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The Inguinal Canal is an Important Anatomical area. Many Surgeries are done in
this area. A profound Knowledge of Anatomy of Inguinal region is mandatory for
A surgeon as many Important Structures can be danaged as a result of Iatrogenic
Injury in both open surgeries as well as Laproscopic Procedures.
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INTRODUCTION
The inguinalcanal of the adults is approximately 4 cm in
length. It stretches between the internal or the deep inguinal
ring and the external or superficial inguinal ring opening. The
inguinal canal contains either the spermatic cord or the round
ligament of the uterus.1 The canal is bounded superficially by
the external oblique aponeurosis. The superior wall is
composed of internal oblique muscle, transversusabdominis
muscle, and the aponeuroses of these muscles. The inferior
wall of the inguinal canal is formed by the inguinal ligament
and lacunar ligament. The floor of the inguinal canal is
formed by the transversalis fascia and the aponeurosis of the
transversusabdominis.

The inferior epigastric vessels serve as a major landmark and
form the superolateral border of Hesselbach's triangle.
Hernias occurring within Hesselbach's triangle are considered
direct hernias, whereas hernias occurring lateral to the triangle
are indirect hernias. 2, 3 From superficial to deep, the structures
encountered are Scarpa's fascia after incising the skin and
subcutaneous tissue. Deep to Scarpa's layerthere  is the all
importantexternal oblique aponeurosis, which must be
carefully incised and spread to identify the cord structures.
The medial extension of the external oblique aponeurosis
forms the anterior rectus sheath. The iliohypogastric and
ilioinguinal nerves, which provide sensation to the skin, penis,
and the upper medial thigh, lie deep to the external oblique
aponeurosis in the groin region and need to be identified with
care.4,5, 6,

Swellings as differential diagnosis

 Ascites
 Cyst of the canal of Nuck (female)
 Ectopic testicle
 Epididymitis
 Femoral artery aneurysm or pseudoaneurysm

 Hematoma
 Hidradenitis
 Hydrocele
 Lymph node
 Lymphoma
 Malignancy
 Metastasis
 Primary testicular
 Psoas abscess
 Retroperitoneal sarcoma
 Saphenous varix
 Sebaceous cyst
 Testicular torsion
 Testicular tumor
 Undescended testicle
 Varicocele

The factors leading to the development of a hernia are mainly
of two categories: congenital and acquired defects. Congenital
factors are responsible for the majority of groin hernias.The
lack of obliteration of the processusvaginalis is the primary
factor leading to the development of an indirect inguinal
hernia. Other factors include: 7, 8, 9, 10

 Collagen deficiencies may cause the development of
direct inguinal hernias.

 Congenital abnormalities, such as pelvic deformities
or exstrophy of the urinary bladder

 low birth weight
 Prematurity
 Direct hernias are attributed to exertion mostly

likely
 A deficiency of hydroxyproline, the major amino

acid component of collagen, in the aponeurosis of
patients with groin hernias has been demonstrated.

 Advanced age
 chronic illness
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 Heavy lifting
 Intense  coughing
 Malnutrition and vitamin deficiency lead to the

weakening of strength layers and decreased collagen
content, which may lead to hernia formation.

 Several biologic and intracellular factors are closely
associated with hernia formation.

 Strain to  defecate
 Straining to urinate

Many inborn errors of metabolism can lead to hernia
formation. Most common diseases associated are:
EhlerDanlos syndrome, Marfan's syndrome, Hunter's
syndrome, and Hurler's syndrome can predispose to defects in
collagen formation. Inguinal hernias are at a risk for
incarceration and strangulation. Incarceration and
strangulation of inguinal hernia may present as a bowel
obstruction when the tight hernia defect constricts the lumen
of the viscus. The treatment of hernias, regardless of their
type, is surgical repair. Elective repair is performed to
alleviate symptoms and to prevent the significant
complications of hernias, such as incarceration or
strangulation. While the limited data available on the natural
history of groin hernias show that these complications are
rare, the complications are associated with a high rate of
morbidity and mortality when they occur. At the same time,
the risks of elective groin hernia repair, even in the patient
with a complicated medical history, are exceedingly low.
Outcomes of surgical repair are generally excellent.

The major risk with delayed surgical repair is the risk of
incarceration and/or strangulation. It is not possible to reliably
identify those hernias that are at an increased risk for these
complications. It is known that the risk of incarceration of a
hernia is greatest soon after the hernia manifests itself. This is
likely due to the fact that at the early stage of the hernia, the
defect is small and fits tightly around the hernia sac; therefore
any contents that fill the sac may quickly become trapped
within the hernia. Over time, the hernia defect stretches due to
the tissue that enters and leaves the sac with changes in intra-
abdominal pressure. In general, the larger the palpable defect
on physical examination, the lower the risk of incarceration.
Clearly, all risks of tissue loss aside, elective hernia repair is
still preferred over emergent repair.

In adult patients, complication rates from open inguinal
herniorrhaphyvary .The rate, magnitude, and nature of
complications are similar whether the laparoscopic or open
approach is used. Differences occur in the pattern of nerve
injury, etiology of visceral injury, and risk of postoperative
wound hernia. Intraoperative complications include injury or
transection of important structures in spermatic cord,
sometimes intense vascular injury producing hemorrhage,
cutting or entrapment of nerves, visceral (bowel or bladder)
injury, and systemic complications such as cardiac arrest or
death. With the exception of an injury to a nerve,
intraoperative complications are usually immediately
recognized and repaired.

Injury to the vas is a rare complication of groin hernia surgery
in the male patient. Transection of the vas is the most serious
form of this injury; this requires urologic consultation and
likely immediate reanastomosis in the child or young adult,
but may only require ligation of both ends in the older adult
patient. Injury to a nerve, intraoperative complications are

usually immediately recognized and repaired. Postoperative
wound complications include infection, hematoma,
ecchymosis, and seroma. Complications related to the
scrotum and testicles include hematoma, atrophy, sterility,
swelling, ecchymosis, and hydrocele. Genitourinary
postoperative complications include urinary retention and
urinary tract infection.

Recurrence of Hernia especially seen in old age group,
immunocompromised and people with malnourished status
and low or poor muscle tone. Recurrence of the hernia in the
early postoperative setting is rare. When this does occur, it is
often secondary to deep  seatedinfection, undue tension on the
repair, or tissue ischemia as a result of poor tissue handling . It
may be as a result of Inexperienced Surgeon as well as
complicating factors like  inadequate fascial strength, poor
wound healing,  excess trauma, progressive weakening of
surrounding tissues, or poor closure technique . The size of
the hernia defect is proportional to the risk of hernia
recurrence. Larger hernias have an increased rate of
recurrence postoperatively.

Nerve injuries are a component usually seen as a result of
inguinal hernia repair
11, 12, 13, 14 The nerves most commonly affected during an open
herniorrhaphy are the ilioinguinalnerve  andiliohypogastric
nerves. During a laparoscopic hernia repair, other nervers that
can be damaged include the lateral femoral cutaneous nerve
and the genitofemoral nerve. Compression or entrapment of
the lateral femoral cutaneous nerve results in
meralgiaparesthetica—pain and paresthesias in the
anterolateral thigh. 15 Rarely, the main trunk of the femoral
nerve is injured during an open or laparoscopic inguinal
hernia repair. The ilioinguinal and iliohypogastric nerve arise
together from the first lumbar nerve (L1). The ilioinguinal
nerve emerges from the lateral border of the psoas major and
passes obliquely across the quadratuslumborum. At a point
just medial to the anterior superior iliac spine, it crosses the
internal oblique muscle to enter the inguinal canal between
the internal and external oblique muscles and exits through
the superficial inguinal ring. The nerve supplies the skin of
the upper and medial thigh. In males, it also supplies the penis
and upper scrotum, while supplying the mons pubis and
labium majus in females. The iliohypogastric nerve arises
from T12–L1 and follows the ilioinguinal nerve. After the
iliohypogastric nerve pierces the deep abdominal wall in its
downward course, it courses between the internal oblique and
transversusabdominis, supplying both. It then branches into a
lateral cutaneous branch and an anterior cutaneous branch,
which pierces the internal oblique and then external oblique
aponeurosis above the superficial inguinal ring.

Persistent neuralgias may be secondary to postoperative
inflammatory changes or mild injury to the nerve and
surrounding tissues. The area important laproscopicallyis
referred to as the "Triangle of Doom" . It is a triangular area
bordered by the vas deferens medially, gonadal vessels
laterally, and peritoneal edge posteriorly, containing the
external iliac vessels, the deep circumflex iliac vein, the
femoral nerve, and the genital branch of the
genitofemoralnerve. Here these structures are at risk of
damage and a laproscopic surgeon has to be careful in his
manipulation around this region. The cord structures are
formed at the internal ring when the internal spermatic vessels
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(pampiniform venous plexus and the testicular artery) and the
genital branch of the genitofemoral nerve join the vas
deferens. The identification of both the vas and the testicular
vessels are important to the laparoscopic surgeon as adequate
dissection of these structures is essential to assure that a large
prosthesis can be placed in the preperitonealspace .
Laproscopically as well when dissecting inferior to the
iliopubic tract, care should be taken to prevent injury to the
femoral branch of the genitofemoral nerve and the lateral
femoral cutaneous nerve, which lie lateral to the spermatic
vessels and usually enter the lower extremity just below the
iliopubic tract

Pediatric hernias

The incidence of inguinal hernias in children is  more in boys
and significantly increased in low-birth-weight and premature
infants, secondary to a patent processusvaginalis (PPV) in the
latter. The difference in timing of testicular descent results in
closure of the left processusvaginalis before the right.
Consequently, right-sided hernias are more common.
Differential diagnosis of a pediatric groin bulge commonly
includes undescended testes, testicular mass, varicoceles, or
hydroceles. Unlike in adults, pediatric hernias must be treated
emergently, even if they are asymptomatic, to prevent the risk
of incarceration. The risk of incarceration has been estimated
to be higher with a significantly increased rate of
complications

CONCLUSION
In view of the fact that many patients are operated for the
inguinal hernias and in case a surgeon is inexperienced or
overenthusiastic, he is bound to damage certain vital
structures already mentioned and needs to be extra careful and
do a neat dissection and expose the region clearly especially
in settings of Primary Health Centers and other centres where
full operating facilities are not available. A profound
knowledge of Surface and Surgical Anatomy is a fundamental
to good surgeon.
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