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CHAPTER 9

An International Consensus Algorithm for Management
of Chronic Postoperative Inguinal Pain

JFM Lange, R Kaufmann, AR Wijsmuller, JP Pierie, RJ Ploeg, DC Chen, PK Amid

Hernia, February 2015 19: 33-43

Abstract
Purpose
Tension free mesh repair of inguinal hernia has led to uniformly low recurrence rates.
Morbidity associated with this operation is mainly related to chronic pain. No consensus
guidelines exist for the management of this condition. The goal of this study is to design
an expert-based algorithm for diagnostic and therapeutic management of chronic
inguinal postoperative pain (CPIP).
Methods
A group of surgeons considered experts on inguinal hernia surgery was solicited to
develop the algorithm. Consensus regarding each step of an algorithm proposed by the
authors was sought by means of the Delphi method leading to a revised expert-based
algorithm.
Results
With the input of 28 international experts, an algorithm for a stepwise approach for
management of CPIP was created. 26 participants accepted the final algorithm as a
consensus-model. One participant could not agree with the final concept. One expert did
not respond during the final phase.
Conclusion
There is a need for guidelines with regard to management of CPIP. This algorithm can
serve as a guide with regard to the diagnosis, management, and treatment of these patients
and improve clinical outcomes. If an expectative phase of a few months has passed
without any amelioration of CPIP, a multidisciplinary approach is indicated and a pain
management team should be consulted. Pharmacologic, behavioral, and interventional
modalities including nerve blocks are essential. If conservative measures fail and surgery
is considered, triple neurectomy, correction for recurrence with or without neurectomy,
and meshoma removal if indicated should be performed. Surgeons less experienced with
remedial operations for CPIP should not hesitate to refer their patients to dedicated
hernia surgeons.
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Introduction
With the success of tension-free mesh based inguinal repair, the incidence of chronic
postoperative inguinal pain (CPIP) has surpassed that of recurrence after open and
laparoscopic herniorrhaphy. Due to different definitions of CPIP the reported incidences
of CPIP ranges from 1-63% [1-7]. Significant CPIP affects daily life for 5-10 per cent of
patients [8,9]. Quality of life has become the most relevant outcome of inguinal hernia
repair. Considering the high prevalence of CPIP, a systematic approach is needed for
optimal management.
In 2008, two International consensus conferences led by widely published and lectured
panelists formally defined CPIP as new or different quality pain (if pain existed prior to
hernia repair) arising as a direct consequence of a nerve lesion or a disease affecting the
somatosensory system after inguinal hernia repair [10]. Common sources of CPIP were
considered to include hernia recurrence, nociceptive problems (tissue inflammation,
foreign material, meshoma) and neuropathic causes (direct nerve injury or perineural
scarring). There is no discrete distinction between neuropathic and nociceptive pain,
and the diagnosis is further complicated by excitatory coupling between sympathetic
and afferent nociceptive nerve fibers, neuroplasticity, deafferentation hyperalgesia,
and pain centralization, in addition to economic, social, genetic, and patient-related
factors. Patients with neuropathic pain classically demonstrate hypo- or hyperesthesia,
allodynia, and paresthesia. While the majority of these patients can be managed with
pharmacologic, interventional, and behavioral measures, operative management
is sometimes necessary. Complicating the management of this challenging patient
population, there is no universally agreed upon pathophysiology or treatment for CPIP.
In 1999, Heise and Starling proposed the new syndrome of mesh related inguinodynia
[11]. It is, however, important to recognize that the problem of CPIP preceded mesh
based repairs and, in their report, CPIP after tissue based repairs was far more common.
Although ultrastructural histologic changes of neural tissue in contact with mesh
material have been clinically and experimentally described, the presence of a mesh, per
se, is not causative [12-14]. In 2004, Amid described potential risk factors for developing
acute pain after open mesh repair: taut fixation of the mesh instead of fixation with
some laxity, peri-ostial sutures, and herniotomy instead of repositioning of the hernia
sac [15].
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In CPIP, neuropathic pain predominates over nociceptive or visceral pain. Amid
emphasized the role of iatrogenic damage to one or more of the three inguinal nerves from
direct damage due to direct contact of mesh with nerves, unrecognized nerve injury, or
nerve entrapment from suture or mesh fixation as the primary cause of neuropathy. The
central causative role of the three inguinal nerves in CPIP is supported by the favorable
results of therapeutic neurectomy [16-18]. Structural changes of the mesh as it contracts
and fibroses may lead to nociceptive pain or nerve entrapment by wrinkling of the mesh,
representing a so called meshoma [19]. Mesh excision has reduced CPIP in patients in
which a meshoma was identified based on clinical and radiographic examination.
There are several options for the treatment of CPIP often dictated by the expertise
of the specialist caring for a patient. Conservative treatment modalities include nonsteroidal anti-inflammatory agents, neuropathic medications, opiods, topical anesthetics,
behavioral therapy, and physical therapy. Non-surgical interventional treatment
include local nerve blocks, steroid injections, cryotherapy, alcohol or phenol injection,
transcutaneous nerve stimulators, and neurolysis [20]. These methods may serve both
diagnostic and therapeutic roles and can aid in the identification and localization of the
involved nerves. Operative management is reserved for cases refractory to conservative
measures and consists of variations of groin exploration, mesh removal, and neurectomy
[11, 14, 21].
Despite numerous publications addressing treatment of CPIP, no consensus guidelines
regarding its management currently exist. Considering the high prevalence of CPIP, the
magnitude of the problem is too great to depend solely upon dedicated hernia surgeons
for management. Most hernia repairs are performed by general surgeons and the initial
management of CPIP is general surgeon or primary care physician. Many patients can
be treated without reoperation and early intervention will help to prevent centralization
of pain. The goal of this project was to develop a consensus algorithm with a stepwise
approach to patients with CPIP, summarizing best-available practices based on the
expertise of international specialists managing this condition.
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Methods
The objective of this study was the development of a consensus-algorithm based on the
opinion of an international group of surgeons considered experts on inguinal hernia
surgery. Experts invited to participate in this study were:
1) Surgeons with one or more publications on surgical aspects regarding CPIP
2) Chairmen of study sessions on CPIP in major international hernia congresses in
2010, 2011 and 2012 (EHS Istanbul, RICH Rotterdam, AHS New York)
3) Surgeons identified as experts by peers in the first two groups.
An initial algorithm proposed by the authors was presented to this group for commentary.
All input was implemented into a revised version of the algorithm. This second algorithm
was the focus of discussion and debate during an expert meeting on CPIP during the
2012 combined congress of the American (AHS) and European (EHS) Hernia Societies
in New York leading to a revised third version.
In the subsequent stage of the study, consensus regarding each step of the algorithm was
sought based on the Delphi method in which anonymous and ongoing responses from
the predefined group of surgeons led to a decision that is representative of this “collective
intelligence” [22]. All consultants were asked to anonymously respond to each step of the
algorithm. Steps that did not have 100% agreement were submitted back as a multiplechoice survey in which all responses of the expert group were incorporated as possible
answers. It was agreed that the answer with the most votes would be the consensus
response for that respective step. The final version distilled from this process was sent to
all experts for review. Three response options were possible: 1) Total agreement 2) Partial
agreement but approval of the flowchart for practical use 3) Disagreement and rejection.

Results (figure 1)
Forty-seven experts were identified and invited to participate in this study. Of these
47, 28 responded and agreed to participate. From these 28 consultants, 15 participants
provided additional comments and feedback on the initially proposed algorithm.
Responses were collected and analyzed, with identification of common and conflicting
viewpoints summarized in a second iteration.
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The second version did not differ significantly with regard to the basic structure of the
algorithm. The algorithm starts with the two categories of patients who require medical
attention: patients with pain immediately after inguinal hernia-surgery (acute pain) and
patients who develop pain later in their course. This second group is subdivided in two
categories: patients who complain in the early postoperative phase and those who have
persistent pain or develop pain after some months. Acute, excruciating pain is considered
an indication for early re-exploration. If postoperative pain develops later in the course
of recovery or if symptoms of pain persist beyond the normal postoperative recovery
period, an expectative phase of three months is indicated. During this time, analgesics
and conservative measures are recommended.
If pain persists after three months recurrence should be excluded based on physical
examination. In cases of clinical recurrence, operative correction is indicated, with or
without triple neurectomy depending on the type of pain (neuropathic or nociceptive). If
physical examination does not demonstrate recurrence, ultrasonography is recommended
as the initial diagnostic procedure of choice to exclude occult recurrence or meshoma. If
ultrasonography is unrevealing, cross sectional imaging with MRI might detect potential
recurrence, meshoma, or other pathologies.
If recurrence is identified and associated with pain, open anterior repair is recommended
in conjunction with triple neurectomy if accompanied by neuropathic pain. If the initial
hernia operation was an anterior repair (Lichtenstein, Shouldice, Bassini, McVay),
laparoscopic surgery is not the primary recommended modality because placement of
mesh in the preperitoneal space may lead to additional neuropathy of the preperitoneal
nerves (main trunk of the genitofemoral nerve and the preperitoneal segment of its
genital branch). This is contrary to the recommendations for simple recurrence without
neuropathic pain which would favor a laparoscopic remedial operation. If laparoscopic
repair of recurrence fails to address the pain, it would not be possible to differentiate
whether the source of pain is from neuropathy of nerves in front or behind the transversalis
fascia. If the initial hernia operation was a posterior repair (TEP, TAP, PHS, TIPP, and
other preperitoneal repairs) anterior repair is recommended with open “extended” triple
neurectomy including the genitofemoral nerve trunk if needed. Laparoscopic repair for
recurrence may be performed but neuropathic pain if present must be addressed with
retroperitoneal triple neurectomy proximal to the site of neuropathy.
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Figure 1
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If no anatomical pathology is identified, the surgeon should refer the patient to a pain
management team familiar with CPIP. In addition to pharmacologic and behavioral
treatment, interventions play a major role in the diagnosis and treatment of CPIP.
Nerve blocks of the ilioinguinal, iliohypogastric, and genital nerves are of significant
importance as they serve both a diagnostic and therapeutic role. If conservative or
interventional modalities are unsuccessful or not durable, surgical intervention should
be offered. If the original operation involves mesh in the preperitoneal space from open
or laparoscopic repair, open extended triple neurectomy to resect the genitofemoral
trunk or laparoscopic retroperitoneal triple neurectomy is indicated [18].
With the second iteration, all participating experts were independently surveyed.
Consensus was reached on 19 of the 28-steps in this algorithm. There were divergent
responses on nine of the 28 steps. The authors defined nine multiple choice questions
based on the submitted responses. Participants of the expert panel agreed that the
majority response would be selected in the algorithm.
Twenty-one of the original 28 experts participated in the Delphi method stage of
algorithm development. The nine questions with divergent opinions are listed in Figure
1 with the majority answer underlined. For eight out of nine questions, there was an
answer with a vast majority. Question No. 5 had equal responses for answer A and C and
the responses were integrated to represent both opinions. The majority responses of the
23 remaining experts led to the final iteration of the algorithm (Figure 2).
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Of the 28 participating experts, 26 accepted the consensus algorithm: 12 totally agreed
with the algorithm, 14 agreed despite a few minor details with overall approval of the
algorithm. One expert could not agree with the final concept. One expert did not respond
during the final phase.

Discussion
Recurrence has become a lesser issue in modern inguinal hernia surgery owing to the
success of tension-free mesh based repairs. Correspondingly, quality of life and the
avoidance of CPIP are considered primary outcomes of elective inguinal herniorrhaphy.
The high incidence of CPIP has become a significant factor in the consideration of
a “watchful waiting” approach for elderly and asymptomatic inguinal hernia patients.
CPIP has increasingly been identified as an important outcome of clinical trials and its
prevention and management have become prominent topics in inguinal hernia research.
The International Association for the Study of Pain (IASP) broadly classifies
postherniorrhaphy inguinodynia into nociceptive and neuropathic pain [23]. Nociceptive
pain is caused by activation of nociceptors by nociceptive molecules. It is caused by
tissue injury or inflammatory reaction. Neuropathic pain is caused by direct nerve
injury. It is characterized by inguinodynia with radiation to the scrotum/femoral
triangle, paresthesia, allodynia, hyperpathia, hyperalgesia, hyperesthesia, hypoesthesia,
and positive Tinel’s sign. There is no precise demarcation between nociceptive and
neuropathic pain, and the complexity of diagnosis is increased by social, genetic, patient,

9

and psychological factors.
In-depth groin neuroanatomy knowledge is of paramount importance to prevent and
treat postherniorrhaphy chronic pain. Knowledge of the original operative technique
and detailed evaluation of the original operative report help to determine the likely
etiologies of pain and the nerves at risk. The diagnosis is very much dependent on a
detailed history and physical examination. Physical exam findings are dependent on the
neuroanatomic course of the three inguinal nerves, their respective dermatomes, and the
presences of mesh or recurrence. Tools including pre-operative dermatomal mapping
[18], quantitative sensory testing, imaging, and diagnostic interventions (nerve blocks)
help to characterize the etiology and direct treatment.
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Treatment of the patient with CPIP remains a challenge and several different therapeutic
strategies have been proposed. Conservative treatment with pharmacologic, topical,
behavioral, and expectant measures is advocated in all patients. Interventional techniques
including nerve infiltration, blockade, neuromodulation, and ablative techniques have
all been used in the management of CPIP. Results of selective or triple neurectomy of
one or more of the three inguinal nerves and resection of meshoma have been published
with practical efficacy [15, 19]. Despite this volume of information, no consensus on the
management of CPIP has been published and high-level evidence on the management of
CPIP is lacking. Triple neurectomy described by Amid in 1995 is currently an accepted
surgical treatment for neuropathic pain refractory to conservative measures [10].
While some surgeons have had success with selective neurectomy, triple neurectomy is
generally recommended due to neuroanatomic and technical considerations. There is
significant cross innervation between the inguinal nerves and reoperating in the scarred
field becomes increasingly more difficult and morbid for subsequent remedial operations.
Extensive study of the anatomical variation of these nerves from the retroperitoneum
to its terminal branches in the inguinal canal demonstrates significant variation in the
number, location, and cross-innervation of these three nerves. Additionally, visual
identification of the nerve at the time of reoperation cannot adequately exclude injury.
Electron micrography of grossly normal nerves resected at the time of triple neurectomy
often demonstrates ultrastructural nerve damage. It is often challenging to identify
nerves in the scarred field. Reoperation, especially with concurrent mesh removal,
carries the added risk of recurrence, vascular injury, testicular compromise, and visceral
injury. Best available evidence suggests that triple neurectomy has higher efficacy than
selective neurectomy.
Open or endoscopic methods are available to perform triple neurectomy depending on
the type of prior repair, the presence of recurrence or meshoma, and if orchialgia is
present. Open triple neurectomy involves re-exploration through the prior operative
field and is indicated when recurrence or meshoma are present or for treatment of
patients that originally underwent anterior repair without preperitoneal placement of
mesh. The ilioinguinal nerve is identified lateral to the internal ring, between the ring
and the anterior superior iliac spine. The iliohypogastric nerve is identified within the
anatomical cleavage between the external and internal oblique aponeurosis. The nerve
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is then traced proximally within the fibers of the internal oblique muscle to a point
lateral to the field of the original hernia repair. Failure to do so may leave the injured
intramuscular segment of the nerve behind. The inguinal segment of the genital branch
of the genitofemoral nerve can be identified adjacent to the external spermatic vein
between the cord and the inguinal ligament and traced proximal to the internal ring where
it is severed. Alternatively, the nerve may be visualized within the internal ring through
the lateral crus of the ring. Standard triple neurectomy does not address neuropathy of
the preperitoneal nerves (main trunk of genitofemoral nerve and preperitoneal segment
of its genital branch) after open or laparoscopic preperitoneal repair. In these cases, an
“extended” triple neurectomy may be performed dividing the floor of the inguinal canal
to access the genitofemoral trunk in the retroperitoneum directly over the psoas muscle.
Nerves should be resected proximal to the field of original hernia repair. Although there
are no specific data available, ligation of the cut ends of the nerves to avoid sprouting
and neuroma formation and intramuscular insertion of the proximal cut end to keep
the nerve stump away from scarring within the operative field are recommended [10].
Neurolysis, which does not address ultrastructural changes of nerve fibers, is not
recommended. Simple removal of entrapping sutures or fixating devices while leaving
the injured nerves behind is not recommended and does not address irreversible damage
to the nerve.
Endoscopic retroperitoneal triple neurectomy allows for access proximal to all potential
sites of peripheral neuropathy overcoming many of the limitations of open triple
neurectomy after laparoscopic or open preperitoneal repair [24,25,26]. Prior preperitoneal
laparoscopic or open procedures may damage or entrap the nerve in the preperitoneal
position making proximal access to the three nerves a challenge. Endoscopic access
to these three nerves in the retroperitoneum allows for definitive identification of the
ilioinguinal and iliohypogastric nerves at the L1 nerve root overlying the quadratus
lumborum muscle and the genital and femoral branches of the genitofemoral nerve
exiting from the psoas muscle. The operative technique is safe and proximal to the field of
scarring from all prior inguinal hernia repairs. Complications including deafferentation
hypersensitivity are a significant concern. In addition to numbness in the groin region
and flank, patients undergoing proximal neurectomy may develop bulging of the lateral
abdominal wall because of the additional loss of motor function of the iliohypogastric
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and ilioinguinal nerve (innervation of tranversus abdominus muscle). In the absence
of recurrence or meshoma, endoscopic management may be the preferred technique
for definitive operative management of CPIP. Selection of appropriate patients is most
important and management is best deferred to experienced hernia specialists.
The consensus recommendation is that re-operation for CPIP should be performed only
by experienced surgeons [10].
CPIP caused by recurrence is a less common etiology in these predominantly neuropathic
pain syndromes. However, it still represents a cause of CPIP largely to be excluded by
physical examination and imaging. This contrasts with neuropathic pain, for which there
are no reliable tests and can be considered a diagnosis ‘per exclusionem’. Ultrasound
is recommended as the first diagnostic test for recurrence (and meshoma) because of
costs and facility. It becomes more complicated if there is a possible combined origin
for pain: recurrence and neuropathic pain. In case of the combination of recurrence
and neuropathic pain it is important to consider the prior technique of hernia repair
and the location of the mesh as this will dictate the ideal approach for neurectomy and
the subsequent repair (Figure 3). In case of initial anterior repair anterior to the fascia
transversalis (i.e. Lichtenstein procedure, Shouldice, tissue repairs), a standard open
triple neurectomy including resection of the intramuscular segment of the iliohypogastric
nerve should be performed [27]. Laparoscopic repair of the recurrence can potentially
lead to neuropathy of the preperitoneal nerves (main trunk of genitofemoral nerve
and preperitoneal segment of its genital branch) and when combined with open triple
neurectomy, it would not be possible to differentiate between neuropathy of nerves in
front and behind the fascia transversalis as source of pain after this second operation.
An alternative is to perform an endoscopic hernia repair and an endoscopic triple
neurectomy. In case of recurrence and neuropathic pain after preperitoneal mesh repair
(i.e. TEP, TIPP, TAPP), the recurrence should be corrected with an anterior technique
(preferable Lichtenstein procedure) to avoid the prior scarred field. However, a triple
neurectomy via this approach would not be useful as the potential damaged nerves are
located behind the fascia transversalis. As a result the anterior correction should ideally
be combined with an endoscopic triple neurectomy in the “untouched” plane proximal
to the preperitoneal mesh. A remedial laparoscopic operation is an alternative approach
with proximal neurectomy if indicated.
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Partial or complete mesh removal is indicated in case of meshoma pain refractory to
conservative management. Meshoma as a pathologic entity can present in different
gradations from mass-like density to more subtle effects of mesh wrinkling or fibrosis.
While meshoma will require surgical intervention if persistent and severe, occasionally
patients whose overall pain levels improve can manage without re-exploration and
removal. If the pain team is able to decrease the pain with pharmacologic, behavioural,
and interventional treatment, this would be preferable. The greatest morbidity in these
reoperative surgeries is from removal of the mesh given its apposition to vital structures
with the potential for bleeding, testicular loss, visceral injury, and creation of a new
hernia. Any potential to spare a patient from surgery is advisable.
Systematic triple neurectomy instead of removal of meshoma only or removal of the
nerves entrapped by meshoma only, is recommended because of neuronanatomic and
technical considerations[24]. From a neuroanatomic perspective, there is significant
cross innervation of the nerves within the inguinal canal and within the preperitoneal
space. Any neuropathic pain cannot be isolated to one specific nerve and if neurectomy
is performed, all potentially damaged nerves within an operative field should be taken.
From a technical perspective, the reoperative surgery to remove the mesh will likely
damage the nerves within the operative field and neurectomy was advised by the panel.
Chronic testicular pain (orchialgia) has been left out of the scope of this algorithm,
focusing primarily on inguinal pain. In most cases of orchialgia, the etiology is
neuroanatomically and causatively distinct from CPIP. Accordingly, triple neurectomy
is typically ineffective for this indication. The management of orchialgia after inguinal
herniorrhaphy remains challenging and it is important to note that it can arise after all
variants of inguinal repair [24,25,28]. Resection of the paravasal fibers or spermatic
cord denervation might be an option for patients with neuropathic testicular pain but
must be performed proximal to the level of pathology. Orchiectomy remains an option,
but should only be reserved for refractory cases with evidence of nociceptive pain and
parenchymal testicular compromise [29].
This current study was designed to create a working algorithm using the Delphian
method integrating the existing cumulative knowledge on the clinical management of
CPIP. This method is predicated on the concept of “collective intelligence” of a focused
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group and is designed to prevent bias through anonymity and regular feedback. By
ensuring these factors, personal bias is minimized and free expression of opinions is
encouraged without influence from authority or personality. Open critique is fostered
allowing for admission of errors and revision of the working construct. The process
continues through thesis and antithesis, until synthesis and consensus are reached. Bias
within the group is minimized through this method. The limitation of this process is that
some notable and respected authorities in the field did not participate. That being said,
the product of 26 authorities on CPIP represents the most comprehensive and inclusive
effort to create a consensus algorithm to date.
The flowchart produced is the first consensus version of a fluid algorithm based upon
best available evidence and opinion to date. As it is opinion based by nature, it should
not be considered as a strict guideline. Rather, it should serve as a practical tool for
surgeons and clinicians treating the complex problem of CPIP. The algorithm can help
direct appropriate management based upon the standard practice of an international
group of surgeons considered expert on inguinal hernia surgery. It will also serve as a
standard for further research representing the starting point for a developing dynamic
algorithm.
In conclusion: with the frequency of inguinal hernia correction as one of the most
performed operations worldwide and the high incidence of CPIP, there is need for
guidelines with regard to management of CPIP. This algorithm will hopefully serve as
a guide to the management of these patients and help to improve clinical outcomes. If
an expectative phase of a few months has passed without any amelioration of CPIP,
a multidisciplinary approach is indicated and a pain management team should be
consulted. If conservative measures fail and surgery is considered, triple neurectomy or
correction for recurrence with or without neurectomy should be performed. Surgeons
less experienced with remedial operations for CPIP should not hesitate to refer their
patients to dedicated hernia-surgeons.
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