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Abstract
Introduction Chronic pain is one of the most frequent clinical problems after inguinal hernia surgery. Despite more than two 
decades of research and numerous publications, no evidence exists to allow for chronic postoperative inguinal pain (CPIP) 
specific treatment algorithms.
Methods This narrative review presents the current knowledge of the non-surgical management of CPIP and makes sug-
gestions for daily practice.
Results There is a paucity for high-level evidence of non-surgical options for CPIP. Different treatment options and algo-
rithms have been published for chronic pain patients in the last decades.
Discussion and conclusion It is suggested  that non-surgical treatment is introduced in the management of all CPIP patients. 
The overall approach to interventions should be pragmatic, tiered and multi-interventional, starting with least invasive and 
only moving to more invasive procedures upon lack of effect. Evaluation should be multidisciplinary and should take place in 
specialized centres. We strongly suggest to follow general guidelines for treatment of persistent pain and to build a database 
allowing for establishing CPIP specific evidence for optimal analgesic treatments.

Keywords Chronic pain · Inguinal hernia repair · Groin hernia repair · Chronic postoperative inguinal pain

Introduction

Within the past decades, chronic postoperative pain has 
gone from sporadically reported, to being recognized as a 
common and complex problem after all types of surgery. 
Whereas the overall incidence ranges from 5 to 20% depend-
ing on the specific procedure, pain affecting everyday activi-
ties occurs in about 5–8% of patients across procedures 

[1–3]. The Global Burden of Disease Study 2016 showed a 
15.3% increase in burden of disease due to abdominal wall 
hernias [4]. The majority of these hernias require repair, 
resulting in 20 million groin hernia repairs being performed 
annually [5, 6].

Chronic postoperative inguinal pain (CPIP) is defined as 
pain for at least 3 months, including a level of pain rated by 
the patient as at least moderate and impacting daily activities 
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[7]. Since groin hernia repair has a 10–12% risk for CPIP, 
this means that two million people are at risk of sustained 
pain more than three months after groin hernia repair yearly, 
resulting in a significant global burden of disease [7–9]. Due 
to the low incidence of hernia recurrences, prevention of 
CPIP should be at least as high a priority for the hernia 
surgeon.

The optimal solution for CPIP would be prevention. How-
ever, despite several intra-operative strategies (e.g. laparo-
scopic technique, careful tissue handling, mesh selection, 
anaesthesiological and analgesic techniques, etc.), it is still 
impossible to avoid CPIP from occurring in specific patients. 
This is partially due to inpatient factors, such as patient’s 
genetics and nociceptive systems, making them susceptible 
to chronic pain. Thus, we as clinicians are left with the task 
of managing CPIP, which is difficult due to its complex-
ity and heterogeneity, and the lack of clear evidence based 
guidelines.

Several approaches have been suggested for the manage-
ment of CPIP, ranging from cognitive therapies or pharma-
cological interventions to re-operations with neurectomy 
and/or mesh removal. Treating CPIP with another surgical 
intervention sounds contradictory on itself, as surgery for 
pain could potentially aggravate pain. The essence is “do no 
further harm” or “doing less is best”. However, reoperation 
can produce significant improvements and is undoubtedly 
an effective treatment modality in selected patients [10, 11].

The management of patients with CPIP is complex, and 
we have to acknowledge that the evidence is still too sparse 
to allow firm recommendations for daily practice. Currently, 
studies on surgical interventions for CPIP have inadequate 
descriptions of preoperative triage processes to make firm 
conclusions on the actual risk/benefit profile relative to 
less invasive measures. Nevertheless, promising results are 
emerging and evidence from other areas within chronic pain 
can be drawn upon when treating these patients. The aim 
of this review was to present the current knowledge of the 
non-surgical management of CPIP, in the context of social, 
psychological and physical factors of the individual patient. 
Additionally, suggestions are made for the management of 
patients with CPIP and future research.

Methods

For this narrative review we were informed by studies 
that describe the non-surgical management of CPIP. We 
searched seven electronic databases (PubMed, PudMed 
Central, MEDLINE, Embase, the Cochrane Central Regis-
ter of Controlled Trials, Google Scholar and Springer Link). 
The following search terms were used: “inguinal hernia”, 
“groin hernia”, “hernia repair”, “mesh repair”, “CPIP”, 
“pain”, “inguinodynia”, “non-surgical treatment”, “cap-
saicin”, “lidocaine”, “pharmacological”, “radiofrequency”, 
“cryoablation”, “peripheral nerve stimulation”, “DRG”, 
“centralization”, “expertise”. All titles and abstracts were 
screened for eligibility by two authors (NVV, EA). In case 
of disagreement the other authors were consulted. Based on 
the literature and on personal experience suggestions were 
made.

Results

CPIP definition

Understanding the problem of CPIP renders a clear defi-
nition first. Throughout literature the definition of chronic 
postsurgical pain differs. The original definition of post-
surgical pain by Macrae stipulates that the pain has devel-
oped after a surgical procedure. Furthermore, the definition 
includes at least two months duration, and that other causes 
for the pain as well as other pre-existing problems must have 
been excluded or solved [12]. According to the International 
Association for the Study of Pain (IASP), chronic postsurgi-
cal pain would be defined as “chronic pain that develops or 
increases in intensity after a surgical procedure or a tissue 
injury and persists beyond the healing process, i.e. at least 
3 months” [13]. Although time thresholds are included in 
both definitions, caution should be taken when translating 
this definition for inguinal hernia surgery.

A time threshold of three months has been suggested by 
IASP because it provides for clear operationalization [14]. 
However, the inflammatory healing process in mesh-based 

Table 1  Definitions of post-surgical pain and chronic postoperative inguinal pain

Chronic post-surgical pain Chronic postoperative inguinal pain

1. The pain developed after a surgical procedure 1. Pain occurs after a herniotomy
2. The pain is of at least 2 months duration 2. Pain of at least 6 months duration
3. Other causes for pain should have been excluded (e.g. continuing malignancy or chronic infec-

tion)
3. Other causes of pain excluded

4. The possibility that the pain is continuing from a pre-existing problem has been explored, and 
exclusion attempted

4. Postoperative pain different from pre-
operative pain (frequency, intensity, loca-
tion, character)
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inguinal hernia repairs may last longer [15]. A longer time 
frame of six months was suggested in the definition of CPIP 
in 2013 [16]. Additionally, it was stated that the postopera-
tive pain should be different from the pre-operative pain in 
terms of frequency, intensity, location, and character. This is 
important, as it allows for the presence of pre-operative pain 
in CPIP, in contrast to the Macrae definition, recognizing 
that pre-existing pain itself is one of the most important risk 
factors for developing CPIP and other chronic postoperative 
pain syndromes [2, 3]. The two definitions are compared in 
Table 1.

Despite the various definitions of chronic pain, the Hernia 
Surge guideline recommends using the widely accepted time 
period of at least three months to define CPIP, and we agree 
with that [7]. Additionally, it is recommended that the CPIP 
definition includes a level of discomfort rated by the patient 
as at least moderate and impacting daily activities. The insti-
gation of treatment should assess to which extent the pain 
impacts the patient’s life, to discuss the pro and con’s when 
deciding whether and how to treat the patient.

CPIP: What do we already know?

Guidelines have gained much popularity in the last decades, 
by summarizing the best available evidence and provid-
ing recommendations for physicians. They will hopefully 
become more specific for CPIP in the future, when more 
evidence is gained, but as for now they are mainly overviews 
of topics that recommend more research.

Table 2 presents the evidence of the non-surgical treat-
ment of CPIP. In 2018, the first international guideline on 
groin hernia management was published, including a thor-
ough summary of the latest evidence regarding CPIP until 
January 2015 [7]. Until then, seven reviews had been pub-
lished describing different treatment options and algorithms 
for chronic pain patients [8, 10, 17–21]. Neither any of these 
reviews or algorithms have been tested for the impact on 
patient outcomes in large series, nor have found that the 
evidence for CPIP treatment was solid enough to suggest 
changes to daily practice.

Although limited evidence exists for systemic pharma-
cological treatments (e.g. acetaminophen/paracetamol, 
NSAIDs, TCAs, SSRIs, gabapentin, pregabalin, and opi-
oids), a step-wise multidisciplinary approach starting with 
minimally invasive measures like systemic analgesics is 
advocated in the seven reviews and the Hernia Surge guide-
line [7]. Although low invasive, systemic opioids and other 
centrally acting drugs have significant side effects, and their 
effect and safety as a first line therapy, relative to minimally 
invasive interventions such as nerve blocks, are poorly 
described in studies.

Based on two small studies, lidocaine and capsaicin 
patches have not been proven to be effective in CPIP patients 
[22, 23].

Nerve blocks are another option in the management of 
CPIP that are advocated in all reviews, algorithms and the 
Hernia Surge guideline [7]. Although the evidence is scarce, 
nerve blocks are considered to be useful in the diagnos-
tic and therapeutic management of CPIP [11, 24–30]. No 
evidence-based recommendations for preferred technique 
(ultrasound-guided, neuro-stimulator directed, anatomic 
landmark-guided) can be made based on the evidence avail-
able and it is left to the discretion of the individual physician 
(preferably a hernia expert since the optimal site of the block 
will depend on the surgical approach and anatomical mesh 
location). However, it is recommended to perform ultra-
sound-guided nerve blocks in order to obtain optimal visu-
alization of the injection site. Similar to other interventions 
in CPIP, the studies on nerve blocks have poor descriptions 
of previous or failed interventional and medical therapies in 
the included patients.

In addition to the conventional nerve blocks, there is evi-
dence on the diagnostic value of trigger point infiltrations 
[30]. These local injections are minimally invasive, safe and 
easy to perform. Therefore, trigger point infiltrations might 
be an appropriate modality in the early management of CPIP. 
In future studies trigger point infiltrations should be clearly 
differentiated from peripheral nerve blocks. Their therapeu-
tic effect as first line therapy should be further studied.

All studies on more invasive conservative treatment 
modalities for CPIP (e.g. ablation techniques and neuro-
modulation) have significant limitations, such as small-vol-
ume studies, non-controlled and non-randomized designs, 
short follow-up periods and no report of adverse events or 
complications [31–35]. In addition, the selection of patients 
for these studies regarding previous therapeutic interven-
tions is not consistent, precluding conclusions regarding its 
place in the therapeutic cascade. The initial positive results 
of these studies should, therefore, be interpreted with cau-
tion. Although very low evidence, early findings suggest that 
pulsed radio frequency ablation and neuromodulation of the 
Dorsal Root Ganglia (DRG) may be an effective treatment 
for chronic neuropathic pain conditions in the groin region 
[7]. Finally, there is no evidence for non-pharmacological 
and non-surgical interventions such as physiotherapy, psy-
chotherapy, hypnosis, behavioural therapy, biofeedback, 
acupuncture or mind–body therapy [7].

In the Hernia Surge guideline it was already stated that 
there is a paucity of non-surgical options for CPIP. Despite 
many research questions that were raised, relatively few 
new insights were published in past decade. In future stud-
ies the role of trigger point infiltrations needs to be stud-
ied and clearly differentiated from peripheral nerve blocks. 
Additionally, it is suggested that the repetitive effect of 
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more proximal nerve blocks in managing CPIP is explored. 
Furthermore, the role of central sensitization needs to be 
studied.

Discussion

Current practical suggestions for non‑surgical 
handling of the patient with CPIP

Due to the lack of established evidence-based treatment 
options for CPIP, we suggest to apply the following strategy 
for handling CPIP:

Any hernia center should have a formulated policy for 
how to deal with the inevitable occurrence of CPIP. These 
include preoperative information of the patient on the risk, 
assessment of CPIP during postoperative follow-up includ-
ing use of analgesics (opioids and gabapentinoids in particu-
lar) and established collaboration and referral to expert pain 
centres ideally with an interest in CPIP and/or other chronic 
postoperative pain syndromes.

1. Information: The patient assessed for a first-time hernia 
repair should be advised that there is a about 10–12% 
risk of persistent pain at three months follow-up and a 
0.5–6% risk of pain affecting everyday life at one year 
follow-up, including sexual function [7]. The discussion 
should be nuanced with the evidence that for the pain-
free hernia there is the option of watchful waiting [36]. 
The patient assessed for a re-operation for CPIP should 
be informed that although the evidence suggests a posi-
tive outcome in a proportion of patients, it is difficult 
to predict who will benefit and there is a risk for pain 
intensification [37, 38]. The patient should be advised 
on non-surgical treatment options (see below).

2. Assessment: As for now we suggest that patients with 
CPIP are referred to dedicated hernia expert centres 
that should collect core data in a standardized manner 
to allow for combining these later on with other cen-
tres [39]. This will also allow for updated knowledge 
on potential effective treatments to be offered for the 
patient, preferably as part of prospective studies. Thus, 
in line with the earlier suggestion we recommend that 
the following data are collected as a first step to assess 
the likelihood of CPIP, monitor treatment efficacy of the 
individual patient, and collect data for scientific progress 
overall.

  History: As with any chronic pain patient the first 
approach should be to gather fulfilling information on 
the surgical and pain history of the particular patient, 
including previous treatment attempts and results. The 
intensity, frequency and impact of pain on everyday 
activities and sexual life should be registered, using 

validated questionnaires such as the activity assessment 
scale [40]. Additionally, the psychosocial history and 
risk factors of patients should be addressed, to identify 
those at increased risk of developing chronic pain [41].

  Physical examination: A physical examination should 
be performed, describing the painful area including the 
surgical scar, surrounding skin, genitalia for testicular 
affection in particular, contralateral side, other potential 
differential causes (spinal disc herniation, hip arthrosis, 
hernia recurrence, etc.). These may include radiological 
investigations, and effect from diagnostic nerve blocks 
or trigger point infiltrations [30].

  Sensory examination: Assessing the occurrence of 
sensory disturbances such as hypoesthesia, hyperalgesia, 
allodynia, etc., should be performed in a standardized 
but everyday clinical feasible way. The precise method-
ology is not agreed upon, but a relatively simple bedside 
testing protocol has been suggested with good agree-
ment with the far more elaborate and time consuming 
Quantitative Sensory Testing methodology (QST), i.e. 
with cotton swaps, finger pressure, etc. [42]. The sug-
gested test takes less than 5 minutes, and as previously 
suggested, we recommend that the findings are marked 
on a standardized body map (Fig. 1). We recommend 
sensory testing acknowledging that painful and painless 
neuropathies exist in CPIP [43], as in other conditions 
[44], but recognizing the emerging evidence that sensory 
profiling may potentially allow for identifying initial 
pharmacological treatment with a higher rate of success 
depending on the individual patients’ characteristics of 
loss or gain of sensory function [45].

Fig. 1    Suggested body map for recording of quantitative sensory 
testing findings
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3. Treatment: Based on all literature it is clear that we 
have not yet formed solid evidence to give specific rec-
ommendations on the treatment of CPIP patients [7]. 
Despite the promising results of the surgical interven-
tions for CPIP, we agree that caution should be taken 
to minimize the risk of pain aggravation by remedial 
surgery [7]. On the other hand, we must also stress that 
long-term analgesic treatment, especially opioids and 
gabapentinoids, have a high risk of adverse effects, 
including transition into abuse with well-documented 
increased mortality [46, 47]. Thus, we recommend the 
overall principle of starting out with the least invasive 
strategy and advancing into surgical procedures when 
conservative treatments are to no avail (Fig. 2). Ideally, 
a future joint effort may identify patients who are eli-
gible for safe and effective surgical interventions early 
on, and those with a high risk for unsuccessful surgery 
who should be diverted into other treatments. For now, 
we recommend establishing a dedicated pain clinic at 
the hernia institution or collaborating with such to allow 

referral of patients. We recommend that the overall 
approach to interventions should be pragmatic, tiered 
and multi-interventional, starting with least invasive and 
only moving to more invasive treatments upon lack of 
effect. This will have the potential to minimize high-
intervention procedures and potentially be more cost-
effective with fewer side effects. Treatment of patients 
should start out by following the overall guidelines for 
persistent (neuropathic) pain treatment, including gabap-
entine, duloxetine and tricyclic antidepressants [48, 49]. 
However, as with all pain conditions there is an inflam-
matory component in CPIP and the benefit of paraceta-
mol in combination with NSAIDs or COX-II inhibitors 
should not be excluded. This also implies attention to  
the well-known caveats in case of renal or cardiac fail-
ure and especially the risk of GI bleeding from long-
term treatment, which can be prevented by proton-pump 
inhibitors. The initial step can also include treatment 
with capsaicin patches which in contrast to local-anal-
gesic patches have shown effect on localized neuralgias 

Fig. 2   Overview of potential 
CPIP treatment modalities, 
assessment, and follow-up
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[34] and is of particular interest due to the non-systemic 
effect. Second line treatments include tramadol due to 
the serotonine-noradrenaline reuptake inhibitory effect, 
whereas pure opioid agonists (i.e. morphine and oxyco-
done) are not recommended due to the moderate effect 
in (neuropathic) CPIP and high risk for adverse effects, 
including abuse.

  Third line treatments include (repeated) nerve blocks 
and trigger point infiltrations, whereas cryoablation 
and pulsed radiofrequency are still considered with low 
evidence for efficacy requesting further evidence. For 
patients without satisfactory effect, we believe that the 
possibility of re-operation with (partial) mesh removal 
and/or neurectomy can be discussed, but lies outside the 
scope of this review.

4. Evaluation and follow-up: Regardless of the specific 
treatment chosen in the various steps described above, 
we consider it pivotal that follow-up should be standard-
ized regarding assessment and time, with defined suc-
cess criteria for continuation of treatment or initiation 
of other options. These also include assessing the side-
effects from pharmacological treatments such as dizzi-
ness, cognitive impairment and potential abuse.

Future perspectives

Since there is a paucity of high-level evidence on best prac-
tices, more evidence needs to be created. Additionally, low-
level evidence needs validation.

One of the major challenges in the data on both non-
surgical and surgical interventions is the selection of 
patients in the individual trials. The scarce descriptions of 
any actual effect of previous interventions, as well as the 
lack of potential effects of less invasive interventions in the 
included patients, limits the ability to place the individual 
therapies in a rational staggered approach. This can only be 
solved by creating well-defined inclusion data and follow-up 
between interventions, ideally even standardizing the order 
of interventions.

Due to the scarcity of evidence, we suggest that a data-
base including all treated patients is created. This can be a 
database on the local, national, or international level. Ideally 
a centralized database is created with core data collected at 
all sites, allowing merging of information and multicentre 
studies for large trials or in cases of rare patient findings. 
Such a database structure should also allow for individual 
centres to add local investigations and treatment strategies 
but informing about this as to make sure data are compa-
rable. The database should not apply to research projects 
only, but collect data from all treatments being performed at 
the participating centres. It is crucial that all CPIP patients 
treated in these centres are included in this database to avoid 

selection bias. We suggest that the hernia-surgery commu-
nity formulates an assessment algorithm with standardized 
treatment suggestions similar to the approach described 
above. This will allow for large data on specific treatment 
strategies regarding efficacy and side effects, as we believe 
the time has come to move away from the predominantly 
small single-centre studies. Besides describing the effect of 
the individual interventions, such a database will also allow 
the relative effects to be assessed, facilitating the establish-
ment of an evidence-based treatment order of invasive inter-
ventions, optimizing benefit and minimizing harm. Formu-
lating such an algorithm will undoubtedly be an advantage, 
also to local centres not participating, due to the constantly 
updated evidence-based best-practice being formulated.

Last, we suggest that the optimal management of CPIP 
patients should be centralized in regional, specialized her-
nia centres. Since the volume of hernia surgery in expert 
hernia centers reports lower incidences of CPIP, the treat-
ment of CPIP patients should ideally be centralized as well. 
The management of CPIP has been proven to be very chal-
lenging, requiring a multidisciplinary team approach with 
dedicated professionals. Establishment of such expert cen-
tres forms the basis for creating evidence-based treatment 
algorithms for CPIP patients and initiating the databases 
mentioned before. We believe this is pivotal for the success 
of CPIP treatment in the future.

Limitations

It is difficult to draw conclusions on the management of 
CPIP given the scarcity of high-level evidence in this field. 
Literature has various definitions of CPIP; studies show het-
erogeneity of study populations and study cohorts are rela-
tively small. This impacts the generalizability of results, lim-
iting the applicability of study results in new CPIP patients.

Conclusion

CPIP is one of the most frequent clinical problems after 
inguinal hernia surgery and despite more than two decades 
of research and numerous publications, no evidence exists 
to allow for CPIP specific treatment algorithms. We suggest 
that non-surgical treatment is introduced in the management 
of all CPIP patients. The overall approach to interventions 
should be pragmatic, tiered and multi-interventional, starting 
with least invasive and only moving to more invasive upon 
lack of effect. Evaluation should be multidisciplinary and 
should take place in specialized centres. We strongly sug-
gest to follow general guidelines for treatment of persistent 
pain and to build a database allowing for establishing CPIP 
specific evidence for optimal analgesic treatments.
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