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INTRODUCTION:  Pelvic  fractures  can  occur  in  minor  injuries,  such  as  falls,  in the  elderly.  Extensive  adhesion
of preperitoneal  space  is  common  after  pelvic  fracture  surgery;  hence,  surgical  interventions  for inguinal
hernia  may  be challenging.  We  treated  a case  of inguinal  hernia  after  pelvic  fracture  surgery,  using novel
laparoscopic  methods:  iliopubic  tract  repair  (IPTR) and modified  intraperitoneal  onlay  mesh  (mIPOM)
approach.
PRESENTATION  OF  CASE:  This  is the  case  of an  elderly  male  with  pelvic  fracture.  Open  reduction  and
internal  fixation  were  performed.  Eighteen  months  after  the  procedure,  a right  inguinal  bulge  appeared,
swelling  increased,  and  he opted  for  surgery.  We  chose  laparoscopic  surgery  to  determine  the  status  of
the hernia  and anatomy  around  the  pelvis.  He  was  diagnosed  with  an  indirect  inguinal  hernia,  and  the
inner  inguinal  ring  was  widely  open.  We  chose  the mIPOM  approach  and  IPTR.  He was  discharged  on day
3 post-operation.  He  developed  a seroma  after  surgery,  which  disappeared  after  a  month.  Six months
post-operation,  no recurrence  or neurologic  pain  observed.
DISCUSSION:  The  transabdominal  preperitoneal  approach  (TAPP)  was  initiated  at  first;  however,  the  adhe-
sion inside  the inferior  epigastric  vessels  was  very  strong,  challenging  to break  into  the  preperitoneal

space.  We  switched  to  the  mIPOM  method  because  the peritoneum  was  fragile  and  difficult  to suture.
Additionally,  the  internal  ring  was  widely  opened;  hence,  we  proceeded  with  IPTR  on  confirmation  that
no tension  on the  abdominal  wall  was  applied.
CONCLUSIONS:  Laparoscopic  surgery  is  useful  in flexibility  of surgical  options,  such  as  TAPP,  IPTR,  IPOM,
in  addition  to  hybrid  conversion.

©  2020  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
. Introduction
Pelvic fractures can occur both in high-intensity traumas, such
s traffic accidents and crashes, and minor injuries, such as falls,

Abbreviations: CT, computer tomography; IPTR, iliopubic tract repair; mIPOM,
odified intraperitoneal onlay mesh technique; OTA, Orthopedic Trauma Associa-

ion; TAPP, transabdominal preperitoneal; TAWH, traumatic abdominal wall hernia;
EP,  total extraperitoneal.
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in the elderly with bone vulnerability. Hence, in this population,
dedicated surgical procedures are expected to rise in the future.
The incidence of inguinal hernia is a rare complication after pelvic
fracture surgery [1].

In addition to hematoma formation and tissue damage due to
the fracture, pelvic fracture surgery involves preperitoneal space
dissection and surgical field expansion. Additionally, advanced
adhesion is common after the surgery. Thus, surgical procedures
for inguinal hernia after pelvic fracture surgery may  be challenging.

The indication for laparoscopic surgery in patients with a history
of lower abdominal surgery or recurrent hernia remains controver-
sial [2].

We  treated a case of inguinal hernia that developed after pelvic

fracture surgery using a laparoscopic iliopubic tract repair (IPTR)
and modified intraperitoneal onlay mesh (mIPOM) approach. This
case report has been reported in line with the SCARE criteria
[3].
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Fig. 1. Pre- (a, b) and post-operative (c, d) computed tomography.
a,  b: Three-dimensional reconstructive computed tomography (CT) showing the right pelvic (acetabulum) fracture. Both anterior and posterior column are fractured. c: Open
reduction and internal fixation (ORIF) was performed. d: CT showed retroperitoneal hematoma and no evidence of inguinal hernia.
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ig. 2. Computed tomography 18 months after pelvic fracture surgery.
,  b: The identification of hernia orifice is difficult due to plate artifacts.
,  d: The hernia sac reaches the scrotum and small bowel was incarcerated (red tria

. Presentation of case

An 81-year-old man  was admitted to our hospital due to a fall
rom a 1-m step. He has no medical history and a stable hemo-

ynamic profile. Abdominal computed tomography (CT) showed a
elvic (acetabulum) fracture that corresponds to the

AO/Orthopedic Trauma Association classification type 62-C1
Fig. 1a, b), with extravasation of contrast medium [4]. Emergency
angiography was performed to embolize the right obturator artery,
internal pudendal artery, and lower gluteal artery. Pelvic fracture
surgery was  performed 4 days after injury. Open reduction and
internal fixation were performed using the ilioinguinal approach

and modified Stoppa approach [5] (Fig. 1c, d). The postoperative
course was  effective with no complications. Eight months after
the operation, a right inguinal bulge appeared. He was diagnosed
with an inguinal hernia and, therefore, recommended for surgery.
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Fig. 3. Operative findings.
a: Trocar placement. b: Hernia orifice (red arrow). Type I-2 (Japan Hernia Society) or type PL2 (European Hernia Society). c: Strong adhesion of retroperitoneum around pubis
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red  arrow). d: Completion of the dissection and widely extended internal ring (blu
,  vas deferens. e, f: Iliopubic tract repair. Approximation of the transversalis arch w
:  Modified intraperitoneal onlay mesh: the mesh was  fixed by tacker and was  run

owever, he decided to follow the progression of the hernia; even-
ually, the swelling and feeling of discomfort increased and opted
o undergo a surgery 18 months after the initial pelvic surgery. The
ernia was incarcerated several times, but finger reduction of the
ernia was easily achieved. Preoperative CT showed that the her-

ia reached the scrotum and enlarged the density of soft tissue
round the pubis (Fig. 2). Laparoscopic surgery was chosen to con-
rm the status of the hernia and anatomy around the pelvis from

he abdominal cavity. The operation was performed under general
w): A, transversalis fascial arch; B, iliopubic tract; C, inferior epigastric vessels; and
iopubic tract with interrupted sutures: the first stitch (e) and the completion (f). g,
utured at the inferior-medial corner (g). Completion of mesh fixation (h).

anesthesia and pneumoperitoneum with the trocar arrangement
placed as shown in Fig. 3a. There was no intra-abdominal adhesion.
The patient was diagnosed with an indirect inguinal hernia that cor-
responds to the European Hernia Society classification type PL2 or
Japan Hernia Society classification type I-2, and the inner inguinal

ring was widely opened (Fig. 3b). The transabdominal preperi-
toneal (TAPP) approach was  initiated; however, the adhesion inside
the inferior epigastric vessels was very strong, making it challeng-
ing to break into the preperitoneal (Retzius) space (Fig. 3c). We
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witched to the mIPOM method because the peritoneum was frag-
le and difficult to suture. In addition, the internal ring was widely
pened; hence, we proceeded with IPTR on confirmation that no
ension on the abdominal wall was applied. The repair was achieved
y approximating the transversalis arch along the iliopubic tract
ith 4 interrupted sutures using 3-0 Vicryl (Ethicon, Somerville,
J) (Fig. 3e, f). Ventralight ST mesh (10.2 × 16.2 cm)  (Davol Inc,
ubsidiary of C. R. Bard, Inc. Warwick, RI) was placed to cover the
utured internal hernia ring, especially on the lateral side, and was
ecured to the transverse abdominal muscle using the CapSure Fix-
tion System (Davol Inc, Subsidiary of C. R. Bard, Inc. Warwick, RI).
n the dorsal side, the mesh was covered with the peritoneum
nd fixed with a 3-0 Vicryl continuous suture (Fig. 3g, h). The 12-
m trocar site was closed with 2-0 Vicryl and the skin was  closed
ith 4-0 PDS (Ethicon Inc; Johnson & Johnson, Somerville, NJ). The

perating time was 135 min  and bleeding were limited. He was
ischarged on day 3 after surgery. He developed a seroma after the
urgery, but disappeared approximately a month later. Six months
fter the operation, there was no recurrence or neurologic pain.

. Discussion

We  experienced a rare case of inguinal hernia after pelvic frac-
ure surgery that was treated using a laparoscopic approach.

A traumatic abdominal wall hernia (TAWH) due to direct exter-
al force has been reported as an inguinal hernia associated with

 pelvic fracture [6,7]. However, in this case, there was  no muscle
efect or signs of hernia observed at the time of the pelvic fracture
urgery. Furthermore, the patient was diagnosed with an external
nguinal hernia. Therefore, the hernia, in this case, was  not a TAWH.
uring the pelvic fracture surgery, the surgical field was developed
sing both the ilioinguinal approach and modified Stoppa approach
5]. The inguinal ligament, conjoint tendon, iliopubic tract, and rec-
us abdominis muscle attachment were incised, and the Retzius
pace was widely deployed in the surgical field. It was presumed
hat the hernia developed due to the destruction of the inguinal
anal and musculoskeletal vulnerability of the elderly. We  initiated
he surgery in anticipation of the onset of direct or supravesical her-
ia due to cutting of the rectus abdominal muscle attachment site.
owever, there were no signs of either direct or supravesical hernia
ue to strong adhesion around the pubis.

In this case, it is like a recurrent inguinal hernia occurred after
oth anterior and posterior approach repair due to a history of
elvic fracture surgery and opened inguinal canal. The latest guide-

ine recommended that “in patients with pelvic scarring due to
adiation or pelvic surgery, consider an anterior approach.” and
the choice of technique depends on patient- and surgeon-specific
actors” [2]. We  had two reasons for the choice of laparoscopic
urgery. First, as this was a case of atypical inguinal hernia, we
anted to confirm the state of the hernia and anatomy around the

elvis from the abdominal cavity. Second, we had three options
vailable, including TAPP, IPOM, and an open conversion (Hybrid
pproach), by performing laparoscopic surgery. We  had treated a
urgical case of inguinal hernia that developed after pelvic fracture
urgery, using the same ilioinguinal and modified Stoppa approach,
nd the Retzius space was easily detached and TAPP was  completed.
rom this standpoint, because each situation is unique, the avail-
bility of multiple options for laparoscopic surgery is considered
seful.

IPOM is not recommended for primary inguinal hernia because
f its high recurrence rate [8]; however, its usefulness as an alter-

ative method when TAPP and TEP cannot be performed has been
eported [9,10]. IPTR has been reported to be useful when a mesh
annot be used in a contamination procedure or when an internal
ing is enlarged in children [11,12]. For this procedure, we chose
PEN  ACCESS
rgery Case Reports 67 (2020) 173–177

mIPOM for two  reasons. First, the peritoneum was  fragile due to
postoperative adhesions and could not be sutured. Second, it was
difficult to break into the Retzius space inside the inferior epigas-
tric vessels. To avoid the risk of bulging of the mesh, we proceeded
with IPTR after confirming that the abdominal wall was  not ten-
sioned. Furthermore, in order to prevent recurrence due to turning
up of the mesh on the dorsal side, the mesh was placed under the
peritoneum and sutured and fixed. As a result, we considered that
the procedure was like the IPOM-Plus method used for abdominal
incisional hernia [13].

With an aging society, pelvic fracture cases due to minor injuries
in the elderly are expected to rise in the future [14]. Thus, the num-
ber of inguinal hernia cases subsequent to pelvic fractures may
increase.

This was  our first case and the long-term prognosis was,
therefore, not determined. It would be necessary to accumulate
additional cases. Each case is unique; hence, it is necessary to
respond to patient’s needs flexibly during the surgical procedures.
For this reason, a laparoscopic approach would be useful.

4. Conclusion

Laparoscopic surgery is useful in the diagnosis of hernia, confir-
mation of the anatomy from the abdominal cavity, and flexibility
of surgical options, such as TAPP, IPTR, IPOM, in addition to hybrid
conversion.
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