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Introduction:
Th e earliest inguinal hernia was documented in 
1550BC in the ancient Egyptian writing of Pa-
pyrus Ebers. Th e fi rst 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 mini-
mally invasive surgery, especially robotic hernia 
repair techniques. Despite this high-tech evolu-
tion, open repairs are still common as the exper-
tise and resources for minimally invasive repairs 
are not universally available. Lichtenstein tech-
nique 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. Th is 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 practic-
ing surgeons and residents since both anatomi-
cal knowledge and skillful technique are crucial 
for successful outcome of inguinal hernia repair.

Inguinal Anatomy: 
Th e posterior inguinal wall is made by transver-
sus abdominis, its aponeurosis and  transversa-
lis fascia, all inserting in the inguinal ligament. 
Myopectineal orifi ce (MPO) is a weak vulner-
able area in the lower abdominal wall.2 It is ap-
proximately 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 pu-
bis below.3 It is occupied by inguinal canal above 
and femoral sheath below divided by the ingui-
nal 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 isimportant-
for understanding the mechanism of inguinal 
hernia formation. Th e epithelial cells of the 
mesonephric ridge form the fetal gonads and 
its mesenchymal cells form the gubernaculum 
att achingthe 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 mi-
tosis enlarging to the size of testis under the ef-
fect of testosterone and insulin like substance-3 
secreted by the Leydig cells. Th is 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 Re-
lated Peptide (CGRP) released by GFN under 
infl uence of testosterone.Proximal PV obliter-
atesunder the eff ect of CGRP and thedistal PV 
becomes tunica vaginalis.6,7

Myogenesis occurs at the distal endof guber-
naculum forming the cremaster muscle.8 CGRP 
causes rhythmic contraction of masculinized 
gubernaculum like cardiac muscle. Combina-
tion 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 guber-
naculum may abnormally divide into several 
limbs outside the external ring. Th e largest limb 
passes into scrotum, leading testis to its right 
destination. Minor extensions may pass to pe-

nile root, suprapubic, perineal and femoral area-
sor 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 in-
traabdominal 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. Aft er tes-
ticular descent, smooth muscle cells of PV un-
dergo 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 fi broblasts that secrete Hepa-
tocyte Growth Factor, promoting fusion of pro-
cessus vaginalis.17 Th us 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 Th is decreased 
ratio is also found in patients with aortic aneu-
rysm, pointing to a systemic disorder.19 Th ere’s 
an imbalance in the enzymes involved in diges-
tion of matrix proteins to maintain connective 
tissue homeostasis. Th e activity of MMP-1 and 
-13 responsible for synthesizing type III colla-
gen is increased in recurrent hernias, decreas-
ingcollagen 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 elas-
tin 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 com-
monest method for treating inguinal hernias.22 
Only Lichtenstein and laparoscopic repairs have 
gained worldwide acceptance among prosthetic 
repairs. Should ice is considered the fi rst choice 
among tissue repairs.23 New guidelines from 
Hernia Surge Group recommend only lapa-
roscopic and Lichtenstein techniques for PIH 
repairhavingsimilar safety and effi  cacy profi les. 
Robotic repair has a higher complication rate.24 
Laparoscopy off ers simultaneous bilateral repair, 
early return to work and reduced pain and infec-
tion rates. Both Lichtenstein and laparoscopic 
repairsare used for primary and recurrent ingui-
nal 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, per-
form and teach and has a recurrence and compli-
cation 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 fi eld andis 
suitable for elderly patients. Laparoscopy has 
lower rates of infection and chronic pain. Recur-
rence 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 apposi-
tion are suture-approximated under tension, 
strangulating the suture line and leading to re-
pair failure.23 Lichtenstein repair reinforces the 
inguinal fl oor with a prosthesis without any ten-

sion on tissues. Recurrences occur at pubic tu-
bercle 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 fl oor of the inguinal 
canal is cleared of fat. Th e sac is inverted or high-
ligated at deep ring. A light weight polypropyl-
ene mesh of 8x15cm size is tailored to the shape 
of the canal. It must extend 2cm beyond the 
boundaries of inguinal fl oor, especially at pu-
bic tubercle and deep ring. Th e mesh must have 
dome-shaped laxity to allow stretchingon stand-
ing, accommodating increased intra-abdominal 
pressure and shrinkage during post-operativepe-
riod. It must not be too large producing folds, 
nor a narrow strip barelycovering the fl oor.30

Conclusion:
Testiculardescent is an interesting and com-
plex 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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