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INTRODUCTION
Hernia is defined as an abnormal protrusion of viscus through
normal openings in the body. Hernia is a quite common problem of
today’s civilization. It was very commonly known condition in ancient
times too as First record of hernia condition was reported in 1500 BC By
Greeks.
Hippocrates used the Greek hernios for bud or bulge to describe
abdominal hernias. Statues of the era portray this condition. The Ebers
papyrus, from approximately 1550 BCE, detailed the use of a truss.
Celsius used transillumination to differentiate a hernia from a hydrocele
and advocated gradual pressure (taxis) in the management of incarcerated
hernia. The earliest recorded surgical efforts were to reduce the hernia
through a scrotal incision, to remove the sac and the testis, and to close
the area with sutures that spontaneously extruded.
Success of hernia repair is measured primarily by the permanence
of the operation, fewest complications, minimal costs, and earliest return
to normal activities. This success depends largely on the surgeon’s
understanding of the anatomy and physiology of the surgical area as well
as a knowledge of how to use most effectively the currently available
techniques and materials.
2

One common feature in all types of hernias is a zone of weakness
through which herniation occurs. All the inguinal hernias begin within a
single weak area called myopectoneal orifice. As the mankind evolved
from Neanderthal man to homoerectus/homosapiens (upright man) there
is thought to be apparent lack of the evolutionary development of a strong
posterior rectus sheath and transversalis fascia in lower abdomen which is
thought to represent a significant specific anatomic defect.
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AIMS AND OBJECTIVES
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AIMS AND OBJECTIVES

An observational case control study
• To find out the prevalence of inguinal hernia in low lying pubic
tubercle at our tertiary hospital setup.
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PRINCIPLE OF STUDY
• The lowness of pubic tubercle is associated with narrow origin of
internal oblique muscle from lateral inguinal ligament.
• The narrow origin of internal oblique muscle fails to protect the
deep inguinal ring and consequently inguinal herniation occurs.
• In case of low lying pubic tubercle, the structural anatomy is
altered i.e the obliquity of the inguinal canal gets decreased,
arching of conjoint tendon gets narrowed, and the shutter
mechanism of internal obliquus gets diminished leading on to the
ineffective defence mechanism ending up in the development of
inguinal hernia.
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REVIEW OF LITERATURE
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REVIEW OF LITERATURE
OVERVIEW OF SURGICAL ANATOMY
Incidence, Prevalence of Hernias (Abdominal)
The true incidence of hernia is not known, but near accurate
predictions are available. These are based on various surveys. Inguinal
hernias are more common in males than females.
Ratio: There is always considerable under reporting of incidence of
hernia.
In another survey this incidence comes out as Male: Female ratio
Inguinal hernias in males around age of 75 years
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Fig1 Ratio of inguinal hernia

Fig 2 Inguinal hernia ratio in another survey
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Fig 3.Inguinal hernia in males around age of 75 years
Epidemiology
Approximately 96% of groin hernias are inguinal and 4% are
femoral. Inguinal hernias are more common in males (ratio 9 to 1), while
femoral hernias are more common in females (ratio 4 to 1), particularly
elderly females. The lifetime risk of developing a groin hernia is around
25% in males and less than 5 percent in females.
Epidemiology of Inguinal Hernia Survey Results
Inguinal hernia is one of the most common surgical pathologies
requiring operation. A prevalence rate of 4.7% of inguinal hernia was
found in males aged 25 years and older. Prevalence of inguinal hernia
10

increased markedly with age. The lifetime prevalence rate reached 40 per
100 males between the ages of 65 to 74 years. The annual incidence of
inguinal hernia was 13 per 10,000 population. The estimated lifetime risk
of inguinal hernia repair was 27% for males. Optimal management of
inguinal hernia, the most frequent abdominal wall hernia, therefore
carries significant socioeconomic impact on society. The incidence of
strangulation of groin hernias was reported in the literature to range from
1.3 to 5%. Mortality rate of strangulated inguinal hernia varied from 5 to
14%. Reported risk factors for strangulation of hernia included older age
group, short duration of presentation, recurrent inguinal hernia,
irreducibility of inguinal hernia and co-existing medical illness. As 40%
of patients did not seek medical treatment before strangulation of their
hernias and 10% of strangulation occurred in patients with no prior
history of hernia, increased public awareness of this condition is,
therefore, required to ensure that patients seek and receive prompt
surgical treatment.
Theories for Hernia Formation
1. Russell’s theory - preformed sac.
2. Reid’s metastatic emphysema theory - do not smoke.
3. Cloquet’s lipoma theory—pile driver action of fat.
11

4. Fruchaud’s theory—big opening in the lower abdomen-between
the pubic bone and conjoint tendon. Divided into two by inguinal
ligament. Through the upper part passes the inguinal hernia, while
through the lower part passes the femoral hernia.
5. Denervation

theory—ilioinguinal

nerve

especially

after

appendectomy.
6. Oblique pelvis—high arch of the internal oblique inefficient shutter
mechanism–prone to inguinal hernia.
7. Wide female pelvis—lower arch of internal oblique more efficient
shutter mechanism-indirect inguinalhernias are uncommon in
females. Results in wider femoral ring–femoral hernias most
common in females.
8. Uglavasky theory—chronic increased IAP.
9. Peacock’s theory—defective collagen synthesis.
10.Walk’s

theory—weakness of abdominal wall

at exit of

neurovascular bundle.
11.Keith’s theory—stress related degeneration of connective tissue,
especially in the fascia transversalis.
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12.Deficient insertion of the conjoint tendon seen in males–especially
white males—predisposes to direct inguinal hernia–less support to
posterior inguinal canal wall. Attachment quite wide in females–
direct hernia almost never occurs in females.
13. Dr Desarda’s theory adynamic and weak posterior wall due to
absent or deficient aponeurotic extensions is the main cause of
hernia formation. Loss of shielding action of the muscles and
binding action of the interparietal connective tissueFig 4: Male
Pelvis
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Pathophysiology of 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. Neuropraxic
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 intraabdominal 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
14

proliferation is less than normal, while the rate of collagenolysis appears
increased. Sailors who developed scurvy had an increased incidence of
hernia. Aberrant collagen states, such as Ehlers-Danlos syndrome, fetal
hydantoin

syndrome,

Freeman-Sheldon

syndrome,

Hunter-Hurler

syndrome, Kniest syndrome, Marfan syndrome, and Morquio syndrome,
have increased rates of hernia formation, as do osteogenesis imperfecta,
pseudo-Hurler polydystrophy, and Scheie syndrome. Acquired elastase
deficiency also can lead to increased hernia formation.
In 1981, Cannon and Read found that increased serum elastase and
decreased a1-antitrypsin levels in people who smoke contribute to an
increase in the rate of hernia in those who smoke heavily. The
contribution of biochemical or metabolic factors in the creation of
inguinal hernia remains speculative.
PARTS OF HERNIA
Hernia comprises of:
Covering.
Sac.
Content

15

Sac is a outpouching of peritoneum with neck, body and fundus.
Neck is narrow in indirect sac but wide in direct sac. Body of the sac is
thin in infants, children and in indirect sac but is thick in direct and longstanding hernia.
Hernia without neck: Those hernias with larger mouth lack neck,
e.g. direct hernia, incisional hernia.
Hernia without sac: Epigastric hernia—it is protrusion of
extraperitoneal pad of fat.
Coverings of the sac are the layers of the abdominal wall vis which
sac passes.
Content of Sac
Omentum : Omentocele (Epiplocele). Difficult to reduce the sac
later, initially it can be reduced easily.
Intestine : Enterocele commonly small bowel, but sometimes even
large bowel.
Diffi cult to reduce the sac initially.
Richter’s hernia is when a portion of circumference of bowel is the
content.
16

Urinary bladder may be the content - cystocele.
Ovary, often with fallopian tube.
Littre’s hernia - Meckel’s diverticulum as content
SURGICAL ANATOMY OF INGUINAL CANAL
Superficial inguinal ring is a tri angular opening in the external
oblique aponeurosis and is 1.25 cm above the pubic tubercle. The ring is
bounded by a superomedial and inferolateral crus. Usually the ring does
not admit the tip of little finger.
Deep inguinal ring is a U shaped condensation of the transversalis
fascia, situated 1.25 cm above the inguinal ligament
Inguinal (Poupart’s) ligament: It is formed by the external
oblique aponeurosis which is thickened and folded backwards on itself,
extending from anterosuperior iliac spine to pubic tubercle.
Inguinal canal : An oblique passage in lower part of abdominal
wall, 4 cm long, situated above the medial ½ of inguinal ligament,
extending from deep inguinal ring to superficial inguinal ring. In infants
both superfi cial and deep ring are super imposed with out any obliquity
of the ing uinal canal. Inguinal canal in female is called as ‘canal of
Nuck.’
17

Boundaries
Anteriorly by aponeurosis of External oblique and conjoined
muscle laterally.
Posteriorly : Inferior epi gastric artery, fascia transversalis and
conjoined tendon medially.
Above: Conjoined muscle (Arched fibres of internal oblique).
Below: Inguinal ligament.

Fig 5: Surgical anatomy of inguinal canal
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Fig 6: Lateral abdominal wall muscles

Fig. 7: Internal oblique muscles
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Fig. 8: Transversus abdominis

Fig. 9 (A) Cadaveric dissection view of external oblique muscle; (B) Cadaveric
dissection view of internal oblique muscle; (C) Cadaveric dissection view of
transversus abdominis muscle
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DEFENCE MECHANISM OF INGUINAL CANAL
The following protective mechanisms are the proposed defence
mechanism in preventing the development of inguinal hernia.
Obliquity of inguinal canal
Arching of conjoint tendon
‘Shutter-mechanism’ of internal oblique
‘Ball-valve mechanism’ due to contraction of cremaster muscle
which plugs to superficial ring
When external oblique muscle contracts, intercrural fibres of
superficial ring appose causing ‘slit valve mechanism’
Hormones
NOTE: The principle of this study is based on the first three of the
above said defence mechanism. In case of low lying pubic tubercle,
the structural anatomy is altered i.e the obliquity of the inguinal
canal gets decreased, arching of conjoint tendon gets narrowed, and
the shutter mechanism of internal obliquus gets diminished leading
on to the ineffective defence mechanism ending up in the
development of inguinal hernia.
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Fig 10: Fruchaud’s myopectineal orifice is bound—by lateral border
of rectus, iliopsoas, conjoint tendon, pectin pubis.
Fruchaud’s Myopectineal Orifice
It is an osseomyoaponeurotic tunnel. It is through this tunnel all
groin hernias occur.
It is bounded:
• Medially: by lateral border of rectus sheath.
• Above: by arched fibres of I.O muscle and T.A muscle.
• Laterally: by the iliop soas muscle.
• Below: by the pectin-pubis and fascia covering it.
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Classification
Anatomical Classification (in Inguinal Hernia)
Indirect-hernia
It herniates through internal ring along with the cord. It is lateral to
the inferior epigastric artery.
Direct hernia
It occurs through the posterior wall of the inguinal canal through
‘Hesselbach’s triangle’ (bounded medially by lateral border of rectus
muscle, laterally by inferior epigastric artery, below by inguinalligament). Sac is medial to the inferior epigastric artery.

Fig 11. Location of direct and indirect inguinal hernia and
femoral hernia.
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Classification
According to Extent
Incomplete:
1. Bubonocele: Here sac is confi ned to the inguinal canal.
2. Funicular: Here sac crosses the superfi cial inguinal ring, but
doesnot reach the bottom of scrotum.
‘Complete’: Here sac descend to the bot tom of the scrotum. Sad
dle-bag or pantaloon hernial sac has got both medial and lateral
component.
INDIRECT (OBLIQUE) INGUINAL HERNIA
• This is the commonest type of hernia (65%).
• It is more common in younger age group as compared to direct
inguinal hernia which is more common in elderly.
• It is more common on right side in 1st decade but in 2nd decade the
incidence is equal on both sides.
• Hernia is bilateral in 30% of cases.
• Sac is thin in indirect type. Neck is narrow and lies lateral to
inferior epigastric vessels.
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AETIOLOGY
• Straining.
• Lifting of heavy weight.
• Chronic cough (tuberculosis, chronic bronchitis, bronchial asthma,
emphysema).
• Chronic constipation (habitual, rectal stricture).
• Urinary causes
• Old age—BPH, carcinoma prostate.
• Young age—stricture urethra.
• Very young age—phimosis, meatal stenosis.
• Obesity.
• Pregnancy and pelvic anatomy (especially in femoral hernia in
females).
• Smoking.
• Ascites.
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• Appendicectomy through McBurney’s incision may injure the
ilioinguinal nerve causing right sided direct inguinal hernia.
Inguinal Hernia—Risk Factors Prematurity
• Urologic conditions: Cryptorchidism, hypospadia, epispadia,
bladder exstrophy
• Abdominal wall defects: Gastroschisis, omphalocele
• Conditions that increase intra-abdominal pressure:
Ascites, peritoneal dialysis, ventriculoperitoneal shunt
• Meconium peritonitis
• Cystic fibrosis
• Congenital dislocation of the hip
• Connective tissue disease: Marfan syndrome, Ehlers- Danlos
syndrome, Mucopolysaccharidoses
• Family history
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Presentation of Hernia
History and physical examination remain the best means of
diagnosing hernias.
Examination of an Adult
• Surgeon in seated position with the patient standing
• Surgeon visualizes the inguinal canal areas for the bulge
• A provocative cough is necessary to expose the hernia.
Do the following :
1. Ask patient to repeat cough.
2. Invaginate scrotum.
3. Try to feel impulse in inguinal region.
4. Assess the diameter of internal ring.
5. Palpate the cord structure by finger rolling perpendicular to long
axis of cord just medial to internal ring (Look for the thickening
of cord structures).
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6. Put your index finger on internal ring, middle finger on external
ring and ring finger on the femoral ring. Ask the patient to
cough. Read the impression of the test. If you feel impulse at
index finger then this is indirect inguinal hernia; impulse at
middle finger suggests direct inguinal hernia; while obvious
impulse at ring finger denotes femoral hernia. When attempting
to identify a hernia, look for a swelling or mass in the area of
the fascial defect.
7. Place a fingertip into the scrotal sac and advance up into the
inguinal canal. If the hernia is elsewhere on the abdomen,
attempt to define the borders of the fascial defect.
8. If the hernia comes from superolateral to inferomedial and
strikes the distal tip of the finger, it most likely is an indirect
hernia.
9. If the hernia strikes the pad of the finger from deep to
superficial, it is more consistent with a direct hernia.
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Investigations
Diagnosis
The diagnosis is largely a clinical one, generally done by physical
examination of the groin. However, in obese patients, imaging in the form
of ultrasonography, CT or MRI may aid in the diagnosis. An abdominal
X-ray showing small bowel obstruction in a female patient with a painful
groin lump needs no further investigation. Several other conditions have a
similar presentation and must be considered when forming the diagnosis:
inguinal hernia, an enlarged inguinal lymph node, aneurysm of the
femoral artery, saphena varix, and an abcess of the psoas. Prevascular
femoral hernia is rare and manifests as a bulge. It may be mistaken for a
femoral aneurysm. External femoral hernias pass beneath the inguinal
ligament to lie lateral to the femoral vessels and deep to the iliopubic
tract. The hernia of Laugier traverses a defect in the lacunar ligament. A
hernia of Cloquet results from an abnormal insertion of the pectineus
muscle, which allows perforation of the aponeurosis as the hernia sac
courses over the femoral canal. The retrovascular hernia sac descends in
the posterior sheath of the femoral vein.

29

Treatment:
In infants:
Whether it is hernia or hydrocele, only hernio-tomy is done through
inguinal approach (Michaelis plank operation).
In adults:
It includes herniotomy, i.e. excision of hernial sac and
herniorrhaphy or hernioplasty (ideal) (strengthening of the posterior
wall of inguinal canal either by repair or mesh).
Pre cipitating causes should be treated first, like TURP for BPH,
dilatation of stricture urethra, treatment of chronic bronchitis. Patient is
advised to avoid smoking. Hernioplasty is the present choice (ideal) for
all inguinal and groin hernias. Mesh is placed either onlay/underlay (over
conjoint tendon to inguinal ligament) or inlay (in preperitoneal space).
Polypropylene mesh is used. Herniotomy is done prior to mesh
placement. TEP (Totally extraperitoneal laparoscopic preperitoneal mesh
repair) is preferred method.
Dissection is usually started from the fundus and extended towards
the neck which is identifi ed by extraperitoneal fat. The neck is narrow
and is lateral to inferior epigastric artery. Sac is opened at the fundus.
30

Finger is passed to release any adhe sions. Sac is twisted so as to prevent
the content from coming back. It is transfi xed using absorbable suture
material (chromic catgut 2-0 or vicryl) and is excised distally.

Fig.12: Incision for inguinal hernia

Fig.13: Opened sac in indirect inguinal hernia
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Modified Bassini’s Herniorrhaphy
• Conjoint tendon and inguinal ligament are appro ximated using
interrupted nonabsorbable monofilament sutures

Medial most

stitch is taken from the periosteum of pubic tubercle (called as key
or Bassini’s stitch). External oblique is closed and other layers are
also closed.
• It is strengthening of the posterior wall of the inguinal canal by
approximation of the conjoint tendon to inguinal ligament using
monofi lament nonabsorbable suture material.
Lytle’s Repair
Narrowing of the internal ring by approximating the fascia
transversalis on the medial side of the ring.

Fig 14. Lytle’s repair
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Shouldice Repair
Posterior wall strengthening done by double breasting the layer of
the fascia transversalis using interrupted sutures.
The original Shouldice repair is 6 layered procedure. First two
layers of trans versalis fascia, next two layers of conjoint tendon and last
two layers of external oblique apo neurosis are closed. Suture material
used here is fi ne steel wire of 34 gauge (in original Shouldice repair) or
polypropylene or polyethylene. Recurrence rate is 1%.
Berliner modified Shouldice repair—It involves double breasting
of the trans versalis fascia like in Shoul dice repair and single layer
closure of the external oblique apo neurosis without any additional twolayered repair of conjoint tendon to inguinal ligament.
Tanner Slide Operation
Tension reduced by making liberal lateral incision over the rectus
sheath and pulling it downwards.
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Koontz Operation (New York, 1963)
In old people after taking consent, orchidectomy is done along with
removal of entire cord, testis and total closure of posterior inguinal wall
by repair so as to reduce the recurrence.
Hamilton-Bailey modified the Koontz procedure by retaining the
testes for psychological reasons.
Andrew’s Operation
It involves overlapping of the external oblique apo-neurosis in two
layers.
McVay Operation—1940 (Cooper’s LigamentRepair)
It is repair by placing interrupted sutures between trans versalis
fascia to Cooper’s ligament (superior pubic ligament) starting from pubic
tubercle medially towards femoral sheath and later continued as suture
repair between trans versalis fascia and ilio-pubic tract laterally up to the
entrance of cord is reached. It is a pure tissue repair. It requires relaxing
vertical incision at the lateral border of the anterior rectus sheath, from
pubic tubercle point extending superiorly for 4 cm. It covers all three
groin defects—indirect, direct and femoral.
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Nyhus (Original) Iliopubic Repair
Here with a transverse incision and suprainguinal approach, lateral
part of lower end of the rectus is retracted medially after opening anterior
rectus sheath. Posterior rectus sheath is opened. Sac is dissected
proximally and often ligated. Transaponeurotic arch (transverse
abdominis muscle and transversalis fascia) is sutured below to Copper’s
ligament and iliopubic tract.
Wilkinson Method
Transversus abdominis and internal oblique are sutured to inguinal
ligament with continuous monofi lament sutures— 1st layer; lower free
edge of the external oblique is passed above, behind the cord and is
sutured to internal oblique surface—2nd layer; upper free edge of the
external oblique is brought down in front of the cord and is sutured to
lower visible surface of the external oblique—3rd layer. It has less
recurrence rate.
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Fig.17 Mesh placement in inguinal hernioplasty
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Hernioplasty
Prosthetic mesh repair is used to strengthen the posterior wall of
the inguinal canal.
Onlay like Lichtenstein repair, underlay, PHS repair (Gilbert’s),
Stoppas, totally extraperitoneal preperitoneal (TEP), transabdominal
preperitoneal (TAPP) mesh repair are different prosthetic repairs used.
Usually polypropylene mesh is used.
Recurrence rate has reduced signifi cantly by prosthetic mesh
repair. But incidence of mesh inguinodynia has increased due to
entrapment of ilioinguinal or iliohypogastric nerves in the mesh.
Even though it is commonly done procedure at present for inguinal
hernia, in adolescents whether it should be used or not is a debate. In
children it is not used. In strangulated hernia or in presence of sepsis it is
not used, only tissue repair is done
DIRECT HERNIA
10-15% of the hernias are direct.
50% of direct hernias occur bilateral.
35% of inguinal hernias are direct.
38

It is uncommon in females and children.
It is always acquired, due to weakening of posterior wall of
inguinal canal.
Hernia is medial to the inferior epigastric artery with wide neck.
Sac is thick and often the medial wall or content may be bladder.
Direct hernia occurs through Hesselbach’s triangle which is
bounded by inferior epigastric artery laterally, lateral border of
rectus medially, inguinal ligament below. It is divided into medial
and lateral halves by obliterated umbilical artery (medial umbilical
ligament). So direct hernia is classified as medial or lateral
depending on which part of the Hesselbach’s triangle, it is arising
from.
Treatment
Surgery:
Usually direct sac is not opened.
Care should be taken at the medial aspect due to the presence of
bladder (bladder should be emptied before surgery).
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Ideally hernioplasty (mesh repair) is done. In case of bilateral
hernia, mesh repair can be done on both sides together.
Laparoscopic approach (TEP) or suprapubic approach may be
better in bilateral cases.
HERNIOPLASTY
It is strengthning of posterior inguinal wall in case of indirect
hernia or in any large hernia with weak abdominal wall using a
supportive material. This allows and supports good fibroblast
proliferation which in turn strengthens the weak posterior wall of inguinal
canal or abdominal wall.

Material Used
Synthetic: Prolene mesh (white in colour) Dacron mesh,
Morlex mesh, Mersilene sheath.
Biological: Tensor fascia lata, temporal fascia and skin. (presently
biological materials are not well-accepted as infection is common and its
effi cacy is not proved).
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Prolene mesh is commonly used at present. Nonabsorbable
interspersed absorbed mesh (Vipro/Ultrapro) are also used nowadays.
Principle
Size of the mesh should be bigger than the size of the defect.
Mesh should be fi xed above and below to the conjoint tendon and
inguinal ligament or abdo minal wall using interrupted,
nonabsorbable sutures.
• Types of mesh repair
• Onlay repair
• Lichtenstein mesh repair—a type of onlay
• Inlay repair—mesh placed at myopectineal level—bridging
repair
• Underlay repair—mesh placed at deeper plane usually in
preperitoneal space
• Gilbert patch and plug repair/Gilbert’s PHS repair (onlay +
sublay)
• Nyhus preperitoneal mesh repair
41

• Kugel groin hernia mesh repair
• Modified Rives preperitoneal mesh repair through inguinal
approach
• Stoppa GPRVS repair
• TEP mesh repair
• TAPP mesh repair
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Types
Different types are:
Onlay mesh repair by placing mesh in front. It is sutured above to
conjoint tendon and below to inguinal ligament using monofilament non
absorbable suture material.
Lichtenstein tension free onlay mesh repair (1993) where the cord
is encircled with mesh which is often done under local anaesthesia.
Suturing of mesh is done similar to onlay mesh repair. It has got less
recurrence rate.
Nyhus preperitoneal mesh repair: It is done through suprainguinal
horizontal incision above the pubic symphysis and internal ring.
Preperitoneum is approached through lateral border of the lower part of
rectus muscle by making an opening in the posterior rectus sheath. Mesh
is placed in the preperitoneal space deep to the cord, conjoint tendon, and
transversalis fascia. Below, it is folded deep to the iliopectineal ligament
of Cooper and sutured to it using two or three interrupted nonabsorbable
sutures. It is sutured to transverse abdominis above and transversalis
fascia from deep.
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Modified Rives preperitoneal mesh repair (Read-Rives) is
preperitoneal mesh repair through transinguinal approach.
Direct sac is inverted with sutures. For indirect sac a high ligation
is done. Here mesh is placed in preperitoneal space, folded and sutured
below to iliopectineal ligament, above to the transverse abdominis in
deeper plane. Often transversalis fascia opened earlier is sutured back
using nonabsorbable suture material in front of the placed mesh.
Stoppa’s giant prosthesis reinforcement of visceral sac (GPRVS):
It is done in large hernias, hernias in elderly, bilateral hernias, recurrent
and rerecurrent hernias, hernia with very lax abdomen, and hernia with
collagen diseases like Marfan’s syndrome. Horizontal length (size) of the
mesh is 2 cm less than distance between two anterosuperior iliac spines
and vertical length (size) is distance between the umbilicus and pubic
symphysis. Large mesh is placed between peritoneum and lateral,
inferior, anterior abdominal wall which stretches in the lower abdomen
and pelvis. It is done through lower midline or Pfannensteil incision.
Usually such large mesh is placed without any anchorage.
Gilbert mesh repair (patch and plug): After herniotomy, internal
ring is plugged by cone-shaped (umbrella plug) piece of prolene mesh.
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Later onlay/inlay mesh repair of posterior wall of the inguinal canal is
done.
Gilbert’s PHS (Prolene Hernia System) repair (onlay and sublay—
sandwich technique): It is an open transinguinal approach to place a
specially devised mesh in both preperitoneal as inlay and in front as onlay
mesh repair. This mesh has got a rounded deeper part which is placed in
preperitoneal space and a modifi ed quadrangular part which is placed as
onlay. Both parts are connected through a connecting stiff rounded part in
between which steadies the mesh in place preventing its displacement.
Transabdominal Preperitoneal Mesh Repair
(TAPP) Using Laparoscope
This is used in large indirect hernia or irreducible inguinal hernia.
10 mm umbilical port is used for laparoscope. 5 mm ports are placed one
on each side on pararectal point at the or above the level of umbilicus so
as to achieve adequate triangulation.
Contents of the hernia are reduced.
Hernial sac is dissected in preperitoneal plane after making
horizontal incision at the upper part of the sac opening. Vas, gonadal
vessels, pubic bone, inferior epigastric vessels are identified. Once sac is
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dissected and excised, a prolene/vipro/ultrapro mesh of 15 × 10 cm sized
or smaller is placed in preperitoneal space. It is fi xed to pubic bone using
tacks. Peritoneum is closed with continuous prolene sutures.
Totally Extraperitoneal Repair (TEP Repair)
Using Laparoscope
Through subumbilical incision (10 mm) extraperitoneal space is
reached. After creating pneumoperitoneum, another 5 mm port is inserted
4 cm below the first port in the midline. Third 5 mm port is inserted in the
same line 4 cm below or in the right iliac fossa. Dissection is carried out
downwards carefully, then medially up to the pubic tubercle, iliopectineal ligament, laterally to iliac vessels, and inferior epigastric
vessels. Once adequate space is dissected 15 × 15 cm mesh is placed and
spread. Care should be taken not to have any folding in the mesh. Mesh
may be sutured to iliopectineal ligament. Displacement of mesh is not
common. Other side also can be done together.
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METHODOLOGY
1. Type of study: Prospective and Observational Study
2. Study approval: Prior to commencement of this study - Thesis &
Ethical Committee of Stanley Medical College and Hospital,
Chennai had approved the thesis protocol.
3. Place of study: Stanley Medical College and Hospital
4. Period of study: Duration starting from 01 April 2016 to 30
September 2016
5. Source of data: The patients admitted in our hospital wards with
symptomatic inguinal hernia without any complications
6. Sample size: A total of 50 patients of Inguinal Hernia who get
admitted in surgery and 50 healthy volunteers included in the
study.
Study group (A): Patients with Inguinal Hernia
Control group (B): Healthy volunteers without Inguinal Hernia
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7. Selection of patients:
In-patients with Inguinal Hernia and same number of matched
volunteers not having inguinal hernia taken as control in the Dept. of
General Surgery, Stanley GH.
a) Sampling method- Purposive.
b) Inclusion criteria• Any case of uncomplicated inguinal hernia irrespective of sex and
occupation.
c) Exclusion criteria –
• Out patients
• Hernias due to BPH/Abdominal Mass/ Post traumatic/ Post
Surgical/ Recurrent Hernias.
• Hernias

associated

with

Hydrocele/

Irreducible/ Strangulated/ Obstruction
• Patients less than 16 years of age.
• H/o Pelvic fracture/ Anomaly/ Hip Surgery.
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Undescended

testes/

8. Study procedure:
• Method of sampling was non-random, purposive.
• Ethical clearance will be obtained from the institute ethical
committee
• Written informed consent will be obtained from all patients before
subjecting them for the study
• All patients diagnosed with inguinal hernia will be counseled in
private about surgery and its related complications
• All patients diagnosed with inguinal hernia irrespective of
unilateral

or

bilateral

presentation

will

be

subjected

to

anthropological and anatomical analysis for the study and
volunteers of same age will also be subjected for anatomical
analysis for the study.
• The following measurement will be taken and observations will be
recorded and tabulated and analyzed to achieve the objective.
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9. Measurement:
• The study subjects will be asked to lie in supine relaxed position on
hard bed. Keeping both their lower limbs straight, so that both the
anterior superior iliac spine are at the same level.
A line is drawn on the anterior abdominal wall. Connecting both
anterior superior iliac spine which is given the name SS Line and the
length of SS Line is noted; next the pubic tubercle on the side of hernia is
marked by the palpation. Then vertical distance between this point and
the SS Line is measured in centimeters. This line is designated as ST line.
Similar measurement was done on controls as well.
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Fig: Illustration showing ST and SS line
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10. Data Analysis:
• An attempt is made to find any relationship between ST Line and
SS Line measurement and height, weight, built, occupation and age
with side of hernia of the patient.
• The ST and SS Line measurements of the case are compared with
those of controls to find out whether there is tendency of having
low lying pubic tubercle in case of inguinal hernia.
• An attempt is also made to observe any correlation between ST
segment and height, weight of the patients.
• The quantitative variables were summarized as mean and standard
deviation while qualitative variables as percentage and proportion.
To the statistical significance between the two independent two
groups student ‘t’ test while in more than two groups ANOVA
(one way) is applied and to show correlation Pearson’s correlation
applied. The difference was considered significant when p value
was less than 0.05. The statistical package used was SPSS 23.
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OBSERVATIONS AND RESULTS
This prospective and observational study was carried out to
determine the role of low lying pubic tubercle in the development of
inguinal hernia was studied.
Fifty patients fulfilling the inclusion criteria from Surgery
department of stanley Medical College and Hospital during the period of
1 April 2016 to 31 August 2016.
All cases were evaluated clinically.
Only essential investigations necessary for diagnosis and
preoperative assessment were carried out before operations.
All patients underwent conventional hernioplasty.
In the limited follow up no cases of recurrences noted.
The collected data were analysed with IBM.SPSS statistics
software 23.0 Version. To describe about the data descriptive statistics
frequency analysis, percentage analysis were used for categorical
variables and the mean & S.D were used for continuous variables. To find
the significant difference between the bivariate samples in Independent
groups the Unpaired sample t-test was used. To assess the relationship
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between the variables Pearson's Correlation was used.In all the above
statistical tools the probability value .05 is considered as significant level.

T-TEST
Group Statistics

Std.
Std.
Groups

SS

ST

Error

N

Mean Deviation Mean

Cases

50

26.0

.5959

.0843

Controls

50

25.8

.9020

.1276

Cases

50

10.4

.6893

.0975

Controls

50

10.3

.7267

.1028
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SS
26.1
26.0

26.0

26.0

25.9

25.9

25.8
25.8
25.8

25.7

25.7

25.6
Cases

Controls
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ST
10.4

10.4

10.4

10.3

10.3

10.3

10.3
10.3
10.3

10.2

10.2

10.2
Cases

Controls
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Independent Samples Test

Levene's Test for
Equality of Variances

SS

ST

Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed

F
11.629

.042

t-test for Equality of Means

Sig.
.001

.837

95% Confidence Interval
of the Difference
Sig. (2Mean
Std. Error
Lower
Upper
tailed)
Difference Difference
.092
.2600
.1529
-.0434
.5634

t
1.701

df

1.701

84.928

.093

.2600

.1529

-.0440

.5640

.649

98

.518

.0920

.1417

-.1891

.3731

.649

97.728

.518

.0920

.1417

-.1891

.3731
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ANOVA
ST (CASES)in cm
Sum of
Squares

df

Mean
Square

F

Sig.

Between
Groups

20.321

20

1.016

8.708

.000

Within
Groups

3.384

29

.117

Total

23.705
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Correlations
HEIGHT

WEIGHT

SS

ST

1

.378**

.082

-.049

.007

.572

.735

50

50

50

50

.378**

1

.221

.148

.122

.305

Pearson
Correlation
HEIGHT
Sig. (2-tailed)
N
Pearson
Correlation
WEIGHT
Sig. (2-tailed)

.007

N

50

50

50

50

.082

.221

1

-.065

Sig. (2-tailed)

.572

.122

N

50

50

50

50

-.049

.148

-.065

1

Sig. (2-tailed)

.735

.305

.652

.009

N

50

50

50

50

Pearson
Correlation
SS
.652

Pearson
Correlation
ST

**. Correlation is significant at the 0.01 level (2-tailed).
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Descriptives

N

Mean

Std.
Deviation

RIH

3

163.33

7.024

LIH

19

165.68

4.750

BIH

28

164.54

5.866

Total

50

164.90

5.452

RIH

3

63.33

4.726

LIH

19

70.53

8.242

BIH

28

70.18

7.211

Total

50

69.90

7.573

RIH

3

25.800

.7211

LIH

19

26.100

.6092

BIH

28

26.004

.5903

Total

50

26.028

.5959

RIH

3

11.200

.4000

LIH

19

10.184

.7175

BIH

28

10.379

.6379

Total

50

10.354

.6893

HEIGHT

WEIGHT

SS

ST

61

SIDE

SIDE

Frequency Percent

BIH

3

6.0

LIH

19

38.0

RIH

28

56.0

Side
BIH
6%

LIH
38%
RIH
56%
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TYPE

TYPE

Frequency

Percent

IIH

37

74.0

DH

13

26.0

Total

50

100.0

Type
DH
26%

IIH
74%
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Descriptive Statistics
Std.

N

Minimum Maximum Mean

50

20

78

50.74

HEIGHT 50

152

177

164.90 5.452

WEIGHT 50

58

88

69.90

AGE

Valid

N

(listwise)

50

64

Deviation
15.241

7.573

SUMMARY
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SUMMARY
The results obtained are as follows.
Total number of patients involved in the study period

50

Total number of volunteers involved in the study period 50
Percentage Of Unilateral Hernia:

47

94%

Percentage Of Bilateral Hernia:

3

6%

Percentage Of Left Inguinal Hernia:

19

38%

Percentage Of Right Inguinal Hernia:

28

56%

Percentage Of Indirect Inguinal Hernia:

37

74%

Percentage Of Right Indirect Inguinal Hernia:

21

42%

Percentage Of Left Indirect Inguinal Hernia:

16

32%

Percentage Of Direct Hernia:

13

26%

Percentage Of Right Direct Hernia :

7

14%

Percentage Of Left Direct Hernia :

3

6%

Percentage Of Bilateral Direct Hernia :

3

6%
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Percentage Of Complete Inguinal Hernia :

8

16%

Percentage Of Incomplete Inguinal Hernia :

42

84%

Number Of Cases In Age Group 20-30 Years :

7

Number Of Cases In Age Group 31-40 Years :

6

Number Of Cases In Age Group 41-50 Years:

8

Number Of Cases In Age Group 51-60 Years:

16

Number Of Cases In Age Group 61-70 Years:

9

Number Of Cases In Age Group 71-80 Years:

4

Mean Age Of Patients With Direct Hernia:

66.38

Mean Age Of Patients With Indirect Hernia:

45.20

Average ST Segment In Controls:

10.262 cm

Average ST Segment In Cases:

10.354 cm

Number Of Cases With ST > 10.2 Cm :

31

Number Of Cases With ST < 10.2 Cm:

19

Mean SS Length In Cases:

26.028 +/- 0.59 cm
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Mean SS Length In Controls :

25.768 +/- 0.90 cm

Mean ST Length In Cases :

10.354 +/- 0.68 cm

Mean ST Length In Controls :

10.262 +/- 0.72 cm

Mean Age In Cases :

50.74 +/- 15.24 years

Mean Height Of Cases:

164.9 +/- 5.42 cm

Mean Weight Of Cases:

69.9 +/- 7.57 kg

Using T-test, by analyzing the above results, null hypothesis is
rejected and the test is statistically significant.
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DISCUSSION
This prospective, observational and comparative study was
conducted among 50 purposively selected patients with evidence of
inguinal hernia in department of General Surgery, Stanley Medical
College and Hospital.
Inguinal hernia is much more common in men as compared to
women.
The change in posture from pronograde to upright has caused
reduction in efficiency of shutter mechanism of inguinal canal leading to
the development of inguinal. Lopez- Cano et al (2005) have stated that
the low pubic arch group showed a significantly longer inguinal ligament
and a greater angle made by the superior border of the suprainguinal
space and inguinal ligament at its medial insertion. The lower the pubic
tubercles are located, the more often morphological alterations are found
in the external oblique, internal oblique, transversus, cremastric muscles
and the fascia transversalis. The shutter-like mechanism at the internal
inguinal ring is provided by contraction of the arching fibers of the
internal oblique muscle, which, when shortened, approximate themselves
to the inguinal ligament and compress the spermatic cord. The unusual
origin and insertion of internal oblique and transverses abdominis muscle,
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results in an ineffective shutter mechanism of the inguinal canal. The low
pubic tubercle group showed a significantly longer inguinal ligament than
the high pubic tubercle group. The greater length of inguinal ligament and
a larger suprainguinal angle may account for a greater area of
suprainguinal space which may account for a deficient function of the
shutter mechanism. Harris and White associated a greater length of
inguinal ligament with a higher tendency to develop inguinal hernia.
Ajmani and Ajmani (1983) have noticed that in the inguinal hernia
patients, the origin of internal oblique from the inguinal ligament was
away from the pubic tubercle and its lower fibers did not cover the deep
inguinal ring leaving it unprotected, allowing the hernial sac to push out
when the intra-abdominal pressure is raised. addition to above mentioned
pathophsiological factors, the inguinal canal in that study group with low
lying pubic tubercle being more longer and more oblique so the hernia
sac will push out easier through the canal as the more gravitational effect
than when the canal is more or less horizontal or oblique in normal group.
So we can state that the functional significance of the inguinal region is
modified by bony, ligament and muscular variations and therefore the
identification of the structural characteristics enables the surgeon to
perform the surgical technique appropriately, be it classical hernia repair
or laparoscopic approach for prosthetic mesh implantation.
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This anthropometric study of pelvis will enable the surgeons to
categorize people with low lying pubic tubercle as liable for hernia
development so they should be precautious in doing their daily activities.
On the other hand those patients with low lying pubic tubercle
developed inguinal hernia preferably to make hernioraphy for the
posterior wall and do reinforcement for the deep ring by mesh for
example since they have unprotected deep ring and weak shutter
mechanism.
The identification of structral charactristics of the inguinal region
therefore enable the selectino of the most apropriate operation procedure,
hernioplasty. In patients with low-lying pubic tubercle, the gap between
inguinal ligament and the lower border of musculo-aponeurotic arch is
greater.
In low constituted ingiunal region there may be high arched myoaponeurotic upper border with wide gap btwn conjoint tendon and the
inguinal ligament or pectineal ligament which creates tension, tissue
necrosis with separation of sutured tissue and repeated recurrence of
hernia in conventional repair (Abrahamsons). All patients in our study
underwent conventional hernioplasty and no recurrence noted in the
follow up till date.
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CONCLUSION
This prospective, observational and comparative study was
conducted among 50 purposively selected patients with evidence of
inguinal hernia in department of General Surgery, Stanley Medical
College and Hospital from 1 April 2016 to 31 August 2016.
Inguinal hernia is much more common in men as compared to
women. In this study, no female case of inguinal hernia was seen. My
study observed 56% cases having right sided inguinal hernia. Usually
right sided inguinal hernias are commoner because of deferred descent of
right testis. In my study, most affected are the patients in their 5th decade
of life (n =18).
In the present study, mean ST Segment In Controls was 10.262 cm
and mean ST Segment In Cases was 10.354 cm and it was observed that
62 % (n=31) of cases (patients) in the study group had ST line
measurements more than 10.2 cms (Average length in 50 healthy
volunteer controls taken as cut-off limit) indicating that larger the
distance more affliction for developing inguinal hernia and only 20%
(n=25) of subjects in control group had ST line measurements more than
10.2 cms. This analysis indicates significant correlation between the low
lying pubic tubercle and the development of inguinal hernia in the
affected individual.
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This study clearly shows that the group of people with low lying
pubic tubercle are at high risk of developing inguinal hernia. The change
in posture from pronograde to upright has caused reduction in efficiency
of shutter mechanism of inguinal canal leading to the development of
inguinal. . All patients underwent open inguinal hernioplasty and in the
limited follow up of the patients, no recurrence was noted. It could be
concluded that low lying pubic tubercle can be associated with less
obliquity of inguinal canal and narrow arching of conjoint tendon with
wide origin of internal oblique muscle and Transverse abdominis muscle
and hence resulting in an ineffective shutter mechanism of inguinal canal
leading to increased risk of development of inguinal hernia..

75

LIMITATIONS OF THE STUDY
As this study has been carried out over a limited period of time
with a limited number of patients and study requires for a follow up for
long duration, it is considered to be one of the limitations of the study.
The study requires large scale involvement of volunteers.
All the facts and figures mentioned here may considerably vary
from those of large series covering wide range of time, but still then, as
the cases of this study were collected from a tertiary level hospital in our
country.
RECOMMENDATIONS
On the basis of the findings of the study, the following recommendations
can be made:
1. Low lying pubic tubercle should be taken as an important cause for
all cases of inguinal hernias.
2. Hernioplasty should be the ideal procedure for patients with low
lying pubic tubercle.
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DATE OF SURGERY

P.R:

B.P:

R.R

Investigations:
CHEST X RAY :
ABD X RAY:
USG ABD:
:
Investigator: Dr.SOMANATHA SHARMA.S, PG 3RD year – MS
(General Surgery)
Guide: Prof. Dr.A.K.RAJENDRAN, Chief, Unit S3.

INFORMED CONSENT FORM
DISSERTATION TOPIC: ‘’ROLE OF LOW LYING PUBIC
TUBERCLE IN THE DEVELOPMENT OF INGUINAL HERNIA –
A CASE CONTROL STUDY’’

PLACE OF STUDY: GOVT. STANLEY MEDICAL COLLEGE,
CHENNAI
NAME AND ADDRESS OF PATIENT:
I, _____________________ have been informed about the details of the
study in my own language.
I have completely understood the details of the study.
I am aware of the possible risks and benefits, while taking part in the
study.
I understand that I can withdraw from the study at any point of time and
even then, I will continue to receive the medical treatment as usual.
I understand that I will not get any payment for taking part in this study.
I will not object if the results of this study are getting published in any
medical journal, provided my personal identity is not revealed.
I know what I am supposed to do by taking part in this study and I assure
that I would extend my full co-operation for this study.
Name and Address of the Patient:
Signature/Thumb impression of the Patient:
Date:

Name and signature of investigator:

Date:
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