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Ágrip 

Inngangur 

Nárakviðslitsaðgerðir eru með algengustu aðgerðum í almennum skurðlækningum. Aðgerðirnar er 

bæði hægt að framkvæma með opinni aðgerð eða með aðstoð kviðsjár. Helstu langtímafylgikvillar eru 

endurtekið kviðslit í 0,5-10% tilvika og langvinnir verkir/óþægindi hjá 8-25% sjúklinga. Tilgangur 

þessarar framsýnu rannsóknar var að kanna, í vel skilgreindu þýði, árangur nárakviðslitsaðgerða með 

sérstaka áherslu á tíðni endurtekinna kviðslita og langvinnra verkja/óþæginda.  

Efniviður og aðferðir 

Alls voru í rannsókninni 452 sjúklingar, þar af 33 með tvíhliða nárakviðslit, samtals 485 kviðslit, sem 

gengust undir nárakviðslitsaðgerð hjá sama skurðlækni á Heilbrigðisstofnun Vesturlands Akranesi frá 

1. janúar 2004 til 31. desember 2010. Meðaldur var 56 ár (bil: 18-95) og 93% sjúklinganna voru karlar. 

Upplýsingar um sjúklinga og aðgerðir voru skráðar framsýnt og skurðlæknir mat erfiðleikastuðul 

aðgerðar (létt, miðlungs, erfið) að aðgerð lokinni og skoðaði sjúklinga fjórum vikum frá aðgerð. Fimm 

árum eftir aðgerð var öllum sjúklingum sendur spurningalisti þar sem var lagt mat á hvort verkir eða 

endurtekið kviðslit væru til staðar. Svarhlutfall var 82% og var miðgildi eftirfylgdar 5,5 ár (bil: 3,2-6,5). 

Niðurstöður 

Í 87% tilfella var um fyrsta kviðslit að ræða en 13% voru með endurtekið kviðslit. Erfiðisvinnu stunduðu 

180 sjúklingar (40%). Algengasta aðgerðartegundin var TEP-kviðsjáraðgerð (Totally ExtraPeritoneal) 

sem var framkvæmd hjá 273 sjúklingum (56%). Meðal aðgerðartími var 45 mínútur (bil: 14-180). 

Helstu skammtímafylgikvillar voru margúll (1,9%), þvagtregða (1,1%) og sárasýking (1,1%). Þrír fjórðu 

(n=342, 76%) aðgerðanna voru framkvæmdar á dagdeild. Meðal innlagnarlengd þeirra 110 sjúklinga 

(24%) sem voru lagðir inn var 2,6 dagar (miðgildi 2 dagar, bil: 1-15). Við eftirlit fimm árum frá aðgerð 

var tíðni endurtekins kviðslits 2,5%, 2,3% fyrir fyrsta kviðslit en 3,6% fyrir endurtekið kviðslit. Tíðni 

langvinnra verkja/óþæginda var 19,5%. Áhættuþættir endurtekins kviðslits voru erfiðisvinna (ÁH 13,7, 

95%-CI: 1,9 – 60,4), tæknilega erfið aðgerð (ÁH 7,2, 95%-CI: 1,6-32,7) og langvinnir verkir/óþægindi 

(ÁH 6,7, 95%-CI: 1,5-33,1). Sjúklingar með langvinna verki/óþægindi voru að meðaltali 5 árum yngri 

(p= 0,013) og höfðu oftar gengist undir aðgerð vegna endurtekins kviðslits (ÁH:3,7, 95%-CI: 1,9-7,1). 

TEP-aðgerð reyndist hins vegar minnka líkur á langvinnum verkjum/óþægindum (ÁH: 0,5, 95%-CI: 

0,3-0,9).  

Ályktanir 

Langtímaárangur reyndist mjög góður þar sem tíðni endurtekinna kviðslita var aðeins 2,5% fimm árum 

frá aðgerð. Hins vegar er staðreynd að svo löngu frá aðgerð eru langvinnir verkir eða óþægindi á 

nárasvæði vandamál hjá fimmta hverjum sjúklingi. Sjálfstæðir áhættuþættir endurtekins kviðslits eru 

erfiðisvinna og ef aðgerðin er tæknilega erfið. Ungir sjúklingar og þeir sem gangast undir aðgerð 

vegna endurtekins kviðslits eru líklegri til að vera með verki í langtíma eftirliti, hins vegar minnkar TEP-

aðgerð líkur á verkjum. 
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Abstract 

Introduction 

Inguinal hernia repair is among the most common procedures in general surgery. During the last three 

decades, the treatment of inguinal hernia has changed with the introduction of open mesh techniques 

and laparoscopic procedures. Long-term complications include recurrences in 0.5‒10% of patients 

and chronic pain/discomfort in 8‒25% of cases. The aim of this prospective study was to evaluate the 

outcome of inguinal hernia repair at a single centre, focusing on recurrence rate and chronic 

pain/discomfort.  

Materials and methods 

Altogether, 452 patients were included in the study, 33 of whom had bilateral hernias, giving a total of 

485 inguinal hernias. The same surgeon performed all the operations in Akranes County Hospital 

between 1 January 2004 and 31 December 2010. Mean age was 56 years (range: 18‒95) and 93% of 

the patients were male. Patient demographics and operative data were collected prospectively and the 

operating surgeon assessed the technical difficulty of the operation (easy, medium, or difficult) and 

examined the patients four weeks postoperatively. All patients received a questionnaire evaluating 

recurrence and chronic pain/discomfort 5 years after surgery, 372 of whom responded (82%). Mean 

follow-up was 5.5 years (range: 3.2‒6.5). 

Results 

The repairs were performed on 390 primary hernias (87%) and 62 recurrent hernias (13%). The 

occupational requirements of 180 patients (40%) were classified as heavy exertion. Totally 

extraperitoneal (TEP) was the most frequently performed repair, which was used in 273 patients 

(56%). The mean operative time was 45 minutes (range: 14‒180). The most frequent short-term 

complications were haematoma (1.9%), urinary retention (1.1%), and wound infection (1.1%). In three-

quarters of the cases (n = 342, 76%), the operations were performed in an outpatient setting. Mean 

hospital stay was 2.6 days (median: 2, range: 1‒15) for the 110 patients who were admitted (24%). 

At 5-year follow-up, the recurrence rate was 2.5% (2.3% for primary hernia and 3.6% for recurrent 

hernia) and 19.5% of patients reported having chronic pain/discomfort in the groin area. Independent 

risk factors for a recurrent hernia were strenuous work (OR: 13.7, 95% CI: 1.9‒60.4), technically 

difficult repairs (OR: 7.2, 95% CI: 1.6‒32.7), and chronic pain/discomfort (OR: 6.7, 95% CI: 1.5‒33.1). 

For chronic pain/discomfort, the independent positive predictors were young age and an operation for 

a recurrent hernia (OR: 3.7, 95% CI: 1.9‒7.1), with a TEP operation reducing the risk of chronic pain 

(OR: 0.5, 95% CI: 0.3‒0.9). 

Conclusions 

The long-term results were satisfying, with a five-year recurrence rate of only 2.5%. Still of concern is 

the fact that chronic groin pain/discomfort was a problem for every fifth patient at long-term follow-up. 

Risk factors for recurrent hernia were heavy occupational exertion and a technically difficult operation. 

Young age and an operation for a recurrent hernia were risk factors for chronic pain/discomfort in 

long-term follow-up, but a TEP operation was independently associated with less chronic 

pain/discomfort.  
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1 Introduction 

Inguinal hernia repair is among the most common surgical procedures performed worldwide (1). In the 

western world, the estimated annual incidence of inguinal hernia repair is 130‒160 operations per 

100,000 inhabitants (2,3). Ninety per cent of the patients are males and the operations are most 

commonly done in the age ranges 1‒5 years and 55‒80 years (4,5). Today, the greatest challenge in 

inguinal hernia surgery is to avoid recurrences and chronic pain/discomfort (6–10). With standardized 

surgical techniques, the use of meshes, teaching programmes for surgeons and surgical residents, 

and the increased use of quality registries, the results of herna repair have improved significantly (11–

17).   

1.1 Definitions and epidemiology 

A hernia is a protrusion of peritoneum, preperitoneal fat, or an intra-abdominal organ through a 

congenital or acquired opening in the abdominal wall (18). Groin hernias are divided into inguinal 

hernias and femoral hernias. Inguinal hernias account for 96‒98% of all groin hernias and are the 

most frequently occurring hernias irrespective of gender (1,19). Inguinal hernias are further divided 

into direct/medial hernias and indirect/lateral hernias, which differ in aetiology and anatomical location 

(see sections 1.2 and 1.3). The relative distribution is also somewhat different for the sexes. In men, 

indirect hernias occur almost twice as frequently as direct hernias (60 vs. 30%), and of all groin 

hernias, femoral hernias occur in less than 2% of cases (20). In women, however, indirect hernias 

occur in almost 60% of cases, direct hernias in less than 15% of cases, and femoral hernias in one-

third of cases (30%) (21).  

The lifetime risk of requiring an inguinal hernia repair is considered to be 25‒27% for males and 3‒

5% for females (2,4). In a Danish nationwide study, the prevalence of groin hernia was estimated 

based on inguinal hernia repairs, and this study included 46,717 patients operated between 2006 and 

2010 (5). As seen in Figure 1A, the incidence of inguinal hernias showed a bimodal distribution (5). An 

indirect hernia could be diagnosed in any given age group, but the incidence of indirect hernia was 

highest in children under five years of age with a later peak in incidence in males in their thirties (22). 

After the age of 60 years, however, the direct/medial hernias were more frequent (23). As shown in 

Figure 1B, femoral hernias are more frequently diagnosed in patients over 50 years of age, and more 

often in women (24). 
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A) 

 

B) 

Figure 1-1 Number of (A) inguinal hernia repairs performed, and (B) femoral hernia repairs, 
stratified by age and gender (5). 

 

1.2 Anatomy and classifications 

The major anatomical features of the groin are shown in Figure 1-2, and they are of importance in 

defining the different types of hernia and to understand how they should be repaired surgically. Figure 

1-2A shows the anatomical landmarks viewed anteriorly and Figure 1-2B shows the peritoneal view, 



  

13 

as seen in a laparoscopic procedure. Groin hernias are classified into three types according to 

anatomical landmarks (Table 1-1). This is illustrated in Figure 1-2, where the dotted blue circles show 

the entrances of the different types of hernia.  

Table 1-1 Classification of groin hernias according to anatomical landmarks  

Medial/direct hernia A protrusion of the transversalis fascia in the Hasselbach’s triangle. 

Lateral/indirect hernia 
A protrusion through the deep inguinal ring, lateral to the inferior epigastric 

vessels. It can pass through the superficial inguinal ring to the scrotum. 

Femoral hernia 
A protrusion inferior to the inguinal ligament, most often medial to the 

femoral vein in the femoral canal. 

 

During foetal development, the funiculus proceeds down to the scrotum, forming the inguinal canal, 

which in an adult is approximately four cm in length (20). The funiculus is covered with peritoneum, 

which is called processus vaginalis, and is enclosed in the scrotum as tunica vaginalis. The funiculus 

includes vas deferens and the spermatic vessels. It is surrounded by the cremaster muscle, which 

consists of fibres from the internal oblique muscle. In women, the round ligament lies in the inguinal 

canal (25). The deep inguinal ring is the entrance to the inguinal canal and lies deep and superolateral 

in the groin. At the end of the canal, the superficial ring is formed when the aponeurosis of the external 

oblique muscle divides into two layers and attaches to the pubic bone. The funiculus travels down to 

the scrotum between these layers (26). The anterior wall of the inguinal canal is formed from the 

aponeurosis of the external oblique muscle. The inguinal ligament is a thickening of that aponeurosis 

and lies between the pubic tubercle and the anterior superior iliac spine laterally. Cooper’s ligament is 

an extension of the medial end of the inguinal ligament, which connects the pubic tubercle with the 

pecten of the pubis (27,28). The posterior wall of the inguinal canal consists of the transversalis fascia, 

which is a very delicate membrane of only a few cell layers of connective tissue. This is the weakest 

part of the groin, and is called Hasselbach’s triangle. It is defined by the inferior epigastric vessels 

laterally, the lateral border of the rectus sheath medially, and the inguinal ligament inferiorly. The 

inferior epigastric vessels arise from the external iliac vessels above the inguinal ligament and lie 

medial to the deep inguinal ring (20,29).  

In a laparoscopic setting, the triangle of doom is the triangular area that is defined by vas deferens 

medially, the spermatic vessels laterally, and the external iliac vessels inferiorly. This triangle contains 

external iliac vessels, the deep circumflex iliac vein, and the genital branch of genitofemoral nerve. 

Staples should not be used in this triangle, due to the risk of injury of these structures (28).  

There are three nerves in the inguinal area that should be identified and spared during surgery 

(Figure 1A). The ilioinguinal nerve is a sensory nerve that lies anterior to the funiculus and innervates 

the skin on the inner thigh and outer labia/scrotum. The iliohypogastric nerve is a sensory nerve that 

lies above the inguinal canal and innervates the skin on mons pubis. The third nerve is the genital 

branch of the genitofemoral nerve: a mixed sensory and motor nerve that lies on the posterior aspect 

of the funiculus and innervates the skin at the root of the penis and labia. It is also a motor nerve for 

the cremaster muscle (26).  
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A) 
 

 

B) 

Figure 1-2  (A) Anterior view of the right inguinal region. (B) The right inguinal region as seen 
from the posterior―or peritoneal―approach, as in a laparoscopic hernia repair. 
The dotted blue circles show the different entrances of the three types of inguinal 
hernias: the direct/medial, indirect/lateral, and femoral. See text for details. 
(Illustrator: Fritz H. Berndsen Jr.) 
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1.3 Aetiology 

The aetiology of the two types of inguinal hernias is based on a weakness in the structure of collagen, 

although the pathogenesis of the two is very different (30).  

An indirect hernia is also called a lateral or congenital hernia. Autopsy studies have shown that 

20% of adult males have an open vaginal process, although less than half of them will be diagnosed 

later with an inguinal hernia (22,31). The vaginal process normally closes in the first years of life when 

the smooth muscle cells in the process undergo apoptosis. If there is a lack of parasympathetic 

activity, a certain enzyme in the smooth muscle cell is deactivated, apoptosis does not occur, and the 

process stays open (32). An increased risk of hernia formation has also been associated with a lack of 

enzymes that promote cross-linking of collagen, thereby decreasing its strength (22). Patients with 

congenital collagen disorders, such as Marfan or Ehler-Danlos syndrome, are frequently diagnosed 

with inguinal hernias (33). 

The direct hernia is also called a medial or acquired hernia. In contrast to indirect hernias, no 

congenital component in the aetiology of direct hernias is believed to be present. Collagen I is a strong 

type of collagen, while collagen III is weak. With increasing age, the ratio of collagen I to collagen III 

decreases and the fibrous tissue weakens, causing a predisposition to acquired hernia (30,34). 

Smokers have an increased risk of inguinal hernia because of an imbalance of proteinases and anti-

proteinases, which increases the degeneration of collagen. A similar imbalance of proteinases has 

been identified in pulmonary emphysema patients (35,36). Those with heavy occupational exertion 

and athletes have an increased risk of hernia formation, and this is believed to be due to increased 

strain on the abdominal wall (37). 

1.4 Clinical presentation 

The first symptom of an inguinal hernia is often a painless bulge in the groin. With increased 

abdominal pressure or with physical strain, the patient may feel a sudden stabbing pain in the groin. 

However, some patients may only complain of vague discomfort in the groin area. When the patient is 

recumbent, the bulge should―if not incarcerated (see later)―disappear into the abdominal cavity 

(38). Up to 15‒20% of patients have bilateral inguinal hernias at presentation (39). 

A hernia is defined as being incarcerated when it (with its contents) cannot be reduced back into 

the abdominal cavity, and this can cause intestinal obstruction (38,40). If the content of an 

incarcerating hernia gets strangulated, it is called a strangulating hernia (41). Firstly, the venous and 

lymph flow is compromised, which leads to oedema in the organ. This increases the pressure within 

the contents of the hernia sac even further, which leads to strangulation of arterial flow and eventually 

organ necrosis (42). This is a life-threatening event, with 30% mortality. The annual strangulation risk 

for an inguinal hernia is 0.3‒2.8% while the risk for a femoral hernia is much higher―up to 45% 

(41,42).  
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1.5 Diagnosis and differential diagnosis 

The diagnosis of an inguinal hernia is most often set through clinical examination. This is best 

achieved through a thorough examination with the patient both standing and recumbent, and while 

straining and relaxed (38).  

If the diagnosis is unclear after clinical inspection, an ultrasound of the inguinal region is usually 

performed. The ultrasound is examiner-dependent and the sensitivity ranges from 29% to 86%, 

although the specificity ranges from 90% to 96% (43,44). MRI and CT scans are also imaging options 

for confirmation of the diagnosis of a hernia (45).  

There are several differential diagnoses of inguinal hernias, which can be divided into three groups: 

(i) bulge in the groin, (ii) bulge in the scrotum, and (iii) pain without a bulge (Table 1-2) (38). 

The most common bulges in the groin are lymph node enlargements, either benign (inflammation, 

infections etc.) or malignant, such as lymphoma or metastases. Varices on the great saphenous vein 

or an aneurysm of the femoral artery are also among the differential diagnoses, but these are more 

rare (46).  

The most common differential diagnosis for bulges in the scrotum is testicular hydrocele, which is 

painless and can be diagnosed with transillumination. Varicoceles are enlargements of the testicular 

veins, while orchitis and epididymitis occur due to inflammation in the testis or the epididymis. A 

testicular tumour is a hard and painless swelling of the testicle (47).  

Prostatitis is a common cause of pain in the groin without a bulge. It is therefore important to 

perform a digital rectal examination to exclude this diagnosis. Athletes with pain in the inguinal region 

frequently have musculoskeletal-related conditions. This is sometimes referred to as sportsman’s 

hernia, Gilmore’s groin, or inguinal disruption (48).   

 

Table 1-2 Differential diagnosis of an inguinal hernia  

Bulge in the groin Bulge in the scrotum Pain without a bulge 

Benign lymph node enlargement Hydrocele Tendintis 

Malignant lymph node enlargement Varicocele Hip osteoarthritis  

Venous varices on the great 

saphenous vein 

Orchitis                

Epididymitis 

Lumbar pain                           

Prostatitis  

Aneurysm of the femoral artery Tumour of the testis Neuralgia of the ileoinguinal nerve 

 

1.6 Indications for surgery and types of operation 

Surgery is the only definitive treatment for an inguinal hernia, and patients who are symptomatic 

should be referred for surgical management (49). The Italian surgeon Eduardo Bassini (1844‒1924) 

first described an inguinal herniorraphy in 1887 and is therefore named the father of inguinal hernia 

surgery (50). The operations are all based on different ways of reinforcing the posterior wall of the 

inguinal canal. Through the decades, the rate of recurrence after a hernia operation has been very 

high: 7‒27% (49,51,52). At the start of the 1980s, operations were developed whereby a 
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polypropylene mesh was used for reinforcement of the posterior wall. This reduced the rate of 

recurrence by 50‒75% (12,53), and today 98% of operations in Sweden are performed with a mesh 

(3).  

Table 1-3 describes the different operations according to access, reinforcement of the transversalis 

fascia, advantages, and disadvantages. The Lichtenstein operation is the most frequently performed 

one, and according to the SHR it is performed in 70% of inguinal hernia operations in Sweden (3). In 

Denmark, the proportion of Lichtenstein repair operations is even higher, being performed in around 

80% of all hernia operations (54). 

 

 Table 1-3 Operation types described according to access, reinforcement of the transversalis 
fascia, advantages, and disadvantages 

 

 

The major steps in the Lichtenstein operation are shown in Figure 1-3. A horizontal incision is 

deepened through Scarpa’s fascia and subcutaneous tissue to expose the external oblique fascia. The 

external oblique fascia is opened through the external inguinal ring. An indirect sac is inverted into the 

abdominal cavity without ligation and a direct sac is inverted with absorbable sutures. A large 

Operation Access Reinforcement Advantages Disadvantages 

Lichtenstein 
(53,55,56)7) 

Anterior approach 
through a groin 
incision. 

Mesh is placed on 
the transversalis 
fascia and sutured. A 
new deep ring is 
constructed. 

Simple and easy 
to learn. Low 
recurrence rate. 

Chronic pain 
postoperatively in 
10‒20% of 
patients. 

Nyhus (57)8) 

Posterior 
approach through 
an incision above 
the groin. 

Mesh is placed 
posterior to the 
transversalis fascia. 
A new deep ring is 
constructed. 

Low recurrence 
rate. A posterior 
approach 
without the need 
for laparoscopy. 

Requires 
extensive 
dissection. 
Technically 
difficult. 

Shouldice 
(58)9) 

Anterior approach 
through a groin 
incision. 

No mesh used. The 
transversalis fascia is 
opened and sutured 
together in three or 
four layers. 

No foreign 
object. Low 
recurrence rate 
among experts.  

Complex 
technique and a 
long learning 
curve. 

TAPP (trans-
abdominal 
preperitoneal) 
(28)  

Posterior 
intraperitoneal 
approach using 
laparoscopy. 

The peritoneum is 
opened and the 
mesh is placed 
preperitonially 
posteriorly to the 
transversalis fascia. 

Low recurrence 
rate and low rate 
of chronic pain.  

Long learning 
curve. Risk of 
damage to intra-
abdominal 
organs. General 
anaesthesia 
required. 
Expensive. 

TEP (totally 
extraperitoneal) 
(16,59,60)1) 

Posterior 
preperitoneal 
approach using 
laparoscopy. 

Mesh placed 
preperitonially 
posteriorly to the 
transversalis fascia. 

Low recurrence 
rate and low rate 
of chronic pain. 
Reduced risk of 
damage to intra-
abdominal 
organs. 

Long learning 
curve and 
technically 
difficult. General 
anaesthesia 
required. 
Expensive. 
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polypropylene mesh (at least 8 × 16 cm) is sutured in place (55). A continuous suture beginning at 

least 1‒2 cm medially to the pubic tubercle is continued along the inguinal ligament. A slit is made in 

the lateral border of the mesh for the spermatic cord, and the mesh is fixed with interrupted sutures at 

the medial and superior margins. The tails of the mesh are sutured with one stitch lateral to the 

spermatic cord, creating a new internal ring (56,61).  

 

 

Figure 1-3  Schematic illustration of the Lichtenstein operation. A polypropylene mesh is 
placed to reinforce the transversalis fascia and a new deep ring is constructed. 
See text for details. (Illustrator: Fritz H. Berndsen Jr.) 

 

Figure 1-4 shows the TEP procedure. The first trocar is inserted infra-umbilically and the anterior 

rectus fascia is entered. A preperitoneal space is developed bluntly, using the endoscope or a 

dissection balloon, between the fascia and the peritoneum. Most often, two working trocars are 

inserted, usually in the midline. Preperitoneal dissection of the hernia sac and triangle of doom is 

performed. A polypropylene mesh (at least 10 × 15 cm) should widely overlap the direct, indirect, and 

femoral spaces (59). Whether the mesh needs to be fixed is a matter of debate, but it is recommended 

that mechanical stapling or fibrin glue should be used for large direct defects and for bilateral hernias 

(62).   
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Figure 1-4  Schematic illustration of the TEP (totally extraperitoneal) hernia repair. A 
preperitoneal space is created between the abdominal wall and the peritoneum. A 
mesh is placed that covers the three hernia sites. See text for details. (Illustrator: 
Fritz H. Berndsen Jr.) 

 

In older patients with severe comorbidities, a hernia belt can be used. This treatment option is 

controversial, however, and should only be used to relieve symptoms and in patients who are not 

candidates for surgical repair (severe comorbidities etc.). Furthermore, it can cause complications and 

the risk of incarceration remains (63).  

In the case of a young and healthy patient who has an inguinal hernia but no symptoms, several 

studies have shown acceptable results with watchful waiting rather than prophylactic repair (64,65). 

The study by Fitzgibbons et al. (2006), however, showed an annual crossover rate of 20% from 

watchful waiting to the operative group (65). An Irish study by Chung et al. (2011) showed a crossover 

rate of 72% from observation to operation in an RCT with a 7.5-year follow-up (66). Groups with an 

increased risk of strangulation―such as older patients, women, and patients with femoral 

hernias―should be operated on and not observed, as the risk of strangulation is high (67).  

1.7 Complications and long-term results 
Table I-4 lists the most common short-term postoperative complications. Wound infections are 

relatively rare, with a reported rate of 1‒5% (3,68), and they are usually superficial. Thus, antibiotics 

are not routinely administered prophylactively in most centres that perform hernia surgery (68). Mesh 

infections (deep infections) can occur (0‒0.5% of cases (62,69)) and can be complex to treat, but most 

often they can be treated successfully with intravenous antibiotics―and only very rarely must the 

mesh be removed (70). Urinary retention has been reported in 1.5‒3% of cases, and is most 
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commonly seen after laparoscopic procedures and in elderly males with a history of hypertrophic 

prostate and lower urinary tract symptoms (3). The rate of urinary tract infection is low, however, 

because the patients seldom need a urinary catheter (71). 

The most common vascular injuries are trauma to the cremaster artery or branches of the inferior 

epigastric artery, which can cause delayed bleeding and a wound or scrotal haematoma (2‒3%). Such 

bleeding, however, is usually self-limited and does not require reoperation (39). Injuries to the large 

external iliac arteries or deep circumflex arteries are more serious and can result in a large 

retroperitoneal haematoma (6). They are fortunately rare and are observed in less than 1% of cases. 

Another serious but rare complication is visceral injury (0.1‒0.3%). It is observed ten times more 

frequently during laparoscopic repair than during open inguinal hernia repair. This is due to the 

introduction of trocars through the abdominal wall (62). Bowel obstruction is also a known complication 

following laparoscopic hernia surgery, and can occur if the small intestine is in contact with the mesh 

and gets caught between the mesh and the abdominal wall (6,71). Another rare complication is 

testicular atrophy (0.5%), which can occur if the testicular arterial blood flow is compromised during 

and after surgery (72). 

 

Table 1-4  The most common short-term complications following inguinal surgery and their 
frequency according to major studies   

Complication Rate, % 

Wound infection 
   Superficial 
   Deep 

 
3‒5 
0‒0.5 

Urinary retention 1.5‒3 

Testicular pain 1‒2 

Haematoma 2‒3 

Injury to vascular structures 0.1‒1  

Injury to viscera  0.1‒0.3 

 

Long-term results are mainly assessed from the rate of recurrence and chronic pain/discomfort. 

Recurrence of inguinal hernia after herniorraphy has, as previously stated, decreased by 50‒75% after 

the prosthetic mesh was introduced (10,16). Several RCTs have shown similar recurrence rates after 

Lichtenstein and TEP operations (Table 1-5). In a large Swedish trial by Eklund et al. (2009) with 

1,512 patients, a difference in the recurrence rate between the Lichtenstein and TEP operations was 

found (1.2% as compared to 2.4%), but this was not statistically significant (73). According to the SHR, 

the rate of reoperation due to recurrence of hernia decreased from 16.4% in 1992 to 8.8% in 2014 (3). 

The results from the other four RCTs are given in Table 1-5. 
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Table 1-5  Randomized controlled trials comparing inguinal hernia recurrence rates after 
Lichtenstein and TEP operations 

 TEP Lichtenstein  

Study  Recurrence n % Recurrence n % p-value 

Köcklinger 
(16) 

64 6,833 0.94 88 10,555 0.83 0.505 

Eklund (73) 16 665 2.4 9 706 1.2 ns 

Neumayer 
(71) 

87 862 10.1 41 834 4.9 < 0.05 

Langeveld 
(60) 

13 336 3.8 10 324 3.0 0.64 

n: total number of operations. The p-values show whether there was a significant difference between 
the ratios. Statistical significance is assumed if p < 0.05. ns: not significant. 

 

Numerous studies with thorough long-term follow-up have shown that the rate of chronic 

postoperative pain is high and that it is one of the major complications facing patients undergoing 

hernia repairs (6,71). Chronic pain after surgery is classified into two types, neuropathic and 

nociceptive. It is generally believed that neuropathic pain is the most common type (13,74). Several 

preventive measures have been suggested in an attempt to avoid chronic pain: the use of lightweight 

meshes, identification and preservation of the nerves, or prophylactic excision of the nerves (75,76). In 

laparoscopic repairs, the use of fibrin sealent instead of staples for mesh fixation has reduced the rate 

of chronic pain (77). 

A large RCT trial by Eklund et al. (2010), comparing chronic pain 5 years after Lichtenstein and 

TEP procedures, showed that there was significantly less pain in the TEP group (18.8 vs. 9.4; p < 

0.001) (13). Postoperative chronic pain is more likely to be observed in younger patients, patients with 

higher BMI, and in patients who have reported having preoperative pain attributable to their hernia 

(6,13). 

 

Table 1-6 Randomized controlled trials comparing the rates of chronic pain following 
Lichtenstein and TEP inguinal hernia repairs 

 TEP Lichtenstein  

Study  Chronic pain n % Chronic pain n % p-value 

Köcklinger 
(16) 

540 6,833 7.9 974 10,555 9.23 0.002 

Eklund (13) 58 616 9.4 124 659 18.8 < 0.001 

Neumayer 
(71) 

97 989 9.8 142 994 14.3 ns 

Langeveld 
(60) 

71 336 21.1 80 324 24.6 ns 

n: total number of operations. The p-values show whether there was a significant difference between 
the ratios. Statistical significance is assumed if p < 0.05. ns: not significant. 

 



  

22 

1.8 Registries 

In recent years, quality control of surgical outcome has gained importance. The Swedish Hernia 

Registry (SHR), a national register of inguinal hernia repairs, was established in 1992. In Sweden, 

almost 100% of all inguinal hernia repairs are prospectively registered in the SHR (3). The Danish 

Inguinal Hernia Database has also been prospectively monitoring the long-term surgical quality of 

inguinal hernia repairs in Denmark since 1997 (54).  

In 2008, the non-profit organization Herniamed was founded by a group of hernia surgeons in 

Europe (78). This is not a nationwide registry, but a voluntary quality-assurance project, and 

participating hospitals are mainly from Germany―but also from Italy and Austria. Another international 

registry is the European registry of abdominal wall hernias (EURAHS), which is the official registry of 

the European Hernia Society (EHS) (79). In Iceland, there are performed approximately 500 inguinal 

repairs annually, whereof 350 repairs are performed in private outpatient clinics (80). There has not 

been an active registry for Icelandic inguinal hernia surgeons apart from this single-surgeon quality-

control registry, and there have been very few studies on hernia surgery.  

1.9 Aims 

The primary aim of this study was to prospectively assess the short-term and long-term results of 

inguinal hernia surgery in a well-defined single-surgeon cohort of patients in Iceland. The main 

endpoints were the rates of recurrent hernia and chronic pain/discomfort together with analysis of risk 

factors for both.   
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2 Materials and methods 

2.1 Patients 

Demographic and operative data, together with postoperative outcomes of 452 patients with a total of 

485 inguinal hernias (33 bilateral hernias), were collected in a prospective database for consecutive 

patients who were referred to Akranes County Hospital between 1 January 2004 and 31 December 

2010. The study was a prospective clinical case series, mainly aimed at quality control. At the time of 

operation, the operating surgeon registered patient data and intraoperative data. The hospital records 

were also checked for complications and re-admissions. 

Information on age, gender, employment status (heavy/light occupational exertion and elderly), and 

preoperative physical status classification according to the American Society of Anesthesiologists 

(ASA) was registered. The hernia was classified as primary or recurrent, and whether it was right-

sided, left-sided or bilateral. Intraoperative data included type of hernia (indirect, direct, femoral, or 

combined) and type of procedure (TAPP, TEP, Lichtenstein, or Shouldice). Operative time was 

defined as the time from skin incision to completion of the wound dressing, in minutes. Type of 

admission (outpatient/inpatient) and hospital stay in days were recorded. All the operations were done 

by the same surgeon (Dr Fritz Berndsen MD, PhD), and at the end of each operation the surgeon 

subjectively classified the operation as having been easy, medium, or difficult―according to how 

technically challenging it was. 

2.2 Surgical procedures 

2.2.1 TEP 

The TEP repair was performed with a 3-trocar technique. The camera trocar was placed infra-

umbilically. The anterior rectus sheet was opened and the trocar was placed between the posterior 

rectus sheet and the rectus muscle. Preperitoneal working space was achieved with the 30° camera. 

Two 5-mm trocars were placed in the lower midline. The preperitoneal space was dissected and the 

pubic bone and Cooper’s ligament were well exposed. Direct and indirect hernia sacs were dissected, 

and so was the triangle of doom. Direct, indirect, and femoral spaces were all well exposed. A 10 × 15 

cm polypropylene mesh was inserted, well overlapping all hernia spaces. Fixation of the mesh was not 

done routinely, but in bilateral hernias and large direct hernias the mesh was fixed on the pubic bone 

and abdominal wall using a mechanical stapler. 

2.2.2 TAPP 

After creation of pneumoperitoneum, three ports were inserted into the abdominal cavity. The 

peritoneum was opened above the internal ring and the preperitoneal space was entered. A direct sac 

was inverted, but an indirect sac was either divided or dissected free and inverted into the abdominal 

cavity. Dissection was extended inferiorly at least 4‒5 cm below the iliopubic tract and Cooper’s 

ligament, laterally along the spermatic vessels, and medially along the vas deferens beneath Cooper’s 

ligament. A 7 × 12 cm polypropylene mesh was inserted and stapled in place using a mechanical 

stapler. Staples were placed in Cooper’s ligament, along the medial border on the posterior side of the 
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rectus abdominis muscle and superiorly on both sides of the epigastric vessels, above the hernia 

defect, and laterally above the iliopubic tract. Care was taken not to put staples below the iliopubic 

tract. The mesh was carefully covered with peritoneum using staples.  

2.2.3 Lichtenstein 

In the Lichtenstein operation, an incision was made in the groin and the aponeurosis of the external 

oblique muscle was opened to enter the inguinal canal. A direct hernia sac was dissected and inverted 

with continuous suture of the transversalis fascia. The spermatic cord was opened at the internal ring, 

sparing the ilioinguinal nerve, and an indirect hernia sac was dissected and inverted or removed. In 

large indirect hernias, the hernia sac was divided leaving the distal part. Preparing for the mesh, the 

pubic tubercle and lateral margin of the rectus abdominis muscle sheet was well exposed medially and 

the space under the external oblique aponeurosis was exposed bluntly. A polypropylene mesh was 

fixed with a 2.0 polypropylene suture. Inferiorly, the mesh was fixed with continuous suture on the 

inguinal ligament but medial and superior margins were fixed with single sutures. The slit was sutured 

laterally to the spermatic cord, making a new internal ring.  

2.2.4 Shouldice 

A modified three-layer Shouldice repair was performed. The cremaster muscle was transected at the 

internal ring; external spermatic vessels and the genital branch of the genitofemoral nerve were 

divided. Indirect hernia sacs were resected or mobilized and reduced. The posterior inguinal wall was 

incised from the internal ring to the pubic tubercle, and the transversus abdominis arch identified on 

the undersurface of the superior transversalis fascia flap. The possible presence of a femoral hernia 

was diagnosed by palpation of the femoral fossa from the abdominal side. A running 2.0 

polypropylene suture was used for the repair. In the first layer, the inferior edge of the fascia 

transversalis was sutured against the lateral border of the rectus muscle sheath medially and against 

the undersurface of the fascia transversalis and the transversus arch laterally. The internal ring was 

reconstructed snugly but not tightly, and the suture continued without interruption into the second layer 

joining the superior transversalis fascia/transversus abdominis flap with the iliopubic tract and the 

inguinal ligament. In the third layer, the internal oblique and transversus abdominis 

muscle/aponeuroses were sutured against the inguinal ligament to reinforce the repair and reduce 

tension.  

2.3 Clinical follow-up  

All patients were invited to be included in a follow-up programme whereby they would be examined at 

a 4-week follow-up and then receive a follow-up questionnaire 5 years after the surgery (for follow-up 

questionnaire, see Appendix 1). The first 5 years of the study patients recived a follow-up 

questionnaire both 3 and 5 years after surgery but then the study protocol was amended and included 

only a 5 year follow-up. For the patients that answered both the 3 and 5 year follow-up the later 

answer was registered and if patients only answered the 3 year follow-up that answer was registered.    

At the time of the 5-year follow-up, the patients were identified in the national registry to determine 

survival and their correct address. If the patient did not answer the follow-up questionnaire, he/she 
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was contacted by telephone and asked if he/she still wanted to take part in the follow-up. If the patient 

agreed, the same questions as those in the follow-up questionnaire were asked verbally.  

Seventeen patients were not included in any follow-up and 63 patients were only included in the 

short-term follow-up. A total of 372 patients (82%) were included in the long-term follow-up, with a 

mean follow-up time of 5.5 years (range: 3.2‒6.5). Of the 452 patients in the study, 27 had died at the 

time of long-term follow-up (6%). 53 patients (12%) were lost to long-term follow-up, 13 of whom had 

moved abroad (25% of those lost to follow-up).  

The primary outcome variables of the study were recurrent hernia (yes/no) and chronic 

pain/discomfort (yes/no and classified as mild, moderate, or severe according to symptoms) at 4-week 

and 5-year follow-up. If a patient reported having a recurrent hernia in the questionnaire, he/she was 

contacted and were offered a clinical examination. The recurrence rate was calculated as the 

proportion of the total number of groins that were repaired and included in long-term follow-up (n = 

400).  

2.4 Statistics 

The data were collected in the database management software FileMaker Pro Advanced 11.0v4. 

Probabilities (p-values) of less than 0.05 were considered to be statistically significant and data 

analysis was performed using R studio and R Statistics 3.2.2 (The R Foundation, Austria).  

Descriptive analysis of the data was applied with calculation of mean, median, and percentage. 

Unadjusted associations between patient characteristics and the primary outcomes were examined. 

Fisher’s exact test was used for categorical variables and the Mann-Whitney U-test or Student’s t-test 

was used for continuous variables based on group size and normality of distribution of the data. The 

effect of independent variables on chronic pain (risk factors) was evaluated using logistic regression 

analysis. 

2.5  Approval 

The study was approved by the Icelandic National Bioethics Committee and the Icelandic Data 

Protection Commission. 
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3 Results 

3.1 Demographics and intraoperative data 

Table 4-1 shows the demographics and intraoperative data, for all patients and also according to the 

different operative techniques. The mean age was 55 years and 418 (93%) of the patients were 

males. Altogether, 393 patients (87%) were classified as having ASA physical status I‒II, 20 patients 

(4%) as ASA class III, and one patient (0.2%) as ASA class IV. Out of 452 patients, 180 (40%) had 

occupational exertion that was classified as heavy and 140 patients (31%) as light, and 132 (30%) 

patients were retired, students, or disability pensioners. 

Unilateral hernia was diagnosed in 419 (93%) of the patients and most operations were primary 

repairs (389, 87%). Of the 63 patients who were operated on for recurrent hernia, 50 had had the first 

recurrence, 11 the second, and one patient the third. The most frequent type of hernia was indirect 

(228, 50%), followed by direct (155, 34%), combined (56, 12%), and femoral (8, 2%).  

The most frequent operation technique was laparoscopic in 387 patients (86%). Of the 

laparoscopic procedures, TEP repair was performed in 249 patients (55%) and TAPP repair in 138 

patients (31%). Conventional open hernia repair was performed in 65 patients (14%), and Lichtenstein 

and Shoudice operations in 54 patients (12%) and 11 patients (2%), respectively. The mean operative 

time was 45 min (range: 14‒180), 37 minutes  for unilateral surgery (range: 14‒165) and 57 minutes 

for bilateral repair (range: 30‒180) (p < 0.001). The mean operative time was 13 min shorter for the 

laparoscopic group than for the open group (40 vs. 53 min; p = 0.003). 

Three-quarters of the patients (n = 342, 76%) were operated in an outpatient setting and the other 

110 patients (24%) were admitted. The patients who were admitted were significantly older than the 

patients who were operated in an outpatient setting (mean age 74 vs. 49 years, respectively; p < 

0.001). The mean hospital stay was 2.6 days (median: 2, range: 1‒15). 

Of the 452 patients, six patients (1.3%) had an emergency operation due to an incarcerated hernia. 

Of these six patients, two patients had an indirect hernia, two had a direct hernia, and two had a 

femoral hernia. One patient had strangulation of the small bowel, which was resected. In the long-term 

follow-up, no recurrences were diagnosed in this group and one patient described having mild 

discomfort (1/6, 17%).   

 The operations were classified technically, whereby 285 (63%) were evaluated as having been 

easy, 113 (25%) as having been medium difficult, and 53 (12%) as having been difficult. 
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Table 3-1  Demographics and intraoperative data comparing laparoscopic and open hernia 
repair. Numbers of patients are given with percentages in parenthesis, except for 
age and operation time, where mean with range in parenthesis is given 

 

Laparoscopic 

surgery (n = 387) 

Open surgery 

(n = 65) 

Total 

(n = 452) 

Mean age, years (range) 56 (21‒95) 53 (18‒92) 55 (18‒95) 

Male, n (%) 362 (94) 56 (86) 418 (93) 

Heavy occupational exertion, n 

(%) 160 (41) 26 (40) 186 (41) 

Mean operative time, min 

(range) 40 (14‒180) 53 (25‒165) 45 (14‒180) 

Outpatient setting  298 (77) 43 (66) 341 (75) 

Unilateral  356 (92) 63 (97) 419 (93) 

Primary repair  343 (87) 46 (71) 389 (87) 

Hernia type 

   Indirect inguinal  180 (46) 48 (74) 228 (50) 

Direct  144 (37) 11 (17) 155 (34) 

Combined  45 (12) 5 (8) 50 (11) 

Femoral  7 (2) 1 (2) 8 (2) 

Technical difficulty 

   Easy  243 (63) 42 (65) 285 (63) 

Medium difficult 101 (26) 12 (19) 113 (25) 

Difficult  43 (11) 10 (15) 53 (12) 

Laparoscopic surgery: TAPP, TEP; open surgery: Lichtenstein, Shouldice. 

3.2 Short-term follow-up 

In total, 356 patients (79%) had a follow-up visit 4 weeks postoperatively, and none of them had been 

diagnosed with a recurrent hernia, but at that time 24 patients (7%) reported having pain in the 

operative (groin) area. The average duration of absence from work was 10 days for laparoscopic 

surgery (range: 1‒30) and 13 days for open surgery (range: 8‒21) (p = 0.048).   

Complications at 30 days are listed in Table 4-2. They were diagnosed in 22 patients (4.7%) and 

were divided into minor and major complications. These included nine haematomas/seromas (1.9%) 

and five cases of  urinary retention (1.1%), and five other patients were diagnosed with superficial 

wound infection (1.1%). No deep infections (including mesh infections) were diagnosed. 

Three patients were diagnosed with a major complication (0.6%). These included a small bowel 

injury (0.2%) due to adhesions, acquired at the entry to the abdomen in a TEP operation. A raphi was 

performed and the operation converted to an open Lichtenstein procedure. A reoperation was needed 

two days later, due to small bowel leakage, and the patient recovered. The second case involved a 

large infected seroma (0.2%) that was diagnosed after a TEP operation and was treated successfully 

with drainage and intravenous antibiotics. The third major complication, diagnosed after a TAPP 
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repair, was adherence of small bowel between the mesh and the abdominal wall, causing a small 

intestinal obstruction postoperatively (0.2%).  

Both the 30-day and the 90-day operative mortality rates were 0%. 

 

Table 3-2  Minor and major complications after 485 inguinal repairs in Akranes County 
Hospital, 2004‒2010 

Complication No. of 

patients 

% 

Minor   

Bleeding 2 0.4 

Haematoma 9 1.9 

Urinary retention 5 1.1 

Surperficial wound infection 5 1.1 

Other 1 0.2 

Total 22 4.7 

Major   

Small bowel injury 1 0.2 

Seroma 1 0.2 

Ileus 1 0.2 

Deep infection 0 0 

Total 3 0.6 

 

3.3 Long-term follow-up 

3.3.1 Recurrent hernia 

The flow diagram in Figure 4-1 shows the recurrence rate at long-term follow-up. A recurrent hernia 

was found in 10 groins at long-term follow-up, giving a recurrence rate of 2.5%; 2.3% for primary 

hernia and 3.6% for recurrent hernia (p = 0.64). 
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Figure 3-1 Flow diagram showing the rate of recurrent hernia. 

 

Ten patients were diagnosed with a recurrent hernia, the mean time from operation to recurrence 

being 24 months (range: 6‒43 months). Patient demographics and operative data for the patients with 

recurrent hernia are summarized in Table 4-3. Patients who were operated with a laparoscopic TAPP 

or TEP procedure in the primary operation were always operated on with an open procedure in the 

repair, and vice versa. 

 

Table 3-3 Patient demographics and operative data for 10 patients who were diagnosed with  a 
recurrent inguinal hernia 

No. Age Gender 
Primary / 

recurrent 

Date of 
operation 

(month/year) 

Type of 
operation 

Time from 
operation 

to 
recurrence 

Type of 
repair 

surgery 

1 64 Male Primary 03/2004 TEP 34 months 
Lichtenstein 

repair 

2 40 Male Primary 01/2005 TEP 7 months 
Lichteinstein 

repair 

3 28 Male Primary 01/2005 TAPP 39 months 
Lichtenstein 

repair 

4 59 Male Primary 03/2005 TEP 16 months 
Lichtenstein 

repair 

5 87 Male Recurrent 09/2005 
Lichtenst-

ein 
20 months TAPP repair 

6 62 Male Primary 10/2006 TAPP 39 months 
Lichtenstein 

repair 

7 35 Male Primary 05/2007 TAPP 15 months 
Lichtenstein 

repair 

8 55 Male Primary 05/2007 TEP 6 months 
Lichtenstein 

repair 

9 57 Male Recurrent 05/2008 TAPP 43 months 
Lichtenstein 

repair 

10 56 Male Primary 12/2008 TEP 24 months 
Lichtenstein 

repair 
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The univariate relationship between patient features and the risk of recurrent hernia is shown in Table 

4-4. Patients who had heavy occupational exertion were significantly more likely to have a recurrent 

hernia (OR: 13.7, 95% CI: 1.9‒60.4). There was a significant correlation between a technically difficult 

operation, graded by the operating surgeon just after the operation, and recurrent hernia at long-term 

follow-up (OR: 7.2, 95% CI: 1.6‒32.7). Patients who had chronic pain at long-term follow-up were 

significantly more likely to have recurrent hernia (OR: 6.7, 95% CI: 1.5‒33.1). Due to the small sample 

size of patients with recurrent hernia, a multivariate logistic analysis of risk factors could not be 

performed.  

 

Table 3-4  Univariate analysis of the risk factors for a recurrence of hernia following hernia 
repair. Odds ratio (OR), 95% CI, and p-value are given 

 No recurrence 

(n= 390) 

Recurrence 

(n = 10) 

OR (95% CI) p-

value 

Age, years 57 48  ns 

Operation time, min 44 63  ns 

Heavy occupational 

exertion, n (%) 

156 (40) 9 (90) 13.7 (1.9‒60.4) 0.002 

Recurrent hernia, n (%) 54 (14) 2 (20) 1.6 (0.2‒8.1) ns 

Technical difficulty, n (%)     

Easy/medium 343 (88) 5 (50)   

Difficult 47 (12) 5 (50) 7.2 (1.6‒32.7) 0.005 

Chronic pain 71 (18)      6 (60) 6.7 (1.5‒33.1) 0.005 

ns: not significant. 

 

3.3.2 Chronic pain/discomfort 

In total, 78 patients (19.5%) reported having chronic pain/discomfort at long-term follow-up. Of those, 

72 patients (18%) had mild pain/discomfort that did not interfere with their daily life but six patients 

(1.5%) reported having occasional pain/discomfort that did interfere with their daily lives. No patients 

reported suffering from pain on a daily basis. An analysis of the univariate relationship between patient 

features and chronic pain/discomfort is shown in Table 4-4. Patients with chronic pain/discomfort were 

5 years younger on average (OR: 0.98,  95% CI: 0.96‒0.99; p = 0.02). Patients who were operated for 

a recurrent hernia were significantly more likely to have chronic pain/discormfort at follow-up (OR: 3.7, 

95% CI: 1.9‒7.1; p < 0.001). Patients who underwent a TEP operation had significantly less pain in 

long-term follow-up than patients who underwent other types of operation (OR: 0.5, 95% CI: 0.3‒0.9; p 

= 0.008). 
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In multivariate analysis, young age (OR: 0.98, 95% CI: 0.96‒0.99; p = 0.009) and an operation 

performed for recurrent hernia (OR: 3.7, 95% CI: 1.9‒6.9; p < 0.001) were independent positive 

prognostic factors for chronic pain/discomfort at long-term follow-up.  

 

Table 3-5  Univariate and multivariate logistic regression analysis of risk factors for chronic 
pain following inguinal hernia repair. Odds ratio (OR), 95% CI, and p-value are 
given 

 No pain Chronic pain Univariate analysis Multivariate analysis 

 (n = 322) (n = 78) 
OR 

(95% CI) 
p-value 

OR 

(95% CI) 
p-value 

Age, years 57 53 
0.98 (0.96‒

0.99) 
0.02 

0.98 (0.96‒

0.99) 
0.009 

Recurrent 

hernia, n (%) 
33 (8.5) 23 (25.7) 

3.7 (1.9‒

7.1) 
< 0.001 

3.7 (1.9‒

6.9) 
< 0.001 

Operation 

type, n (%) 
      

TEP 184 (57) 32 (41) 
0.5 (0.3‒

0.9) 
0.008 

0.6 (0.4‒

1.0) 
0.059 

Other 138 (43) 46 (59)     

Other: TAPP, Shouldice, Lichtenstein. 
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4 Discussion 

This study shows good long-term results of inguinal hernia repair regarding the rate of recurrence. 

However, a significant number of patients reported having discomfort at long-term follow-up, but in 

most cases the discomfort was described as minor. 

4.1 Study population 

As in other studies, most patients were males (93%), but the lifetime risk of having inguinal hernia for 

males is ten times that in women (2,4). In the open repair group, women were over-represented, being 

14% of the patients, as compared to 6% in the laparoscopic repair group. This is explained by the 

number of females in the Shouldice group (three out of 11 patients operated on (27%)). Women are 

more likely to have an indirect rather than a direct inguinal hernia, but direct hernias are more often 

diagnosed in younger patients (20,21). At the beginning of the study period, it was recommended that 

Shouldice repair should be used in young patients, mainly to avoid the use of a polypropylene mesh 

(58). However, in 2004 a large randomized study showed almost twice as high a recurrence rate for 

Shouldice repair than for Lichtenstein repair in young males. Furthermore, there were no significant 

differences in the rate of chronic pain or mesh-related problems in the two groups (81). Following this 

report, the European guidelines (EHS) were changed to recommend a mesh repair even in young 

patients (39).  

The present study only included patients over 18 years of age. The age distribution is therefore 

skewed towards the later peak in the bimodal incidence of inguinal hernia (5,23,24). The mean age 

was 55 years, and it was similar for the laparoscopic TEP/TAPP and open repair groups (p = 0.33).  

The study population was generally healthy patients, with 87% of them being classified as ASA I 

(healthy) or II (having mild disease). This can be partly explained by the fact that Akranes County 

Hospital is a small county hospital, and therefore patients with severe comorbidities are referred to 

larger tertiary care hospitals such as Landspitali University Hospital in Reykjavik.  

Hernia repair is primarly performed to obliterate the hernia and reduce pain and other discomfort, 

but it is also a prophylactic procedure to reduce the risk of incarceration and strangulated hernia. 

Thus, doctors are sometimes reluctant to refer patients with severe comorbidities for surgical 

treatment. As studies have shown an increased risk of strangulation in elderly patients with multiple 

comorbidities, it should be emphasized that these patients should be referred for evaluation of hernia 

repair (38,39,41,42,82). For patients who are not considered qualified to undergo surgery under 

general anaesthesia, an open repair can be performed using local anaesthesia. 

In a total of 63 out of 452 patients (14%), operations were due to recurrent hernia. According to  the 

Swedish Hernia Registry, the current repair rate for recurrent hernia is 8‒9% (3,83). The higher 

proportion in the present study population can be attributed to the fact that it involved patients who 

were referred to a hernia specialist with expertise in repair of recurrent hernias.  

As in other studies, indirect hernia was the most frequently diagnosed hernia, followed by direct, 

combined, and femoral (20,21).  
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4.2 Procedures 

The laparoscopic techniques (TAPP and TEP) were the most frequent operations, although in the 

latter half of the study period TEP was performed almost exclusively. This trend has also been 

observed in other countries where the European guidelines have recommended TEP to reduce the 

risk of intra-abdominal complications following the TAPP procedure (28,39,84).  

The operations took 45 minutes on average, 53 minutes for open repair and 40 minutes for 

laparoscopic repair. Numerous randomized studies comparing these repairs have found a 5- to 14-

minute longer operation time after laparascopic repair (6,12,60,85). This probably reflects the fact that 

the laparoscopic operations are more technically challenging, although studies have shown that the 

operation time for a senior surgeon in laparoscopic hernia surgery is comparable  and even shorter 

than for open repair (3,86).  

4.3 Short-term outcome  and absence from work 

Most complications were minor and the rates were similar to those in other studies (6,8,16,87). Major 

complications were only observed following laparoscopic procedures. Complications related to 

abdominal approach were found in 0.4% of patients, which is similar to the rates in larger series 

(6,71,87,88).  

In the present study, the length of sick leave was shorter for laparoscopic repair than for open 

repair: i.e. 10 days on average for laparoscopic surgery (range: 1‒30) as compared to 13 days for 

open surgery (range: 8‒20), but 123 patients (27%) were already retired when they underwent 

surgery. The length of sick leave varies substantially between studies and reflects local traditions, 

patient expectations, and patient motivation as much as it reflects the surgeon’s opinion (9,14,39). All 

the patients were encouraged to return to work as soon as they felt fully recovered. Numerous studies 

have shown an absolute difference in return to usual activities in favour of endoscopic repair 

(60,85,86).  

4.4 Recurrent hernias 

The total recurrence rate in the study was 2.5% in long-term follow-up. Due to the small numbers of 

recurrences, a multivariate analysis of potential risk factors for recurrences was not possible. Still, our 

univariate analysis showed that heavy occupational exertion was a significant risk factor for hernia 

recurrence. This is most likely explained by the increased intra-abdominal straining with hard labour, 

as has been demonstrated in other studies (89,90). Since the preliminary results of this study 

suggested that heavy occupational exertion was a risk factor for recurrence, these patients have been 

recommended longer sick leave. 

To the best of our knowledge, the evaluation of the technical difficulty of the operation presented 

here has not been done in any other study on inguinal repair. The single-surgeon design of the study 

required the operator to subjectively classify the technical difficulty immediately after surgery. Although 

this evaluation was subjective, a correlation between a technically difficult operation and recurrence 

rate was found. Similar findings were reported by Kaafarani et al. (2005), who studied correlation 

between the rate of recurrence and the surgeon’s level of frustration during the operation during 1,622 
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inguinal hernia repairs (808 open repairs and 813 laparoscopic repairs). There was also a significant 

correlation between frustration and postoperative complications (OR: 1.27, 95% CI: 1.03−1.56), both 

for open repair and laparoscopic repair (91). The authors’ conclusion was that it is imperative to 

optimize the surgical technique and surroundings to minimize the risk of postoperative complications. 

Patients with chronic pain/discomfort had a significantly higher rate of recurrent hernia; although it 

must be taken into account that patients with recurrences are likely to have chronic pain/discomfort 

due to their recurrent hernia. Thus, chronic pain/discomfort can be seen as surrogate marker rather 

than a true risk factor for recurrent hernia. 

The recurrence rate after a primary hernia repair was 2.3%, and it was 3.6% after a repair for a 

recurrent hernia. This was to be expected, and is in line with a large Swedish study which found that 

the risk of reoperation for recurrent hernia increased with the number of repairs (92).  

When analyzing the patients who were diagnosed as having a recurrent hernia, the rate between 

surgical procedures reflects the rate in the study cohort. Of the ten recurrences, five were diagnosed 

after a TEP procedure, four after a TAPP procedure, and one following a Lichtenstein procedure. 

Patients who underwent a laparoscopic procedure were generally reoperated with an open procedure, 

and vice versa. It has been shown that laparoscopic and open preperitoneal operations are associated 

with a lower risk of reoperation following an open repair (83). 

4.5 Discomfort 

After the introduction of large randomized studies and registries, it has become evident that chronic 

pain and discomfort after inguinal hernia surgery is more of a problem than previously believed. In the 

present study, 19.5% of the patients reported having discomfort in long-term follow-up, which is in line 

with  numerous studies―although both higher and lower rates have been reported (11,13,17,60). In 

this context, it is important to keep in mind that the rate depends on how strict the definition of chronic 

pain/discomfort is, and this definition can differ between studies (13,60). In the present study, the 

answers were not evaluated independantly and every patient who complained of discomfort was 

registered as having pain/discomfort, irrespective of how mild the symptoms were. Still, most patients 

(92%) with pain/discomfort in our study described having only mild symptoms that did not interfere with 

their daily lives. In the study by Eklund et al., with a design similar to that of ours, patients were 

encouraged to elaborate further if they had complaints. Two blinded, independent observers 

(surgeons) then categorized the complaints. In this way, the authors tried to interpret patients‘ 

experiences in a uniform assessment (13).  

The univariate analysis showed that the TEP operation was protective against chronic 

pain/discomfort (OR: 0.5) in long-term follow-up. The difference, however, was not statistically 

significant in the multivariate analysis―probably due to the small sample size and therefore lack of 

statistical power. Young age and repeated repairs, however, turned out to be independent risk factors 

for chronic pain in the multivariate analysis, which is consistent with the findings of other studies 

(13,87,60).  
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4.6 Limitations and strengths 

The main strength of this study was that it was a case series operated on by a single surgeon, which 

makes the data more easy to interpret than if technical differences between surgeons had to be taken 

into account. Furthermore, the follow-up was long (mean: 5.5 years) and the response rate was good 

(> 80%).  

This study did, however, have several limitations. Due to the small sample size of recurrent 

hernias, multivariate analysis of risk factors was not feasible. In many previous studies, a 

questionnaire combined with selective clinical examination has been used to evaluate the outcome of 

inguinal hernia surgery (7,15,73,93). This method was validated by Kald et al. (94) in a Swedish 

patient cohort and the accuracy of negative answers was found to be 95% (no discomfort and no 

bulge in the groin). However, other reports have found the method to be less reliable than this, with 

the risk of missing half of the recurrences (95). On the other hand, an advantage of this questionnaire 

is the high follow-up rate achieved. Furthermore, it can also be assumed that patients with discomfort 

would attend a follow-up program regardless of its form. Another limitation of the questionnaire was 

that it was signed by the surgeon himself, which could make the patient diminish his or her symptoms.  

4.7 Future studies 

The Nordic countries have been pioneers in quality control and have had large national registers of 

surgical outcome for decades (3,54). With the increasing interest in the field, several independent 

registries have been started, both in Europe and in the United States (78,79). Some have even 

indicated that recording per se might improve the results of hernia surgery (51,96). It is therefore 

imperative that Icelandic hernia surgeons take part in the registration of surgical outcome. 

When the preliminary results of this study showed that patients with heavy occupational exertion 

had an increased risk of recurrence, they were recommended an extended sick leave (two weeks). 

The ongoing follow-up of these patients will reveal whether heavy occupational exertion continues to 

be a risk factor.  

It would also be of interest to design a prospective study with the standardized questionnaires SF-

36 and the inguinal pain questionnaire (IPQ) to better define and determine the rate of chronic 

pain/discomfort preoperatively and during long-term follow-up.  
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5 Conclusions 

The long-term results were satisfying, with a five-year recurrence rate of only 2.5%. Still of concern is 

the fact that chronic groin pain/discomfort was a problem for every fifth patient at long-term follow-up. 

Risk factors for recurrent hernia were heavy occupational exertion and a technically difficult operation. 

Young age and an operation for a recurrent hernia were risk factors for chronic pain/discomfort at 

long-term follow-up, but a TEP operation was found to be independently associated with less chronic 

pain/discomfort. 
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Appendix I 

Kæri …! 

 

Árið … fórst þú í aðgerð hjá undirrituðum vegna nárakviðslits.  Ég væri þér þakklátur 

fyrir að svara eftirfarandi spurningum sem eru mikilvægar til að meta árangur 

aðgerðarinnar, annarsvegar með tilliti til óþæginda eftir aðgerð og hinsvegar tíðni 

endurtekinna kviðslita. 

 

1. Hefur þú óþægindi í náranum eftir aðgerðina sem gerð var ....?    Já         Nei 

Ef þú ert með óþægindi, eru þau: 

a) Af og til óþægindi eða verkur sem hefur ekki áhrif á daglegt líf 

b) Af og til  óþægindi eða verkur sem hefur áhrif á daglegt líf 

c) Dagleg óþægindi eða verkur sem hefur áhrif á daglegt líf 

  Annað:_____________________________________________________________ 

 

 

2. Hefur þú fundið fyrir endurteknu kviðsliti í þeim nára sem aðgerðin var 

gerð árið ...?             Já          Nei 

 

Ef svarið er já, hversu löngum tíma eftir aðgerðina fórstu að finna fyrir 

endurteknu kviðsliti ______________________________________________________________ 

 

3. Ertu ánægður/ánægð með aðgerðina sem gerð var árið 2005          Já          Nei 

 

Við værum þér mjög þakklát fyrir að svara þessum spurningum og senda okkur 

tilbaka í meðfylgjandi frímerktu umslagi. Einnig er hægt að senda mér tölvupóst í 

netfangið fritz.berndsen@sha.is. Ef þú hefur einhverjar spurningar er þér velkomið að 

hafa samband í síma 430 6000. 

Með kveðju, 

 

____________________                                            _______________________ 

Fritz H. Berndsen, yfirlæknir                               Marta Rós Berndsen, deildarlæknir 

Handlækningadeild Sjúkrahús Akraness 

mailto:fritz.berndsen@sha.is

