HERNIAS
Anatomy

Inguinal area

Inguinal ligament

· The Inguinal ligament is formed by the lower border of the external oblique aponeurosis which is thickened and folded backwards on itself. 
· The inguinal ligament extends from the anterior superior iliac spine to the pubic tubercle and lies beneath the fold of the groin. 
· Its lateral half is rounded and oblique. 
· Its medial half is grooved upwards and is more horizontal. 
· It is convex downwards. 
· It is placed at the junction of the anterior abdominal wall with the front of the thigh. 
· Relations: The upper grooved surface of the medial half of the inguinal ligament forms the floor of the inguinal canal and lodges the spermatic cord or round ligament of the uterus.

Conjoint Tendon or Falx Inguinalis

· The conjoint tendon is formed by fusion of the lowest aponeurotic fibres of the internal oblique and of the transversus muscles, and is attached to the pubic crest and to the medial part of the pecten pubis. 
· Medially, it is continuous with the anterior wall of the rectus sheath. 
· Laterally, it is usually free. 
· Sometimes it may be continuous with an inconstant ligamentous band, named the interfoveolar ligament, which connects the lower border of the transversus abdominis to the superior ramus of the pubis. 
· The conjoint tendon strengthens the abdominal wall at the site where it is weakened by the superficial inguinal ring 
Inguinal canal

· Definition: This is an oblique passage in the lower part of the anterior abdominal wall, situated just above the medial half of the inguinal ligament.

· Length and direction: It is about 4 cm (1.5 inches) long, and is directed downwards, forwards and medially.

· The inguinal canal extends from the deep inguinal ring to the superficial inguinal ring. 

· The deep inguinal ring is an oval opening in the fascia transversalis, situated 1.2 cm above the midinguinal point, and immediately lateral to the stem of the inferior epigastric artery. 

· The superficial inguinal ring is a triangular gap in the external oblique aponeurosis. 

· It is shaped like an obtuse angled triangle. 

· The base of the triangle is formed by the pubic crest. 

· The two sides of the triangle form the lateral or lower and the medial or upper margins of the opening. It is 2.5 cm long and 1.2 cm broad at the base. 

· These margins are referred to as crura. 

· At and beyond the apex of the triangle, the two crura are united by intercrural fibres.

Boundaries

The anterior wall is formed by the following.

a) In its whole extent: 
1. Skin; 
2. Superficial fascia; and 
3. External oblique aponeurosis.

b) In its lateral one-third: The fleshy fibres of the internal oblique muscle 

The posterior wall is formed by the following.

a) In its whole extent: 
1. The fascia transversalis, 
2. The extraperitoneal tissue, 
3. The parietal peritoneum.

b) In its medial two-thirds: 
1. The conjoint tendon;

2. At its medial end by the reflected part of the inguinal ligament, 
3. Over its lateral one-third by the interfoveolar ligament.

Roof: It is formed by the arched fibres of the internal oblique and transversus abdominis muscles 

Floor: It is formed by the grooved upper surface or the inguinal ligament; and at the medial end by the lacunar ligament.

Sex Difference: The Inguinal canal is larger in males than in females.

Structures Passing through the Canal

a. The spermatic cord in males, or the round ligament of the uterus in females, enters the inguinal CanaI through the deep Inguinal ring and passes out through the superficial inguinal ring.

b. The ilioinguinal nerve enters the canal through the interval between the external and internal oblique muscles and passes out through the superficial inguinal ring 
Constituents of the Spermatic Cord

1.  Structures

1. The ductus deferens 
2. Remains of the processus vaginalis.
3. Cremaster musc1e

2.  Arteries

1. The testicular arteries
2. Cremasteric arteries  
3. The artery of the ductus deferens.

3.  Veins

1. The pampiniform plexus of veins

4.  Lymphatics 

1. Lymph vessels from the testis.

5.  Nerves

1. The genital branch of the genitofemoral nerve

2. The plexus of sympathetic nerves around the artery to the ductus deferens.

6. Coverings of Spermatic Cord

1. The internal spermatic fascia, derived from the fascia transversalis: it covers the cord in its whole extent.

2. The cremasteric fascia is made up of the muscle loops constituting the cremaster musc1e, and the intervening areolar tissue. It is derived from the internal oblique and transversus abdominis muscles, and therefore covers the cord below the level of these muscles.
3. The external spermatic fascia is derived from the external oblique aponeurosis. It covers the cord below the superficial inguinal ring.

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 by the following factors.

1. Obliquity of the inguinal canal: The two inguinal rings do not lie opposite each other. Therefore, when the intra-abdominal pressure rises the anterior and posterior walls of the canal are approximated, thus obliterating the passage. This is known as the flap valve mechanism.

2. The superficial inguinal ring is guarded from behind by the conjoint tendon and by the reflected part of the inguinal ligament.

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

4. Shutter mechanism of the 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. Contraction of the cremaster helps the spermatic cord to plug the superficial inguinal ring (ball valve mechanism).

6. Contraction of the external oblique results in approximation of the two crura of the superficial inguinal ring (slit valve mechanism). The integrity of the superficial inguinal ring is greatly increased by the intercrural fibres.

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.

Femoral canal
· The transversalis fascia and iliac fascia are extended with the vessels, forming a funnel-shaped fibrous investment, the femoral sheath. 

· The sheath is divided into 3 compartments: 
a) The lateral compartment, containing the femoral artery; 
b) The intermediate compartment, containing the femoral vein; and 
c) The medial compartment or canal, containing a lymph node (nodi lymphatici inguinales profundi [node of Rosenmuller or Cloquet]) and the lymphatic vessels that drain most of the leg, groin, and perineum. 
· The femoral canal also contains areolar tissue, which frequently condenses to form the "femoral septum." 
· The upper or abdominal opening of the femoral canal is known as the femoral ring and is covered by the parietal peritoneum-femoral triangle (Scarpa's triangle).
Definition 

· Hernia: A hernia is an abnormal protrusion from one anatomical space to another.
· Protrusion of a structure from its normal position to another through an opening that is either congenital or acquired

· Abnormal protrusion of intra-abdominal tissue (a viscus or part of a viscus) through a fascial defect (abnormal opening) in the abdominal wall. 

· Most often, a hernial mass consists of covering tissues (skin, subcutaneous tissues, etc.), a peritoneal sac, and any contained viscera. 
· External hernia: Protrudes to the outside

· Internal hernia: Protrudes within the body

· Incisional hernia: Protrudes through a previous incision

· Reducible hernia: It is one where the contents of the sac may spontaneously or with pressure return to the abdomen. 

· Irreducible (incarcerated) hernia: It is one whose contents cannot be returned to the abdomen. 

· A strangulated hernia: It is one where there is compromise to the blood supply of the contents of the sac leading to ischemia and gangrene.
· Hiatus hernia: Protrusion of the stomach above the diaphragm.
Epidemiology
· Abdominal wall hernias are among the most common of all surgical problems

· The external abdominal hernia is the commonest form, the most frequent varieties being the inguinal, femoral and umbilical, respectively, 75, 8.5 and 15 per cent. 

· The rarer forms comprise 1.5 per cent, excluding incisional hernias.

· Groin hernias (indirect inguinal, direct inguinal, femoral) are the most common (about 75% of cases), followed by incisional and ventral hernias (10%), umbilical (3%), and others (3%).

· As much as 10% of the population develops some type of hernia during life
· Fifty percent are for indirect inguinal hernias, with a male-to-female ratio of 7:1, while 25% are for direct inguinal hernias
· Fourteen percent are umbilical (female-to-male ratio, 1.7:1), 5% are femoral (female-to-male ratio, 1.8:1), and 10% are incisional (female-to-male ratio, 2:1). 
· The prevalence of all varieties of hernias increases with age
· Among inguinal hernias, a sliding component is found in 3%; they are overwhelmingly on the left side (left-to-right ratio, 4.5:1).
· Interparietal, supravesical, lumbar, sciatic, and perineal hernias are rare
· Interparietal hernias are on the right side in 70% of cases, and a similar percentage has testicular maldescent (Denis-Browne pouch).
· Primary perineal hernias occur most often in elderly multiparous women
· Obturator hernias occur most often in thin, elderly women and are more common on the right side
· Richter hernias present late in life, most often in women with femoral hernias
· Littre hernias have a much broader spectrum of hernia site and occur across all ages. 
· The clinical presentation is umbilical, 30%; femoral, 25%; and inguinal, 50%.
Etiology 

· Any condition which raises intra-abdominal pressure, such as a powerful muscular effort, may produce a hernia. 

· Whooping cough is a predisposing cause in childhood, whilst a chronic cough, straining on micturition or straining on defecation may precipitate a hernia in an adult. 
· Peritoneal dialysis, ascitis, VP shunt, cystic fibrosis, COPD, pregnancy
· Lack of developmental maturity of anatomic structures
· Family History

· Hernias are more common amongst smokers, which may be the result of an acquired collagen deficiency increasing an individual’s susceptibility to the development of hernias. 
· It should be remembered that the appearance of a hernia in an adult can be a sign of intra-abdominal malignancy. 
· Stretching of the abdominal musculature because of an increase in contents, as in obesity, can be another factor. 
· Fat acts to separate muscle bundles and layers, weakens aponeurosis and favours the appearance of paraumbilical, direct inguinal and hiatus hernias. 
· A femoral hernia is rare in nulliparous women and men, but more common in multiparous women owing to stretching of the pelvic ligaments. 
· An indirect hernia may occur in a congenital preformed sac — the remains of the processus vaginalis. 

· Peritoneal dialysis can cause the development of a hernia from a previously occult weakness or enlargement of a patent processus vaginalis. 
· Congenital defect causing indirect inguinal hernia, results from persistent process vaginalis

· Postoperative complication (incisional hernia). 
· The embryology of the groin and of testicular descent largely explains indirect inguinal hernias. 

· An indirect inguinal hernia is a congenital hernia regardless of the patient's age. 

· It occurs because of protrusion of an abdominal viscus into an open processus vaginalis. 

· Resultant breakdown of surgical fascial closure and herniation through surgical fascia
· Abnormal muscular structures around umbilical cord (umbilical hernia); common in newborns

· weakness in the fascial margin of the internal inguinal ring (indirect inguinal hernia)

· weakness in fascia floor of the inguinal canal (direct inguinal hernia)
Classification 

· Irrespective of site, a hernia can be classified into five types. 

· Classification of hernias 

1. Reducible 

2. Irreducible 

3. Obstructed 

4. Strangulated (complication of irreducible hernias) 

5. Inflamed 

Pathophysiology

Inguinal hernias
· The pinchcock action of the musculature of the internal ring during abdominal muscular straining prohibits protrusion of the intestine into a patent processus. 

· Paralysis or injury to the muscle can disable the shutter effect. 

· In addition, the transversus abdominis aponeurosis flattens during tensing, thus reinforcing the inguinal floor. 

· A congenitally high position of the aponeurotic arch might preclude the buttressing effect. 

· Neurapraxic or neurolytic sequelae of appendectomy or femoral vascular procedures may contribute to a greater incidence of hernia in these patients

· Repetitive stress as a factor in hernia development is suggested by clinical presentations. 

· Increased intra-abdominal pressure is seen in a variety of disease states and seems to contribute to hernia formation in these populations. 

· Elevated intra-abdominal pressure is associated with chronic cough, ascites, increased peritoneal fluid from biliary atresia, peritoneal dialysis or ventriculoperitoneal shunts, intraperitoneal masses or organomegaly, and obstipation. 

· Other conditions with increased incidence of inguinal hernias are extrophy of bladder, neonatal intraventricular hemorrhage, myelomeningocele, and undescended testes. 

· A high incidence (16-25%) of inguinal hernias occurs in premature infants; this incidence is inversely related to weight

· The rectus sheath adjacent to groin hernias is thinner than normal. 

· The rate of fibroblast proliferation is less than normal, while the rate of collagenolysis appears increased.

· Acquired elastase deficiency also can lead to increased hernia formation

Umbilical hernias

· Umbilical hernias in children are secondary to failure of closure of the umbilical ring, but only 1 in 10 adults with umbilical hernias reports a history of this defect as a child. 

· The adult umbilical hernia occurs through a canal bordered anteriorly by the linea alba, posteriorly by the umbilical fascia, and laterally by the rectus sheath.

· Multiparity, increased abdominal pressure, and a single midline decussation are associated with umbilical hernias
Femoral hernias 

· Protrudes below the inguinal ligament and the femoral vessels in the femoral canal

· They are four times more common in women than in men, though a lump in the groin of a woman is more likely to be an indirect inguinal hernia than a femoral hernia. 
· The clinical distinction between femoral and inguinal hernia is important because the rigid margins of the femoral ring result in a high incidence of strangulation
· Frequently incarcerate and strangulate

· The protrusions are through the femoral canal, appearing below and lateral to the inguinal ligament. 
· Although the fundus of the sac lies initially in the femoral canal, as it emerges it makes a path upwards and over the inguinal ligament where it can be difficult to distinguish from an indirect inguinal hernia. 
· The neck of a femoral hernia always lies below and laterals to the pubic tubercle, whereas the neck of an indirect inguinal hernia lies above and medial to this palpable bony landmark. 
· Femoral hernias are often irreducible because of the rigid margins of the femoral ring: reduction can sometimes be achieved, however, by applying pressure on the fundus, firstIy in a downwards direction and then backwards and upwards through the femoral canal
Other hernias

· Aberrant formation of the decussations of the linea alba, leading to a midline pattern of single anterior and posterior lines, predisposes to the formation of epigastric hernias (epiploceles). 

· Abnormal orientation of the semilunar and semicircular lines, in combination with obesity, increased intra-abdominal pressure, aging, and rapid weight loss, leads to the production of spigelian hernias

· Internal supravesical hernias probably arise from congenital deficiency in the fasciae. 
· The perihernial fasciae or musculature may be malformed in lumbar, femoral, and other abdominal hernias. Interparietal hernias are often a product of ectopic testicular descent. 
· Multiparity and age produce laxity of the pelvic floor to cause obturator hernias and perineal hernias

Clinical features

Inguinal hernia

· The diagnosis of hernia is usually made because a patient, parent, or provider sees a bulge in the inguinal region or scrotum. 

· This bulge may be intermittent as the herniating viscus may or may not enter the space depending on intra-abdominal pressure. 

· In infants, the only symptom of a hernia may be increased irritability, especially with a large hernia. 

· Hernias in older children and adults may be accompanied by a dull ache or burning pain, which often worsens with exercise or straining (e.g. coughing). 

· Neuralgia of the ilioinguinal nerve may present with a sudden stabbing pain in the distribution

· Examination of an adult is best performed from the seated position with the patient standing. 

· One visualizes the inguinal canal areas for the bulge. 

· Frequently, a provocative cough is necessary to expose the hernia. 

· The cough is repeated as the examiner invaginates the scrotum and feels for an impulse. 

· The diameter of the internal ring is assessed. 

· Palpation of the cord structures is performed with the finger gently rolling perpendicular to the long axis of the cord just medial to the internal ring and can detect thickening of the cord

· In a sliding inguinal hernia, a portion of viscus or its mesentery constitutes part of the hernia sac. 

· The bladder can be seen medially in the hernia sac, while portions of the colon (cecum on the right side, sigmoid on the left side) may be part of any hernia sac. 

· In females, the ovary or fallopian tubes may become part of the wall of the hernia sac and must be carefully preserved during repair.

· If the visceral contents of a hernial sac do not easily reduce into the peritoneal cavity, the hernia is incarcerated. 

· If the contents cannot be reduced at all, the hernia is irreducible. 

· In chronic hernias, adhesions may impair reduction. Up to 15% of children, especially young infants, present with incarceration.

· A solid, almondlike feeling mass within the labia majora of a girl is usually an ovary, which is the most frequently incarcerated intra-abdominal organ in female infants
· Direct: Protrudes through the floor of Hasselbach’s triangle

· Results from relaxation/weakening of the abdominal musculature

· Increased frequency with age

· Rarely incarcerates

· Indirect: Protrudes through the internal inguinal ring lateral to the inferior epigastric vessels

· Congenital defect (incomplete closure of the processus vaginalis)

· Most common hernia in males and females

· Most common in younger patients

· Bimodal distribution, in 1st year of life and over 40

· Frequently incarcerate, especially in infancy

Other hernias

· Hernias are the leading cause of intestinal obstruction in the world. 
· Hidden hernias, such as obturator, femoral, or lumbar hernias, should be considered as causes of bowel obstruction. 
· Intense pain is suggestive of strangulation with ischemic bowel. 
· Torsion of the bowel on entry into the sac may lead to precipitous symptoms, while a more gradual onset of pain arises from progressive lymphatic, venous, and then finally arterial compromise secondary to occlusion at the neck of the sac.

· External femoral hernias pass beneath the inguinal ligament to lie lateral to the femoral vessels and deep to the iliopubic tract

· Obturator hernias have intermittent, acute, and severe hyperesthesia or pain in the medial thigh or in the region of the greater trochanter. 

· The symptoms are usually relieved by flexion of the thigh and are worsened by medial rotation, adduction, or extension at the hip.

· An umbilical hernia presents as a central, midabdominal bulge. 
· Altered sensorium and obesity enhance the danger of incarceration. 
· Hypertrophic, hyperpigmented, papyraceous skin is testimony to high pressure on the skin
Inguinal hernias

· In general, the presence of an inguinal hernia in the absence of mitigating factors dictates repair to prevent the complications of prolonged exposure, such as incarceration, obstruction, and strangulation
Umbilical hernia

· Umbilical hernia repair in the adult is indicated for incarceration, a small neck in relation to the size of the hernia, ascites, chromatic skin change, or rupture.
· Most umbilical hernias close spontaneously in children during the preschool-aged period. 

· Therefore, repair of an umbilical hernia is not indicated in children younger than 5 years unless the child has a large proboscoid hernia with thin, hyperpigmented skin or is undergoing an operation for other reasons or if the hernia causes familial or social problems.

· The size of the fascial defect rather than the size of the external protrusion predicts potential for spontaneous closure

· Walker demonstrated that fascial rings measuring less than 1 cm in diameter usually close, while rings larger than 2 cm seldom close spontaneously. 
· Therefore, many pediatric surgeons will repair umbilical hernias with large fascial defects (>2.5 cm) earlier than the smaller counterparts
Composition of a hernia 

· As a rule, a hernia consists of three parts — the sac, the coverings of the sac and the contents of the sac. 
1. 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 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 neces​sarily 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. 
2. The covering 
· 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. 

3. Contents 

· Omentum = omentocele (syn. epiplocele); 

· Intestine = enterocele. More commonly small bowel, but may be large intestine or appendix; 

· a portion of the circumference of the 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 the corresponding fallopian tube; 

· a Meckel’s diverticulum = a Littre's hernia; 

· Fluid — as part of ascites or as a residuum thereof. 

Types of Inguinal Hernia

1) Indirect inguinal hernia
· When the contents of the hernia enter the inguinal canal by passing through the deep inguinal ring (lying lateral to the inferior epigastric artery) the hernia is said to be indirect. 
· Indirect inguinal hernia represents a persistent processus vaginalis, which becomes patent during childhood or adult life and forms the sac of a hernia. 
· It is caused by a weakening of the transversalis fascia as a result of degeneration at the neck of the sac, or because of increased abdominal pressure. 
· The sac of an indirect hernia follows the path of the inguinal canal from the deep ring, and may descend beyond the superficial ring into the scrotum or the labia majus. 
· It is then described as an inguinoscrotal or inguinolabial hernia. 
· Because the deep ring has relatively fixed margins, an indirect hernia is more likely to strangulate than a direct hernia. 
· Indirect inguinal hernias may be congenital, or may occur in the young through areas of congenital weakness produced by descent of the testis.
· During the descent of the testis, a pouch of peritoneum descends through the inguinal canal into the scrotum: this is the processus vaginalis. 
· Subsequently the proximal part of the processus becomes obliterated, while the part around the testis becomes the tunica vaginalis.
· Abnormal persistence of the processus is an important causative factor in the production of inguinal hernias.
Types of Indirect Inguinal Hernias
1. Congenital vaginal hernia: The entire processus vaginalis remains patent and the contents of the hernia pass through it into the scrotum. Such a hernia is also called a complete hernia.

2. Congenital funicular hernia: A patent processus vaginalis is present in relation to the spermatic cord, but does not communicate with the tunica vaginalis. Hernial contents lie above the level of testis.

3. Bubonocele: The hernia is confined to the inguinal canal and does not protrude through the superficial inguinal ring.
2) Direct inguinal hernia 
· When the contents of the hernia enter the inguinal canal, not through the deep ring, but through the posterior wall (lying medial to the Inferior epigastric artery), the hernia is said to be direct. 
· Direct inguinal hernia: the protrusion occurs directly through the posterior wall of the inguinal canal, lateral to the inferior epigastric vessels and behind the spermatic cord. 
· The whole of the transversalis fascia may be defective, resulting in a diffuse bulge. 
· The hernia seldom passes through the superficial ring into the scrotum. 
· Because of the low risk of strangulation and the fact that some of these hernias are relatively asymptomatic in elderly men, surgery is not mandatory if quality of life is not seriousIy impaired. 

· A direct hernia passes through Hesselbach’s triangle which is bounded medially by the lateral border of the rectus abdominis, laterally by the inferior epigatric artery, and below by the inguinal ligament. 
· The triangle is divided into medial and lateral parts by the obliterated umbilical artery. 
· Direct hernias through the medial and lateral parts of the triangle are referred to as direct medial or lateral hernias respectively.

· Direct inguinal hernia occurs in old age after 75 year, when the abdominal muscles become weak.

· It is frequently bilateral and incomplete. 
Coverings of Inguinal Hernia

a) From what has been said above it will be clear that every hernia has some contents, e.g. Intestines, which lie in a sac formed by peritoneum. 
b) The structures separating the peritoneal sac from the surface of the body are the coverings of the hernia. 
c) These are as follows, from outside in.

In an Indirect inguinal hernia:

a) Skin.
b) External spermatic fascia
c) Cremastenc fascia.

d) Internal spermatic tissue.

e) Extraperitoneal tissue.

In a lateral direct hernia:

Same as for indirect hernia except that instead of the internal spermatic fascia there is the fascia transversalis (of the posterior wall of the inguinal canal).
a) Skin.
b) External spermatic fascia
c) Cremastenc fascia.

d) Fascia transversalis 
e) Extraperitoneal tissue.

In a medial direct hernia:
a) Skin.
b) External spermatic fascia
c) Conjoint tendon.

d) Fascia transversalis 
e) Extraperitoneal tissue.

Morphologically

· The inguinal hernia peculiarly occurs only in man and not in any other mammal. 
· This predisposition of man to hernia is due to the evolutionary changes that have taken place in the inguinal region as a result of his upright posture. 
· He has to pay a heavy price for being upright. 
· The important changes are as follows.

a) The iliac crest has grown forwards into the lower digitations of the external oblique muscle, so that the inguinal ligament can no more be operated by the fleshy fibres of the muscle which now helps in balancing the body. In all other mammals, the external oblique has no attachment to the iliac crest.

b) The internal oblique and transversus initially originated from the anterior border of ilium and the sheath olliopsoas, and acted as a powerful sphincter of the inguinal canal. The shift of their origin to the inguinal ligament and iliac crest has minimised their role.

c) Due to peculiar growth of hip bones and pelvis, the crural passage (between hip bone and inguinal ligament) in man has become much wider than any other mammal. This predisposes to femoral hernia.

Epidemiology and aetiology 

Inguinal hernia: 
· In adults, the peak age of incidence for inguinal hernia is 55–85 years. 
· The condition is a degenerative phenomenon of the connective tissue in the groin, particularly the transversalis fascia. 
· This weakness is compounded by the passage of the spermatic cord in men and results in a frequency of occurrence that is tenfold that in women. 
· About 55 % of adult inguinal hernias are indirect and 45% are direct; a small number are a combination. 
· Indirect hernias result from the opening up of the processus vaginalis, which lies dormant until a weakening of the surrounding transversalis fascia causes a dilatation of the neck of the patent processus, formation of the sac and a clinical hernia. 
· The frequency of indirect hernias decreases with age. 
· Direct hernias are common in elderly men, but extremely uncommon in women. 
· Direct inguinal hernias lie medial to the inferior epigastrics in Hesselbach's triangle; indirect hernias appear lateral to the vessels and protrude through the internal inguinal ring
Clinical features 

Presentation: 
· Most groin hernias are relatively asymptomatic at presentation. 
· However, about 25% originate with sharp discomfort ill the groin following increased physical activity such as lifting or stretching. 
· Presumably a final rent in the transversalis fascia has resulted in intra-abdominal contents protruding acutely into the neck. 
· At this early stage, when the neck of the sac is relatively narrow, more discomfort is felt by the patient than when the hernia sac is established and has a wider neck. 
· Severe pain is not a feature unless the hernia is irreducible or becomes strangulated. 
· Any episodes of irreducibility should raise concern that strangulation is a definite risk. 
· Most inguinal hernias disappear when the patient lies down – the lump may disappear completely in the morning, before the patient arises from bed. 
· During the course of the day the hernia may become more obvious and a dragging sensation may become apparent, particularly after straining or physical exercise.
Examination: 
· Initially, the patient should be examined in the recumbent position. 
· The anatomical landmarks, including the anterior superior iliac spine and pubic tubercle, should be delineated and the relationship of these to the neck and the fundus of the sac when the patient coughs or strains should be verified to differentiate between inguinal and femoral hernia. 
· If the hernia is not obvious, the patient should be asked to stand and instructed to cough while careful palpation of each hernial orifice is carried out. 
· At the same time, in men, the entire contents of the scrotum should be inspected and palpated, and the contralateral side examined carefully to exclude an asymptomatic hernia. 
· Meticulous examination is necessary in sportsmen presenting with pain in the groin, because only a few have a hernia; the rest have conditions such as adductor tendonitis and enthesopathies (inflammation of the insertion – enthesis – of a ligament or tendon). 
· In infants, clinical signs are often absent and a history of a reducible swelling in the groin given by the mother suffices to make the diagnosis
Treatment:

1. Herniorrhaphy (Surgical repair of a hernia); Bassini herniorrhaphy  an operation for an indirect inguinal hernia repair; after reduction of the hernia, the sac is twisted, ligated, and cut off, then a new inguinal floor is made by uniting the edge of the internal oblique muscle to the inguinal ligament, placing on this the cord, and covering the latter by the external oblique muscle
2. Bowel resection (strangulated or necrotic hernia); 

3. Elastic corset.

Treatment of indirect inguinal hernia

· Operation is the treatment of choice
· Inguinal herniotomy: This is the basic operation which entails dissecting out and opening the hernial sac, reducing any contents, and then transfixing the neck of the sac and removing the remainder. 
· It is employed either by itself or as the first step in a repair procedure (herniorrhaphy). 
· By itself it is sufficient for the treatment of hernia in infants, adoles​cents and young adults. 
· Any attempts at repair in such cases may, in fact, do more harm than good. 
· Herniotomy and repair (herniorrhaphy): This operation consists of: (1) excision of the hernial sac; plus (2) repair of the stretched internal inguinal ring and the transversalis fascia; and (3) further reinforcement of the posterior wall of the inguinal canal and (3) must be achieved without tension resulting in the wound and various techniques exist to achieve this, e.g. Shouldice operation, fascial flaps or polypropylene mesh implants.

EPIGASTRIC HERNIA (SYN. FATTY HERNIA OF THE LINEA ALBA) 
Definition 

· An epigastric hernia occurs through the linea alba anywhere between the xiphoid process and the umbilicus, usually midway between these structures. 
· Such a hernia commences as a protrusion of extraperitoneal fat through the linea alba, and it was hypothesised that this protrusion occurs at the site where small blood vessels pierced the linea alba. 
· However, only a minority of epigastric hernias is accompanied by blood vessels, and it is more likely that the defect occurs as a result of a weakened linea alba due to abnormal decussation of the fibres of the aponeurosis. 
· More than one hernia may be present and the commonest cause of ‘recurrence’ is failure to identify a second defect at the time of original repair. 
· A swelling the size of a pea consists of a protrusion of extraperitoneal fat only (fatty hernia of the linea alba). 
· If the protrusion enlarges, it drags a pouch of peritoneum after it and so becomes a true epigastric hernia. 
· The mouth of the hernia is rarely large enough to permit a portion of hollow viscus to enter it; consequently, either the sac is empty or it contains a small portion of greater omentum. 

· It is probable that an epigastric hernia is the direct result of a sudden strain tearing the interlacing fibres of the linea alba. 

· The patients are often manual workers between 30 and 45 years of age. 

Clinical features 

· Symptomless — a small fatty hernia of the linea alba can be felt better than it can be seen and may be symptomless, being discovered only in the course of routine abdominal palpation. 

· Painful — sometimes such a hernia gives rise to attacks of local pain, worse on physical exertion, and tenderness to touch and light clothing. 
· This may be because the fatty contents become nipped sufficiently to produce partial strangulation. 

· Referred pain — it is not uncommon to find that the patient, who may not have noticed the hernia, complains of pain suggestive of a peptic ulcer. 
· However, as the majority of these hernias are asymptomatic, symptoms should not be ascribed to the hernia until any gastrointestinal pathology has been excluded.

Treatment 

· If the hernia is giving rise to symptoms, operation should be undertaken. 
· Operation. An adequate vertical or transverse incision us made over the swelling, exposing the linea alba. 
· The protruding extraperitoneal fat is cleared from the hernial orifice by gauze dissection. 
· If the pedicle passing through the linea alba is slender, it is separated on all sides of the opening by blunt dissection. 
· After ligating the pedicle, the small opening in the linea alba is closed by nonabsorbable sutures in adults and with absorbable sutures in children. 
· When a hernial sac is present, it is opened and any contents are reduced, after which the sac neck is transfixed and the sac excised before repairing the linea alba. 
· If smaller protrusions of fat are found above or below the hernia, these should also be dealt with. If the hernia is large (defect greater than 4 cm in diameter), the repair should be reinforced with polypropylene mesh positioned in the retromuscular plane. 

INTERNAL HERNIA 

· Definition: Internal herniation occurs where a portion of the small intestine becomes entrapped in one of the retroperitoneal fossae or into a congenital mesenteric defect. 

· The following are potential sites of internal herniation: 

1. the foramen of Winslow; 

2. a hole in the mesentery; 

3. a hole in the transverse mesocolon; 

4. defects in the broad ligament; 

5. congenital or acquired diaphragmatic hernia; 

6. duodenal retroperitoneal fossae — left paraduodenal and right duodenojejunal; 

7. caecal/appendiceal retroperitoneal fossae — superior,   inferior and retrocaecal; 

8. Intersigmoid fossa. 

· Internal herniation in the absence of adhesions is uncommon and a preoperative diagnosis is unusual. 
· The standard treatment for a hernia is to release the constricting agent by division. 
· This should not be undertaken in cases of herniation involving the foramen of Winslow, mesenteric defects and the paraduodenal/duodenojejunal fossae as major blood vessels run in the edge of the constriction ring. 
· The distended loop in such circumstances must first be decompressed with minimal contamination and then reduced. 

