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Abstract

Inguinodynia is defined as groin pain at or beyond 3 months following inguinal hernia repair. There is limited
literature on this problem from India. Studies have investigated role of different risk factors for inguinodynia like
mesh, inguinal nerves identification during surgery, technique of repair etc. However, to our knowledge there is no
study on the impact of occupation on inguinodynia.

Objective: This study attempts to study the role of occupation in incidence of inguinodynia following surgery.

Methods: A prospective study was conducted at a secondary care hospital in Mumbai. 152 adult patients with
uncomplicated inguinal hernias who underwent repair by open or laparoscopic technique were enrolled over 2 years.
Patients were preoperatively questioned regarding the nature of their occupation and presence of pain associated
with inguinal hernia, then divided into five occupation classes depending upon amount of weight lifting involved in
their occupation. Postoperatively, they were followed up for 6 months and assessed for inguinodynia by a structured
questionnaire. Incidence of inguinodynia was then compared between the different occupation classes.

Results: The incidence of inguinodynia at the end of 3rd and 6th month follow-up was 12.10% (19/157 surgeries)
and 10.19% (16/157 surgeries) respectively. Incidence of inguinodynia increased from 8.8% for a sedentary worker
to 38.5% for an extremely heavyweight worker at 6 months follow-up. By Pearson’s Chi-Square test, the p-value was
0.003 which is statistically significant.

Conclusion: Thus, the incidence of inguinodynia increased as amount of weight lifting at work increased,
suggesting a role of occupation in inguinodynia.
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Introduction
Chronic groin pain (Inguinodynia) following inguinal hernia repair

is a significant problem worldwide with the incidence in world
literature being about 7%-12% [1]. Moderate to severe pain persisting
more than 3 months after inguinal hernioplasty should be considered
as pathological. The major reasons for inguinodynia have been
identified as neuropathic causes due to inguinal nerves damage or
non-neuropathic causes due to mesh or other related factors.

Review of Literature
The symptom complex of inguinodynia varies from a dull ache to

sharp shooting pain or pricking or burning pain along the distribution
of inguinal nerves. Thorough history and meticulous clinical
examination should be performed to identify the exact cause of
inguinodynia. Various studies [2,3] look at difference in inguinodynia
rates with the use of mesh vs. non-mesh repair [4], use of heavyweight
vs. lightweight mesh and mesh fixation with sutures vs. glue [5-11].
Though there is no convincing evidence favoring one over the other,
lightweight meshes are generally preferred because of their lesser
foreign body reaction and better tolerance by the patients.

Identification of all 3 nerves (i.e. ilioinguinal, iliohypogastric and
genital branch of genitofemoral nerves) has been shown to be an
important factor in reducing inguinodynia, though there are no well
conducted randomised studies to recommend benefits of nerve
excision vs. preservation [12-18].

Various methods to reduce the occurrence of inguinodynia have
been suggested which include prophylactic ilioinguinal neurectomy,
laparoscopic TEP repair, use of lightweight meshes and use of fibrin
glue sealant for mesh fixation has been described [19-21].

There is limited literature on this problem from India. Also to our
knowledge, there are no studies correlating incidence of inguinodynia
with various occupation classes. We believe that it is important to
recognize the incidence of this problem as the patients can be
adequately counseled preoperatively. Also since many inguinal hernias
are asymptomatic or minimally symptomatic, this issue becomes even
more relevant [22-24].

Inguinodynia: The International Association for the Study of Pain
(IASP) described inguinodynia as “groin pain reported by patient at or
beyond 3 months following inguinal hernia repair” (3 months being
normal healing time) [25]. Postoperative pain is defined as groin pain
or discomfort within 3 months after operation [19].
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Methodology

Aim
• To calculate the incidence of inguinodynia
• To study role of occupation in inguinodynia
• Study site: Secondary care hospital in Mumbai
• Study population: Patients above the age of 18 years with inguinal

hernia who underwent inguinal hernia repair at the hospital
• Study design: Prospective Observational Study
• Sample size: A total of 152 patients (total of 159 inguinal hernia

cases as 7 patients had bilateral inguinal hernias) were included
• Duration: 2 years (August 2015-July 2017)

Inclusion criteria: All Patients who underwent elective open or
laparoscopic inguinal hernia repair surgery during the defined period.

Exclusion criteria:

1. Complicated and recurrent hernias
2. Children under 18 years of age

The patients enrolled into the study were assessed preoperatively
and vital information was gathered regarding their personal profile
including occupation and important clinical history regarding the
type, duration of hernia and its reducibility; whether the patient had
any preoperative symptoms and any co morbid conditions already
diagnosed in the patients. The patients were divided into 5 occupation
classes depending upon the amount of weight lifting involved in their
occupation as described by Code of Federal Regulations, USA [26].

(a) Sedentary work: involves lifting no more than 5 kg at a time and
occasionally lifting or carrying articles like docket files, ledgers, and
small tools

(b) Light work: involves lifting no more than 9 kg at a time with
frequent lifting or carrying of objects weighing up to 5 kg

(c) Medium work: involves lifting no more than 22 kg at a time with
frequent lifting or carrying of objects weighing up to 11 kg

(d) Heavy work: involves lifting no more than 45 kg at a time with
frequent lifting or carrying of objects weighing up to 22 kg

(e) Very heavy work: involves lifting objects weighing more than 45
kg at a time with frequent lifting or carrying of objects weighing 22 kg
or more

The patients underwent either open (Lichtenstein’s Tension free
mesh repair) or laparoscopic repair (Transabdominal Preperitoneal
(TAPP) or Total Extra peritoneal (TEP) Repair). The decision for open
or laparoscopic repair was based on type of hernia, fitness of patient
and surgeon preferences. The surgeries were carried out by Resident
doctors and senior surgeons. Both open and laparoscopic procedures
were standardized in terms of technique, type of mesh and type of
fixation of mesh.

Open technique: During surgery, attempts were made to identify all
the 3 nerves: Ilioinguinal, iliohypogastric and genital branch of
genitofemoral nerves and to preserve them. Accidental injuries to any
of the nerves or failure to identify all 3 nerves were mentioned in the
operative notes. If accidental nerve injury, the neurectomy was done. A
heavyweight mesh (82 gm/m2) of size 7.5 cm by 15 cm was used.

Laparoscopic technique: During the repairs (TAPP/TEP)
heavyweight mesh was used and fixed with tackers avoiding triangle of

pain. The patients were called for follow up at 1st week 1, 3, 6 months
after surgery.

On follow up, the questionnaire elaborated in the study performa
were filled by interviewing the patients. Those patients who did not
follow up on personal meetings were contacted by telephonic
interview. The assessment of pain in the follow up period was made by
using visual analogue scale (Figure 1) [27].

Figure 1: Visual Analog Scale; 0-4 mm: no pain, 5-44 mm: mild
pain, 45-74 mm: moderate pain, 75-100 mm: Severe pain.

The diagnosis of inguinodynia is purely clinical. During follow up
period; those patients who complained of pain were confirmed by
clinical examination to elicit pain along the distribution of the affected
nerve. Careful history to rule out anxiety and other psychosomatic
complaints and accurate clinical examination helped to confirm
inguinodynia related to surgery.

Statistical methods: Data was entered in Microsoft Excel sheet.

Data analysis was done using appropriate statistical software to
calculate:

• Incidence of inguinodynia at 3rd month and 6th month follow-up
• To compare the incidences of inguinodynia amongst different

occupation classes after inguinal hernia repair and statistically
prove that the class of occupation has a role in inguinodynia

Comparison was done with Pearson’s Chi-Square test as per results 
of Normality test. P<0.05 taken as significant  level.

Results
During the course of study, 152 patients were enrolled into the

study. Of which 7 patients had bilateral hernias; so a total of 159
inguinal hernia repairs have been taken into account. Out of total of
159 surgeries; 140 were open repairs and 19 were laparoscopic repairs
(17 TEP repairs and 2 TAPP repairs). Out of 159 surgeries, 157 were
conducted on male patients and only 2 were conducted on female
patients. The patients were divided into 5 occupation classes based
upon the amount of weight lifting involved in their occupation.
Preoperatively, out of 159 surgeries, only 27 were associated with pain;
out of which only 7 had severe pain (Table 1).

Class of occupation Frequency Percent

Sedentary Worker 93 58.49%

Light weight 32 20.13%

Medium weight 10 6.29%

Heavy weight 11 6.92%

Extremely heavy weight 13 8.18%

Total 159 100.00%

Table 1: Distribution of cases as per class of occupation.
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In 159 surgeries, ilioinguinal nerve was identified in 140 surgeries;
out of which it was preserved in 131 cases and resected in the
remaining 9 cases. Iliohypogastric nerve was identified in 126 surgeries
and out of which it was preserved in 122 surgeries, resected in 4 cases
and not identified in 33 cases.

Genital branch of genitofemoral nerve was identified and preserved
only in 26 cases and not identified in 133 cases. The patients were
asked to follow up at 1st week, 1st month, 3rd month and 6th month.
There was no data lost to follow up at 1st week follow up. Out of 159
surgeries; 48 patients (since 5 patients had bilateral hernias; so 53
cases) reported pain in the inguinal region.

At 1st month follow-up; 2 patients were lost to follow-up. 29 patients
reported pain in the inguinal region. Out of 29 patients, 4 patients had
operated inguinal hernia on both sides who complained of pain on
both sides; so a total of 33 cases reported pain in inguinal region.

At 3rd month follow-up; 2 patients were lost to follow-up. 18
patients reported pain in inguinal region which was classical of
inguinodynia. Out of 18 patients, one patient had inguinal hernia
operated on both sides and complained of pain on both sides; so a total
of 19 cases reported pain in the inguinal region at 3rd month follow-up.
Therefore, the incidence of pain was 12.10% at 3rd month follow-up; of
which 15 cases had mild pain and 4 cases had moderate pain.

At 6th month follow-up 2 patients were lost to follow-up. 15 patients
reported pain in inguinal region which was of classical of
inguinodynia. Out of these 15 patients; 1 patient had inguinal hernia
operated on both sides and complained of pain on both sides.
Therefore, the incidence of inguinodynia at 6th month follow-up was
10.19%; of which 13 cases had mild pain and 3 cases had moderate
pain.

At 3rd month follow up, it was found that incidence of inguinodynia
increased as amount of weight lifting at work increased from being a
sedentary worker (incidence-9.9%) to being an extremely heavy weight
worker (incidence-38.5%) except in case of light weight worker where
the incidence of inguinodynia was 3.1%. After applying Pearson’s Chi-
Square  test,  p-value  was  0.008 (P<0.05),  hence, this  association  was
statistically significant (Tables 2 and 3).

Occupation Class  

Inguinodynia at 3rd
month Total

Yes No

Sedentary
No. 9 82 91

% 9.90% 90.10% 100.00%

Light weight
No. 1 31 32

% 3.10% 96.90% 100.00%

Medium weight
No. 1 9 10

% 10.00% 90.00% 100.00%

Heavy weight
No. 3 8 11

% 27.30% 72.70% 100.00%

Extremely heavy weight
No. 5 8 13

% 38.50% 61.50% 100.00%

Total No. 19 138 157

% 12.10% 87.90% 100.00%

Table 2: Comparison of incidence of inguinodynia amongst different
occupation classes at 3rd month follow-up.

Chi-Square test Value df p-value Association

Pearson Chi-Square 13.756 4 0.008 Significant

Table 3: Pearson’s Chi-Square test at 3rd month follow-up.

At 6th month follow-up, it was found that incidence of inguinodynia
increased as amount of weight lifting at work increased from being a
sedentary worker (incidence-8.8%) to being an extremely heavy weight
worker (incidence-38.5%) except in case of light weight worker; where
the incidence of inguinodynia was zero percent. After applying
Pearson’s  Chi-Square  test,  p-value was ] 0.003  (p<0.05),  hence,  this
association was statistically significant (Tables 4 and 5).

Occupation Class  

Inguinodynia at 6th
month Total

Yes No

Sedentary
No. 8 83 91

% 8.80% 91.20% 100.00%

Light weight
No. 0 32 32

% 0.00% 100.00% 100.00%

Medium weight
No. 1 9 10

% 10.00% 90.00% 100.00%

Heavy weight
No. 2 9 11

% 18.20% 81.80% 100.00%

Extremely heavy weight
No. 5 8 13

% 38.50% 61.50% 100.00%

Total
No. 16 141 157

% 10.20% 89.80% 100.00%

Table 4: Comparison of incidence of inguinodynia amongst different
occupation classes at 6th month follow-up.

Chi-Square test Value df p-value Association

Pearson Chi-Square 13.756 4 0.008 Significant

Table 5: Pearson’s Chi-Square test at 6th month follow-up.

Discussion
Most of inguinal hernias are asymptomatic or minimally

symptomatic. Various factors have been studied to have a role in
incidence of inguinodynia. We have made an attempt to study the role
of occupation in inguinodynia. Inguinodynia is defined as groin pain
reported by patient at or beyond 3 months following inguinal hernia
repair [25]. In this study, patients were assessed preoperatively for
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presence of pain in inguinal region. The patients were divided into 5
occupation classes based upon amount of weight lifting at work.

In studies by Kehlet H and Franneby U et al. number of factors have
been studied to play a role in the inguinodynia which include younger
age, history of preoperative pain, interval <3 years from prior surgery
[2,3], severe early postoperative pain, postoperative complications,
postoperative sensory disorder, female sex, ilioinguinal nerve excision,
iliohypogastric nerve excision, anterior hernia repair and recurrent
hernia repair. Jeroukhimov I in his study discussed about role of non-
absorbable sutures to anchor the mesh to play a role in reduced
incidence of inguinodynia [5].

Barazanchi AW et al. studied the role of routine ilioinguinal and
iliohypogastric neurectomy during the inguinal hernia repair [14]. It
was found that routine ilioinguinal neurectomy during Lichtenstein-
type herniorrhaphy seems to be a safe and effective method to reduce
pain in short and midterm period, but may have little long-term
impact. Iliohypogastric neurectomy seems to reduce pain in at least the
short term postoperative period. In our study, an attempt was made to
identify and preserve all 3 inguinal nerves during repair. Resection was
only done when unavoidable.

At 3rd month follow-up of 157 cases, only 1 in 9 cases in which
ilioinguinal nerve was identified and resected reported pain. However,
role of ilioinguinal nerve identification to reduce incidence of
inguinodynia at 3rd month follow-up was not statistically significant.
For iliohypogastric nerve, 4 cases in which it was identified and
resected; none reported pain. However, the role of iliohypogastric
nerve identification to reduce incidence of inguinodynia at 3rd month
follow-up was not statistically significant.

At 6th month follow-up of 157 cases; 9 cases with ilioinguinal nerve
was identified and resected; none reported pain. However, role of
ilioinguinal nerve identification to reduce incidence of inguinodynia at
6th month follow up was not statistically significant. In case of
iliohypogastric nerve, 4 cases with nerve resection, none reported pain.
However, the role of iliohypogastric nerve identification to reduce the
incidence of inguinodynia at 6th month follow-up was not statistically
significant. Also in those cases (19/157 cases) who reported pain in
inguinal region at 3rd month follow-up, all except 2 had ilioinguinal
nerve identified and preserved; and all except 3 had iliohypogastric
nerve identified and preserved.

At 6th month follow-up (16/157 cases) who reported pain in
inguinal region, all except one had ilioinguinal nerve identified and
preserved; and all except 3 had iliohypogastric nerve was identified
and preserved.

In our study, at 3rd month follow-up; 2 patients were lost to follow-
up, so 150 patients reported for follow-up patients had inguinodynia
[18]. Out of 18 patients, one patient had bilateral repair and
complained of pain bilaterally. Therefore, incidence of pain was 12.10%
at 3rd month follow-up, 15 cases with mild pain and 4 cases with
moderate pain.

At 6th month follow-up; 2 patients were lost to follow-up. 15
patients reported pain the inguinal region. Out of 15 patients, 1 patient
had bilateral repair and complained of pain bilaterally. Therefore,
incidence of inguinodynia at 6th month follow-up was 10.19%, 13 cases
had mild pain and 3 cases had moderate pain. To our knowledge; there
are no studies relating role of occupation in inguinodynia. This study
aims to study role of occupation in incidence of inguinodynia.

At 3rd month follow up, incidence of inguinodynia increased as
amount of weight lifting involved in their occupation increased from
being a sedentary worker (incidence-9.9%) to being an extremely
heavy weight worker (incidence-38.5%). After applying Pearson’s Chi-
Square test,  p-value  was  0.008  (p<0.05),  hence,  this  association  was
statistically significant. However, the incidence of inguinodynia
amongst lightweight workers is 3.1%.

At 6th month follow-up, it was observed that incidence of
inguinodynia increased as amount of weight lifting at work increased
from being a sedentary worker (incidence-8.8%) to being an extremely
heavy weight worker (incidence-38.5%). After applying Pearson’s chi-
square  test,  p-value  was  0.003  (p<0.05);  hence, this association was
statistically significant. However, incidence of inguinodynia amongst
lightweight workers was found to be 0%. Thus our study reveals that
class of occupation may play a role in incidence of inguinodynia
amongst patients undergoing hernia repair.

Conclusion
The incidence of inguinodynia in this study after inguinal hernia

repair at 3rd and 6th month follow-up was 12.10% and 10.19%
respectively. The incidence of inguinodynia after inguinal hernia repair
increases as the amount of weight lifting involved in their occupation
increases from being a sedentary worker (incidence-9.9% at 3rd month
and 8.8% at 6th month) to being an extremely heavy weight worker
(incidence-38.5% at 3rd month and 6th month). Thus, class of
occupation may play a role in incidence of inguinodynia in
postoperative period amongst patients undergoing inguinal hernia
repair.

Though the study has made has made a genuine attempt to establish
the role of occupation in inguinodynia; a comparison study to confirm
the role by advising patients to decrease the amount of weightlifting in
their work in the postoperative period and look for its effect in the
reduction of incidence of inguinodynia needs to be addressed.

Recommendations
Patients should be preoperatively counseled regarding the risk of

inguinodynia and they may be counseled to consider decreasing the
amount of weight lifting at work if possible to prevent inguinodynia.

Limitations of the Study
Most surgeries were performed by trainees, hence there may be

some lapses in technique of inguinal hernia repair owing to their lack
of expertise; however they were supervised by senior surgeons. The
randomization of patients to either open or laparoscopic repairs was
not done and it was based only on patient’s preference and senior
experienced surgeon’s availability for laparoscopic repair.
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