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Abstract

Background: Common complications of pelvic fractures include visceral injury, large-volume hemorrhage, genitourinary
injury, rectal injury, and pulmonary embolism. On the other hand, traumatic hernia is a rare complication, especially in
association with pelvic fractures. We report a case of bowel perforation due to traumatic hernia at a pelvic fracture site.

Case presentation: A 65-year-old female was presented at our hospital for further examination and treatment of ileus.
She was diagnosed with bowel perforation due to traumatic hernia at a pelvic fracture site, and an emergency operation
was thus immediately performed. We performed segmental jejunum resection and constructed jejunostomy, and the
iliac bone fracture was fixed with four pins. In the postoperative course, she received antibiotics and vasopressors for
septic shock. However, there was no need for either a ventilator, dialysis or admission to the ICU. At seven days
after the operation, a residual abscess was detected in the pouch of Douglas. We performed percutaneous
drainage (Clavien-Dindo llla) and jejunostomy closedown 35 days after the first operation. The postoperative
course was without complication, but she received rehabilitation until she was able to walk unaided. She was

discharged 64 days after the first operation.

Conclusion: The occurrence of traumatic hernia is rare, especially in association with pelvic fractures. Although
its rarity, traumatic hernia follows a severe course. Thus, proper diagnosis and effective treatment are necessary.
Surgeons treating patients with pelvic injuries should consider the possibility of any complications and perform a
work-up examination in order to achieve an accurate diagnosis at an earlier time point.
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Background

Pelvic fractures are often caused by high-energy injuries
such as those suffered in traffic accidents and falls, and
account for only 5%—8% of all fractures. Common com-
plications of pelvic fractures include visceral injury,
hemorrhage, genitourinary injury, rectal injury, and pul-
monary embolism. Traumatic hernia is rare, especially in
association with pelvic fractures. Although the rarity of
such cases, it demonstrates a severe course. Therefore, it
requires both a proper diagnosis and treatment.
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Case presentation

A 65-year-old female was referred to a hospital because
of the complaint of abdominal pain and was diagnosed
with ileus. She developed ileus and high inflammatory
response in serum laboratory data, so she was reduced
the pressure in the gastric tube and started antibiotic
treatment in another hospital. However, her general con-
dition and ileus gradually deteriorated. Thereafter, she
was presented at our department for further examination
and treatment. She suffered from atypical psychosis,
hyperthyroidism, and spinal canal stenosis. She had under-
gone four operations for spinal canal stenosis. On admis-
sion, her consciousness was disturbed and her blood
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Fig. 1 Abdominal contrast-enhanced computerized tomography revealed a left iliac fracture, free air, and herniation at the fracture site. a (axial image):
Small intestine ileus was shown (arrow). b (axial image): Extraintestinal free air and fluid collection were noted (arrow). The left iliac wing was fractured,
and the small intestine was herniated at the fracture site (circle). ¢ (coronal image): Left iliac fracture and free air can be seen (arrow)

pressure was low. Physical examination showed tender-
ness and muscular defense in her abdomen. The serum
biochemical laboratory findings were as follows: white
blood cells, 12,000/pl [normal range;4300-8000]; platelets,
34.5 x 10%/ pl [18-34]; C-reactive protein (CRP), 28.05 mg/
dl [0-0.4]; total bilirubin, 0.9 mg/dl [0.2-1.0]; aspartate
aminotransferase (AST), 179 IU/1 [13-33]; alanine amino-
transferase (ALT), 197 IU/l [6-27]; y-glutamyltransferase
(y-GTP), 211 1U/1 [5-60]; creatinine kinase (CK), 204 IU/1
[30-140]; lactate dehydrogenase (LDH), 436 IU/1 [119-229];
and creatinine, 1.08 mg/dl [0.4-0.9]. Abdominal contrast-
enhanced computerized tomography revealed left iliac

fracture, extraintestinal free air, and herniation at the frac-
ture site (Fig. 1). She was therefore diagnosed with bowel
perforation due to a hernia at a pelvic fracture site. How-
ever, the time point of injury and fracture was not clear.
We performed an emergency operation. It was revealed
that the jejunum was herniated through the pelvic fracture
with disruption of the posterior peritoneum, and that the
herniated jejunum exhibited ischemic changes and was per-
forated (Fig. 2). During the operation, her vital signs were
stable. We therefore did not perform damage control sur-
gery and resected the segmental jejunum over a length of
about 20 cm and constructed double-barreled jejunostomy.

Fig. 2 a It was revealed that the jejunum 100 cm from the Treitz ligament was herniated through the pelvic fracture with disruption of the
posterior peritoneum. b: The hernia orifice was located at the site of disruption of the posterior peritoneum (arrow). ¢: The herniated jejunum

exhibited ischemic changes and perforation (arrow)
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It was a state of septic shock and further contamination in
the peritoneal cavity was high, so, we thought that a pri-
mary anastomosis was associated with high risk. The iliac
bone fracture was fixed with four pins with percutan-
eous approach. Histopathologically, the herniated je-
junum exhibited ischemic changes and perforation, and
there was no malignancy in the specimen.

In the postoperative course, she was received antibi-
otics and vasopressors for septic shock. However, there
was no need for a ventilator or dialysis or admission to
ICU. In 7 days after operation, a residual abscess was re-
vealed in the pouch of Douglas. We performed percu-
taneous drainage(Clavien-Dindo IIla), and thereafter the
patient’s general condition improved. Because the perfor-
ation was located 100 cm from the Treitz ligament, she
did not get sufficient nutrition orally. She had to receive
TPN. So, we performed jejunostomy closedown 35 days
after the first operation. The postoperative course was
without complication, but she was received rehabilita-
tion until walking. She was discharged 64 days after the
first operation (28 days after the second one).

Discussion

The criteria of traumatic hernia proposed by Clain in
1964 are as follows: 1) the hernia must have appeared
immediately after trauma and 2) the patient must have
consulted a doctor soon enough for signs of the trauma
to be identifiable [1]. However, many cases that did not
fulfill these criteria have subsequently been reported.
Therefore, Sahdev proposed new criteria of traumatic
hernia in 1992 as follow: 1) the patient has no history of
any hernia, 2) it is obvious that the patient has suffered
an injury, 3) the appearance of herniation can occur at a
delayed stage after trauma, and 4) a hernia sac can be
present, as in this reported case [2]. The condition of
the present case fulfilled these criteria proposed by
Sahdev. In our case, although she had no history of
high-energy injuries, she had hit her hip one month be-
fore presentation. Thus, we diagnosed traumatic hernia
associated with pelvic fracture.

Traumatic hernia is rare, especially in association with
pelvic fractures. To our knowledge, 19 cases have been
reported (from a search of the PubMed database)
(Table 1) [3—17]. In most reported cases, bowel entrap-
ment or hernia was diagnosed either immediately or
within a few days, but some cases were diagnosed at a
delayed stage, namely, almost two to four weeks after
injury. Adynamic ileus occurs in 5.5-18% of pelvic
fractures [15]. The reason for it is retroperitoneal
hematoma leading to intestinal dysfunction. It is diffi-
cult to distinguish herniation from adynamic ileus,
therefore making a correct diagnosis is delayed in such
cases. Seven of the cases shown in Table 1, resulted in a
fatal outcome. Thus, surgeons treating patients with
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pelvic injuries should consider the possibility of any
complications and perform a work-up examination in
order to achieve an earlier accurate diagnosis. Of the 20
total cases (included our case), 13 were type A2 pelvic
fracture under AO classification [18], 4 were type Al, 1
was type A3, and 1 was type C1. The possibility of trau-
matic hernia due to pelvic fracture needs to be consid-
ered as a possible complication of pelvic trauma. In
particular, if the pelvic fracture type is A2, the bowels
may herniate through the pelvic fracture with the dis-
ruption of the posterior peritoneum.

In our case, although the patient could not walk after
her traumatic injury, her diagnosis was delayed due to a
number of factors, including the patient’s introduction
from another hospital, atypical psychosis, and her history
of the spinal canal stenosis. If she had been promptly
diagnosed with a pelvic fracture and had undergone
pelvic fixation, it would have been possible to prevent
the pelvic hernia at the fracture site. In our case, al-
though her abdominal cavity was highly contaminated,
we performed external fixation of the fractured iliac
wing with bone pins at the same time. Because we
thought the percutaneously inserted pins were not ex-
posed the abdominal cavity directly.

However, we need to exercise caution with regard to
pelvic fixation because cases have been reported in
which the bowel was trapped at the fracture site, and in
which the percutaneous iliosacral screws that were used
for the fixation of a pelvic fracture were a possible rea-
son for ileus, obstruction, and perforation [19].

Conclusion

Traumatic hernia is rare, especially in association with
pelvic fractures. Although its rarity, it follows a severe
course. Thus, a proper diagnosis and effective treatment
are necessary. Surgeons treating patients with pelvic in-
juries should consider the possibility of any complica-
tions and perform a work-up examination in order to
achieve an accurate diagnosis at an earlier time point. If
the pelvic bone is dislocated, the bowels may herniate
through the pelvic fracture and disrupt the posterior
peritoneum. We should therefore perform pelvic fixation
in order to prevent the occurrence of pelvic hernia.

Abbreviations

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;

CK: Creatinine kinase; CRP: C-reactive protein; LDH: Lactate dehydrogenase; y-
GTP: y-glutamyltransferase

Acknowledgements
Not applicable.

Funding
Not applicable.

Availability of data and materials
Not applicable.



Tanaka et al. BMC Surgery (2017) 17:81

Authors’ contributions

RT drafted the manuscript. HN, KMa, HO, MS, TTa, Tl, KSu, Y, KSa, SY, KK, TTo,
RA, NK, HT, KMu, KH and MO have been involved in drafting the manuscript
and revising it critically for important intellectual content. MO is a chairperson
of our department and supervised the writing of the manuscript. All authors
have given final approval of the version to be published.

Authors’ information

RT is a junior resident of the Department of Surgical Oncology, Osaka City
University Graduate School of Medicine. HN is a staff surgeon, and KH is a
professor of the Department of Surgical Oncology, Osaka City University
Graduate School of Medicine.

Ethics approval and consent to participate
Not applicable.

Consent for publication

Written informed consent was obtained from the patient’s relatives for the
publication of this case report and any accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this journal.

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

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 22 December 2016 Accepted: 6 July 2017
Published online: 12 July 2017

References

1. Clain A. Traumatic hernia. B J Surg. 1964;51:549-50.

2. Sahdev P, Garramone RR, Desani B. Traumatic abdominal hernia. Report of
three cases and review of the literature. Am J Emer Med. 1992;10:237-41.

3. Derian PS, Purser T. Intra-articular small-bowel herniation complicating central
fracture-dislocation of the hip. J Bone and Joint Surg. 1966;48:1614-8.

4. Lunt HR. Entrapment of bowel within fractures of the pelvis. Injury. 1970;2:
121-6.

5. Poilly JN, Hamilton JB. Central dislocation of the hip causing mechanical
intestinal obstruction. Injury. 1974;5:194-6.

6. Buchannan JR. Bowel entrapment by pelvic fracture fragments. Clin Ortho.
1980;147:164-6.

7. Cotler HB, Meadowcroft JA, Smink RD. Enteric fistula as a complication of a
pelvic fracture. J Bone and Joint Surg. 1983;65:854-6.

8. Lin PS, Cavarocchi NC, Comerota AJ. Acute bowel entrapment and perforation
following operative reduction of pelvic fracture. J Trauma. 1987;27:684-6.

9. Ashai F, Mam MK, Igbal S. lleal entrapment as a complication of fractured
pelvis. J Trauma. 1988;28:551-2.

10.  Catsikis BD, French WM, Norcus G. CT diagnosis of bowel herniation at
pelvic fracture site. J Com Assist Tomog. 1989;13:148-9.

11. Kuhnke M, Ross DS, Edwards M. Bowel entrapment following pelvic fracture:

a case report. Orthopedics. 1989;12:1115-7.

12. Charnley GJ, Dorrell JH. Small bowel entrapment in an iliac wing fracture.
Injury. 1993;24:627-8.

13.  Bacarese-Hamilton IA, Bhamra M. Small bowel entrapment following
acetabular fracture. Injury. 1991;,22:242-4.

14.  Nasim A, Sayers RD, Naylor AR. Small bowel entrapment in a pubic ramus
fracture: a cautionary tale. Injury. 1994;25:124-5.

15. Stubbart JR, Merkley M. Bowel entrapment within pelvic fracture: a case
report and review of the literature. J Ortho Trauma. 1999;13:145-8.

16.  Walcher F, Rose S, Roth R. Double traumatic abdominal wall hernia and
colon laceration due to a pelvic fracture. Injury. 2000;31:253-6.

17. Kim WY, Ryu JD, Choi MS. Bowel herniation after traumatic symphysis pubis
diastasis. J Ortho Trauma. 2001;15:445-6.

18. AO Foundation. Pelvic ring. https://www?2.aofoundation.org/wps/portal/
surgery?showPage=diagnosis&bone=Pelvis&segment=Ring. Accessed 23
May 2017.

19.  Bushnell BD, Dirschl DR. Small bowel obstruction from entrapment in a
sacral fracture stabilized with iliosacral screws: case report and review of the
literature. J Trauma. 2008,65:933-7.

Page 5 of 5

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central



https://www2.aofoundation.org/wps/portal/surgery?showPage=diagnosis&bone=Pelvis&segment=Ring
https://www2.aofoundation.org/wps/portal/surgery?showPage=diagnosis&bone=Pelvis&segment=Ring

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s note
	References

