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Abstract 

Introduction 

Inguinodynia, also called chronic 

post-herniorrhaphy pain or chronic 

postoperative inguinal pain (CPIP), 

according to the International Asso-

ciation for the Study of Pain (IASP), is 

pain lasting more than three months 

after herniorrhaphy. It is defined as 

groin pain of recent onset, with 

characteristics different from the 

preoperative one, of at least moderate 

Inguinodynia (chronic inguinal pain) is one of the most feared complications for 

surgeons after inguinal hernia repair with prosthetic mesh placement. The 

biopsychosocial impact of this complication can lead to a considerable decrease in 

patients quality of life. Chronic inguinal pain can appear at varying periods after 

surgery, for weeks to years after the surgical procedure. The pain is classified as 

neuropathic and non-neuropathic related to nerve injury and mesh, respectively. The 

diagnosis and clinical management of this condition is a separate challenge for 

medical specialists in hernia surgery, requiring a thorough knowledge of inguinal 

anatomy, advanced surgical knowledge, and literature references on the subject are 

still limited. In this article we discuss the diagnostic and therapeutic tools as well as 

the surgical maneuvers for the intervention of inguinodynia. 

Keywords: Inguinal hernia; Inguinal canal; Chronic pain, Nociceptive pain; 

Postoperative pain. 
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intensity with impact on daily activities, 

persisting for at least three months after 

the herniorrhaphy. Although most 

studies show inguinodynia as a chronic 

pain lasting at least three months, some 

authors point out that the healing 

process resulting from inflammatory 

tissue reactions after mesh repair may 

be even more prolonged, so there has 

been a change in the definition of 

chronic pain to a duration longer than 

six months [1-4]. 

The etiology of inguinodynia is 

multifactorial and can be classified as 

neuropathic pain or nociceptive pain. 

The former can be characterized by 

paresthesia (tingling sensation), hypo-

esthesia (sensation of reduced sensi-

tivity), allodynia (presence of pain 

during a non-painful stimulus), and 

hyperalgesia (increased pain sensi-

tivity), usually with worsening of the 

symptoms on walking and sitting, 

resulting from a direct lesion of one or 

more nerves during nerves during 

herniorrhaphy, with greater occurrence 

in the iliohypogastric nerves, ilio-

inguinal and genital branch of the 

genitofemoral nerve (Figure 1) [1, 2]. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Representation of the origin and course of the main nerves of the pelvic and 

inguinal region. Special reinforcement for the iliohypogastric, ilioinguinal and 

genitofemoral nerves and their branches. Received from the Department of Operative 
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Technique and Surgical Skills of the Medical School of the City University of São Paulo 

(FM-UNICID). 

Thus, sectioning, trapping, stret-

ching, or compressing the nerve by 

sutures, staples, meshes, and other 

fixation instruments interrupts axonal 

continuity, so in an attempt to restore 

local innervation, axons regenerate and 

may become atrophic or form a 

neuroma, a scar tissue, leading to 

neuropathic pain. It is also necessary to 

pay attention that any incision in the 

skin during open herniorrhaphy 

damages the branches of the inguinal 

nerves, therefore, there is a natural risk 

for neuropathic pain [1, 2]. 

Nociceptive pain is mediated by 

tissue injury followed by inflammation 

without nerve damage. Thus, it is 

described as a throbbing pain in the 

groin region and may be related to 

muscle or ligament spasm, perineural 

fibrosis, "meshoma" pain (a mass 

formed by a retractile hernia mesh) and 

periprosthetic fibrosis, related to 

wrinkling, migration or folding of the 

mesh, and the suture or fixation 

material [2, 4]. 

Polypropylene, a synthetic mesh 

material, recurrently used in tension-

free techniques, is one of the materials 

responsible for triggering granulo-

matous reactions that surround the 

fibers of the material, allowing an 

encapsulation of the mesh, which can 

lead to the formation of fibrosis 

consequently to pain [1, 4]. 

The data on the incidence of 

inguinodynia varies considerably 

among the studies analyzed, regardless 

of the surgical technique used. Some 

studies demonstrate the incidence of 

chronic postoperative inguinal pain in 

10% to 20% of patients, and other 

studies have reported an incidence of up 

to 30% [1-10]. 

Inguinodynia varies in intensity, 

and may be mild, moderate, or even 

severe, often making it impossible to 

perform daily activities. The incidence 

of moderate or severe inguinodynia, 

which leads to interference in daily 

activities, and even at work, is from 0.5 

to 6% of patients, and may reach 12% 

[11-14]. 

Methods 

In this study, we conducted a 

literature review as a methodological 

strategy, searching for articles in the 

Latin American and Caribbean Health 

Sciences (LILACS), Scientific Electronic 

Library Online (SciELO), and National 

Library of Medicine (PubMed), in which 

descriptors were chosen and identified 

according to the Medical Subject 

Headings (MeSH) and Health Sciences 

Descriptors (DeCS) lists of descriptors, 

as follows: inguinal hernia; chronic pain; 

pain, postoperative. Among the studies, 

articles published between 2012 and 

2022 in English and Portuguese were 

eligible, not including book chapters 
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and non-systematic reviews. Initially the 

articles were selected by title and 

abstract.  

Literature Review 

The risk factors for inguinal 

hernia recurrence can be classified as 

perioperative factors and patient and 

hernia factors. Among the perioperative 

factors we can mention the learning 

curve and the surgeon's mental and 

physical state, the operative time, 

anesthesia, the use or not of a mesh, the 

mesh characteristics (type, size, fixation 

method) and the surgical method 

(laparoscopic or laparotomy). 

Regarding the patient's risk 

factors, we highlight age (below 40-50 

years old), BMI, female gender, 

smoking, scarring, surgical site 

infection, and time to return to daily 

physical activities [2, 9, 15-18]. 

In the matter of patient age, 

younger patients report pain and 

functional impairment 1 year after 

surgery more frequently than those 

older than 65 years [8]. 

The risk for inguinodynia is 

strongly related to female gender, 

young age, high preoperative pain 

intensity, high early postoperative pain 

intensity, history of chronic pain other 

than chronic postoperative inguinal 

pain, operation for recurrent hernia, and 

open repair technique. The most 

relevant factor in the development of 

chronic pain is immediate postoperative 

pain and therefore should be identified 

and appropriately treated, acting as a 

preventive measure for inguinodynia [1, 

4, 5, 11, 19]. 

According to a clinical trial from 

Sweden, there seems to be a genetic 

predisposition for chronic postoperative 

pain. HLA DRB1 genotyping of 189 

patients with and without inguinodynia 

was performed, and the results showed 

that patients with chronic pain were 

carrying DRB1*04 much more 

frequently than patients in the pain-free 

group. Additional typing of the DQB1 

gene further strengthened the 

association; carriers of the DQB1*03:02 

allele along with DRB1*04 had an 

increased risk of postsurgical pain 

compared to non-carriers [2]. 

Surgical technique  

Inguinal herniorrhaphy techni-

ques are divided into anterior repair, 

tissue repair, anterior tension-free 

inguinal hernia repair, preperitoneal 

repair, and laparoscopic repair. Within 

these, we observed a higher frequency 

of inguinodynia in patients undergoing 

open surgery. This can be explained by 

the wider incision that directly interferes 

with the main inguinal sensory nerves. 

In laparoendoscopic inguinal 

hernia repair, the inguinal nerves 

remain in their natural socket and are 

separated from the dissection plane by a 

fascial layer. In open repair, the skin 

incision always implies nerve damage. 

In addition, open mesh implantation 

usually interferes with the ilioinguinal 

nerve. These nerve injuries occur mainly 
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due to failure to visualize and protect 

the nerves, failure to recognize the 

location of anatomical variations of the 

nerves, and inadequate dissection. 

Therefore, is recommended to identify 

the nerves via inguinal ultrasound or 

identify them visually during open 

herniorrhaphy [1, 2, 9]. 

Preventive surgical options for 

inguinodynia include preservation of 

the nerves with or without their 

mobilization, prophylactic neurectomy, 

or pragmatic neurectomy. Identification 

and preservation of all three inguinal 

nerves reduces the risk of chronic 

inguinal postoperative pain. In contrast, 

general prophylactic neurectomy cannot 

be recommended in open inguinal 

hernia repair because it does not reduce 

the risk of pain and adds sensory loss, 

which is itself a risk factor for chronic 

pain. The term "pragmatic neurectomy" 

was coined for resection of nerves 

damaged by hernia, scar tissue, surgical 

trauma, or nerves at risk of damage 

primarily due to interference with the 

mesh. The latest guidelines on the 

management of inguinal hernia set a 

strong recommendation in favor of 

pragmatic neurectomy [1, 2, 4]. 

Chronic postoperative pain is 

frequently reported after inguinal hernia 

repair with mesh, from 11.0% to 40.5%, 

and has a significant impact on quality 

of life [20]. Men repaired with mesh for 

an inguinal hernia do not have impaired 

fertility compared to unrepaired men. 

Recurrence rates are higher after repairs 

without a mesh [7]. The European 

Hernia Society (EHS) makes grade B 

recommendations on screen fixation: 

- "When using heavy meshes, traumatic 

mesh fixation in endoscopic TEP repair 

should be avoided (with the exception of 

some cases, such as large direct hernias)."  

- "Atraumatic screen fixation in 

Lichtenstein technique and endoscopic 

TAPP repair can be used without increasing 

the recurrence rate at 1 year" [13]. 

Anterior repairs  

Anterior repairs are the most 

common operative approach for 

inguinal hernias. Some technical aspects 

of the surgical procedure are common to 

all anterior repairs. The surgery is 

initiated by a transversely oriented 

linear or curvilinear incision slightly 

above the inguinal ligament and one 

digital width below the internal inguinal 

ring. Dissection is performed through 

Scarpa's subcutaneous tissues and 

fascia. The external oblique fascia is 

incised through the superficial inguinal 

ring to expose the inguinal canal.  

For indirect inguinal hernias, 

incising the cremaster muscle in a 

longitudinal direction and dividing it 

circumferentially near the internal 

inguinal ring helps expose the indirect 

hernial sac. The hernial sac is carefully 

dissected from the adjacent cord 

structures to the level of the internal 

inguinal ring. The hernial sac can be 

mobilized and placed in the 

preperitoneal space, or the neck of the 

sac can be ligated at the level of the 
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internal ring and any excess sac excised 

[2, 4]. 

Tissue repairs 

Tension-free repair has become 

the main method in the surgical 

treatment of inguinal hernia. With the 

recognition that tension in the repair is 

the major cause of recurrence, current 

practice in hernia treatment employs a 

synthetic mesh prosthesis to overlap the 

defect, a concept first popularized by 

Lichtenstein.  

In the Lichtenstein repair (Figure 

2), a non-absorbable mesh is placed to 

protect or reinforce the inguinal canal. A 

section is made at the distal and lateral 

margin of the mesh to accommodate the 

spermatic cord. The mesh is sutured to 

the aponeurotic tissue that lines the 

pubic spine medially, continuing 

superiorly along the transverse 

abdominis or conjoint tendon.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 2. Representation of the incision in the Lichtenstein technique, which is made 

1cm above and parallel to the inguinal ligament, beginning at the pubis, extending 

about 6 cm laterally. ASIS: anterior superior iliac spine. Received from the 

Department of Operative Technique and Surgical Skills of the Medical School of the 

City University of São Paulo (FM-UNICID). 
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The inferolateral margin of the 

mesh is sutured to the border of the 

iliopubic tract or shelf of the inguinal 

ligament to a point lateral to the internal 

inguinal ring. At this point, the ends 

created by the opening are sutured 

together around the spermatic cord [21-

24]. Factors in the popularization of the 

Lichtenstein technique in comparison 

with the laparoscopic techniques are its 

ease of execution with fewer serious 

complications and the possibility of 

performing the operation under local 

anesthesia [12]. 

Laparoscopic Repair  

The laparoscopic approach has 

the mechanical advantage of placing a 

large mesh behind the defect, covering 

the myopectineal hole, and using the 

natural forces of the abdominal wall to 

distribute intra-abdominal pressure 

over a large area to hold the prosthesis 

in place. Laparoscopic repair is 

associated with approximately 0.3% risk 

of visceral or vascular injury.  

The most popular techniques 

include the totally extraperitoneal 

approach (TEP) and the transabdominal 

preperitoneal approach (TAPP). The 

main difference between these two 

techniques is in the sequence of access 

gained to the preperitoneal space. In the 

TEP approach, dissection begins in the 

preperitoneal space using a dissector 

balloon. In the TAPP repair, the 

preperitoneal space is done by access 

from the peritoneal cavity. Each 

approach has its benefits. Using the TEP 

approach, the preperitoneal dissection is 

faster, and the potential risk of 

intraperitoneal visceral injury is 

minimized. The transabdominal 

approach enables immediate identi-

fication of the anatomy of the inguinal 

region before extensive dissection of the 

natural tissue planes. The larger space of 

the peritoneal cavity approach may 

facilitate experience with the lapa-

roscopic technique. 

Even though the laparoscopic 

approach is advantageous because it has 

lower postoperative pain and earlier 

return to normal activity, chronic 

postoperative pain is still reported in 

about 22.5% of patients [17]. Even so, 

The EndoHernia Society sets a grade A 

recommendation for laparoscopic 

hernioplasty to reduce the incidence of 

chronic postoperative inguinal pain [4]. 

It is a more technically difficult 

approach, and intraperitoneal condi-

tions, such as adhesions, may explain 

the observed delays in TAPP 

procedures. However, in the case of 

bilateral hernias, the endoscopic 

approach seems to be advantageous 

with respect to surgical time.  

They associated TAPP repair 

with a significantly higher incidence of 

early postoperative pain compared to 

TEP, due to the incision of the 

peritoneum. TAPP is associated with 

significantly less chronic inguinal pain 

compared to Lichtenstein repair [23]. 

There is a lower incidence of chronic 

postoperative inguinal pain in patients 

who have undergone TEP compared to 
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the Lichtenstein technique. In TEP, no 

repair is applied through muscles and 

tendons, and there is less chance of 

regional sensory nerve dissection [1]. 

TEP repair prevents entry into the 

peritoneal cavity and peritoneal closure 

but can be more technically challenging 

than TAPP repair and has a longer 

learning curve [21]. The International 

Endohernia Society (IEHS) updated the 

guidelines for TEP and TAPP hernia 

repair in 2015. The IEHS panel 

concluded: 

 

- "If the TEP technique is used, non-fixation 

should be considered in all types of inguinal 

hernias except large direct hernia defects 

(MIII, EHS classification)." (Grade A 

recommendation).  

- "In case of TAPP repair, non-fixation 

should be considered in hernia types LI, II 

and MI, II (EHS classification)" (Grade B 

recommendation).  

- "For fixation, fibrin glue should be 

considered to minimize the risk of acute 

postoperative postoperative pain" (Grade B 

recommendation). 

 

Surgical material 

The adequate choice of surgical 

material is essential to manage and to 

decrease the risks of chronic pain after 

inguinal herniorrhaphy. The decision 

whether or not to use a mesh is also 

important, since its use is already a 

factor that decreases the risk of 

developing inguinodynia [2]. 

The criteria to be taken into 

consideration when choosing the ideal 

material for the patient involve some 

variables. The mesh should interact well 

with the tissue, not promote infection, 

and have minimal shrinkage [30]. 

Furthermore, the mesh material, pore 

size, weight and the method of fixation 

used are extremely important charac-

teristics to be evaluated in order to 

decrease the risks of chronic pain after 

inguinal herniorrhaphy. 

Mesh material 

Almost all the meshes used are 

made of polypropylene, polyester or 

polytetrafluoroethylene [30]. Of these 

three, polypropylene is the most 

common [22-24]. This material may be 

related to the incidence of inguinodynia, 

since the reaction it causes with the 

tissue makes it rigid and inelastic. 

Pore size 

The size of the mesh pores is one 

of the factors to be considered. In this 

sense, meshes with large pores have 

better results in preserving elasticity and 

reducing the inflammatory process [30]. 

Macroporous polypropylene me-

shes (> 75 micrometers) are, therefore, 

more advantageous than microporous 

ones (< 10 micrometers), precisely 

because of this more favorable 

relationship with the inflammatory 

process and better tissue incorporation. 

These characteristics of the macroporous 

mesh promote significantly lower risk of 

inguinodynia in the patient [1, 30]. 
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Mesh weight 

The weight of the mesh is an 

important factor that can lead or not to 

chronic postoperative pain. This type of 

mesh presents less reactive material and 

thus provokes less inflammatory 

reactions [12, 22]. Thus, some studies 

have been able to demonstrate results 

that favor the use of light mesh, 

reducing the risk of inguinodynia when 

compared to heavy mesh. Lightweight 

meshes demonstrated, besides 

significant reduction of chronic 

postoperative pain, less discomfort and 

foreign body sensation in the long term 

[1, 2, 3, 12, 16, 22]. 

A review that analyzed other 

studies reported lower incidence of 

inguinodynia by light mesh use, when 

compared to heavy mesh, in the short 

term. However, in the long term (3-5 

years), there was no difference in pain 

scales. Of these studies, only one was 

controversial in concluding that heavy 

mesh use resulted in lower incidence of 

inguinodynia [2, 25, 26]. 

Method of fixation  

Several studies have been 

performed comparing the efficiency of 

mesh fixation methods in inguinal 

herniorrhaphy with respect to the 

incidence of chronic postoperative pain. 

The methods analyzed were the use of 

self-adherent mesh, glue, suture 

fixation, and even penetrating fixation 

with the use of staples. 

The atraumatic meshes, which do 

not use sutures or penetrating materials, 

tend to cause less incidence of chronic 

pain, as they reduce the risk of injuring 

adjacent nerves [3]. In this sense, some 

studies have performed direct 

comparisons between atraumatic 

methods of fixation and suture fixation 

in order to assess the incidence of 

chronic postoperative pain. Some 

systematic reviews presented data that 

indicated significant reduction of 

chronic pain with the use of glue 

(cyanoacrylate or fibrin glue) when 

compared with suture fixation [2, 3, 13, 

14, 18].  

However, comparisons of 

inguinodynia between these groups, 

and taking into account the glue and 

suture fixation method, over time have 

been performed, which revealed lower 

incidence of pain with glue use in the 

short term (1 week and 1 month), 

whereas in the long term (12 months) 

the difference between chronic pain was 

not significant [8, 30]. An analysis of a 

subgroup of glues, fibrin glue, and 

suture fixation, demonstrated favorable 

results for glue use 12 months after 

inguinal herniorrhaphy [8]. Another 

study demonstrated that chronic pain 

with the use of glue in mesh fixation or 

with the use of suture are comparable, 

that is, without significant differences [2, 

27-29]. 

Comparison of glue fixation with 

other materials and methods has also 

been performed. Fibrin glue fixation 

was compared with the use of adhesive 
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mesh in pre-peritoneal transabdominal 

inguinal hernioplasty, and the results 

showed no significant differences 

regarding chronic pain [2]. The use of 

staples on mesh, as it is a penetrating 

fixation, is more likely to damage 

adjacent nerves and therefore result in 

inguinodynia, thus studies have shown 

that the use of glue for mesh fixation is 

preferred over the use of staples [17, 18, 

24]. 

The use of self-adherent mesh in 

inguinal hernia repair has proven to be 

quite controversial. Self-adherent 

meshes were compared with suture 

fixation in inguinal hernia repairs in one 

study, and this type of mesh led to 

better results regarding the deve-

lopment of chronic postoperative pain 

[14, 16]. On the other hand, since self-

adherent meshes have micro-hooks that 

may induce inflammatory reactions in 

the tissue by reaching adjacent nerves 

[12], studies have shown that these 

meshes failed to demonstrate a lower 

incidence of inguinodynia or no 

difference in chronic pain, when 

compared to the suture fixation method 

[30, 32], even over time, when an 

analysis was presented on the use of the 

ProGrip™ mesh compared to suture 

fixation, showing that there was also no 

difference in the incidence of chronic 

postoperative pain at 1 week, 1 month, 

and 12 months [8]. It was also analyzed 

in one study the results of inguinodynia 

after the use of absorbable and non-

absorbable sutures, resulting in no 

differences [30]. 

Treatment 

The treatment of patients with 

inguinodynia is still challenging since 

there is no universally accepted 

consensus or guideline for the 

management of such a condition. 

Therefore, it is necessary to construct 

individualized therapeutic plans 

tailored to clinical features and, in cases 

of surgical treatment, intraoperative 

findings (Figure 3) [1, 4].  

Thus, conservative treatment is 

recommended for 3 to 6 months, 

depending on responses to therapeutic 

measures. However, there are authors 

who propose extending treatment to 12 

months. The International Association 

for the Study of Pain (IASP) 

recommends as first choice for the 

treatment of neuropathic pain the use of 

tricyclic antidepressants, serotonin-

norepinephrine reuptake inhibitors and 

voltage-dependent calcium channel 

blockers. As for the management of 

nociceptive pain, the use of nonsteroidal 

anti-inflammatory drugs (NSAIDs) and 

corticosteroids is recommended, 

possessing a broad spectrum of efficacy, 

however, their adverse effects limit their 

prolonged use [4].  

In addition, topical anesthetics 

such as lidocaine and capsaicin and 

neurointerventional treatments such as 

nerve blocks with local anesthetic of the 

ilioinguinal, iliohypogastric, or genito-

femoral nerve are also used in pain 

management. However, in cases where 

nerve blocks generate significant 

analgesia but no long-term relief, the 
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use of neuroablative techniques such as 

pulsed radiofrequency, cryoablation, 

and chemical neurolysis is considered, 

allowing for more prolonged pain 

control [4]. 

Peripheral neuromodulation is 

also used as an alternative in cases 

where conventional treatments fail. It is 

an ultrasound-guided technique of 

peripheral nerve block, in which, by 

means of surgical exploration or 

empirically in incisional scars, the 

electrodes of the stimulator are placed 

immediately next to the nerve where the 

block is desired [27, 29]. 

As for non-pharmacological 

therapies, we highlight patient 

education about the activities that can 

trigger or exacerbate their pain, guiding 

the patients to avoid those activities, 

and physical therapy, considering a 

multidisciplinary approach to treatment 

[4, 5, 29]. 

In cases where conservative 

therapy is not sufficient for pain control 

and management, surgical interventions 

are indicated. Thus, removal of the 

prosthetic material, i.e., mesh 

explantation or "meshectomy" should be 

considered, especially in patients who 

report nociceptive pain with the 

presence of "meshoma". On the other 

hand, mesh explantation involves, 

besides the risks inherent to surgical 

reoperation (nerve damage, bleeding, 

necrosis, etc.), the risk of hernia 

recurrence. An additional hernioplasty 

can then be associated to minimize this 

risk. There are cases in which the 

removal of the mesh is enough to stop 

the chronic pain, although, the removal 

itself may cause nerve damage when 

firmly adhered to the structures, 

resulting in pain persistence. In this 

scenario, partial removal of the mesh or 

its removal followed by neurectomy is 

recommended [1, 4, 20]. 

Neurectomy is the treatment of 

choice mainly when neuropathic pain is 

identified, exhibiting favorable results in 

the selective or triple technique, open 

inguinal or retroperitoneal endoscopic 

routes, however, the latter brings the 

advantage of minimal invasiveness. 

Even with the triple neurectomy 

technique being more aggressive and 

with a larger area of coverage, it has 

been the most recommended and has 

generated greater safety [4]. 

In the case of neurectomy in 

women, one should pay attention to the 

preservation of the genital branch of the 

genitofemoral nerve, responsible for the 

sensitivity of the labia majora. 

Moreover, in cases where there is 

presence of orchialgia or dysejaculation, 

the triple technique does not bring 

sufficiently effective results, thus, the 

removal of the mesh is the best option, 

since there may be fibrous reaction on 

the vas deferens and its innervation 

caused by the prosthetic material. 

However, in refractory cases, resection 

of the ductus deferens or orchiectomy 

may be indicated [4]. 
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Conclusions 

There are still many questions 

about the management of inguinodynia 

and associated factors, as well as ways 

to avoid this complication. Studies show 

that a good surgical technique can 

considerably decrease the risk of 

neurological damage and chronic 

inguinal pain, but other patient-related 

factors may play an important role in its 

genesis. 

The present review showed that 

there are still no well-established 

guidelines for the prevention and 

management of inguinodynia, since its 

etiology may be multifactorial, requiring 

an individualized approach for each 

case. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 3. Diagnostic-therapeutic flow for patients with inguinodynia. 
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