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Abstract:
Sir William Ogilvie (1887–1971) once stated, “I know more than a hundred surgeons whom I
would cheerfully allow to remove my gallbladder but only one to whom I should like to expose
my inguinal canal.” Inguinal hernia has probably been knownever since the mankind existed.
Inguinal hernia repair is one of the most frequently performed general surgical procedures.
Great advancement has taken place over the past 50 years in its treatment. Although a number
of repairs are reported in the literature for inguinal hernia treatment, a single standard repair
has yet to come forward. Tension-free hernioplasty was introduced by Irving L. Lichtenstein
in 1984 who suggested the use of prosthetic mesh in reinforcing the posterior inguinal wall
without putting tissues under tension. This concept opened a new era in inguinal hernia
surgerythat was rapidly adopted as the gold standard repair.Since then it has stood the test of
time and is one of the most frequentinguinal hernia repairs performed today. Understanding
the development of inguinal canal and its anatomy is paramount to the successful treatment of
inguinal hernia. Residents must have a thorough knowledge and understanding of this subject
and must undergo assessment in it before such a procedure is relegated to them.
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Introduction:
The earliest inguinal hernia was documented in
1550BC in the ancient Egyptian writing of Papyrus Ebers. The first inguinal hernia repair was
also reported by the ancient Egyptian physicians
of Alexandria in the 3rd century BC.1
Great advancement has occurred in inguinal
hernia treatmentsince the introduction of minimally invasive surgery, especially robotic hernia
repair techniques. Despite this high-tech evolution, open repairs are still common as the expertise and resources for minimally invasive repairs
are not universally available. Lichtenstein technique has stood its ground as the gold-standard
for open hernia surgery due to its simplicity, low
cost, low learning curve and minimal complica-

tions. This articles addresses the embryological
and pathological basis of inguinal hernia as well
as the Lichtenstein tension-free hernioplasty
amongthe treatment optionspracticed today.
We hope this article is a useful guide for practicing surgeons and residents since both anatomical knowledge and skillful technique are crucial
for successful outcome of inguinal hernia repair.
Inguinal Anatomy:
The posterior inguinal wall is made by transversus abdominis, its aponeurosis and transversalis fascia, all inserting in the inguinal ligament.
Myopectineal orifice (MPO) is a weak vulnerable area in the lower abdominal wall.2 It is approximately 7.8cm x 6.5cm in size, bounded by
the rectus muscle medially, internal oblique and
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transversus above, iliopsoas laterally, and the pubis below.3 It is occupied by inguinal canal above
and femoral sheath below divided by the inguinal ligament. It is covered only by transversalis
fascia (TF)and not by muscles.2,5 Inguinal hernia
requires repairing the MPO with local tissue or
prosthesis.2,3 Inguinal canal has natural defense
mechanisms preventing herniation. Increased
abdominal pressure presses the posterior wall
against anterior. Straining presses the anterior
wall against posterior and also contractsthe arch
of conjoint muscles, constricting the canal.5
Embryology:
Knowledge of testicular descent isimportantfor understanding the mechanism of inguinal
hernia formation. The epithelial cells of the
mesonephric ridge form the fetal gonads and
its mesenchymal cells form the gubernaculum
attachingthe lower gonadal pole to the future
deep ring.5 By second month, PV appears on
the ventral aspect of gubernaculum. By seventh
month, the gubernaculum undergoes rapid mitosis enlarging to the size of testis under the effect of testosterone and insulin like substance-3
secreted by the Leydig cells. This dilates the
future inguinal canal and surrounding muscles
to accommodate the arriving testis. By 25-35
weeks, the gubernaculumleads the testis and PV
into the scrotumguided by Calcitonin Gene Related Peptide (CGRP) released by GFN under
influence of testosterone.Proximal PV obliteratesunder the effect of CGRP and thedistal PV
becomes tunica vaginalis.6,7
Myogenesis occurs at the distal endof gubernaculum forming the cremaster muscle.8 CGRP
causes rhythmic contraction of masculinized
gubernaculum like cardiac muscle. Combination of events consisting of proliferation of distal
gubernaculum, development of cremaster and
its rhythmic contraction all mediated by CGRP
ultimately lead to testicular decent.8 Testis may
stop anywhere along its descent. Distal gubernaculum may abnormally divide into several
limbs outside the external ring. The largest limb
passes into scrotum, leading testis to its right
destination. Minor extensions may pass to pe-

nile root, suprapubic, perineal and femoral areasor even the opposite groinasectopic testis.9
Pathophysiology:
Inguinal hernias begin as weakness of MPO due
to PPV orbecause of degenerative changes.10
Lateral hernias occur through deep ring due to
PPV. Medial hernias occur through Hessel bach
triangle due to weakness in TF. Risk factors for
PIH are male gender, PPV, early or increasing
age, low BMI and systemic connective tissue
disorders.11 Obesity increases risk of recurrent
hernia. Smoking alters collagen synthesis andis
a risk factor for recurrent hernias.12 Raised intraabdominal pressure, physical activity, cough,
constipation, obstructive urinary symptoms and
physical activity are associated with PIH but
none is a proven risk factor.13,14
PPV is found in 19% of adults.15 Out of these,
26% develop lateral inguinal hernia, making
PPV a strong risk factor for herniation. After testicular descent, smooth muscle cells of PV undergo apoptosis causing obliteration of proximal
PV. If this process is interrupted, smooth muscle
cells in PV persist, keeping it patentas inguinal
hernia or hydrocele.16
CGRP transforms the epithelial cells of the PV
into mesenchymal fibroblasts that secrete Hepatocyte Growth Factor, promoting fusion of processus vaginalis.17 Thus decreased testosterone
and CGRP play a role in persistence of PV.
Altered collagen metabolism in transversal is
fascia (TF) has a role in the etiologyof inguinal
hernias. Normally, the stronger type I collagen
is more abundantin TF than type III. Collagen
type I/III ratio decreasesin ventral, recurrent
and medial inguinal hernias.18 This decreased
ratio is also found in patients with aortic aneurysm, pointing to a systemic disorder.19 There’s
an imbalance in the enzymes involved in digestion of matrix proteins to maintain connective
tissue homeostasis. The activity of MMP-1 and
-13 responsible for synthesizing type III collagen is increased in recurrent hernias, decreasingcollagen type I/III ratio. Medial hernias have
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lower concentrations of collagen that provide
strength, and higher levels of elastin that provide
elasticity to tissues. Reversal of collagen to elastin ratio is directly related to medial hernias.20
Discussion:
Nearly twenty million hernia repairs are yearly
performed globally.21 Although a single standard
repair does not exist, open repair is the commonest method for treating inguinal hernias.22
Only Lichtenstein and laparoscopic repairs have
gained worldwide acceptance among prosthetic
repairs. Should ice is considered the first choice
among tissue repairs.23 New guidelines from
Hernia Surge Group recommend only laparoscopic and Lichtenstein techniques for PIH
repairhavingsimilar safety and efficacy profiles.
Robotic repair has a higher complication rate.24
Laparoscopy offers simultaneous bilateral repair,
early return to work and reduced pain and infection rates. Both Lichtenstein and laparoscopic
repairsare used for primary and recurrent inguinal hernias. Laparoscopyhas a longer learning
curve and operative time and is not universally
available. Lichtenstein is the most commonly
performed prosthetic repair that has minimal
technical requirements and can be performed
under local anesthesia.25 It is easy to learn, perform and teach and has a recurrence and complication rate of less than 1%.26 It has alow learning
curve ofaround 40 cases, compared to 100 cases
for laparoscopy.27 Lichtenstein repair provides
comparable results in the hands of residents
under supervision and experts in the field andis
suitable for elderly patients. Laparoscopy has
lower rates of infection and chronic pain. Recurrence is equal in both types of repairs or higher
in laparoscopic repair. Literature shows a trend
toward open surgical approaches for PIH.28,29
As a basic tenet of surgery, tissues must not be
sutured under tension, especially considering
the inherent degenerative pathology of hernia.30
In open repairs, tissues not normally in apposition are suture-approximated under tension,
strangulating the suture line and leading to repair failure.23 Lichtenstein repair reinforces the
inguinal floor with a prosthesis without any tenPak J Surg 2021; 37(4):247-50

sion on tissues. Recurrences occur at pubic tubercle and deep ring due to shrinkage of a small
mesh or at inguinal ligament due to breakage
of anchoring sutures disrupting the mesh from
ligament. Securing a wider mesh overlapping
the pubic tubercle and deep ring by at least 2cm
solves these errors.30
In Lichtenstein repair, the floor of the inguinal
canal is cleared of fat. The sac is inverted or highligated at deep ring. A light weight polypropylene mesh of 8x15cm size is tailored to the shape
of the canal. It must extend 2cm beyond the
boundaries of inguinal floor, especially at pubic tubercle and deep ring. The mesh must have
dome-shaped laxity to allow stretchingon standing, accommodating increased intra-abdominal
pressure and shrinkage during post-operativeperiod. It must not be too large producing folds,
nor a narrow strip barelycovering the floor.30
Conclusion:
Testiculardescent is an interesting and complex process. It is important for understanding
inguinal hernia pathology and its treatment.
Although inguinal hernia repairs are frequently
performed, a single standard repair does not
exist. Lichtenstein repair has stood its ground
over three decades as the gold standard among
open hernia repairs. It’s a straight forward and
logical technique, easy to learn and performwith
low complication rates. A thorough knowledge
of inguinal anatomy must be a prerequisite for
residents in training
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