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ABSTRACT Objective: To determine the incidence and risk factors asso-
ciated with chronic postoperative pain after inguinal hernia repair and to ob-
serve the relationship between preoperative depression/anxiety and chronic
postoperative pain. Material and Methods: Between June 2021 and De-
cember 2022, two hundred and sixty patients who underwent inguinal her-
nia repair were enrolled in the study. Preoperative chronic pain and chronic
postoperative pain were assessed with visual analogue scale, and the pa-
tients' results were recorded in the third and sixth months. Depression and
anxiety assessments were made using the Beck Depression and Beck Anx-
iety Inventory before the operation. Preoperative, intraoperative, and post-
operative details were recorded and the relationship with chronic
postoperative pain was statistically analysed. Results: Pain persisted in
22.3% of the patients at the postoperative 3rd month and 12.3% of the pa-
tients at the 6th month. Preoperative pain was present in 56.53% of the pa-
tients, and chronic pain developed in 39.4%. A statistically significant
relationship was found between preoperative chronic pain, postoperative
analgesic use, duration of pain, female gender, reoperation, postoperative
complication, and chronic postoperative pain (p<0.001). Chronic postoper-
ative pain developed in 21 of 24 patients who underwent recurrent opera-
tions. The pain was in neuropathic character in 53.4% of the patients. A
significant correlation was observed between preoperative anxiety/depres-
sion and chronic pain (p<0.001). Conclusion: Preoperative pain, the sever-
ity of postoperative acute pain, and reoperation should be questioned
preoperatively, and adequate pain palliation should be provided to prevent
chronic postoperative pain. In addition, the psychological state significantly
affects the development of chronic postoperative pain.
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OZET Amag: Amag, inguinal herni onarimu sonrasi postoperatif kronik
agr1 ile iligkili insidans ve risk faktorlerini belirlemek ve preoperatif dep-
resyon/anksiyete ile postoperatif kronik agri arasindaki iligkiyi incelemekti.
Gereg¢ ve Yontemler: Haziran 2021-Aralik 2022 tarihleri arasinda ingui-
nal herni onarimi yapilan 260 hasta ¢alismaya alindi. Preoperatif kronik agr1
ve postoperatif kronik agr1 gorsel analog skala skoru degerlendirildi ve has-
talarin operasyon sonrasi 3 ve 6. aylardaki sonuglari kaydedildi. Ameliyat
oncesi depresyon ve anksiyete degerlendirmeleri Beck Depresyon Envanteri
ve Beck Anksiyete Envanteri kullanilarak yapildi. Ameliyat 6ncesi, ameli-
yat siras1 ve ameliyat sonrasi detaylar kaydedildi ve kronik postoperatif agri
ile iligkisi istatistiksel olarak analiz edildi. Bulgular: Postoperatif 3. ayda
hastalarin %22,3’linde, 6. ayda ise hastalarin %12,3’ilinde agr1 devam etti.
Hastalarin %56,53’tinde preoperatif agri mevcuttu ve bu hastalarin
%39,4’linde kronik agr1 gelisti. Preoperatif kronik agri, postoperatif analje-
zik kullanimu, agr1 siiresi, kadin cinsiyet, reoperasyon, postoperatif kompli-
kasyon ve postoperatif kronik agri arasinda istatistiksel olarak anlamli bir
iliski bulundu (p<0,001). Rekiirren operasyon geciren 24 hastanin 21’inde
postoperatif kronik agri gelisti. Hastalarin %53,4’tinde agr1 noropatik ka-
rakterdeydi. Ameliyat dncesi anksiyete/depresyon ile kronik agri arasinda
anlaml bir iliski gozlendi (p<0,001). Sonug¢: Preoperatif agri, postoperatif
akut agrinin siddeti ve reoperasyon preoperatif donemde sorgulanmali ve
postoperatif kronik agriy1 énlemek igin yeterli agr1 palyasyonu saglanmali-
dir. Ek olarak, preoperatif psikolojik durum postoperatif kronik agri gelisi-
minde 6nemli bir etkiye sahiptir.

Anahtar Kelimeler: Herni; inguinal; postoperatif agr1;
depresyon; anksiyete
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Chronic postoperative pain (CPP) is known as
pain lasting longer than three months, associated
with the surgical field, and impairing the quality of
life despite the healing of the surgical wound.' The
incidence of CPP after inguinal hernia repair is 11%
and it is reported to be moderate-to-severe at a rate
of 6%.% It limits activities of daily living, causes
anxiety and depression, and increases the use of
analgesics.*

While postsurgical pain is mostly considered to
be neuropathic pain, nociceptive pain may be asso-
ciated with inflammation, muscle or ligament strain,
perineural fibrosis, mesh, or scar tissue around the
fixation material. It was thought that especially
changes in sensory processing might increase the
risk of chronic pain in patients with preoperative
chronic pain.’ In recent years, studies investigating
the role of psychological factors, especially depres-
sion and anxiety in CPP have been published and
reported that there were physiological similarities
between chronic pain and depression.®’

The present study aimed to analyse the inci-
dence of CPP, contributing risk factors in patients
who underwent inguinal hernia surgery, and the re-
lationship between preoperative depression/anxiety
and CPP.

I MATERIAL AND METHODS

This prospective, observational study was per-
formed in accordance with the Helsinki Declaration
criteria (2013), after the approval of the ethics com-
mittee of Ankara University Faculty of Medicine
(date: June 17, 2021, no: 16-399-21). The patients
(n=272) between the ages of 18 to 65 who under-
went inguinal hernia repair between June 2021 and
December 2022 were enrolled in the study. Since 12
patients did not respond at 6 months postopera-
tively, the study was continued with 260 patients.
Written informed consent was obtained from each
patient. The patients were informed about the visual
analogue scale (VAS: 0=no pain, 10=severe pain)
to evaluate the severity of pain before and after the
operation at the 24" hours, 3" months, and 6
months. Patients with alcohol dependence, previous
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extensive lower abdominal surgery, impaired cog-
nitive function, a history of malignancy, and radio-
therapy were excluded from the study.

Demographic information and phone numbers
of the patients were recorded. The smoking status,
existing comorbid diseases, presence of preopera-
tive pain, if any, severity, and duration of pain were
noted. In addition, the type of inguinal hernia (di-
rect/indirect/combination) and anesthesia (general,
spinal, local), surgery (laparoscopic or open), and
postoperative complication were recorded. The pre-
operative depression and anxiety status of the pa-
tients were evaluated with the Beck Depression and
Anxiety Inventory, respectively, and the effects of
preoperative anxiety and depression on postsurgical
chronic pain were analysed.®® The items in the Beck
Depression Inventory are mainly based on behav-
iours and symptoms specific to depression and are
described in a series of sentences, and each sentence
is numbered from 0 to 3. It consists of twenty-one
items and the items are listed from mild to severe
form. Beck Anxiety Inventory consists of 21 items,
each describing a common symptom of anxiety. The
patients are asked to rate how much they have been
bothered by each symptom over the past week on a
4-point scale. Pain characterization was evaluated
with Douleur Neuropathique 4 Questions (DN4).!°
The questionnaire contains 7 items relating to symp-
toms (sensations of burning, electric shock, painful
cold, tingling etc.) and 3 items relating to physical
examination with each element scored as present (1)
or absent (0). A score of at least 4/10 in this ques-
tionnaire was indicative of neuropathic pain.

Pain with a VAS score of >3 three months after
surgery was considered chronic pain. In addition,
the study examined the association between the
number of comorbidities and development of
chronic pain.

Patients underwent open anterior surgical re-
pair or laparoscopic surgery with macroporous,
monofilament polypropylene mesh of dimension 15
cmx10 cm or 11 cmx6 cm under general anesthesia
or spinal anesthesia. Local anaesthetic infiltration
was applied to some of the patients. In the postop-
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erative period, the patients were followed up for the
presence, severity, character, and localization of the
pain. Neuropathic pain was caused by a primary le-
sion or disease in the peripheral or central so-
matosensory nervous systems and it has been
described as a burning, stinging, throbbing, aching,
etc. sensation. Somatic pain was carried along the
sensory fibers which is usually discrete and intense.

Postoperative follow-up was done at the 24®
hours, third and 6 months face-to-face at the hospi-
tal. If required, patients were given either peroral
paracetamol or tramadol for pain management.

According to the result of chi-square test power
analysis with 95% confidence (1-a), 85% test power
(1-B), w=0.185 effect size, research should be con-
ducted on 262 cases based on the study Karaman et
al.* Statistical analysis was performed using SPSS
version 22.0 software (IBM, Chicago, Illinois,
United States). Data were presented as mean+SD
and minimum-maximum or number and percentage
(n, %) as appropriate. The chi-square test was used

to analyse the categorical variables. Non-normally
distributed continuous variables were displayed as
median (interquartile range). Kruskal-Wallis and
Mann-Whitney U test was used. Correlation coeffi-
cients and statistical significance for the relation-
ships between variables were calculated with the
Spearman correlation analysis. The level of statisti-
cal significance was accepted as p<0.05.

I RESULTS

Analysis was performed on 260 patients who fully
answered the questionnaire in the third and sixth
months. Detailed demographic information is shown
in Table 1.

The number of patients with VAS>3 pain at the
surgical site at 3 months postoperatively was 58
(22.3%). In the remaining patients, the pain was ei-
ther absent or at a level that could not affect the
quality of life. After 6 months of follow-up, 32
(12.3%) patients reported inguinal pain with an in-

TABLE 1: Patients characteristics by chronic pain.
Total patients numbers Chronic pain (in 3¢ months)  No chronic pain (in the 3" months) p value
Total patients numbers (%) 58 (22.3) 202 (77.7)
Age, year (%) <40 28 10 (35.7) 18 (64.3) 0.091
40-60 9% 16 (16.7) 80 (83.3)
>60 136 32(23.5) 104 (76.5)
Sex (%) Female 24 11 (45.8) 13 (54.2) 0.004
Male 236 47 (19.9) 189 (80.1)
Smoking status (%) Current 73 16 (21.9) 57 (78.1) 0.941
Never 146 32(21.9) 114 (78.1)
Former 41 10 (24.4) 31(75.6)
ASA class (%) 1 168 34(20.2) 134 (79.8) 0.251
2 52 11(21.2) 41(78.8)
Y 34 10 (29.4) 24 (70.6)
4 6 3(50) 3(50)
Postoperative analgesia Yes 140 57 (40.7) 83 (59.3) <0.001
No 120 1(0.8) 119(99.2)
Other simultaneous Yes 13 5(38.5) 8 (61.5) 0.151
operation No 247 53 (21.5) 194 (78.5)
BMI (interquartile range) 257 (23.7-28.0) 257 (23.5-28.3) 257 (23.8-28.0) 0.874

ASA: The American Society of Anesthesiologists; BMI: Body mass index; Categorical data was shown as a number (percentage). Non-normally distributed continuous variables were

displayed as median (interquartile range). p<0.05: significant (shown in bold).
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tensity ranging from grades 3 to 6. The mean VAS
value in the first 24 hours after surgery was
3.76+1.12 in patients with CPP and 1.12+1.27 in pa-
tients without chronic pain (p<0.05). Preoperative
pain was reported in 56.53% of the patients, and
39.4% of them developed chronic pain. In addition,
a significant correlation was found between postop-
erative acute pain and CPP at the 3" and 6™ months
(VAS24/VAS3 Correlation Coefficient: 0765,
p<0.001 and VAS24/VAS6 Correlation Coefficient:
0.652, p<0.001).

The mean Beck Depression Inventory score
was 16.16+7.15 and, Beck Anxiety Inventory score
was 12.79+6.85. The results of the study revealed
that there was a statistically significant correlation
between preoperative depression/anxiety and CPP
(p=0.022 and p=0.034 at 3™ months and p<0.001 at
6" months, respectively) (Table 2). Chronic pain de-
veloped in 38 out of 120 patients with moderate-to-
severe depression and in 28 out of 140 patients with
moderate-to-severe anxiety.

Patients with hypertension, diabetes mellitus,
hyperlipidaemia, coronary artery disease, chronic
obstructive pulmonary disease, hypothyroidism,
chronic renal failure were recorded to investigate
the effect of patients’ chronic diseases numbers on
the development of chronic pain. The results re-
vealed that the number of existing chronic diseases
did not affect the development of chronic pain at 3™
and 6" months, as shown in Table 3.

Preoperative pain, duration of preoperative
pain, female gender, the severity of postoperative
pain, postoperative complications, and recurrent in-
guinal operations had significant effect on develop-
ing CPP (Table 1, Table 2, Table 4).

It was found that 21 out of 24 patients who un-
derwent recurrent inguinal repair developed CPP,
and this difference was statistically significant com-
pared to patients who underwent surgery for the first
time (p<0.001). In addition, complications were also
a significant risk factor for CPP (p=0.006 and 0.001,
at 3" and 6™ months, respectively).

TABLE 2: Effect of preoperative factors on VAS scores at 24" hours, 3" and 6" months.

Postoperative VAS at 24" hours

Postoperative VAS at 3" months

Postoperative VAS at 6" months

Parameters Correlation coefficient  p value Correlation coefficient p value Correlation coefficient p value
VAS 0 0.941 <0.001 0.766 <0.001 0.648 <0.001
Duration of inguinal hernia 0.083 0.185 0.000 0.994 0.022 0.729
Duration of pain 0.703 <0.001 0.663 <0.001 0.566 <0.001
Beck Depression Inventory 0.300 0.022 0.427 <0.001
Beck Anxiety Inventory 0.278 0.034 0.514 <0.001
VAS at 24" hours 0.765 <0.001 0.652 <0.001
VAS at 3 months 0.819 <0.001
VAAS: Visual analogue scale; Spearman’s correlation test was used; p<0.05: significant (shown in bold).
TABLE 3: The effect of the number of existing diseases on chronic pain.

Number of patients’ diseases (n) VAS at 3 months VAS at 6" months p value

0(119) 1(0-2) 0(0-2)

1(96) 1(0-2) 0-2)

2(32) 0(0-2) 0(0-1) 0.311

3(12) 1(0-2) 0-2)

4(1) 3(3-3) 3(3-3)

VAS: Visual analogue scale; Mann-Whitney U test was used, p<0.05: significant.
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TABLE 4: Effect of perioperative factors on VAS scores at 3rd and 6th months.
Total patients VAS at 3 months p value VAS at 6" months p value

Surgery Laparoscopic 170 0.5(0-2) 0.503 0(0-2) 0.184
Open 90 1(0-2) 0(0-2)

Laterality Unilateral 177 0(0-2) 0.286 0(0-2) 0.813
Bilateral 83 1(0-3) 0(0-2)

Anesthesia General 229 1(0-2) 0.305 0(0-2) 0.487
Spinal 31 2(0-2) 0(0-2)

Postoperative local infiltration ~ No 11 1(0-3) 0.688 0(0-2) 0.352
Yes 149 1(0-2) 0(0-2)

Inguinal hernia First repair 236 0(0-2) <0.001 0(0-1) <0.001
Recurrence 24 3(3-4) 3(3-3)

Mesh size 15 cmx10 cm 220 1(0-2) 0(0-2)
11 cmx6 cm 40 0(0-3) 0.944 0(0-2) 0.928

Hernia type Direct 1M 0(0-2) 0.102 0(0-1) 0.134
Indirect 134 1(0-3) 0(0-2)
Direct+Indirect 15 2(0-2) 2(0-2)

Postoperative complication Yes 5 3(2-4) 0.006 3(2-3) 0.001
No 255 1(0-2) 0(0-2)

VAS: Visual analogue scale; Non-normally distributed continuous variables were displayed as

p<0.05: significant (shown in bold).

Spinal anesthesia was applied to 11.9% of these
patients, and general anesthesia was applied to
88.07%. There was no significant effect of anesthe-
sia type on the development of CPP (p=0.487) as
shown in Table 4.

Mesh was used in all patients and mesh size
didn’t affect the development of CPP. The most
common mesh size was 15 cmx10 cm.

Thirty-one (53.4%) patients had neuropathic
pain according to DN4 in the 3" months. Among
these, burning pain was reported by 16 patients
(27.6%), stinging pain by 7 patients (12.1%), throb-
bing pain by 2 patients (3.4%), and stabbing pain by
6 patients (10.3%). Additionally, somatic pain was
reported by 27 patients in the third months.

During the third month, 202 patients experi-
enced mild preoperative pain, while 57 patients ex-
perienced moderate pain. By the sixth month, the
number of patients with mild preoperative pain in-
creased to 230, while 33 patients still experienced
moderate pain.
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median (interquartile range); Kruskal-Wallis and Mann-Whitney U test was used;

I DISCUSSION

In this study, we compared patients with and with-
out CPP and found notable differences in some pre-
operative factors and postoperative outcomes
between the two groups. The study revealed that the
incidence of CPP was 22.3% in the third month after
surgery, and it decreased to 12.30% in the sixth
month. This suggests that a shorter follow-up period
was associated with a higher rate of chronic pain,
and that CPP spontaneously subsided over time. We
observed that preoperative pain was recorded in
56.53% of the patients, and chronic pain developed
in 39.4% of them. Based on the study, preoperative
pain, duration of preoperative pain, female gender,
the severity of postoperative pain, postoperative
complications, and recurrent inguinal operations
were all identified as risk factors for CPP. In addi-
tion psychological factors had a significant effect on
the development of CPP after inguinal hernia repair.

Various studies have been conducted to inves-
tigate the risk factors associated with the develop-
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ment of CPP after inguinal hernia surgery. Accord-
ing to Forester et al., some of the high-risk factors
for CPP included younger age, female gender, use
of multifilament polyester mesh, a history of recur-
rent inguinal hernia surgery on the same side, pre-
operative high pain intensity, higher American
Society of Anesthesiologists class, and urinary
catheter.!! In contrast, our study found no correla-
tion between age and the incidence of CPP, which is
consistent with the findings of Manangi et al.!? Fur-
thermore, our study did not find any association be-
tween body mass index (BMI) and the development
of chronic pain, although Karaman et al. reported a
higher incidence of CPP in obese patients than in
normal-weight patients.* However, they did not find
a statistically significant relationship between BMI
and CPP.

Smoking showed no significant effect on the
development of CPP in our study, whereas some
studies have shown that changes in the neuronal
level caused by smoking in the nervous system con-
tribute to the development of CPP.!* These changes
persist for a long time and predispose to the devel-
opment of CPP more than active smokers.'*

There are different surgical methods available
for repairing inguinal hernias. These approaches in-
clude open repair using sutures or mesh, and la-
paroscopic repair. Using a mesh or laparoscopic
repair has been shown to reduce the risk of chronic
pain following inguinal hernia repair.'> Laparo-
scopic repair was also known to reduce the risk of
acute pain and numbness, and allowed patients to
resume their daily activities more quickly.'® This
could be explained by laparoscopic method mini-
mizes tissue damage and reduces the risk of nerve
damage. However, some studies have found no sig-
nificant difference between the open and laparo-
scopic techniques for the development of CPP."
Additionally, the current study showed that open
surgery and laparoscopic approaches were not sta-
tistically significant in the risk of developing CPP
(Table 4). While the skin incision causes damage to
the cutaneous and subcutaneous structures, fixation
of the mesh may cause damage to the nerves in the
operation area.
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The most common type of pain experienced
after surgery is somatic pain, which occurs due to
damage caused to the inguinal tubercle or deep mus-
cle layers. Neuropathic and visceral pain syndromes
have also been identified. Injury to the somatic
sacral or sympathetic nerves might result in visceral
pain.” It has been suggested that chronic noxious
input from the inguinal region causes neuroplastic
changes in the spinal cord followed by a postopera-
tive hyperpathic area.'® Additionally, postoperative
inflammation or mesh response, followed by neural
involvement may contribute to this. In this study, 31
patients reported chronic neuropathic pain, while 27
patients reported somatic pain in the 6" months.
Neuropathic pain usually occurs in the sensory dis-
tribution of the ilioinguinal, iliohypogastric, or gen-
itofemoral nerves. Knowledge of the anatomy of
cutaneous nerves is necessary to prevent nerve in-
jury.'s

The neuronal changes caused by postoperative
acute pain in the central and peripheral nervous sys-
tem have shown a significant effect on the develop-
ment of CPP."” The relationship between early
postoperative acute pain and CPP was statistically
significant in our study (p<0.001) and we found that
CPP was higher in patients requiring postoperative
analgesia. We attributed this result to acute postop-
erative pain and associated opioid use as predictors
of CPP.%

This study observed more chronic pain in pa-
tients with recurrent hernia repair than in patients
with primary inguinal hernia repair. Mesh implan-
tation was considered as the gold standard in in-
guinal hernia repair because it reduced the risk of
recurrence although the use of foreign material
might induce a stronger inflammatory reaction.!
There has been no consensus on the contribution of
mesh weight, pore size, or other mesh characteris-
tics to the development of CPP. While some authors
stated that the risk of recurrence increased with the
use of low weight mesh, others have found no dif-
ference between the use of low-weight mesh and
heavy-weight mesh in recurrence and risk of peri-
operative complications but found less chronic pain
with low-weight mesh.?!-* It’s also reported that the
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size of the pore determines the extent of the inflam-
matory response, and the small pores cause a dense
scar plate that develops around the entire mesh.?* In
this study, macroporous, monofilament polypropy-
lene mesh was used in all patients, so we were not
able to investigate the role of mesh character on
CPP, however, the CPP rate was not statistically sig-
nificant in patients with a mesh of different sizes.

It has been observed that among different types
of anesthesia, the use of regional anesthesia carried
a higher risk of pain. Moreover, Joshi et al. have rec-
ommended the use of local anaesthetic infiltration
even when the patient is being operated on under
general anesthesia.” In our cases, general anesthe-
sia technique was used in 88.01% of cases, and there
was no significant difference in the development of
CPP between general anesthesia and spinal anes-
thesia. However, randomized studies with a larger
sample size are necessary to obtain more reliable
data since the spinal anesthesia group had a small
sample size. In addition, patients with and without
local infiltration did not show a significant differ-
ence in chronic pain.

For pain lasting more than one year after the
operation, laparoscopic
neurectomy (the ilioinguinal, iliohypogastric, and

retroperitoneal triple
genital branches of genitofemoral nerves) is indi-
cated.”® Campanelli et al. used the surgical approach
and they couldn’t get success with a few patients
and suggested that pain palliation may not be
achieved in every patient due to differences in per-
sonality and pain tolerance.?’

Pain has been defined as an experience con-
sisting of sensory, motivational, and emotional com-
ponents.’® In addition, it was reported that there
were physiological similarities between chronic
pain and depression.” Noradrenaline and serotonin,
which play a role in the pathophysiology of depres-
sion, also modulate pain stimuli in the limbic sys-
tem and periaqueductal areas.” Antidepressants
acting through these neurotransmitters also have
analgesic effects. However, it has been noted that
patients with severe anxiety have a lower pain
threshold and the activation of astrocytes by anxi-
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ety in the anterior cingulate cortex might result in
chronic pain.® Our results showed that the psycho-
logical state of the patients played an important role
in the development of CPP (p<0.001). Chronic pain
developed in 38 of 120 patients with moderate-to-
severe depression and in 28 of 140 patients with
moderate-to-severe anxiety symptoms.

There were limiting factors in the present study.
Since the centre where the study was conducted in
a teaching hospital, the surgical procedure was per-
formed by different operators, which could have led
to slight variations in the surgical techniques used.
A larger sample size and longer follow-up might be
needed before any certain conclusion. However, the
evaluation of demographic, surgical, and psycho-
logical factors together makes this study special.

I CONCLUSION

This prospective study highlighted that the inci-
dence of CPP after inguinal hernia repair was 22.3%
in 3" months and 12.3% in 6™ months. Preoperative
pain, female gender, the intensity of postoperative
acute pain, duration of preoperative pain, postoper-
ative complication, patients’ preoperative psycho-
logical state and recurrent operations were risk
factors for the development of CPP. It’s suggested
that patients and physicians should be aware of the
role of depression and anxiety and it was important
to question the presence of pain in the preoperative
and postoperative early periods to provide good
analgesia.
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