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potential implications.

fibrosis and nearby ganglion cells.

Background Segmental Absence of Intestinal Musculature (SAIM) is a rare condition associated with intestinal
obstruction and perforation. Colostomy fistula as a presentation of SAIM and their association with anastomotic fail-
ure have not been previously reported. This case report aimed to raise awareness of this unique manifestation and its

Case presentation A 58-year-old male with a history of type 2 diabetes, hypertension, and lumbar hernia presented
with diarrhea. Lower gastrointestinal endoscopy revealed a tumor in the rectum, for which he was diagnosed with a
well-differentiated adenocarcinoma. The patient underwent a laparoscopic Hartmann operation. After the operation,
an entero-entero-fistula was identified at the sigmoid colostomy site. Subsequently, laparoscopic reconstruction of
the colostomy was performed, and the patient had a favorable postoperative course without complications. His-
topathological examination confirmed the localized absence of the muscularis propria in the resected colon, with

Conclusions This case highlights the rarity of a colostomy fistula as a manifestation of SAIM and emphasizes the
need to consider SAIM in the differential diagnosis for such cases. The presence of SAIM-affected lesions poses a risk
of anastomotic failure, underscoring the importance of assessing the risk of complications during future surgeries.
Surgeons should be aware of the etiology and potential implications of SAIM to ensure appropriate management and
minimize postoperative morbidity. Further studies are warranted to explore the underlying mechanisms and optimize
surgical strategies for patients with SAIM and its associated complications. Increased awareness among clinicians is
crucial for timely diagnoses and tailored interventions to improve patient outcomes.
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Background

Segmental absence of the intestinal musculature (SAIM),
a rare condition characterized by partial or complete
defects in the intestinal muscularis propria, is associ-
ated with intestinal obstruction and perforation in all age
groups [1]. Originally considered as a cause of intestinal
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obstruction and perforation in the newborns [2—4], SAIM
has also been reported in adults [1, 5, 6]. Although the
precise etiology of SAIM remains to be unknown, sus-
pected causes include dysplasia of the intestinal muscle
layer during embryonic development, ischemia and/or
infarction, interruption of the blood supply, and trauma
(7, 8].

Colostomy creation is a beneficial procedure employed
to divert the fecal route in the management of various
pathological conditions such as congenital anomalies,
colon obstruction, inflammatory bowel disease, trauma,
and gastrointestinal malignancy [9]. However, colos-
tomy-related complications, such as stomal retraction,
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skin excoriation, and parastomal hernia, can occur [10].
Nevertheless, a colostomy fistula is a rare complication.

In this report, we present a case of a colostomy fistula
resulting from SAIM. This report aimed to raise aware-
ness about the potential risk factors associated with
colostomy creation in patients with SAIM.

Case presentation

A 58-year-old male presented with diarrhea. His medi-
cal history included type 2 diabetes, hypertension, and
a lumbar hernia. He had a history of smoking and occa-
sional alcohol consumption. Physical examination results
were unremarkable. Initial laboratory tests revealed a
serum hemoglobin level of 12.7 g/dL, a serum carci-
noembryonic antigen level of 1.5 ng/dL (reference range:
0-2.5 ng/mL), and a carbohydrate antigen 19-9 level of
13.0 ng/dL (reference range: 0-37 U/mL). Lower gas-
trointestinal endoscopy revealed a half-circumferential
rectal tumor. A biopsy confirmed a well-differentiated
adenocarcinoma. Contrast-enhanced computed tomog-
raphy (CT) revealed focal wall thickening of the rectum
(T3) with several enlarged perienteric lymph nodes (N2)
and extramural vascular invasion, without evidence of
metastasis (MO0). The patient received two courses of
neoadjuvant chemotherapy of mFOLFOX6 regimen, fol-
lowed by laparoscopic Hartmann’s operation. Arterial
flow at the edge of the sigmoid colostomy was preserved
during surgery. The perienteric peritoneal metastasis
was completely resected. Postoperative histopathological
findings revealed a residual adenocarcinoma with a TNM
score of ypT3N2aM1lc. The patient was discharged from
the hospital on postoperative day 13.

On postoperative day 28, the patient reported an abnor-
mal orifice in the stoma and painful defecation. Physical
examination revealed a colostomy fistula at the 6 o'’clock
position of the stoma orifice (Fig. 1). No intra-abdominal
abscess or inflammation was observed (Fig. 2), and adju-
vant chemotherapy with mFOLFOX6 was administered.
However, the colostomy fistula gradually enlarged (Fig. 3)
and painful defecation persisted. Consequently, laparo-
scopic colostomy reconstruction was performed.

During surgery, no necrosis or abscesses were observed
in the abdominal cavity. The edge of the stoma was
resected, and colostomy reconstruction was performed
without complications. Macroscopic examination of
the resected intestinal tract revealed thickening of the
surrounding intestinal wall, without the evidence of a
diverticulum (Fig. 4). Histopathological analysis of the
resected colon with the fistula showed a fibrosis replace-
ment where originally muscularis propria exists, with
adjacent ganglion cells (Fig. 5). The patient did not expe-
rience any adverse events or gastrointestinal symptoms
following surgery.
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Fig. 1 Fistulography from the orifice beneath the normal sigmoid
stoma. Fistulography revealing an entero-entero fistula originating
from the orifice beneath the normal sigmoid stoma. 8 Fr catheter
inserted from the fistula (arrow) and arrowhead shows the stoma
orifice

Discussion

We present a case of colostomy fistula that developed
after a laparoscopic Hartmann’s operation. To the best of
our knowledge, this is the first reported case of a colos-
tomy fistula caused by SAIM. This case is instructive for
two reasons. First, a colostomy fistula can be a presen-
tation of SAIM in addition to intestinal perforation and
stenosis. Second, SAIM-affected intestinal lesions can be
multiple, and the presence of residual SAIM increases
the risk of anastomosis failure. Therefore, it is crucial to
assess the risk of complications when planning future
surgeries for patients with SAIM.

SAIM is a rare condition associated with intestinal
obstruction and perforation due to partial or complete
defects in the intestinal muscularis propria [1]. The
absence of the muscularis propria in the intestine pre-
disposes it to wall thinning, which can lead to spontane-
ous focal perforation or stenosis of the intestinal tract
[5]. Although SAIM is often diagnosed as an intestinal
obstruction or perforation in newborns, cases have also
been reported in adulthood [1, 5, 6]. The sigmoid colon
is the most commonly affected organ (46%), followed by
the ileum (19%), and jejunum (12%), with a mortality rate
of approximately 30% after perforation [11]. In our case,
colostomy was performed in the sigmoid colon, which is
the most frequently affected area. SAIM cases are typi-
cally diagnosed after emergency surgery for intestinal
stenosis or perforation [12, 13], but no previous cases of
colostomies caused by SAIM have been reported.

However, the etiology of SAIM in adults remains
unclear. In contrast, two etiologies have been recog-
nized in newborn SAIM. The first is a focal congenital
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Fig. 2 Abdominal computed tomography. Computed tomography of the abdomen showing no evidence of intra-abdominal abscess or

inflammation around the stoma

e ;
Fig. 3 Enlarged entero-entero fistula before stoma reconstruction.
Colonic mucosa prolapse through the fistula (arrow) leading
to painful defecation. Although the original stoma had been
single-barrel, it appeared like a double-barrel stoma

anomaly that occurs during intestinal development, and
the second is intestinal ischemia that occurs postnatally
or later in life or postnatally [7]. Ischemia leads to injury
to both the mucosa and muscularis propria. However,
these tissues have differing regenerative capacities [14],
resulting in the regeneration of the mucosa without the
muscularis layers. Histological findings in patients with
prior ischemic changes revealed fibrosis with the Auer-
bach plexus remaining visible in the region of muscular
absence [11]. Given that there were no concomitant con-
genital anomalies in our case and the presence of fibrosis
and neural ganglion cells surrounding the affected area,

s pZ AP =
Fig. 4 Gross findings of the resected fistula and normal stoma. Gross
examination of the resected specimen showing the normal stomal
orifice (arrowhead) and the fistula orifice (arrow). The fistula colon
exhibits a loss of muscularis propria

we speculated that the loss of the muscularis propria was
due to ischemia during early fetal life.

However, the mechanisms underlying SAIM symptoms
are not fully understood. It is reasonable to assume that
SAIM-affected intestinal segments are susceptible to
increased internal intestinal pressure, which may con-
tribute to the development of SAIM-associated diseases.
Many patients diagnosed with SAIM-associated perfora-
tion have a history of conditions that increase intestinal
pressure, such as carcinoma, trauma, intestinal obstruc-
tion, and surgery [11]. Although no previous studies
have specifically assessed the stoma’s intraluminal pres-
sure, we hypothesized that the intracolonic pressure at
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Fig. 5 Pathological findings of the fistula. Masson trichrome stains of
the fistula revealing fibrosis replacement (blue area) where muscularis
propria (red area) have been replaced by fibrosis. Adjacent ganglion
cells were observed (arrow)

the stomatal orifice may be higher than that in the other
parts of the intestine. Intestinal pressure is determined
using Laplace’s law, which states that the tension on the
wall of a cylinder is proportional to both the pressure of
its contents and its radius [15]. The radius of the stoma
orifice is smaller than that of the other parts of the intes-
tine due to the presence of the mesentery and omental
appendices. These anatomical features contributed to the
smaller radius, resulting in increased pressure and fistula
formation.

An internal fistula is an abnormal connection between
one part of the intestine and another part of the body.
Among these, the entero-entero-fistula refers to the
connection between the different parts of the intestine.
Enteric fistulas can be induced by foreign bodies, radia-
tion, inflammation (e.g., Crohn’s disease), infection (e.g.,
tuberculosis and actinomycosis), epithelialization, neo-
plasia, and distal obstruction [16]. Crohn’s is the most
common cause of spontaneous fistulas. However, our
patient did not exhibit any other symptoms through-
out the course that would suggest Crohn’s disease as the
cause of the enteric fistula.

Patients with acquired SAIM may have a history of
bowel symptoms or have undergone multiple surgical
procedures. Identification of the acquired SAIM in the
resected specimen should alert the surgeon to the pos-
sibility of additional areas lacking the muscularis propria
in the remaining gastrointestinal tract [1]. This is par-
ticularly important for surgeons and patients consider-
ing the restoration of gastrointestinal continuity, because
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SAIM-affected lesions can increase the risk of anasto-
motic failure.

Conclusions

Here, we report a case of colostomy fistula caused by
SAIM following distal gastrectomy. An entero-entero-fis-
tula can be an intestinal manifestation of SAIM, and sur-
geons should be aware of its etiology and the likelihood
of additional areas of muscularis propria absence in the
remaining gastrointestinal tract in patients with SAIM to
plan future surgeries accordingly.

Abbreviations
SAIM Segmental absence of intestinal musculature
cT Computed tomography

Acknowledgements
The authors are grateful to Masahumi Ito for explaining and being responsible
for the pathological data.

Author contributions

JS was responsible for the clinical management of the patient and the draft-
ing and editing of the manuscript. Kl participated in critical revision of the
manuscript for intellectual content. All authors read and approved the final
manuscript.

Funding
The authors declare that they had no funding to prepare this report.

Availability of data and materials
All data supporting our findings are contained within manuscript.

Declarations

Ethics approval and consent to participate

Any accompanying images and the procedures followed were in accordance
with the Declaration of Helsinki. Our internal ethics committee does not need
its reference for a case report publication. The need for approval was waived.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report. A copy of the written consent is available for review from the
editor of this journal.

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

Received: 27 May 2023 Accepted: 15 June 2023
Published online: 22 June 2023

References

1. Rewhorn M, Oliphant R, Jackson A, Keltie R, Going J, Finn P. Perforation
of the sigmoid colon secondary to segmental absence of the intestinal
musculature (SAIM) in an adult. Int J Colorectal Dis. 2015;30:143-4.

2. Husain AN, Hong HY, Gooneratne S, Muraskas J, Black PR. Segmental
absence of small intestinal musculature. Pediatr Pathol. 1992;12:407-15.

3. Davis JS, Ryan ML, Shields JM, Sola JE, Perez EA, Neville HL, et al. Segmen-
tal absence of intestinal musculature: an increasingly reported pathology.
J Pediatr Surg. 2012;47:1566-71.

4. Oyachi N, Suzuki T, Emura T, Obana K, Nemoto A, Naito A, et al. Segmental
absence of intestinal musculature with metachronous bowel perforations



Shibata and Inagaki Surgical Case Reports

(2023) 9:115

in an infant. J Pediatr Surg Case Rep. 2017. https://doi.org/10.1016/j.epsc.
2017.10.016.

Tamai M, Satoh M, Tsujimoto A. Segmental muscular defects of the intes-
tine: a possible cause of spontaneous perforation of the bowel in adults.
Hum Pathol. 2013;44:2643-50.

Nawar NA, Sawyer PR. Segmental absence of intestinal musculature in

a 64-year-old female: case report and literature review. Am J Case Rep.
2016;17:749-54.

Huang SF, Vacanti J, Kozakewich H. Segmental defect of the intestinal
musculature of a newborn: evidence of acquired pathogenesis. J Pediatr
Surg. 1996,31:721-5.

Dzieniecka M, Grzelak-Krzymianowska A, Kulig A. Segmental congenital
defect of the intestinal musculature. Pol J Pathol Off J Pol Soc Pathol.
2010;61:94-6.

Doughty D. Principles of ostomy management in the oncology patient. J
Support Oncol. 2005;3:59-69.

Arumugam PJ, Bevan L, Macdonald L, Watkins AJ, Morgan AR, Beynon J,
et al. A prospective audit of stomas—analysis of risk factors and complica-
tions and their management. Colorectal Dis Off J Assoc Coloproctology G
B lrel. 2003;5:49-52.

. TsuyukiT, Satou A, Takahara T, Nakajima K, Tsuzuki T. Prevalence and

clinicopathologic features of intestinal perforation caused by segmen-
tal absence of the intestinal musculature in adults. Am J Surg Pathol.
2021;45:803.

Kashiwagi K, Jimbo K, Hosoi K, Miyano G, Kudo T, Yamataka A, et al. A
novel segmental absence of intestinal musculature with small intestinal
stenosis: a case report. BMC Gastroenterol. 2020,20:272.

Nandedkar SS, Malukani K, Patidar E, Nayak R. Segmental absence of
intestinal musculature: a rare case report. Int J Appl Basic Med Res.
2015;5:222-4.

De Villiers DR. Ischaemia of the colon: an experimental study. Br J Surg.
1966;53:497-503.

Parks TG. Diverticular disease of the colon. Postgrad Med J. 1968;44:680-3.

Schecter WP, Hirshberg A, Chang DS, Harris HW, Napolitano LM, Wexner
SD, et al. Enteric fistulas: principles of management. J Am Coll Surg.
2009;209:484-91.

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

Page 5 of 5

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1016/j.epsc.2017.10.016
https://doi.org/10.1016/j.epsc.2017.10.016

	Colostomy fistula caused by segmental absence of intestinal musculature: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


