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INTRODUCTION 

 

 

Of the study, of the many operations available in a General surgeon‟s armamentarium, 

that of hernia repairs has been written about repeatedly
1

. The rapid changes that have been 

witnessed in open approach surgeries, prosthetic materials and laparoscopic surgeries have made 

hernia surgery a comman most interesting field of endeavour that demands renewed discipline 

and dedication
2

. Though a variety of procedures are performed, none can be termed as an ideal 

procedure as each one is accompanied by varied early and late complications, the most 

significant being recurrence. In 1891, William Bull, one of the most prominent surgeons, wrote 

of hernia repairs, “It is wise to estimate the value of given procedures by the relative proportion 

of relapses”
3

.  

In our institution, inguinal hernia repair is one of the common surgeries performed daily. 

This study aims at studying which method either simultaneous or sequential repair of bilateral 

inguinal hernia as to the best modality of treatment, after comparison of morbidity , hospital stay, 

wound infection and  recurrence  both  procedures among themselves and in relation to standard 

published material.  
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REVIEW OF LITERATURE  

HISTORICAL ASPECTS 

  

Since the dawn of surgical history, hernias have been a subject of interest, and their 

treatment has evolved through distinct stages. The history of hernia is the history of surgery.  

Shuh said, “If no other field were offered to the surgeon for his activity than herniotomy, 

it would be worth while to become a surgeon and to devote an entire life to this service”. 

Ancient and Graeco-Roman era  

The earliest recorded reference to hernias appears in the Egyptian Papyrus of Ebers (circa 1552 

B.C.). Ancient Hindu surgeons treated hernia by severing the sac and by cautery. Heliodorus 

(“Sun‟s gift”) was the surgeon who performed the first hernia operation. He separated the sac 

from the cord, twisted off the sac, ligated the vessels, but did not touch the testicles and did not 

reconstruct the posterior wall of the inguinal canal. Attempts to reduce strangulated hernias were 

made as early as 400 B.C. by Praxagoras of Cos, who practiced taxis (manual replacement) as 

treatment. Around A.D. 200, Galen stated that peritoneal rupture is the cause of herniation, a 

belief that survived for 1,000 years until Guy de Chauliac decided this was not the case.  

Middle ages  

Oribasius performed herniotomies in the fourth century A.D. Aetius of Amida, sixth 

century A.D., treated hernia patients with a plaster, a bandage, and a prayer
 

Paul of Aegina 

(A.D.?607 or 625-90), Greece-Alexandria, Egypt performed hernia surgery using double ligation 

and excision en masse of cord, sac, and testicle. He used the term “enterocele” if the sac 

contained intestine, “epiplocele” if it contained omentum (from the Greek epiploon, meaning 

omentum), and “hydroenteroepiplocele” if it contained intestine, omentum, and fluid. Guido 
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Lanfranchi (Lanfranc) (d. 1315) advocated conservative treatment for hernias. Roland of Parma 

(1383) recommended the Trendelenburg position. In his Chirugia Magna, de Chauliac was the 

first to recognize inguinal from femoral herniorrhaphy.  

The Renaissance  

Pierre Franco (1500-61), a Huguenot living in France, improved upon the hernia 

operation by incising the constricted neck of the sac with the help of a grooved director. Franco 

was the first to described and perform an operation for strangulated hernia. Ambroise Pare 

(1510-90) advocated the use of trusses for hernia treatment. Lorenz Heister (1683-1758) 

differentiated direct from indirect hernia.  

Eighteenth Century  

In Italy, Antonio Scarpa (1747 or 1752-1832) described the sliding hernia and also 

improved the technique of hernia repair. In 1754, Albrecht von Haller (1708-77) described 

congenital hernias. Percivall Pott (1714-88) in England correctly described the anatomy of 

congenital hernias. Pieter Camper (1722-89) in Holland reported Camper‟s fascia and the 

surgical anatomy of inguinal hernia.  Hunter (728-93) emphasized the presence of the processus 

vaginalis and the gubernaculum testis. Antonio de Gimbernat (1734-1818) in Portugal divided 

the ligament named after him to treat strangulation or incarceration of femoral hernia. Franz K. 

Hesselbach (1759-1816) in Germany described Hesselbach‟s triangle. Astley Paston Cooper 

(1768-1841) described the ligament of Cooper (pectineal), the cremasteric fascia, and the fascia 

transversalis.  

Nineteenth Century  

In 1817, Jules-Germain Cloquet (1780-1883) observed that the processus vaginalis was 

rarely closed by birth. He also described the iliopubic tract. John Gay (1791-1870) described the 
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femoral sheath and femoral canal. Anders Adolph Retzius described the retropubic space or cave 

of Retzius. Georg Lotheissen (1868-1935) of Austria was the first to use Cooper‟s ligament for 

repair. Just Lucas-Championniere (1843-1913) advised incision of the aponeurosis of the 

external oblique from the external ring to the arc of the internal ring, and removal of the 

peritoneal sac.  

Edoardo Bassini (1844-1924) recommended approximation with interrupted sutures of 

the layer of the internal oblique, transverse abdominus muscles and transversalis fascia to the 

shelving border of the inguinal ligament, leaving the cord under the aponeurosis of the external 

oblique, the original Bassini repair. In 1899, A.H. Ferguson warned surgeons to “leave the cord 

alone for it is the sacred highway along which travel vital elements indispensable to the 

perpetuity of our race”.  

Twentieth Century  

Henry O. Marcy‟s (1837-1924) place in medical history has been secured by several 

advances: reconstruction of the internal ring, antiseptic use of animal sutures, and high ligation 

of the hernial sac. G. L. Cheatle was the first to describe the preperitoneal procedure. A.K. Henry 

(1886-1962) performed femoral herniorrhaphies by using a pedicle of pectineus fascia. The 

preperitoneal operation for inguinofemoral herniation was known as the Cheatle-Henry 

procedure; today it is known as the Nyhus procedure.  

Musgrove and McCready sutured the inguinal ring to the iliopectineal ligament. 

McEvedy sutured the conjoined tendon (area) to iliopectineal ligament. Hull and Ganey sutured 

the inguinal ligament to the iliopectineal. E. Shouldice (1891-1965) of Toronto repaired inguinal 

hernia by overlapping layers with a continuous suture. Chester McVay advised suturing the 

transverse abdominis arch to Cooper‟s ligament for repair of inguinal hernias.  
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A “sutureless” version of the Lichtenstein technique, transversing the internal ring to 

place a prosthetic graft between the peritoneum and the transversalis fascia was creatively 

devised by Gilbert. Robbins and Rutkow have extended the technique with their work on the 

open mesh plug hernioplasty. Stoppa, in what he calls a “maximal extension of hernia prosthetic 

repair” devised a bilateral repair placing a chevron-shaped prosthetic in the retroparietal 

(preperitoneal) space after using a midline approach.  

Laparoscopic surgery  

Laparoscopic repair of inguinal hernias has developed during the past 2 decades. Ger 

repaired an indirect inguinal hernia laparoscopically in 1982. Arregui introduced TAPP (trans-

abdominal preperitoneal repair) in 1991.  

In 1989, Bendavid
 

exclaimed about the growth of hernia treatment, “Since the epoch-

making contribution of Bassini in 1888, no less than 81 inguinal and 79 femoral operative 

techniques have been described!”. A decade later, we must humbly remember that, despite the 

latest successes in repair, to paraphrase Ritsos, we are in Shadow, awaiting Theseus. 
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ANATOMY  

The Latin word hernia means a rupture or tear. A hernia is a protrusion of a viscus 

or part of a viscus through an opening in the wall of the cavity in which it is contained.  

Heister said “ It is necessary for a surgeon to have complete, or at least very good, 

knowledge in anatomy as well as in medicine so that he has enough judgement and 

understanding to study all the cause and circumstances, and to draw his conclusions from them”.  

The inguinal canal is an oblique intermuscular slit about 4 cm long lying above the 

medial half of the inguinal ligament. It commences at the deep inguinal ring and ends at the 

superficial inguinal ring. It is directed downwards, forwards, and medially. In infants, the 

superficial and deep inguinal rings are almost superimposed and obliquity of canal is slight.  

The deep inguinal ring is a U shaped condensation of the transversalis fascia and it lies 

1.25cm above the inguinal ligament [poupart‟s ligament] midway between the symphysis pubis 

and the anterior superior iliac spine.  

The superficial inguinal ring is a triangular aperture in the aponeurosis of external 

oblique and lies 1.25 cm above the pubic tubercle. The ring is bounded by superomedial and 

inferolateral crus joined by crisscross intercrural fibres. Normally, the ring will not admit the tip 

of little finger. The inguinal ligament is the thick folded lower border of the aponeurosis of the 

external oblique presenting a grooved superior abdominal surface [The floor of the inguinal 

canal], and which stretches from the anterior superior iliac spine to the pubic tubercle. It has 

variously been called the crural arch, the superficial crural arch, and poupart‟s ligament.  
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Fig. 1 : Anatomy of the inguinal canal 

 

Boundaries 

Anterior wall is formed by the following  

In its whole extent 

 

1. Skin  

2. Superficial fascia  
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3. External oblique aponeurosis.  

 

In its lateral 1/ 3 rd  

 

                   Fleshy fibres of internal oblique muscle. 

 

 Posterior wall  

   In its whole extent  

1. fascia transversalis  

2. Extraperitoneal tissue  

3. Parietal peritoneum  

  In its medial 2/ 3 rd  

                     Conjoint tendon.  

                     Reflected part of inguinal ligament [medial end ]  

   In its lateral 1/ 3 rd  

                     Interfoveolar ligament [when present] .  

Roof  

Arched fibres of internal oblique and transversus abdominus muscles.  

Floor  

Grooved upper surface of inguinal ligament and at the medial end by the lacunar ligament. 
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Fig. 2 : Boundaries of inguinal canal 

Structures passing through the canal
39  

In males,  

      Spermatic cord  

      Vas deference and its artery  

     Testicular artery  

     Cremasteric artery
42 

 

     Pampiniform plexus of veins
42 
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     Obliterated remains of processus vaginalis  

     Genital branch of genitofemoral nerve  

     Autonomic nerves  

     Lymphatics  

In females, 

     Obliterated Processes vaginalis  

     Round ligament  

     Lymphatics from the uterus  

The ilioinguinal nerve, although is a content of the inguinal ring, does not enter the canal 

through the deep ring, but by piercing the internal oblique muscle i.e , it slips into the canal from 

the side not from the back. The nerve lies in front of the cord and leaves the canal through the 

superficial ring.  

Hasselbach’s Triangle
43  

Laterally - inferior epigastric artery.  

Medially - outer border of rectus  

Lower boundary - inguinal ligament  

Hasselbach‟s triangle is divided into medial and lateral halves by the obliterated umbilical artery 

[lateral umbilical ligament].  

Transversalis Fascia
44 

 

Is considered to be the downward continuation of the transversalis muscle and its 

aponeurosis. The lower free margin of the muscle arches with the internal oblique muscle over 
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the internal ring to form the transversus abdominus aponeurotic arch which in turn fuses with the 

internal oblique aponeurosis in 5 to 10% of cases to form the conjoint tendon.  

Iliopubic Tract  

Is a fibrous condensation of endoabdominal fascia that arises from the iliopectineal arch 

and inserts on the anterior superior iliac spine and inner tip of the wing of the ileum. The 

iliopubic tract is located at the inferior border of the deep inguinal ring.  

Cooper’s Ligament  

Is located on the posterior aspect of the superior ramus of the pubis and is formed of 

periosteum and fascial condensations. The cooper ligament is an important fixation point in 

laparoscopic hernia repair as well as in McVay‟s repair.  

Sites of herniation
38 

 

Hernias of the abdominal wall occurs only in areas where aponeurosis and fascia are 

devoid of the protecting support of striated muscle. Without a counteracting force, the bare 

aponeurotic areas are subjected to ravages of intraabdominal pressure and give way if they 

deteriorate or contain anatomical irregularities. Predictably, the common sites of herniation are 

thus the groin, the umbilicus, the linea alba, the semilunar line of spieghel, the diaphragm, and 

surgical incisions. Other similar but rare sites of herniation are the perineum, the superior lumbar 

triangle of Grynfeltt, the inferior triangle of Petit and the obturator and sciatic foramina of the 

pelvis.  

Types of hernia
 

 

1. Inguinal  

2. Femoral  
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3. Umbilical  

4. Obturator  

5. Epigastric  

6. Paraumbilical  

7. Spigelian  

8. Diverication of recti  

9. Superior lumbar  

10. Inferior lumbar  

11. Gluteal  

12. Sciatic  

 

PHYSIOLOGY  

Mechanism of inguinal canal 

The presence of the inguinal canal is a cause of weakness in the lower part of the anterior 

abdominal wall. This weakness is compensated for by the following factors.  

1. Flap valve mechanism  

The deep and superior inguinal rings lie at opposite ends of inguinal canal and the intervening 

part of the canal is pressed flat when the aponeurosis are under tension and the intraabdominal 

pressure raised.  

2. Ball valve mechanism  

Contraction of the cremaster helps the spermatic cord to plug the superficial inguinal ring. 

3. Slit valve mechanism  
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Contraction of the external oblique results in approximation of two crura of the superficial 

inguinal ring. The integrity of the superficial inguinal ring is greatly increased by intercrural 

fibres.  

4. Shutter mechanism of internal oblique  

This muscle has a triple relation to the inguinal canal. It forms the anterior wall, the roof 

and the posterior wall of the canal. When it contracts the roof is approximated to the floor, like a 

shutter. The arching fibres of the transversus also take part in the shutter mechanism. 

5. The superficial inguinal ring is guarded from behind by the conjoint tendon and by the 

reflected part of the inguinal ligament.  

6. The deep inguinal ring is guarded from the front by the fleshy fibres of the internal oblique.  

7. Hormones may play a role in maintaining the tone of the inguinal musculature.  

Whenever there is a rise in intra abdominal pressure [as in coughing, sneezing, lifting 

heavy weights] all these mechanisms come into play, so that the inguinal canal is obliterated, its 

openings are closed and herniation of abdominal viscera is prevented.  

 

ETIOLOGY
 

The cause of hernia is probably multifactorial. It is assumed that 3 main factors are involved. 

 The presence of preformed sac, 

 Repeated elevation in the intra abdominal pressure, and 

 Weakening of the body muscles and tissues with time. 
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Principle etiologic factors  

A. Congenital  

Predisposing factors for indirect inguinal hernia genesis is anatomic configuration and patent 

processus vaginalis. But, it is not the sole cause for hernia genesis as many persons at 

postmortem had patent process vaginalis without suffering from hernia during life. The descent 

of testis carries along with it the processes, hence predisposes to hernia. Sex wise males are 

common sufferers from inguinal hernia.  

Subtle variants in attachment and arrangement of abdominal muscles also play a role in hernia 

genesis as direct hernias do not occur in females because of narrowness between inguinal 

ligament and transverses arch.  

Congenital defects in tissue metabolism, relating to enzyme deficiency also suffer from 

hernia. There are deranged collagen synthesis disorders such as  Ehler’s - Danlos syndrome, 

where the tissues are defective. This leads to direct hernia formation. Similarly, persons with 

high arched lower border of transversus abdominis also develop direct hernia because of 

congenital posterior inguinal wall weakness.  

B.Contributory factors : They are  

1. Age  

As age advances, abdominal muscle tissue weakness develops because of gradual tissue 

breakdown, hence most common in elderly persons. The reason for hernias in elderly people may 

be linked to findings of Rodrigues, who in 1990, reported a decrease in Oxytatum fibers and an 

increase in the amorphous substances of the elastic fibers as a function of age, which may be 

responsible for alterations in the resistance of transversalis fascia.  
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2. Obesity  

Increased fat content in the various layers of abdominal wall leads to weakness of these layers, 

predisposing to hernia formation. 

3. Pulmonary causes 

Emphysema, chronic bronchitis, pneumonitis causes laborious and difficult respiration which 

leads to raise in intraabdominal pressure.  

4. Genitourinary. 

 Prostatism, constipation, diverticular disease, colonic carcinoma, all lead to straining to 

expel the excreta, causing raised intraabdominal pressure. Other genitourinary problems 

such as cystitis, cystocele, and urethrocele play role in female to hernia formation. 

5. Cardiac problems 

Patients suffering from congestive heart failure will have ascites, which opens up dormant patent 

processus leading to hernia. 

6. Pregnancy  

Stretching of abdominal wall in pregnancy disrupt muscles and later replaced by collagen tissue 

which prevents effective action of these muscles thus predisposing to hernia. 

C.Precipitating and exciting causes  

1. Sudden increase in intraabdominal pressure as occurs with coughing, straining, heavy 

weight lifting, sneezing, crying.  

2. Trauma-severe sudden blow or crush injury may lead to hernia formation.  

D.Biological factors  

1. Malnutrition  
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Sailors who suffer from scurvy had hernias and rupture of healed scars. This is because of 

vitamin „C‟ deficiency which is essential for collagen synthesis. Similarly, protein malnutrition 

are also essential for collagen synthesis and healing. 

2. Environmental toxins 

Smokers had the potentially undesirable combination of increase in proteolytic and reductions in 

alpha-antitrypsin, the major naturally occurring circulating protease. This combination could set 

the stage for the evolution of a hernia by affecting the synthesis-degradation equillibrium of 

groin collagen and could be a pathologic sequence initiated by excessive smoking 

E. Iatrogenic factors : Previous operations  

1. Appendectomy may predispose to the later appearance of ipsilateral inguinal hernia. The 

presumptive mechanism is that damage to the innervation of the muscular constrictors of 

the internal ring shutter mechanism.  

2. Increased intraabdominal pressure associated with chronic ambulatory peritoneal dialysis 

frequently results in hernia. Incidence varies from 1% to 30%.  

CLASSIFICATION OF GROIN HERNIA  

ANATOMICAL TYPES  

Indirect inguinal hernia 

An indirect hernial sac is actually a dilated persistent processus vaginalis. It passes through the 

deep ring, lies within the spermatic cord and follows the indirect course of the cord to the 

scrotum. 
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Fig. 3 : Indirect inguinal hernia 

Direct inguinal hernia  

The direct inguinal hernial sacs originate through the floor of the inguinal canal i.e., 

Hasselbach‟s triangle, they protrude directly and they are contained by the aponeurosis of the 

external oblique muscle. 

                      

Fig. 4 : Bilateral Direct inguinal hernia                         
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Types of indirect inguinal hernias
43  

1. Vaginal  

The processes vaginalis has failed to become occluded in any part of its course. The 

hernia therefore descends to the base of the scrotum and the testis is behind it and may be 

difficult to locate.  

2. Funicular  

The processus is obliterated above the testis. The testis can be felt separately from the 

hernia below it.  

3. Infantile  As (2), but a process of peritoneum of the processes vaginalis is found in front of 

the hernia as high up as the external ring. Therefore, at operation, a peritoneal sac is found in 

front of the hernial sac. 

4. Encysted  

As (1), but a process of peritoneum lies in front of the sac up to the external ring. Types 

(3) and (4) are due to a diverticulum of the processus vaginalis being caught up at the external 

ring during development. 

5. Intestinal  

In this type, a diverticulum of the processus vaginalis has been caught between the layers 

of the developing abdominal wall.  

The sac may be,  

� Proparietal or extraparietal (superficial) between the superficial fascia and external 

oblique.  

� Intraparietal (intramuscular) between the internal and external oblique muscles.  
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� Retroparietal or intraparietal (properitoneal) between the fascia transversalis and 

peritoneum.  

This type of hernia is rare and is usually found in association with an imperfectly 

descended testis.  

Types of direct inguinal hernia
43 

 

A direct hernia leaves the Hasselbach‟s triangle through its outer or inner part and is therefore  

a. Lateral direct hernia  

b. Medial direct hernia 

CLINICAL TYPES
40  

1. Reducible  

2. Irreducible 

3. Obstructed  

4. Strangulated [complication of irreducible hernia ]  

     5. Inflamed  

Reducible hernia  

The hernia either reduces itself when the patient lies down, or can be reduced by the patient or 

the surgeon. The intestine usually gurgles on reduction and the first portion is more difficult to 

reduce than the last. Omentum, in contrast, is described as doughy and the last portion is more 

difficult to reduce than the first. A reducible hernia imparts an expansile impulse on coughing.  



27 
 

Irreducible hernia  

Here the contents cannot be returned to the abdomen, but there is no evidence of other 

complications. It is usually due to adhesions between the sac and its contents or from 

overcrowding within the sac.  

Obstructed hernia  

This is an irreducible hernia containing intestine which is obstructed from without or 

within, but there is no interference to the blood supply to the bowel. The symptoms [colicky 

abdominal pain and tenderness over the hernial site] are less severe and the onset more gradual 

than is the case in strangulation, but more often than not the obstruction culminates in 

strangulation.  

Incarcerated hernia  

This term is correctly employed only when it is considered that the lumen of that portion 

of the colon occupying the hernial sac is blocked with faeces.  

Strangulated hernia  

A hernia becomes strangulated when the blood supply of its contents is seriously 

impaired, rendering the contents ischaemic. Gangrene may occur as early as 5 to 6 hours after the 

onset of first symptoms. Although inguinal hernia may be 10 times more common than femoral 

hernia, a femoral hernia is more likely to strangulate because of the narrowness of the neck and 

its rigid surroundings. 

Inflammed hernia  

Inflammation can occur from inflammation of the contents of the sac [i.e, acute appendicitis or 

salphingitis] or from external causes [eg the trophic ulcers which develop in the dependent areas 
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of large umbilical or incisional hernias]. The hernia is usually tender but not tense and the 

overlying skin red and oedematous 

NYHUS CLASSIFICATION
46 

 

TYPE I - Indirect inguinal hernia  

Internal inguinal ring is of normal size, configuration and structure. The boundaries are 

well delineated and the Hasselbach triangle is normal. Eg. Paediatric hernia. There is an indirect 

hernial sac which extends invariably from just distal to the internal abdominal ring to the mid 

inguinal canal.  

TYPE II - Indirect inguinal hernia  

Indirect inguinal ring is dilated and distorted but posterior inguinal wall intact. Inferior deep 

epigastric vessels not displaced. The hernial sac is not scrotal but may occupy the entire inguinal 

canal.  

TYPE III - Posterior wall defects  

A. Direct inguinal hernia  

The weakened transversalis fascia bulges outwards in front of the hernias mass. All direct 

hernias, small or large are type 3 A.  

B. Indirect inguinal hernia  

Internal inguinal ring is dilated medially, enchroaching on or destroying transversalis 

fascia of Hasselbach triangle. Eg. Massive scrotal, sliding or pantaloon hernias. These sliding 

hernias always destroy a portion of inguinal floor.  
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C. Femoral hernias  

A specialized form of posterior wall defect.  

TYPE IV - Recurrent hernias  

A. Direct  

B. Indirect  

C. Femoral  

D. Combination  

They cause intricate management problems and carry a higher morbidity than other 

hernias.  

GILBERT’S CLASSIFICATION
37  

TYPE I 

Has a snug internal ring.  

TYPE II  

Has a moderately enlarged internal ring. It admits one finger but is smaller than two finger 

breadths. After reduction of the indirect peritoneal sac it will protrude when the patient coughs or 

strains.  

TYPE III  

Has a large internal ring, two fingerbreadths or more, as is often seen with large scrotal and 

sliding hernias. The reduced indirect peritoneal sac will prolapse out immediately without any 

effect on the part of the patient.  
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TYPE IV  

This is a typical direct hernia characterised by a large or full blow out of the posterior wall of the 

canal. The internal ring is intact.  

TYPE V  

This is a direct hernia protruding through a punched out hole in the transversalis fascia. The 

internal ring is intact.  

Robbins and Rutkow added two more to Gilberts classification.  

TYPE VI - Double or Pantaloon hernia  

TYPE VII - Femoral hernia 

COMPOSITION OF A HERNIA
40  

As a rule, a hernia consists of three parts, the sac, the coverings of the sac and the 

contents of sac.  

The sac  

The sac is a diverticulum of peritoneum consisting of mouth, neck, body and fundus. The 

neck is usually well defined, but in some direct inguinal hernias and in many incisional hernias 

there is no actual neck. The diameter of the neck is important because strangulation of the bowel 

is a likely complication where the neck is narrow, as in femoral and paraumbilical hernias. 

The body of the sac 

The body of the sac varies greatly in size and is not necessarily occupied. In cases 

occurring in infancy and childhood the sac is gossamer thin. In long standing cases the wall of 

the sac may be comparatively thick.  

The covering  
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Coverings are derived from the layers of the abdominal wall through which the sac 

passes. In long standing cases they become atrophied from stretching and so amalgamated that 

they are indistinguishable from each other.  

In indirect inguinal hernia
42

,  

a) Extraperitoneal tissue  

b) Internal spermatic fascia, derived from fascia transeversalis.  

c) Cremasteric fascia, derived from internal oblique and transeversus abdominus.  

d) External spermatic fascia, derived from external oblique aponeurosis.  

e) Skin  

In lateral direct hernia
42

,  

Same as for indirect hernia except that instead of internal spermatic fascia there is fascia 

transeversalis (of the posterior wall of the inguinal canal).  

In medial direct hernia
42

,  

a) Extraperitoneal tissue  

b) Fascia transeversalis  

c) Conjoint tendon  

d) External spermatic fascia  

e) Skin  

CONTENTS
40 

 

These can be,  

� Omentum- omentocele (syn. Epiplocele)  
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� Intestine- enterocele. More commonly small bowel, but may be large intestine or 

appendix.  

� A portion of the circumference of intestine- Richter‟s hernia.  

� A portion of the bladder (or a diverticulum) may constitute part of or be the sole contents 

of a direct inguinal, a sliding inguinal or a femoral hernia.  

� Ovary with or without corresponding fallopian tube.  

� A Meckel‟s diverticulum- a Littre‟s hernia.  

� Fluid, as part of ascites or as a residuam there of.  

CLINICAL FEATURES  

“Clinical diagnosis is an art and mastery of an art has no end you can always be a better 

diagnostician”
44

.  

L. Clendening (1884-1943)  

HISTORY
40,47,48,49 

 

Age  

Inguinal hernia occur at all ages. The peak times of presentation are in the first few months of 

life, in the late teens, and early 20s, and between 40 and 60 years.  

Occupation  

Heavy work especially lifting puts a great strain on the abdominal muscles. If there is an 

underlying weakness, the appearance of a hernia may coincide with strenuous physical effort. 

Local symptoms 

The commonest symptoms are discomfort and pain. The patient complains of a dragging, aching, 

sensation in the groin, which gets worse as the day passes.  
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On the other hand, many hernia cause no pain and the patient presents because he has noticed a 

swelling in the groin or in the scrotum. He may have noticed that it gets smaller when he lies 

down and that he can push it away. The patient may complain of lumps on both sides.  

Systemic symptoms  

If the hernia is obstructing the lumen of a loop of bowel the patient may complain of one or more 

of the four cardinal symptoms of intestinal obstruction.  

1. Colicky abdominal pain.  

2. Vomiting.  

3. Abdominal distention and  

4. Absolute constipation.  

Examination  

The principal features to be determined are the size, site and constituents of the lump together 

with the two diagnostic signs-reducibility and an expansible cough impulse. 

Position  

All inguinal herniae can be seen as a visible lump when they appear through the superficial ring. 

This ring is just above the crest of the pubic bone and the pubic tubercle.  

Once the hernia has passed through the ring, it may descend to the scrotum. Thus, as it descends 

into the scrotum, it is often not medial to the pubic tubercle. The oft-quoted description, above 

and medial to the pubic tubercle refers to the point at which the hernia reduces into the 

abdominal wall (i.e., the external inguinal ring) not to the position of the whole hernia.  

Colour  

The skin overlying an inguinal hernia should be normal. If the hernia is strangulated, the skin 

may be a little reddened. 



34 
 

Temperature  

The temperature of the skin overlying a hernia should be the same as the surrounding skin except 

when the hernia is strangulated or infected, when it becomes hot. 

Tenderness 

Hernia may contain any viscus and as all abdominal structures have a visceral sensory 

innervation, manual pressure in usually uncomfortable but rarely very painful. By contrast a 

strangulated hernia is very tender.  

Shape 

Most inguinal hernia resemble a large pear with the „stalk‟ at the external inguinal ring. Some 

also cause a bulge along the line of the inguinal canal, with a narrowing at the external inguinal 

ring, giving them an hourglass appearance. 

Size 

Inguinal hernia vary from very small bulges, 1-2 cm in diameter to larger masses which extend 

down to the knee joint. 

Surface  

The surface will vary according to the nature of the contents but is usually smooth and 

sometimes bosselated.  

Composition 

Hernia that contains gut should be soft, resonant, and fluctuant, and may have bowel sounds. A 

large scrotal hernia containing small intestine may show visible peristalsis.  

Many hernia contains omentum, this makes the feel firm (rubbery), non-fluctuant, and dull to 

percussion.  

Expansile cough impulse  



35 
 

A hernia should become larger and more tense during coughing (i.e., expansile cough impulse). 

Compressibility  

A hernia can be compressed by steady pressure and will not recur immediately, when the 

compression is released, unless some force such as gravity, or coughing, forces it out. 

Reducibility  

The diagnostic sign of hernia is reducibility. This implies that it is possible to return the contents 

of the hernia to their normal anatomical site-the abdomen. 

State of local tissues  

As acquired inguinal hernia are caused by weakness of the tissue to the inguinal canal, bulging of 

both inguinal regions with coughing is common. Minor bilateral bulging of the inguinal canal is 

normal and known as Malgaigne‟s bulges.  

General examination   

One should look for the common causes of a raised intraabdominal pressure-chronic bronchitis 

and coughing, chronic retention of urine, difficulty in micturition, ascites, intraabdominal masses 

and chronic constipation. Look for any signs of intestinal obstruction-distension, increased bowel 

sounds, visible peristalsis.  

DIFFERENTIAL DIAGNOSIS
47 

 

Inguinoscrotal swellings 

1. Encysted hydrocele of the cord.  

2. Varicocele  

3. Lymph varix or lymphangiectasis  

4. Funiculitis  

5. Diffuse lipoma of the cord  



36 
 

6. Inflammatory thickening of the cord  

7. Malignant extension of the testis  

8. Torsion of the testis  

9. Retractile testis  

Groin swellings 

1. Femoral hernia  

2. Saphena varix  

3. Enlarged lymph nodes  

4. Psoas abscess  

5. Enlarged psoas bursa  

6. Undescended and ectopic testis  

7. Lipoma  

8. Hydrocele of femoral hernial sac  

9. Femoral aneurysm  
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INCIDENCE
37  

The true incidence of inguinal hernia is not known, although fairly accurate estimates are 

available based on different surveys.  

Inguinal hernias in children are found in 10 to 20 per 1000 live births. The male to female 

ratio is 4:1. Premature infants have a much higher incidence of inguinal hernia approximately 

7% to 10%. 

The overall incidence of inguinal hernias in adults in western hemisphere varies between 

10% to 15%. The male to female ratio is 12:1. The incidence varies between 5% and 8% in 

patients 25 to 40 years of age. Hernias are present in >45% of males at 75 years of age and older. 

MANAGEMENT  

Indications for operation
37  

1. All inguinal hernias in children should be repaired without delay because of the risk of 

complications of incarceration and strangulation. (It has been estimated that the 

complication rate when operating urgently for a strangulated hernia in a child is 20 times 

that of a planned surgery).  

2. In adults, the risk of a hernia operation is negligible and the recurrence rate, when a good 

repair has been done, is so small that there is hardly any reason for not operating on all 

hernias as soon as they are diagnosed. 

3. Gardner, in his series of patients more than 80 years of age operated for inguinal hernia 

both electively and as emergencies showed that deaths were the results of complications 

of primary hernia rather than associated diseases indicating that one should treat hernias 

in the elderly early before the complications develop. 
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4. The small, wide necked direct inguinal hernias in elderly patients that pop out and back on 

coughing can be left alone unless they show signs of growing.  

Preoperative Assessment
37 

 

Assessment of general condition of the patient by appropriate clinical examinations and 

laboratory tests.  

• Stop smoking atleast for some weeks prior to operation  

• Grossly overweight patients should be advised to reduce before the operation  

• Particular attention should be paid to medication use as the elderly are frequently receiving 

multiple drugs, creating an increased risk of drug interaction.  

Preparation
50 

� A current recommendation is no solid food on the day of surgery. Clear liquids in any 

amount up to 3 hours before surgery and oral medication with up to 1 ounce of water on 

the morning of the surgery.  

� Use of H2 receptor antagonists such as Ranitidine PPI to alkalinize and decrease the 

volume of stomach contents. 

� Relief of anxiety with pre-operative sedatives. Perhaps the most effective approach to 

preoperative anxiety is a thoughtful and compassionate interview with an 

anaesthesiologist.  

Skin preparation
37  

Shaving the skin before the operation is controversial since it damages the skin in the 

form of minor cuts and scratches. If the shaving is done on the preoperative day, these minor 

wounds have sufficient time to become infected, thus increasing the incidence of infected hernia 

wounds. Some surgeons avoid the problem by using a depilatory cream. Operation in an 
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unshaven pubic area is unpleasant, is also nuisance and the problem can be reasonably overcome 

by shaving the area shortly before the operation. The area of the lower abdomen and upper thigh 

is scrubbed for 5 minutes with a povidone iodine solution.   

Anaesthesia
50  

Spinal or Epidural analgesia is excellent and is rapidly gaining popularity. 

Advantages  

1. The anaesthetic affects only a limited part of the body with lessened effect on other organ 

systems. 

2. Nausea and vomiting are less common than after general anaesthesia because the regional 

block simply and gradually wears off.  

3. Ready for discharge very early.  

4. A great advantage of epidural anaesthesia is that it need not be a one shot technique. The 

placement of an indwelling catheter in the epidural space allows one to extend the block 

in increments. 

5. The incidence of post dural puncture headache has long been considered to be the most 

compelling reason to favour epidural over spinal.  

6. Less postoperative pain explained on the basis of wind up phenomenon.  

The three main principles in the management of inguinal hernia are as follows
51  

1. The normal anatomy should be reconstituted as for as possible. The first layer to be 

defective in either indirect or direct hernias, is the transeversalis fascia, this should therefore 

be repaired first. 

2. Only tendinous/ aponeurotic/ fascial structures should be sutured together.  
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3. The suture material must retain its strength for long enough to maintain tissue apposition 

and allow sound union of tissues to occur. A non absorbable or very slowly absorbable 

suture material must therefore be employed.  

OPERATIVE PROCEDURES
51  

Position of the patient  

The patient is placed on his back on the operating table. Access is improved if the head of 

the table is tilted downwards by about 15
o

.  

Incision 

The incision is placed 1 cm above and parallel to the inguinal ligament. Laterally the 

incision begins over the deep inguinal ring, runs to the pubic tubercle, then curves caudally 

(vertically) and rundown over the pubic tubercle.  

Exposure 

After the skin has been divided the subcutaneous fat is opened in the length of the 

incision down to the external oblique aponeurosis. The superficial pudendal and superficial 

epigastric vessels are dealt with cautery. The deep fascia of the thigh is opened to allow access to 

the femoral canal exposed below the inguinal ligament and checked to make sure it is intact.  

Dissection throughout the operation must be meticulous and careful haemostasis must be 

observed to avoid haematomas and infection.  

Dissection of the canal  

The external oblique aponeurosis is next opened in the long axis of the inguinal canal. 

This incision extends down to the external inguinal ring, the margin of which is divided. The 

condensation of the transversalis fascia about the emerging cord is the deep ring and it must be 

identified accurately.  
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Forceps are applied to the two cut edges, the upper leaf is retracted to expose the conjoined 

muscles arching over the cord and the lower to expose the upper surface of the inguinal ligament. 

The ilioinguinal and iliohypogastric nerves are identified and safeguarded. 

                                       

Fig. 5 : Contents of inguinal canal 

The cord, with which is included the hernial sac is lifted up from the medial part of the 

incision and is spread out on the finger. Its coverings are incised longitudinally and are further 

separated by blunt dissection, care being taken to avoid injuring the spermatic veins. The sac 

appears as a pearly white structure lying on the anterosuperior aspect of the cord structures. The 

sac is separated by gauze stripping. As the separation proceeds traction is applied to the sac and 

the stripping is continued until the neck comes into view. This is identified from the presence of 

an adherent pad or collar of fat. The inferior epigastric vessels lie to the medial side of indirect 

and lateral to direct hernia and care should be taken that they are not injured. When separation is 

complete the sac is opened at some distance from its neck and a finger is introduced into its 

interior to ensure that it is empty of its contents. Adherent contents are freed from the sac and 

returned to the abdomen. 
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Fig. 6 : Opened sac  

If there is any doubt about the omentum it is best excised, because to return omentum of 

doubtful viability to the peritoneal cavity invites the formation of adhesion.  

                                            

Fig. 7 : Content of the sac (omentum)   

In the case of scrotal hernia, where the fundus of the sac may not come easily into view, there is 

no objection to leaving the distal part of the sac in situ. This obviates the dissection required to 
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deliver the sac from the depth of the scrotum and greatly reduces the risk of subsequent testicular 

atrophy and haematoma formation.  

The sac is now drawn strongly downwards and is twisted at its neck in order to occlude it 

before the ligature is applied. The sac is amputated 1cm below the ligature prior to cutting the 

ligature so that there is adequate control of the stump in the event of bleeding. If the ligature has 

been applied at a sufficiently high level the stump will immediately retract well above the deep 

inguinal ring to lie flush with the general peritoneum. 

                                                                       

                    

Fig. 8 : Transfixation of the sac 
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RECONSTRUCTIVE PROCEDURES 

The Lichtenstein Tension-free repair 

Since the early 1980s, the surgical techniques used in repairing groin hernias has undergone 

a profound transformation. These changes are highlighted by the fact that in 1996 over 50% of 

all groin hernia repairs incorporated a mesh prosthesis as part of the repair. In the tension-free 

repair the mesh prosthesis is not utilized to buttress or support a primarily sutured herniorraphy 

but is the actual repair
53

. 

              

        Fig. 9 : Onlay mesh  

After reducing the sac, a sheet of polypropylene mesh measuring approximately 8x6 cms 

is trimmed to fit the area exposed and used to reconstruct the entire floor of the inguinal canal 

without any attempt to close the defect by suture. The mesh is sutured along its lower edge to the 

pubic tubercle, the lacunar ligament  and the inguinal ligament to beyond the internal ring with a 

continuous 3-0 polypropelene suture. The superior edge is tacked down to the aponeurosis or 

muscle of the internal oblique with a few interrupted sutures. The lateral edge of the mesh is slit 

and the two tails passed around to embrace the cord at the internal ring, they then are crossed 

over each other and tacked down to the inguinal ligament with one polypropelene suture. This 

creates a new internal ring and shutter mechanism. The external oblique aponeurosis is then 
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sutured in front of the cord. This is a completely tensionless repair and requires no formal 

reconstruction of the canal floor; it is a revolutionary departure from the tissue repairs used for 

the past 100yrs since Bassini
37

.  

                                           

Fig. 10 : The Lichtenstein repair 

Closure 

Cord structures are placed over the repaired posterior wall. The external oblique 

aponeurosis is reapproximated either by simple suture or preferably by overlapping, The 

reconstituted superficial ring should fit snugly around the cord, but it must not be too tight or 

atrophy of the testis may result; it should admit the tip of the little finger without difficulty in 

addition to the cord. After careful haemostasis the wound is closed by suturing of the superficial 

fascia and skin. 
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TO SUMMARISE  

Lloyd
1

, Nyhus and Robert Condon
54

, in their recent classic, Hernia seem to suggest that the 

ultimate aim after hernia repair should be the reduction of recurrence rate. Different patients 

have different clinical expectations. Different surgeons have different clinical criterion.  

. Ultrasound has excellent inherent soft tissue contrast and resolution, lower in cost and is 

not only non-invasive but also does not involve any ionizing radiation. Ultrasound can accurately 

diagnose groin hernias and this may justify its use in the assessment of occult hernia
55

.  

Peritoneography is highly reliable for detecting clinically occult inguinal hernia in 

patients with inguinodynia and has a low complication rate. This is performed using a midline or 

paraumbilical approach. Radiographs were obtained with patients in prone and prone oblique 

positions with the head elevated 20
o 

to 25
o 

both with and without provocative maneuvers
56

.  

In the mid 19
th 

century, although anaesthesia was available, the concepts of antisepsis and 

asepsis were unknown, abscesses, putrefaction and tissue sloughs represented the end result of 

open hernia surgery
57

. 

A number of modifications have been introduced under the Bassini eponym. Routine 

division of the floor of the canal by incising the transversalis fascia has been abandoned in 

favour of a more conservative operation with superficial plication of the transversalis fascia 

around the undisturbed cord combined with an overlay darn between the conjoint tendon and 

inguinal ligament
58

.  

The Shouldice is a modern revival of the original Bassini procedure with excision of the 

cremaster, overlapping of the divided transversalis fascia and multilayer closure using 



47 
 

monofilament suturing
59

. This is not just another repair technique but a rather total concept that 

includes preoperative preparation, extensive dissection and supervised early convalescence
60

.  

The description of the Lichtenstein tension free mesh repair – 12 years ago opened a new 

era in groin hernia repair. Lichtenstein commented as follows-“The advantages are many and 

apparent. The lack of post operative pain, minimum hospitalisation, immediate return to work, 

virtual absence of anaesthesia or cardiac risk, freedom from urinary retention, gas pains and post 

operative complications (pneumonia, thrombosis, atelectasis, nausea and vomiting etc) and 

saving of money are but a few 
61

.  

The use of prosthetic mesh for open surgical repair of inguinal hernia has become 

increasingly popular. The Lichtenstein repair is the most commonly used
61,62

, mainly owing to 

the ease of operation and because it provides a tension-free repair. Many patients report a feeling 

of stiffness or foreign body after implantation of a polypropelene mesh in the groin. Recently, a 

new type of lightweight mesh, composed of polypropelene fibres mixed with absorbable 

polyglactin threads, has been introduced
63

. The use of less foreign material of a more plaint 

nature reduced foreign body sensation after 6 months to less than half of the incidence reported 

with use of conventional densely woven polypropelene mesh
64

.  

Use of traditional densely woven polypropelene meshes probably represents mechanical 

overkill as the forces occurring in the abdominal wall are far below the breaking strength of the 

meshes. In addition, they induce a profound inflammatory reaction, leading to a firm scar plate 

with reduced elasticity of the abdominal wall
63,65

.  

In contrast with a mesh patch, a plug is technically easier to work with and far simpler to 

secure to surrounding tissues. The mesh is not subject to deterioration, rejection or shrinkage and 
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in the author‟s experience when properly placed, is virtually never felt by patients 

postoperatively 
66

.  

The use of synthetic materials that stimulate normal collagen production is an effective 

approach to deal with the inguinal hernia repair
67

. The plug is a cone shaped mesh which is 

anchored to the internal ring and, in cases of direct hernia, to the base of the defect with prolene. 

The mesh induces an intense inflammatory response and enhances fibroblastic growth and 

collagen synthesis and forms a firm barrier against herniation
65,68

. In addition, it does not 

promote infection or seroma formation
65

. Using a mesh to reinforce groin tissue is an effective 

approach, tension-free and physiological. It is a simple operative-friendly technique that is easy 

to learn and perform. The incidence of perioperative and postoperative complications is 

minimal
69

. Bernard Egger et al suggested the use of skin staplers to anchor the mesh in position 

which was quick to use and should reduce operating time, minimizing the risk of wound 

colonization
70

.  

Jonathan W Serpell et al advocated simultaneous repair of bilateral inguinal hernias. The 

advantages of a simultaneous repair over a sequential repair include shorter operative time and 

hospital stay and a shorter period of pain and disability and a more rapid return to normal 

activities
71

.  

There is no significant difference between unilateral and simultaneous bilateral tension 

free inguinal hernia repairs with regard to initial recovery, wound problems, narcotic 

requirement, overnight admission and recurrence rate. Other potential advantages of 

simultaneous bilateral inguinal hernia repair include obviating the need for a second anaesthetic 

and operations, decreased psychological stress, financial savings due to less time off work or 
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avoidance of the risk of incarceration or disability caused by the hernia on the opposite side. A 

simultaneous bilateral hernia repair, if done in a tension free manner, appears to be safe and cost 

effective for the patient with bilateral inguinal hernias
72

.  

Post operative pain may be a significant reason for delayed discharge from hospital, 

increased morbidity and reduced patient satisfaction with ambulatory hernia surgery
73

. The aims 

of post operative analysis are to achieve pain relief without nausea and drowsiness and to avoid 

breakthrough pain during convalescence
74

. Residual neuralgia following herniorrhaphy 

represents the most vexing complication of the inguinal region. 4 types of neuralgias have been 

described by Chevrel
75

.   

1. Neuroma pain  

Caused by proliferation of nerve fibres outside the neurilemma following complete or 

partial nerve section. Pain is exquisite at the site of the neuroma and stimulates an electric shock.  

2. Deafferentation pain  

A burning pain following partial or complete nerve section or entrapment in a ligature 

with chronic paroxysmal exacerbations.  

3. Projected pain  

The intact nerve is encased in a callus or entrapped in a ligature. Pain is elicited by light 

touch along the course of the nerve.  

4. Referred pain  

The lesion is at a distance such as an inflammatory granuloma around a suture or the 

stump of the peritoneal sac.  
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Temporal patterns of pain and timing of onset
76  

1. Immediate onset of pain following herniorhhaphy  

� Local trauma to the tissue involved including nerve entrapment or direct injury to 

ilioinguinal, iliohypogastric or genitofemoral.  

� Soft tissue or fascia injury due to tearing of a suture or staple abruptly away from tissue 

that has been transfixed with or without mesh.  

2. Inguinal pain immediately following hernia repair that is similar/identical with pre-operative 

inguinal pain  

� Lumbosacral spine disease  

� Missed hernia  

3. Delayed onset of pain, increasing in intensity, following inguinal hernia repair  

� Neuralgia due to entrapment of nerve by fibrotic reaction  

� Occult recurrent hernia  

Chronic pain can be classified as mild, moderate or severe
77 

Mild : occasional pain or discomfort that does not limit activity, with return to prehernia 

lifestyle.  

Moderate: pain preventing return to normal pre op activity.  

Severe : pain that incapacitates the patient at frequent intervals or interferes with daily activities.  

The following key principles can help avoid recurrence and decrease post op pain
78

.  

1. Use a large sheet of mesh that will extend approximately 2cm medial to the pubic tubercle, 

3-4 cm above Hasselbach's triangle and 5-6 cm lateral to the internal ring.  
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2. Cross the tails of the mesh behind the spermatic cord to avoid recurrence lateral to the 

internal ring
79

.  

3. Secure the mesh with 2 interrupted sutures on the upper edge and one continuous suture 

with no more than 3-4 passes on the lower edge of the mesh to prevent folding and 

movement of the mesh in the groin.  

4. Position the mesh in a slightly relaxed dome shaped configuration to counteract the 

forward protrusion of the transversalis fascia when the patient stands up from the 

intraoperative supine position.  

5. Identify and protect the ilioinguinal, iliohypogastric and genital nerves throughout the 

operation.  

Bleeding from either arteries or veins can occur at all anatomic levels during an inguinal 

hernia repair. Superficially, subcutaneous hematoma or severe ecchymosis can result from 

careless ties or cautery to the superficial vessels. On a deeper plane, injury to external spermatic 

artery, deep inferior epigastric vessels can cause hematoma. All control of bleeding must be done 

under direct vision. All deep sutures and blind clamping must be proscribed
2

.  

Infections represent a major complication for all types of surgery. In groin hernias, certain 

factors have been recognized and beg to be outlined
2

.  

Women have a statistically significant higher infection rate than do men –2.1 times
80

. 

Older patients, specially over 70 years of age, show a 3.2 fold higher incidence of wound 

infection. Presence of a drain and length of that presence increased infections by a factor of 9. 

Incarcerated, recurrent, umbilical and femoral hernias also showed increases of infection, namely 
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7.8%, 10.8%, 5.3% and 7.7% respectively
81

. Duration of surgery also was a significant factor, as 

seen in operations that lasted 30 minutes or less (2.7%) or 90 minutes (9.9%). The infection rate 

with a prosthetic mesh is reported to occur in 0% to 0.6% of patients
80

.  

The use of monofilament biomaterials (Marlex, Prolene) rather than braided biomaterials 

(Mersilene, Surgipro) represents a theoretic advantage.  

Taylor SG and O‟Dwyer PJ in their study of 3400 patients who underwent tension free 

hernioplasty found chronic groin sepsis in 12 patients who presented at varying period from 2 

weeks to 39 months. At operation the mesh was usually found floating in pus encased with a 

fibrous surrounding capsule with staph aureus being the most common infecting organism. The 

swab analysis is unreliable and antibiotics and mesh saving operations are ineffective. Complete 

mesh removal should be attempted at an early stage and incomplete removal should be suspected 

if symptoms recur
82

.  

Orchitis can be defined as post-operative inflammation of the testicle following inguinal 

hernia repair. Clinical manifestation occurs within 24-72 hours, namely painful enlargement of 

the testicle [2-3 times the normal size], woody hard in consistency, and associated with low 

grade fever
2

.  

The ischaemic orchitis may subside completely without any residual damage to the 

testicle, but in some patients, testicular atrophy occurs. It is important that the patient be 

reassessed periodically for atleast 2 months because atrophy may become apparent at that time
83

.  

Testicular atrophy is an uncommon but well recognized complication of inguinal hernia 

and one that frequently results in litigation. Surgeons should make careful inquiries as to 

previous groin or scrotal surgery and, when indicated, warn the patient before surgery of the 
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increased risk of testicular atrophy. Overzealous dissection of a distal hernia sac, dislocation of 

the testis from the scrotum into the wound and concomitant scrotal surgery should all be 

avoided
84

. 

Wound complications are common after clean surgery in patients discharged home early. 

Each of the complications represents sub-optimal postoperative recovery and in many cases, 

delayed the patients return to full activity
85

.  

The earlier the normal activities are resumed, the quicker the developing collagen tissue 

is exposed to the stresses that may determine the final strength
86,87

. Considering not only the type 

of work but also variations in individual recovery rate, the patients are allowed to return to work 

as soon as they find such activity comfortable
88

. This would result in substantial savings in terms 

of cost productivity.  

Repair of inguinal hernia is one of the most common operations performed on men; 

convalescence time away from work after such surgery constitutes an important loss of income 

to both individual and nation
89

. It is now generally accepted
89-93 

that the patient should return to 

work within 4 weeks of an uncomplicated inguinal hernia repair. Regardless of occupation, this 

early return is not associated with an increase in recurrence rate
94

, and no discrimination should 

be made for those in physically demanding employment. Despite this, patients still remain off 

work for periods much longer than 4 weeks, largely on the advice of their general practitioners.  

Patients undergoing hernia repair have the right to assume that the repair will last for the 

rest of their life
95

. The percentage of operations performed for recurrent hernia in a defined 

population is an inverse index of quality of hernia surgery in the past, but even drastic changes in 

quality take a long time to identify
96

.  
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Early (mechanical) recurrences develop within the first 2 years after the initial operation. 

The prime cause of such failures is tension on the suture line. Late (metabolic) recurrences 

develop many years after the initial operation. Recurrence in this group is the result of a disorder 

of collagen metabolism particularly as it applies to the transversalis fascia
97

.  

The truth of the matter is that apparently most patients who have recurrences go to 

another surgeon to have them repaired. Many types of hernia repairs are useful in selected 

circumstances and that the public demands nothing less of its surgeon than to have the right type 

of hernia repair for the right patient
98

.  

Primary inguinal hernia repairs can be performed by unsupervised, well trained senior 

surgical trainees and by junior trainees supervised by either consultants or senior trainees, with 

recurrence rates similar to those of consultant surgeons
99

.  

Mesh repair of primary inguinal hernia is now a well established and successful 

technique employed by most surgeons. Debate continues as to whether laparoscopic surgery has 

any advantage for primary groin hernia repair; meta analysis of randomized series has shown 

comparable recurrence rates
100,101

. Laparoscopic hernia repair has short term advantages in 

postoperative pain and convalescence, but is more expensive. In an effort to resolve this clinical 

and financial dilemma, the National Institute for Clinical Excellence (NICE) published Guidance 

on the Use of Laparoscopic Surgery for Inguinal Hernia in January 2001
102

. The report 

advocated the continued practice of open mesh repair for primary inguinal hernia; however, it 

concluded that, for recurrent and bilateral inguinal hernias, laparoscopic surgery should be 

considered.  
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METHODOLOGY 

The present study is a prospective study of  60 cases of inguinal hernia admitted in CMC medical 

college and teaching hospital during the study period.  

60 cases for the purpose of the study were selected on the basis of the nonprobability 

(purposive) sampling method.  

The inclusion criteria are:  

• All patients with direct and indirect bilateral inguinal hernia were included in the study  

• Uncomplicated hernias included  

• Hernias treated with open approach surgeries were included  

The exclusion criteria are:  

• Infants with inguinal hernias  

• Recurrent hernias  

• Complicated hernias  

• Hernias treated with laparoscopic method  

The data was collected in a prepared proforma.  

The diagnosis of inguinal hernia was made by clinical examination.  

The preoperative evaluation included history and clinical findings.  

Routine lab investigations like Hb%, urine examination, RBS, Serum urea and creatinine, HIV, 

HBsAg were done.  

X Ray and ECG were done for patients above 40 years for anesthetic evaluation.  

Preoperative treatment included:  

• Correction of anemias  

• Weight reduction if obese  
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• Improvement of nutritional status  

• Treatment of respiratory infection of any  

• Abstinence from smoking /alcohol  

• Advice regarding breathing exercises  

The type of anesthesia used was spinal anesthesia  

The patients were randomly chosen for simultaneous and sequential    Lichtenstein repair.  

- A single dose of preoperative broad spectrum antibiotic given followed by the same for 3 days 

postoperatively.  

- Analgesics - Injection Diclofenac Na was given postoperatively for 2 days and later SOS.  

Post operative care and complications  

- After surgery all patients were monitored carefully for pain, bleeding, wound infection and 

urinary retention.  

- Pain was assessed using verbal graphic rating scale.  

- A wound infection ranged from minimal discharge of pus from a single cutaneous suture to 

extensive and invasive process requiring lengthy hospitalization and intravenous antibiotics.  

- Bleeding was defined as subcutaneous haematoma which can result from careless ties or 

cautery.  

- Urinary retention was termed as inability to urinate requiring catheterization.  

Discharge  

The patients were discharged when fit and asked to come for regular follow up after 15 days, 1 

months, 3 months, 6 months, 1 year and 2 years. Different patients were followed up for different 

periods with many dropouts. The patients were advised to return to prehernia lifestyle except 

lifting heavy weights.  
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All were followed-up for post-operative pain, interference with activities of daily living, 

use of analgesics, visit to a GP and recurrence.  

The age / sex incidence, mode of presentation, precipitating factors, surgical treatment, 

post operative complications were all evaluated and compared with standard published literature.  

RESULTS  

Statistical methods employed in the analysis  

Following statistical methods were employed in the present study 

� Contingency Coefficient Analysis  

� Chi-square test  

� Independent samples „t‟ test  

Contingency Coefficient Analysis by Cross tabs procedure 

The Crosstabs procedure forms two-way and multiway tables and provides a variety of 

tests and measures of association for two-way tables. The structure of the table and whether 

categories are ordered determine what test or measure to use. Crosstabs‟ statistics and measures 

of association are computed for two-way tables only. If you specify a row, a column, and a layer 

factor (control variable), the Crosstabs procedure forms one panel of associated statistics and 

measures for each value of the layer factor (or a combination of values for two or more control 

variables). For example, if GENDER is a layer factor for a table of MARRIED (yes, no) against 

LIFE (is life exciting, routine, or dull), the results for a two-way table for the females are 

computed separately from those for the males and printed as panels following one another.  

Chi-Square Test  

The Chi-Square Test procedure tabulates a variable into categories and computes a chi-

square statistic. This goodness-of-fit test compares the observed and expected frequencies in 
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each category to test either that all categories contain the same proportion of values or that each 

category contains a user-specified proportion of values.  

Independent samples ‘t’ test  

The Independent-Samples T Test procedure compares means for two groups of cases. 

Ideally, for this test, the subjects should be randomly assigned to two groups, so that any 

difference in response is due to the treatment (or lack of treatment) and not to other factors. This 

is not the case if you compare average income for males and females. A person is not randomly 

assigned to be a male or female. In such situations, one should ensure that differences in other 

factors are not masking or enhancing a significant difference in means. Differences in average 

income may be influenced by factors such as education and not by sex alone.  

 

Table 1 : Age and sex distribution 

 

Age groups                  Sex                   Total 

Male              Female 

21-30 F 

 

7 

11.6 % 

 7 

31-40 F 

% 

12 

20 % 

2 

3.33 % 

14 

 41-50 F 

% 

7 

11.6 % 

 7 

51-60 F 

% 

16 

26.66 % 

1 

0.6 

17 

61-70 F 

% 

12 

20 % 

 12 

70+ F 

% 

3 

5 % 

 3 

Total F 

% 

57 3 60 

X2 = 4.096, P = 0.53 
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       Fig 11 :  In bar chart  

 

In our study the incidence of hernia was common in the age group 51- 60 and men were affected  

 

more then women. 

 

Table 2 : Occupational status 

 

Occupation Frequency Percent 

Farmer 8 13.33 

Labourer 36 60 

Teacher 4 6.67 

Conductor 2 3.33 

Student 4 6.67 

Others 6 10 

Total 60 100 

 

 

                                           
 

Fig 12 : bar chart of occupational status 
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         The occurrence of hernia is common in labourers accounting for 60 percent in comparison 

to other occupation like conductor or teachers. 

 

Table 3: Symptoms 

 

Symptoms 

 

Position Total 

Right  Left 

Swelling F 

 

 

12 8 20 

Swelling with pain F 

 

18 12 30 

Pain F 

 

4 6 10 

Total F 

 

34 26 60 

 

X2 = 1.357,   P = 0.71                                                           

 

 
 

 

 

 

Fig 13: The bar diagram  

 

About 50 percent of patient presented with swelling and pain while 33 per with swelling  and 

only about  

 

16 per presented with pain alone. 
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Table 4 : Duration of symptoms 

 

                                         

  

   

 

 

 

 

 

  

                                      
 

Fig 14 : Pie chart. 

 

40 per patients presented within the first year of onset of complaints  while 5 per of them 

 

 presented after 4 years. 

 

Table 5 : Extent of hernia 

 

 

 

 

 

 

 

 

                             X2 = 0.207,  P = 0.64 

Duration 

 <1 year 

 1-2 year 

2-3  year 

3-4 year 

> 4 year 

Duration  Bilateral hernia Total  

< 1 year 24 24 

1-2 year 17 17 

2-3 year 10 10 

3-4 year 6 6 

>4 year 3 3 

Total   60 

Extent Position Total 

Right Left 

Incomplete F 26 22 48 

Complete F 8 4 12 

Total F 34 26 60 
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Fig 15:  Pyramid showing complete and incomplete hernia 

 

The hernia was incomplete in 48 cases and complete in 12 cases. 

 

Table 6: Personal history 

 

 

 

 

 

                              
 

Fig 16: Pie chart of personal history 

Right Left 

Position 

26 

22 

8 

4 

34 

26 

Incomplete Complete Total 

Smoker 
67% 

Non-smoker 
33% 

personal history 

Valid Frequency Percent Total 

Smoker 40 66.70 40 

Non-smoker 20 33.33 20 

Total 60  60 
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In our study 67 per are smoker and 33 per non smoker. 

 

Table 7 : Associated illness 

 

Illness Frequency Percent 

HTN 7 36.84 

DM 7 36.84 

IHD 2 10.53 

Multiple 3 15.79 

Total 19 100 

 

                        

                                   
 

 

Fig 17 : associated illness 

 

In our study 36.84 % of the patient suffered from hypertension and DM while 16 % of them had 

multiple 

 illness. 

 

 

 

 

 

Illness HTN DM IHD Multiple Total 

0 
7 7 2 3 19 

0 

36.84 36.84 10.53 15.79 100 

associated illness 
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Table 8: abdominal tone 

 

 

 

 

 

 

 

 

 

 

                      
 

Fig 18: abdominal tone 

 

The abdominal tone was good in 71.67 per of patients and poor in 28.33 per. 

 

Table 9 : Types of hernia 

 

 

good poor total 

43 

17 

60 

71.67 

28.33 

100 

Abdominal tone 

freuency percent 

Valid  Frequency  Percent  

Good 43 71.67 

Poor 17 28.33 

Total  60 100 

Types Frequency Percent 

 

Right-indirect 14 23.33 

Right-direct 13 21.67 

Left-indirect 16 26.67 

Left-direct 12 20 

Pantaloon- right 

                    left 

2 

3 

3.33 

5 

Total 60 100 
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Fig 19 : types of hernia 

 

     Left indirect hernia was seen in 27 % of cases being most common type while pantaloon right  

 

was the least common accounting for only 3%. 

 

COMPLICATIONS OF SURGERIES 

 

                                  Table 10 : Postoperative pain 

 

Surgery Pain scale Total 

No pain Mild Moderate severe 

Simultaneous F 

% 

0 

0 

10 

25 

20 

50 

10 

25 

40 

100 

Sequential F 

% 

2 

10 

4 

20 

8 

40 

6 

30 

20 

100 

Total F 

% 

2 

3.33 

14 

23.33 

28 

46.67 

16 

26.67 

60 

100 

 

            X2 = 4.554,  P = 0.20 

23% 

22% 
27% 

20% 

3% 5% 

FREQUENCY 

RIGHT-INDIRECT RIGHT-DIRECT 

LEFT-INDIRECT LEFT-DIRECT 

PANTALOON-RIGHT PANTALOON-RIGHT LEFT 
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Fig 20: post operative pain 

 

In our study severe pain complained in 6 cases of sequential and 10 cases in simultaneous repair 

 

  2 patients were pain free in sequential repair 

 

Table 11 : Wound infection and haematoma 

 

Surgery Infection Haematoma 

Frequency Percent Frequency Percent 

Simultaneous 9 22.5 14 35 

Sequential 3 15 4 20 

Total 12 20 18 30 

                        

      X2 = 0.31,  P = 0.86                   

0 
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20 

30 

40 
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60 
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post operative pain 

SIMULTANEOUS 
FREQUENCY 

SIMULTANEOUS PERCENT 

SEQUENTIAL FREQUENCY 

SEQUENTIAL PERCENT 
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  FIG 21 :- Hematoma and infection 

 

Post operative wound infection and hematoma was more common in simultaneous repair. 

 

Table 12 : Duration of hospitalization 

 

Surgery Hospitalization  

1-3 days 4-6days 7-9days >9days 

Simultaneous 

 

F 

 

6 30 3 2  

Sequential F 

 

10 8 1 0  

Total F 

 

16 38 4 2  

 

X2 = 10.01,  P = 0.01 

 

 

 

  

PERCENT PERCENT 

INFECTION HEMATOMA 

22.5 

35 

15 

20 

wound infection and hematoma 

SIMULTANEOUS SEQUENTIAL 
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Fig 22: duration of hospital stay 

 

The duration of hospitalization was in simultaneous repair most of them stayed about 4-6 days  

 

while 1-3 days in sequential 

 

TABLE 13: Recurrence 

 

Surgery Recurrence Total 

Right Left Percent 

Simultaneous 1 1 5 2 

Sequential 1  5 1 

Total 2 1  3 

 

X2 = 0.75 , P = 0.38 

0 

10 

20 

30 

1-3 
DAYS 

4-6 
DAYS 

7-9 
DAYS 

>9 DAYS 

HOSPITALISATION 

duration of hospital stay 

SIMULTANEOUS 

SEQUENTIAL 
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FIG 23:- Colum chart for recurrence. 

 

Recurrence were observed in 2 cases of simultaneous and 1 case of sequential repair 

 

                                                   DISCUSSION 

 

1. Age :  In the study by Ira M. Rutkow , the age at presentation is as follows. It is compared 

with present stydy 

   Table 14 : Comparison of age incidence in the present study 

 with standard literature 

Age (years)  Present study Ira M.Rutkow 

<15 - 18 

15-44 21 26 

45-64 24 30 

>65 15 26 

  

In the study of  Ira M.Rutkow, the highest was in the age group 45-64, in our study also the age 

group was same as his. 

2.Sex :  In a study by Ira M. Rutkow
104

, 90% of total cases were male and 10% female. In a 

study by Martin Kurzer
105 

of British hernia centre, 97% cases were male and 3% female. 

SIMULTANEOUS 
SEQUENTIAL 

TOTAL 
0 

1 

2 

3 

4 

5 

RIGHT LEFT 
PERCENT 

RECURRENCE 

SIMULTANEOUS 

SEQUENTIAL 

TOTAL 
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Table 15 : Comparison of sex incidence in the present study  

With std. litrature 

with standard 

literature Sex  

Our study  Ira M. Rutkow  Martin Kurzen  

Male  95 90  97  

Female  5  10  3  

 

The sex incidence of our study is comparable with the British hernia centre results. 

3. Occupation : In a study by M. Bay Nielsen
106

, the various occupations were classified as 

below and incidence noted  

                                         Sedentary work - 22%  

                                         Walking no heavy lifting - 28.3%  

                                         Intermittently strenuous work - 33.1%  

                                         Constantly strenuous work - 14.1%  

                                             Unspecified - 2.5% 

In our study the farmers and labourers who constitute 73% are comparable with constantly / 

intermittently strenuous work group of M. Bay Nielson, who constitute 47.2%. Also the teachers 

and conductors and students who make up 16% in our study are comparable with the walking, no 

heavy lifting group of 28.3%. 
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4.Symptoms : 

Table 16 : Comparison of symptoms in the present study  

with standard literature  

Symptoms Present study Total  Mike S.L Lien 

Swelling 20 (33.33%)     

83.33% 
 
 
66.67% 

93% 

Swelling with pain 30 (50%) 83% 

Pain 10 (16.67%)  

 

In the present study 83.33% presented with swelling in the inguinal region and only 16.67% 

presented with pain alone with no swelling and 50 % presented with swelling and pain. The pain 

complained of was dull aching type.  

In a study by Mike S.L. Liem
107 

and others, 93% presented with swelling in the groin and 83% 

with discomfort and / or pain.  

The low incidence of pain in our study in comparison to that of Mike S.L. Liem and others, can 

be explained by high threshold of pain in the Indian population. 

5. Diagnosis – Types of hernia  

 

Table 17 : Comparison of types of hernia in the present study  

                                                             with standard literature 

Type of hernia Present study Ira M. Rutkow study  

Right –indirect 23.33 36 

Right-direct 21.67 15 

Left-indirect 26.67 28 

Left-direct 20 13 

Pantaloon 8.33 8 

Total  100 100 
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The incidence of different types of hernia in our study is consistent with the analysis of the 

hernia centres 8 year series of 2861 primary hernias
104

. 

 

6. Post operative complications 

                         Table 18 : Post operative complications and hospital stay comparison 

 

complication In our study A.E. Kark. P. A. Belsham and    

M.N. Kurzer in british hernia 

centre 

 Simultaneous Sequential Simultaneous Sequential 

Hematoma  35 % 20 % 4.9 % 4.09 % 

Infection  22.5 % 15 % 9.84 % 8.19 % 

Hospital stay Median 4 days 3 days 3 days 3 days 

Recurrence  5 % 5 % 18 %  14 % 

 

In our study we compared wound hematoma, wound infection and recurrence as a complication 

of our surgery both in simultaneous and sequential repair. Both hematoma and wound infection 

are more compared to literature from  A.E. Kark. P. A. Belsham and    M.N. Kurzer in british 

hernia centre in there study infection around 10 % and hematoma is about 5 %. This difference 

may be due to operating stand. Theatre setup  

Hospital stay was almost comparable. In case of recurrence we followed about 2 year duration 

but they done it for a period of   4-14 years due to this difference of duration we got very less 

recurrence rate compare to their study. 

6. Post operative pain 

Immediate post operative pain was assessed using verbal graphic rating scale.  

 

A verbal rating scale (VRS) consists of a list of adjectives describing different levels of pain 

intensity or pain effect, ordered from least to most intense. The patient reads the list and 

chooses the one word that best describes the intensity of their pain experience at that 

moment. Many different VRS lists (with variation in pain intensity levels have been created. 
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In a 4 paints VRS for example, no pain would be given a score of 0, mild pain a score of 1, 

moderate pain a score of 2, and severe pain a score of 3. The strengths of VRSs include the 

ease with which they can be administered and scored. Because, they are generally easy to 

understand compliance rates for VRSs are as good or better than those for other measures of 

pain intensity under most conditions
110

. 

In present study about 26.67% of patient perceived severe pain in that 25% simultaneous and 

30% sequential repair . more then 46% of pt. perceived moderate pain more over for 

simultaneous repaired pt. In a study by james E McGillicuddy with a sample of 672 men 6 of 

Lichtenstein complained of neuritis of > 1 month duration  

       In our study chronic pain was not assessed and this is important to assess chronic 

persistent pain to each type.  

 

                                                                     CONCLUSION 
117,118,119

 

The results of this retrospective review confirmed the benefit of simultaneous bilateral inguinal 

hernia repair compared to sequential repair and suggest that the recurrence and complication 

rates were no higher. 

Our results suggest that simultaneous bilateral inguinal hernioplasty is economical in terms of 

both operating time and duration. But also having more advantage in. 

Less psychological stress 

Less time off from work  

Less expense 

Single time exposure to aneasthetic, antibiotics and analgesic drugs 

There are no increased recurrence or infection rates after bilateral simultaneous open mesh 

repair. 
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                                                         SUMMARY  

� In our study the incidence of hernia was common in the age group 51-60  and men were 

affected more than women.  

� The occurrence of hernia is common among the labourers and farmer accounting for 73% in 

comparison to other occupations like teacher or conductor  

� 83 % of patients presented with swelling in the groin while 67 % presented with pain 

associated with swelling and only 16 % of them presented with pain alone.  

� 40 % patients presented within the first 1 yr of onset of complaints while 5 % of them 

presented after 4 yrs.  

� The hernia was incomplete in 48 cases and complete in 12 cases.  

� In our study 66.67 % were smokers and 33.33 % non smokers. .  

� 36.84 % of the patients suffered from hypertension while 15.79% of them had multiple illness 

like hypertension, diabetes and ischaemic heart disease  

� The abdominal tone was good in 71 % of the patients and poor in 28.33 %.  

� Right indirect hernia was seen in 14 cases being the most frequent type while pantaloon was 

the least common accounting for 5 cases  

� In this study 40 cases each underwent simultaneous Lichtenstein repair while 20 cases 

underwent sequential Lichtenstein repair. They were randomly chosen for the different surgeries 

� Severe pain was complained in 6 cases of sequential repair and 10 case of simultaneous  while 

2 cases of sequential Lichtenstein had pain-free postoperative period.  

� Post-operative wound infection developed in 9 cases of simultaneous repair, 3 in sequential 

Lichtenstein  repair. Haematoma at the operated site was found in 14 cases of simultaneous 

repair and 4 in sequential repair.  
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� The duration of hospitalization was 1-3 days in 6 case of simultaneous and 10 cases of 

sequential and was >9 days in 2 case of simultaneous repair while most of them are ranged from 

4-9 days.  

� In the study period 2 recurrence of hernia was recorded.  

Repair of inguinal herniation continues to be one of the most common operations in general 

surgery. A plethora of procedures have been proposed to achieve this repair, and numerous 

reports by individual surgeons and institutions have been published describing impressive 

results. However, there is still no agreement about which operation is preferable in a given 

situation, and the reported cumulative recurrence rate varies widely from 1% in special centers to 

more than 30% cited in reviews.  

Quality assessment of hernia surgery is essential. It is necessary for education and for evaluation 

of new methods. For surgeons and surgical units, quality assessment is necessary for improving 

and defending achievements. We have a long way to go in order to make hernia repair a “once-

in-a-lifetime experience” for our patients. 
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                                                              PROFORMA  

 

Name :                                                                                                                   DOA :  

Age / Sex :                                                                                                             DOS :  

Occ :                                                                                                                       DOD :  

Address :  

Chief complaints  

1. Duration of swelling  

2. Onset of swelling  

3. Site of onset of swelling.  

4. Size and extent when appeared  

5. Pain or discomfort  

6. Does it disappear automatically on lying down  

7. Risk factor : Chronic cough, smoking, constipation, difficulty in passing urine.  

8. History suggestive of complication.  

Past history  

1. H/O DM / HTN  

2. H/O TB  

3. H/O Surgery  

Family history  

1. H/O DM / HTN  

2. H/O TB  

Personal history  
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1. Diet  

2. Sleep  

3. Bowel / Bladder  

4. Smoker / Alcoholic  

GPE  

1. Obese / Not Obese  

2. Nutritional status : Poor / Avg / Good  

3. Pallor  

4. Icterus  

5. Cyanosis / Clubbing  

6. General – Lymphadenopathy  

7. PR  

8. BP  

Systemic exam  

Per Abdomen  

Inspection  

1. Abd obesity  

2. Swelling – size  

3. Shape  

4. Position & Extent  

5. Skin over the swelling  

6. Impulse on coughing  

7. VIP  
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Palpation  

1. Tenderness  

2. Local rise in temperature  

3. Size  

4. Shape  

5. Position and Extent  

6. To get above the swelling  

7. Shape and size of defect  

8. Consistency  

9. Contents  

10. Reducibility  

11. Invagination test  

12. Ring occlusion test  

13. Ziemann test  

14. Abdominal tone : SLR test  

Neck raising test  

Percussion  

Dull / Resonant  

Aucsultation  

Bowel Sounds  

PR  

Chronic constipation  

Enlarged prostate  
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RS  

Inspection  

Percussion  

Auscultation  

CVS  

Inspection  

Percussion  

Auscultation  

CNS  

Higher Mental functions  

Diagnosis  

Investigations  

Hb  TC DC  

Grouping & Typing  

Urea  

Creatinine  

RBS  

Urine – R  

ECG  

Chest X-ray  

Management  

Preoperative treatment  

1. Correction of anaemia  
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2. Weight reduction if obese  

3. Improvement of nutritional status  

4. Treatment of respiratory infection if any  

5. Abstinence from smoking / alcohol  

6. Advice regarding breathing exercises  

Operative procedure  

Type of surgery  

Anaesthesia GA / SA  

Prophylactic antibiotic  

Drains  

Post operative period  

Pain  

Respiratory infection  

Wound infection  

Paralytic ileus  

Drain removal  

Suture removal  

Follow up  

Recurrence within 1 year  

After 1 year  

Presence of infection Presence of sinus  

Re-operation for recurrence.  

 

 



Sr. No. NAME AGE/SEX IP NO OCCUPATION SYMPTOMS DURATION EXTENT RT EXTENT LT PERSONAL H ASS.ILLNES ABD TONE SURGERY POST OP PAIN INFECTION HEMATOMA HOSP.ST 

1 Susheela 37/F 22531 Labourer Swelling < 1year Incomplete   Non-smoker   Good Simultaneous Moderate Yes Yes 4-6 days 

2 Velusamy 65/M 6571 Labourer Swelling+Pain < 1 year Incomplete   Smoker DM Good Simultaneous Mild  -    1-3 days 

3 Marimuttu 46/M 45042 Labourer Swelling 3-4 year   Complete Smoker DM Good Simultaneous Moderate Yes Yes 4-6 days 

4 Ponnuswaamy 78/M 28247 Others Swelling > 4year Incomplete   Non-smoker DM+HTN+IHD Poor Sequential Moderate Yes   4-6 days 

5 Nataraj 68/M 28260 Labourer Pain 1-2 year   Incomplete Smoker HTN Poor Sequential Severe  - Yes 4-6 days 

6 Marimuttu 46/M 46397 Labourer Swelling+Pain 1-2 year   Incomplete Smoker   Good Simultaneous Moderate  -   1- 3 days 

7 Velingiri 40/M 47881 Labourer Swelling+Pain < 1 year Incomplete   Smoker HTN Good Simultaneous Moderate Yes Yes 7-9 days 

8 Imran kasim 60/M 52258 Farmer Pain 2-3 year Incomplete   Non-smoker   Poor Sequential Mild  -   1-3 days 

9 Nagaraj 55/M 39306 Teacher Swelling 2-3 year Incomplete   Smoker   Good Sequential Severe  -   1-3 days 

10 Ajay 31/M 7252 Teacher Swelling+Pain < 1 year Complete Complete Smoker   Good Simultaneous Mild  -   1-3 days 

11 Murugesh 60/M 58431 Labourer Swelling+Pain 1-2 year Incomplete   Smoker DM Poor Simultaneous Moderate Yes Yes 4-6 days 

12 Lakshmanan 48/M 1719 Labourer Pain < 1 year Incomplete   Non-smoker   Good Simultaneous Moderate  -   1-3 days 

13 Ramamurthy 79/M 41652 Labourer Swelling > 4year Incomplete   Smoker IHD+HTN Poor Sequential Severe  -   1-3 days 

14 Gnanasekaran 65/M 12446 Labourer Swelling < 1 year   Incomplete Non-smoker IHD Poor Sequential Moderate  -   1-3 days 

15 Gunasekaran 54/M 18856 Farmer Pain 1-2 year   Incomplete Smoker   Good Simultaneous Severe  -   4-6 days 

16 Chinnasamy 54/M 42797 Farmer Swelling+Pain < 1 year Incomplete   Smoker   Good Simultaneous Moderate Yes   4-6 days 

17 Krishnaswami 54/M 51166 Others Swelling+Pain 3-4 year Incomplete   Non-smoker   Good Simultaneous Moderate  -   4-6 days 

18 Palanisamy 50/M 30400 Teacher Swelling+Pain 1-2 year   Incomplete Smoker   Good Simultaneous Severe  -   4-6 days 

19 Karupusamy 30/M 34517 Labourer Swelling+Pain < 1 year Incomplete   Smoker   Good Simultaneous Severe  -   4-6 days 

20 Rangasamy 62/M 37956 Labourer Pain 2-3 year Incomplete   Non-smoker HTN Poor Sequential No pain  -   1-3 days 

21 Babu 28/M 37453 Labourer Swelling 1-2 year Complete   Non-smoker   Good Sequential Moderate  - Yes 4-6 days 

22 Kaledragman 46/M 37737 Labourer Swelling 1-2 year Incomplete   Smoker   Good Simultaneous Mild  -   4-6 days 

23 Baulraj 43/M 38533 Labourer Swelling+Pain < 1 year Incomplete   Smoker   Good Simultaneous Mild  -   4-6 days 

24 Rangappan 40/M 53139 Labourer Swelling+Pain < 1 year   Complete Smoker   Good Simultaneous Moderate  -   4-6 days 

25 Palanisamy 54/M 55177 Labourer Swelling 2-3 year Incomplete   Smoker DM Poor Simultaneous Severe Yes Yes 7-9 days 

26 Murugeshan 40/M 56576 Conductor Swelling+Pain < 1 year Incomplete   Smoker   Good Simultaneous Moderate  -   4-6 days 

27 Rajendhran 35/M 57707 Labourer Pain 2-3 year Incomplete   Smoker   Good Sequential Moderate  -   7-9 days 

28 Balan 28/M 61937 Labourer Pain < 1 year   Complete Non-smoker   Good Simultaneous Mild  -   1-3 days 

29 Vinoth 29/M 264 Student Swelling 1-2 year Complete   Smoker   Good Simultaneous Severe  - Yes 4-6 days 

30 Sakthivelu 27/M 2982 Student Swelling+Pain < 1 year Incomplete   Non-smoker   Good Sequential Moderate  -   1-3 days 

31 Sadunappan 60/M 11030 Labourer Swelling 1-2 year Incomplete   Smoker HTN Poor Simultaneous Moderate  - Yes 4-6 days 

32 Mohammad 67/M 15817 Labourer Swelling+Pain 2-3 year   Incomplete Smoker DM Poor Sequential Mild Yes   4-6 days 

33 Marimuthu 35/M 41770 Labourer Pain 3-4 year Incomplete   Smoker   Good Sequential Severe  -   4-6 days 

34 Krishnasamy 60/M 42185 Farmer Swelling+Pain 1-2 year Incomplete   Smoker   Good Simultaneous Moderate  - Yes 4-6 days 

35 Nataraj 56/M 48697 Farmer Swelling+Pain 1-2 year Complete   Non-smoker DM+HTN Good Simultaneous Mild  -   4-6 days 



36 Chinnaraj 65/M 15006 Labourer Swelling 2-3 year Incomplete   Smoker   Good Simultaneous Moderate  -   4-6 days 

37 Harikrisnan 58/M 21417 Labourer Pain 1-2 year   Incomplete Non-smoker   Good Simultaneous Severe  - Yes 4-6 days 

38 Bakrisamy 65/M 21202 Labourer Swelling+Pain 1-2 year   Incomplete Non-smoker   Good Simultaneous Moderate Yes Yes 4-6 days 

39 Dhandabani 65/M 28005 Others Swelling > 4year Incomplete   Smoker   Poor Sequential Moderate Yes   4-6 days 

40 Krishnan 40/M 33003 Labourer Swelling+Pain 1-2 year Incomplete   Smoker   Good Sequential No pain  -   1-3 days 

41 Sandhiyakur 65/M 31688 Labourer Swelling+Pain 1-2 year   Incomplete Smoker DM Good Simultaneous Mild  -   4-6 days 

42 Suseela 37/F 22531 Others Pain < 1 year Complete   Smoker   Good Simultaneous Moderate  -   4-6 days 

43 Krishnappan 70/M 23186 Labourer Swelling+Pain 3-4 year   Incomplete Non-smoker HTN Poor Simultaneous Moderate Yes Yes > 9 dyas 

44 Vellrangiri 63/M 27572 Labourer Swelling < 1 year   Incomplete Non-smoker   Poor Simultaneous Mild  - Yes 4-6 days 

45 Muthusamy 38/M 37700 Farmer Swelling+Pain < 1 year   Incomplete Smoker   Good Sequential Mild  -   1-3 days 

46 Ayyasamy 57/M 37653 Labourer Swelling 2-3 year   Incomplete Smoker   Good Sequential Severe  - Yes 7-9 days 

47 Marimuthu 75/M 43350 Labourer Swelling+Pain < 1 year   Incomplete Smoker IHD Poor Simultaneous Severe  -   4-6 days 

48 Adovurej 29/M 52914 Student Swelling 1-2 year Complete   Non-smoker   Good Simultaneous Severe Yes   4-6 days 

49 Subramani 40/M 54403 Labourer Swelling+Pain < 1 year Complete   Non-smoker   Good Sequential Moderate  -   1-3 days 

50 Rajan 39/M 17650 Conductor Swelling+Pain < 1 year   Incomplete Smoker   Good Sequential Severe  -   4-6 days 

51 Marimuthu 46/M 49297 Teacher Swelling+Pain 2-3 year   Incomplete Smoker   Good Simultaneous Severe  -   4-6 days 

52 Velliyangur 40/M 51985 Labourer Swelling < 1 year Complete   Non-smoker   Good Simultaneous Moderate  -   4-6 days 

53 Velu 70/M 44243 Labourer Swelling+Pain 1-2 year   Incomplete Smoker DM Poor Simultaneous Mild Yes Yes > 9 days 

54 Selvaraj 54/M 21382 Farmer Swelling+Pain < 1 year   Incomplete Smoker   Good Simultaneous Moderate  -   4-6 days 

55 Arumugan 60/M 30174 Labourer Swelling 3-4 year Incomplete   Smoker HTN Good Simultaneous Moderate  - Yes 4-6 days 

56 Velusamy 65/M 6571 Labourer Swelling < 1 year   Incomplete Smoker HTN Poor Simultaneous Severe  -   4-6 days 

57 Bayzan 60/M 31259 Labourer Swelling+Pain 3-4 year   Incomplete Smoker   Good Sequential Mild  -   1-3 days 

58 Nanjammal 40/F 36269 Others Swelling+Pain < 1 year   Incomplete Non-smoker   Good Simultaneous Moderate  -   4-6 days 

59 Selvi 56/F 4652 Others Swelling+Pain < 1 year   Incomplete Non-smoker   Poor Sequential Moderate  - Yes 4-6 days 

60 Kaliyappan 30/M 2652 Student Swelling 2-3 year   Incomplete Smoker   Good Simultaneous Moderate  -   1-3 days 

 




