [8].

Diagnostic approach of endometriosis during pregnancy

Bowel endometriosis involving the intestinal mucosa,
as observed in our patient, is very rare [15]. Its diag-
nosis is challenging even in asymptomatic patients. In
our patient, a perforation was unlikely in the MRI per-
formed, but could not be ruled out due to limited imag-
ing possibilities (Fig. 1A and B). The absence of enlarged
lymph nodes or distant metastases favored diverticulitis
over sigmoid cancer (Fig. 1A and B). Endometrial tissue
implanted in the gastrointestinal tract can cause gas-
trointestinal symptoms such as abdominal pain, rectal
bleeding, and dyschezia [15]. The patient presented had
none of these symptoms. We couldn’t identify a specific
factor that predicts endometriosis-related complica-
tions such as bowel perforation. Several techniques have
been proposed including TVS/ transrectal ultrasonog-
raphy and MRI [1]. These different imaging modalities
provide more information about presence, location and
extent of endometriosis[1]. The diagnostic performance
of TVS and MRI is similar for the detecting DIE affecting
the rectosigmoid, uterosacral ligaments and rectovaginal
septum [16]. Imaging in pregnant women to carry out
an accurate diagnosis is also a challenge, especially in
rare pathologies without a pathognomonic sign. There-
fore, the foci of endometriosis increase and change their
structure due to cellular hypertrophy and stromal edema
associated with higher vascularization caused by the hor-
monal changes in pregnancy [4, 17]. Consequently, these
totally benign lesions may resemble malignant tumors in
ultrasound examination [4]. TVS is the best diagnostic

Author, year age Bowel perforation  Therapy/surgery Imaging gestational week History of symptoms
based on (ultrasound/MRI) in endometriosis
endometriosis pregnancy

Petresin J,WolfJ, 33y Previously known Laparoscopy Adnexal mass 15+ + Abdominal pain

Emir S, Muller A, endometriosis with adnexectomy 80 mm

Boosz AS, 2016 surgery ipsilateral

[10]

Petresin J,WolfJ, 25y Previously known 28+ + Muscular

Emir S, Muller A, endometriosis defense,

Boosz AS, 2016 (laparoscopy with-
[10] out resection)

abdominal pain
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tool for DIE, especially for rectosigmoid endometriosis
[18]. The patient presented had sigmoid endometrio-
sis, which complicated the diagnosis of the disease. It is
remarkably difficult to diagnose intestinal endometriosis
by conventional imaging methods and remains a chal-
lenge [15]; a pregnancy impairs diagnosis as well [15].
Imaging findings can mimic other diseases, including all
forms of colitis, acute and chronic inflammatory bowel
disease, and many others [15].

Care in experienced centers

Despite the low relative risk, physicians should pay atten-
tion to possible endometriosis-associated complications
or complications of previous endometriosis treatment,
especially during pregnancy and childbirth [10]. It is
important to investigate in a more differentiated man-
ner whether patients have an increased risk of intestinal
perforation during pregnancy depending on previous
conservative or surgical intervention and their type (dis-
coid excision/ resection). Special clinical attention should
be offered to pregnant patients with endometriosis [3].
The rapid decision to operate based on the clinical and
radiological findings in the presented case with an atypi-
cal surprising diagnosis led to an optimal outcome for
mother and child.

In conclusion, the presented case demonstrates that cli-
nicians should be aware of the existence of severe bowel
complications during the third trimester of pregnancy in
women with DIE [8]. The prevalence of this complica-
tion is unknown [8]. If imaging findings are unclear and
despite the low relative risk clinicians should be aware
of possible endometriosis-associated complications dur-
ing pregnancy with probable life-threatening events.
Further studies are needed to evaluate bowel complica-
tions during pregnancy in relation to prior treatment for
bowel endometriosis (conservative vs. surgical (excision
vs resection)).

Abbreviations

APGAR: Appearance Pulse Grimace Activity Respiration; CT: Computerto-
mography; CRP: C-reactive protein; DIE: Deep infiltrating endometriosis; MRI:
Magnetic resonance imaging; pHart: PH arterial; TVS: Transvaginal sonography.

Acknowledgements
Not applicable.

Authors’ contributions

SM: analyzed and interpreted the patient data and was a major contributor
in writing the manuscript; AS: performed the histological examination of the
kidney and discussed the topic in this special case; MK: performed the radio-
logical examinations and discussed the topic in this special case; BK: analyzed
and interpreted the patient data; HH: analyzed and interpreted the patient
data and was a major contributor in writing the manuscript; CR: analyzed and
interpreted the patient data; CB: analyzed and interpreted the patient data
and was a major contributor in writing the manuscript. All authors read and
approved the final manuscript.

Page 5 of 6

Funding

Open Access funding enabled and organized by Projekt DEAL. We acknowl-
edge support by Open Access Publishing Fund of University of Tibingen.
The funding body played no role in the design of the study and collection,
analysis, and interpretation of data and in writing the manuscript.

Availability of data and materials

All data generated or analysed during this study are included in this published
article. If further information is needed, please feel free to contact the cor-
responding author.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
The patient gave her written informed consent for publication.

Competing interests
"The authors declare that they have no competing interests".

Author details

'Department of Gynaecology and Obstetrics, University Hospital Tuebingen,
Calwerstrasse 7, 72076 Tuebingen, Germany. %Institute of Pathology and Neu-
ropathology and Comprehensive Cancer Center Tuibingen, University Hospital
Tiibingen, Eberhard-Karls-University, 72076 Tibingen, Germany. *Diagnostic
and Interventional Radiology, University of Tibingen, Tibingen, Germany.

Received: 19 April 2022 Accepted: 5 August 2022
Published online: 17 August 2022

References

1. Habib N, Centini G, Lazzeri L, Amoruso N, El Khoury L, Zupi E, et al. Bowel
endometriosis: current perspectives on diagnosis and treatment. Int J
Womens Health. 2020;12:35-47. https://doi.org/10.2147/1JWH.5190326.

2. Mabrouk M, Spagnolo E, Raimondo D, D'Errico A, Caprara G, Malvi D, et al.
Segmental bowel resection for colorectal endometriosis: is there a corre-
lation between histological pattern and clinical outcomes? Hum Reprod.
2012;27(5):1314-9. https://doi.org/10.1093/humrep/des048 Epub 2012
Mar 12.

3. Glavind MT, Mgllgaard MV, Iversen ML, Arendt LH, Forman A. Obstetrical
outcome in women with endometriosis including spontaneous hemop-
eritoneum and bowel perforation: a systematic review. Best Pract Res Clin
Obstet Gynaecol. 2018;51:41-52. https://doi.org/10.1016/j.bpobgyn.2018.
01.018 Epub 2018 Feb 21.

4. Frihauf F, Fanta M, Burgetova A, Fischerova D. Endometriosis in
pregnancy - diagnostics and management. Ceska Gynekol Winter.
2019;84(1):61-7.

5. Burghaus S, Schafer SD, Beckmann MW, Brandes |, Briinahl Ch, Chvatal R,
Diagnosis and Treatment of Endometriosis, et al. Guideline of the DGGG,
SGGG and OEGGG (S2k Level, AWMF Registry Number 015/045, August
2020). Geburtsh Frauenheilk. 2021;81:422-46.

6. Bachmann R, Bachmann C, Lange J, Kramer B, Brucker SY, Wallwiener D,
et al. Surgical outcome of deep infiltrating colorectal endometriosis in
a multidisciplinary setting. Arch Gynecol Obstet. 2014,290(5):919-24.
https://doi.org/10.1007/500404-014-3257-x Epub 2014 May 4.

7. Sorrentino F, DE Padova M, Falagario M, D'Alterio MN, DI Spiezio Sardo
A, Pacheco LA, et al. Endometriosis and adverse pregnancy outcome.
Minerva Obstet Gynecol. 2021. https://doi.org/10.23736/52724-606X.20.
04718-8

8. Setubal A, Sidiropoulou Z, Torgal M, Casal E, Lourenc C, Koninckx P. Bowel
complications of deep endometriosis during pregnancy or in vitro fertili-
zation. Fertil Steril. 2014;101(2):442-6.

9. Lalani’S, Choudhry AJ, Firth B, Bacal V, Walker M, Wen SW, Singh S, Amath
A, Hodge M, Chen I. Endometriosis and adverse maternal, fetal and
neonatal outcomes, a systematic review and meta-analysis. Hum Reprod.
2018;33(10):1854-65. https://doi.org/10.1093/humrep/dey269.


https://doi.org/10.2147/IJWH.S190326
https://doi.org/10.1093/humrep/des048
https://doi.org/10.1016/j.bpobgyn.2018.01.018
https://doi.org/10.1016/j.bpobgyn.2018.01.018
https://doi.org/10.1007/s00404-014-3257-x
https://doi.org/10.23736/S2724-606X.20.04718-8
https://doi.org/10.23736/S2724-606X.20.04718-8
https://doi.org/10.1093/humrep/dey269

Mittelstadt et al. BMC Pregnancy and Childbirth

(2022) 22:647

Petresin J, Wolf J, Emir S, Miller A, Boosz AS. Endometriosis-associated
maternal pregnancy complications — case report and literature review.
Geburtshilfe Frauenheilkd. 2016;76(08):902-5. https://doi.org/10.
1055/5-0042-101026.

. Breintoft K, Pinnerup R, Henriksen TB, Rytter D, Uldbjerg N, Forman A,

Arendt LH. Endometriosis and risk of adverse pregnancy outcome: a
systematic review and meta-analysis. J Clin Med. 2021;10(4):667. https://
doi.org/10.3390/jcm10040667.

Berlanda N, Alio W, Angioni S, Bergamini V, Bonin C, Boracchi P, et al,;
Endometriosis Treatment Italian Club (ETIC). Impact of endometriosis on
obstetric outcome after natural conception: a multicenter [talian study.
Arch Gynecol Obstet. 2021. https://doi.org/10.1007/500404-021-06243-z.
Tuominen A, Saavalainen L, Tiitinen A, Heikinheimo O, Harkki P. Preg-
nancy and delivery outcomes in women with rectovaginal endo-
metriosis treated either conservatively or operatively. Fertil Steril®,
2021;115(2):0015-282.

Bendifallah S, Roman H, Mathieu d’Argent E, Touleimat S, Cohen J, Darai E,
et al. Colorectal endometriosis-associated infertility: should surgery pre-
cede ART? Fertil Steril. 2017;108(3):525-531.e4. https://doi.org/10.1016/j.
fertnstert.2017.07.002 Epub 2017 Aug 12.

Dong Y, Braden B, Klinger C, Ripolles T, Dietrich CF. Ultrasound findings in
extragenital endometriosis. J Ultrason. 2018;18(74):247-54. https://doi.
0rg/10.15557/JoU.2018.0036 Published online 2018 Sep 6.

Guerriero S, Saba L, Pascual MA, Ajossa S, Rodriguez |, Mais V, et al.
Transvaginal ultrasound vs magnetic resonance imaging for diagnosing
deep infiltrating endometriosis: systematic review and meta-analysis.
Ultrasound Obstet Gynecol. 2018;51(5):586-95. https://doi.org/10.1002/
uog.18961.

Horn LC, Hohn AK, Burghaus S, Schéfer SD, Ulrich UA, Schmidt D,

et al. [S2k guidelines for the diagnosis and treatment of endometriosis-
Recommendations for pathology] Pathologe, 2021. https://doi.org/10.
1007/500292-021-00978-x.

Ferrero S, Barra F, Scala C, Condous G. Ultrasonography for bowel endo-
metriosis. Best Pract Res Clin Obstet Gynaecol. 2021;71:38-50.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1055/s-0042-101026
https://doi.org/10.1055/s-0042-101026
https://doi.org/10.3390/jcm10040667
https://doi.org/10.3390/jcm10040667
https://doi.org/10.1007/s00404-021-06243-z
https://doi.org/10.1016/j.fertnstert.2017.07.002
https://doi.org/10.1016/j.fertnstert.2017.07.002
https://doi.org/10.15557/JoU.2018.0036
https://doi.org/10.15557/JoU.2018.0036
https://doi.org/10.1002/uog.18961
https://doi.org/10.1002/uog.18961
https://doi.org/10.1007/s00292-021-00978-x
https://doi.org/10.1007/s00292-021-00978-x

	Acute endometriosis-related sigmoid perforation in pregnancy- case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Aim

	Case presentation
	Discussion
	Therapy of endometriosis
	Endometriosis-related complications during pregnancy
	Diagnostic approach of endometriosis during pregnancy
	Care in experienced centers

	Acknowledgements
	References


