
L
r

T
R
a

b

a

A
R
A
A

K
C
P
I
C

1

i
c
b
o
o
s
d
w
e
a
a
t
t
o

h
2
o

CASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 65 (2019) 107–110

Contents lists available at ScienceDirect

International  Journal  of  Surgery  Case  Reports

journa l h omepage: www.caserepor ts .com

aparoscopic  plug  removal  for  chronic  pain  after  inguinal  hernia
epair  using  the  plug-and-patch  technique:  A  case  report

atsuya  Tazakia,∗,  Masaru  Sasakia,  Mohei  Kohyamaa, Yoichi  Sugiyamaa,
yuta  Shintakuyaa, Toshinori  Hiranoa, Shinya  Takahashib, Atsushi  Nakamitsua

Department of Surgery, JA Hiroshima General Hospital, Hiroshima, Japan
Department of Surgery, Graduate School of Biomedical and Health Sciences, Hiroshima University, Hiroshima, Japan

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 6 October 2019
ccepted 21 October 2019
vailable online 28 October 2019

eywords:
hronic pain
ostoperative pain
nguinal hernia
ase report

a  b  s  t  r  a  c  t

INTRODUCTION:  The  use  of  tension-free  mesh  repair  techniques  for inguinal  hernias  has  led to uniformly
low  recurrence  rates.  The  main  associated  morbidity  is chronic  postoperative  inguinal  pain.  Mesh  removal
and triple  neurectomy  is  the indicated  procedure;  there  is insufficient  evidence  to support  mesh  removal
alone  without  neurectomy  in  patients  with  chronic  postoperative  inguinal  pain.
PRESENTATION  OF  CASE:  A  76-year-old  man  previously  underwent  repair  of  a right  inguinal  direct  hernia
using  the  plug-and-patch  technique.  Two  years  later,  he  experienced  groin  pain  requiring  the  use  of  pain
medication.  Five  years  after  surgery,  he expressed  the  desire  to  remove  the  mesh  because  of  chronic
pain,  rated  8 out  of 10 on  a numeric  rating  scale.  We  suspected  that he  was  experiencing  nociceptive  pain
caused  by  a plug  meshoma,  so  we  performed  a  laparoscopic  plug  extraction.  His inguinal  pain  improved
to  2 out  of 10 on  the  second  postoperative  day,  and  he  stopped  taking  pain  medication  by  10  months
after  surgery.

DISCUSSION:  The  laparoscopic  approach  to plug  removal  is  safe  and  simple.  We  successfully  avoided
causing  new-onset  pain  by  not  using  a groin  incision  to  remove  the  mesh  plug.
CONCLUSION:  Laparoscopic  plug  removal  for  nociceptive  pain  due  to a plug  meshoma  is effective.  How-
ever,  since  there  is  insufficient  evidence  to recommend  mesh  removal  without  triple  neurectomy,
informed  consent  and  further  consideration  of techniques  and  diagnostic  methods  are  needed.

© 2019  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

The main associated morbidity after tension-free mesh repair
s chronic postoperative inguinal pain (CPIP) [1]. Surgery may  be
onsidered if CPIP does not improve with conservative treatment
y a specialist for 6 months to 1 year—the time required for res-
lution of the inflammatory response triggered by the presence
f mesh [1–3]. However, it is often difficult to determine when
urgery is indicated. Triple neurectomy is the indicated proce-
ure; there is insufficient evidence to support mesh removal alone
ithout neurectomy in patients with CPIP [2]. Plug removal is nec-

ssary when the plug is causing nociceptive pain; the laparoscopic
pproach is easy to perform and provides adequate anatomic visu-
lization without hindrance from previous scarring [4]. However,
here are few reports [4] describing this procedure, and the ques-

ions remain whether to add an inguinal incision to remove the
nlay patch and to perform triple neurectomy.
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We report herein a patient who  underwent laparoscopic plug
removal for chronic pain after an inguinal hernia repair using the
plug-and-patch technique. This study has been reported according
to the Statement Updating Consensus Surgical Case Report (SCARE)
guidelines [5].

2. Case presentation

A 76-year-old Japanese man previously underwent a right direct
inguinal hernia repair using the plug-and-patch technique in our
department. The PerFixTM Light Plug, size XL (C.R. Bard, Inc., Mur-
ray Hill, NJ), was  fixed to the fascia transversalis using 4 absorbable
sutures. The onlay patch was  not sutured in place. The patient
experienced severe groin pain after surgery, but this improved
with administration of tramadol hydrochloride. Two  years later,
the patient again began to experience groin pain, for which he was
prescribed pain medication at a nearby clinic.

Four years after the initial surgery, he visited our department

with the complaint of right groin pain. A solid mass was palpable
in the right inguinal region; we presumed this was attributable to
the mesh. Palpation of the mass caused severe pain, but there was
no pain at any other location. Abdominal computed tomography
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Fig. 1. Abdominal computed tomography shows a meshoma at the location of the plug (white arrow).

Fig. 2. Operative findings.
(a) Laparoscopy revealed that the plug projected into the abdominal cavity (white arrow).
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b)  The plug (white arrow), projecting on the medial side of the inferior epigastric a
c)  The extracted plug.
d) The genital branch of the genitofemoral nerve (white arrow) is ligated and disse

evealed a meshoma (Fig. 1). The patient was offered mesh extrac-
ion, but he declined. We  consulted an anesthesiologist about the
ossibility of a nerve block and trigger point injections, but they
dvised that the effect would be temporary.

Five years after surgery, the patient expressed a desire for
esh removal, as his pain rated 8 out of 10 on a numeric rat-

ng scale. We  determined that the likely etiology of his pain was
ociceptive, caused by a plug meshoma. Computed tomography
ndings indicated that the plug would be easy to extract by a
ransabdominal surgical approach. We  thought there was a high
ossibility of improving the patient’s pain by removing the plug,
nd laparoscopic surgery would be an easy way to accomplish this.
owever, the International Guidelines for Groin Hernia Manage-

ent (IGGHM) recommend mesh removal with triple neurectomy

or patients with CPIP [2]. In addition to laparoscopic plug removal,
e also considered removing the onlay patch and performing triple
eurectomy at the same time, but in our patient with mainly
 is excised.

nociceptive pain caused by the plug, we felt the more extensive
procedure would be overly invasive and would carry the risk of
causing new pain by adding a groin incision. We  offered the patient
laparoscopic plug extraction with simultaneous resection of the
genital branch of the genitofemoral nerve. If this procedure did not
improve his pain, the plan was  to later remove the onlay patch
and perform iliohypogastric and ilioinguinal nerve resection by an
anterior approach. The above explanation was given to the patient
and consent was obtained.

Laparoscopy revealed that the plug projected into the abdom-
inal cavity (Fig. 2a). The plug was  excised using an ultrasonically
activated device (Fig. 2b, c). In addition, the genital branch of the
genitofemoral nerve was  exposed, ligated using an ENDLOOP® Lig-

ature (Ethicon, USA), and dissected (Fig. 2d). Finally, the peritoneum
was closed using continuous suturing technique.

The patient reported that his inguinal pain improved to 2 out of
10 on the second postoperative day, and he was  discharged from
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he hospital. He still required pain medication for low back pain,
ut he stopped taking this by 10 months after surgery. There has
een no recurrence of the inguinal hernia.

. Discussion

The International Guidelines for Groin Hernia Management
IGGHM) define CPIP as moderate pain that affects daily activities
nd lasts for longer than 3 months postoperatively [2]. The reported
ncidence of CPIP ranges from 0.7% to 43.3%; the reason for this large
ifference is because of different times of assessment and differ-
nt methods of measurement in the existing reports [6]. Between
.5% and 6% of patients experience debilitating pain affecting nor-
al  daily activities or work [7]. While the IGGHM considers CPIP

o be primarily of neuropathic origin [2], it remains controversial
hether CPIP is more likely to be nociceptive or neuropathic. Noci-

eptive pain is caused by chronic, continuous stimulation of pain
bers by compression resulting from excessive fibrosis associated
ith wrinkling of the mesh (meshoma).

Globally, the most commonly performed surgery for tension-
ree repair of inguinal hernias is the Lichtenstein method [8], which
s one of the techniques recommended by the IGGHM [2]. However,
he plug-and-patch technique [9] is preferred in Japan, where CPIP
eems to most frequently occur in patients who underwent this
echnique.

An international consensus algorithm recommends triple
eurectomy by a herniologist when neuropathic pain is not

mproved by conservative treatment by a pain team. If a meshoma is
etermined to be the cause of the pain, resection is recommended.
ince neuropathic pain often coexists with nociceptive pain caused
y a meshoma, and there is a possibility that new nerve damage
ay  occur while removing the mesh, simultaneous nerve resec-

ion at the time of mesh removal is recommended [2]. The IGGHM
tates that there is insufficient evidence to support mesh removal
lone without neurectomy in patients with CPIP, and that there is
nsufficient evidence for the diagnostic and therapeutic value of
erve blocks [2]. The trigger point injection is a simple procedure
hat can be performed by a general surgeon. We did not perform
t with the advice of an anesthesiologist. However, if it could be
ffective temporarily, it might have been done for our patient who
id not want surgery at first.

Our patient’s plug was considered amenable to the laparoscopic
pproach. Laparoscopic surgery can also confirm the absence of
ernia recurrence, and there are rare case reports of pain improve-
ent with laparoscopic plug removal alone [4]. The procedure was

asy because we were sufficiently experienced with the trans-
bdominal preperitoneal (TAPP) method and had experience in
aparoscopic plug removal for hernia recurrence [10]. We  consid-
red removing the onlay patch with triple neurectomy, but we
ecided against these procedures because of the risk of causing
dditional pain by creating an inguinal incision. If the patient had
ot experienced adequate improvement in symptoms, we planned
o adopt the latter approach as a second phase of pain-relief surgery.
t is important to note that a 2-stage plan should not be selected if
he patient is unwilling to undergo a second surgery. In addition to
aparoscopic plug removal, we also resected the genital branch of
he genitofemoral nerve; this can easily be performed in the same
eld of view. However, this procedure may  have been unnecessary,
s our patient reported no scrotal pain.

When a patient has previously undergone a plug-and-patch her-
ia repair, it is necessary to determine whether the plug or the onlay

atch is the cause of CPIP. It is necessary to examine the effective-
ess of trigger point injection for diagnosis and treatment and to
ccumulate evidence. When it is determined that a patient has noci-
eptive pain due to a plug, laparoscopic plug removal alone may be
PEN  ACCESS
urnal of Surgery Case Reports 65 (2019) 107–110 109

adequate. If the operator is familiar with the TAPP method, the pro-
cedure is simple and provides good anatomic visualization without
hindrance from previous scarring. We  were able to successfully
avoid causing new-onset pain for our patient by not creating a groin
incision at the time of plug removal.

4. Conclusion

In patients who  experience plug-related nociceptive CPIP after
a hernia repair using the plug-and-patch technique, laparoscopic
plug removal is a simple and safe method. Further research into
techniques, including diagnostic methods, is necessary.
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