Inguinal Hernias

What isaHernia? A herniais an abnormal protrusion from one anatomic space to another.

Hippocrates used the Greek hernios for bud or bulge to describe abdominal hernias. Hunter, in 1756,
detailed the embryological origin of theindirect inguina hernia. Other eponyms associated with
inguinal herniarelate to anatomic descriptions by Camper (fascia) in 1801, Cooper (ligament) in 1804,
Cloquet (hernia) in 1817, Grynfeltt (hernia) in 1866, Hesselbach (triangle) in 1814, Laugier (hernia) in
1833, Nuck (canal) in 1650-1692, Petit (hernia) in 1783, and Scarpa (fascia) in 1814. The advent of
antisepsis by Lister in 1865 paved the way for more precise surgical approach to hernia, allowing some
reasonabl e success of an operation not disrupted by infection. In 1871, Marcy thought that closure of
the fascia adjacent to the internal ring would provide areliable repair of the inguinal hernia. In 1884,
Bassini was able to formulate an approach to herniarepair that remains the foundation of modern
herniarepair, reconstruction of the floor. Cheatle used a properitoneal approach in 1920. More
recently, McVay popularized the use of Cooper iliopectineal ligament in repair in 1948.* Modern
pioneers such as Fitzgerald have also been noted for their work in the development of the laparoscope

for herniarepair.

Overal, as much as 10% of the population develops some type of herniaduring life. More than
a half million hernia operations are performed in the United States each year. Fifty percent are for
indirect inguinal hernias, with amale-to-female ratio of 7:1. Twenty-five percent are direct inguinal
presentations.” In the pediatric population, theinguinal herniais the most common condition requiring
operation. Theincidence of inguinal herniasin children is estimated to be between 10 and 20/1,000

live births. The ratio of boysto girlsis4:1 and about 50% will present before 1 yr of age; most are



seen in thefirst 6 mo of life. The most common inguina herniain children isan indirect inguinal

hernia, and while rare, the direct inguinal hernia does occur at 1%.

E

Briefly, anindirect inguinal herniaisacongenital herniaregardless of the patient's age, and it
occurs because of protrusion of an abdominal viscus into the open processus vaginalis. The inguina
canal forms by mesenchyme condensation condensing around the gubernaculum. During the first
trimester, it extends from the testis and to the labioscrotal fold. The processus vaginalis and its fascial
coverings also form during the first trimester.

The testes, which are initially located within the urogenital ridge in the retroperitoneum,
descend to the area of the internal ring by approximately 28th wk of gestation. The descent of the testis
through the inguinal canal is regulated by androgenic hormones and abdominal pressure. During the
last few weeks of gestation or shortly after birth, the layers of the processus vaginalis normally fuse
together and obliterate the entrance to the inguinal canal in the vicinity of theinternal ring. Failure of
obliteration results in avariety of inguinal anomalies. Complete failure of obliteration leadsto a
complete inguina hernia, while obliteration distally with patency proximally leads to an indirect
inguinal hernia®*** In an indirect inguinal hernia, the hernial sac passes through the deep ring
(initially lateral to the inferior epigastric vessels) then along the inguinal canal to the superficial ring.
Additonally, in an indirect inguinal herniatissue may push through into the scrotum.

*

In contrast and usually found exclusively in adults, adirect inguinal her nia occurs when the
hernia sac directly enters the inguinal canal through its weakened posterior wall. Usually the sac lies
posterior to the spermatic cord and rarely enters the scrotum. Direct hernias are frequently attributed to

the wear-and-tear stresses of life. Straining to urinate or defecate, coughing, and heavy lifting have



been implicated as causative factors, leading to trauma and weakening of the inguinal floor.
Furthermore, groin hernias have been demonstrated to occur more frequently in smokers than in
nonsmokers, especially in women.”

Anatomically, the externa iliac vessels pass posterior to the inguinal ligament and
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iliopubic tract and anterior to the pectineal ligament to enter the femoral sheath. The external spermatic
artery arises from the inferior epigastric artery just caudad to the internal inguinal ring to supply the
cremaster muscle. The defining differential between indirect inguinal hernias and direct inguinal
herniasisthe hernia sac’ slocation to the inferior epigasteric artery (Figure-1). This artery arises from
the external iliac artery, and courses vertically with its companion vein in the preperitoneal fat. Sacs

presenting superolateral to the inferior epigastric vessels are indirect inguinal hernias; those arising

inferomedial to these vessels are direct inguinal hernias. (See above Figure-1)

Aswith all medicine, history and physical examination are the best means to diagnosisinguina
hernias. The diagnosis of herniais usually made because a patient, parent, or physician observes a
bulge that may be intermittent and associated with pain. Extreme pain related to a herniain the absence
of incarceration and intestinal vascular compromiseis unusual and should raise the doctor’s suspicion
of an alternative cause of the pain. Occasionally, patients present with paresthesias related to irritation

or compression of inguinal nerves by the hernia. A list of the differential diagnosisfor an inguinal



hernia can be found in Table-1. During sleep or when at rest or relaxed, the hernia may reduce
spontaneously without a noticeable bulge or enlargement of the scrotum. The history of intermittent
groin, labia, or scrotal swelling that spontaneously reducesis classic for an indirect inguinal hernia.

Differntial Diagnosis

Table-1 --

Inguinal hernia Femoral hernia Inguinal adenitis Ectopic testes Lipoma V aricocele Hematoma Psoas
abscess Femoral adenitis Hydrocele Lymphoma Tubercul osis M etastatic neoplasm Epididymitis
Testicular torsion Femoral aneurysm or pseudoaneurysm Sebaceous cyst Hidradenitis of inguinal

apocrine glands

In adults, to help diagnose an inguinal hernia, the doctor begins by examining the inguinal
canal areas for abulge. Visua inspection of the groin frequently reveals aloss of symmetry in the
inguinal areaor adiscrete bulge.*** In addition, a provocative cough may help. The cough is repeated
during invagination of the scrotum while feeling for the impulse. The diameter of the interna ring is
assessed along with palpation of the long axis of the cord just medial to the internal ring. However, the
classic method of examining an adult for an inguinal hernia by placing the index finger into the
inguinal canal is unnecessary in infants and young children. Thisis because the internal and external
rings are parald in infants and young children, and awell-defined inguinal canal is not present. In
children, an inguinal hernia can beidentified by having the infant lie supine with extended legs and
arms over the head. This usually causes the infant to cry, thereby raising the intra-abdominal pressure,
which then demonstrates a bulge over the pubic tubercle (external ring) or a swelling within the
scrotum. Older children can be examined while they are standing, which will increases the intra-
abdominal pressure and demonstrate the hernia.®*

Anincreased incidence of indirect inguina herniasis seen in children with a positive family
history of hernias, cystic fibrosis, congenital dislocation of the hip, undescended testes, ambiguous
genitalia, hypospadias, epispadias, ascites, and congenital abdominal wall defects. Infants with

connective tissue disorders such as Ehlers-Danl os syndrome and mucopol ysaccharidosis (Hunter-




Hurler syndrome) are al'so at increased risk for inguinal hernia® Female infants with inguinal hernias
should be suspected of having testicular feminization because more than 50% of patients with
testicular feminization have an inguinal hernia.

M agnetic resonance imaging and computed tomography scanning with Valsalva's maneuver
have been used to diagnose suspected hernias that are not pal pable.

Numerous classification systems for groin hernias exist. A simple and widely used
classification system of groin herniasisthe Nyhus classification (Table-2). It allows consistent

descriptions of groin hernias and can serve as a guide for the appropriate selection of the surgical

approach.®

Table-2--

Typel: Indirect | Typell: Indirect Type lll: Posterior wall defect TypelV:
inguina hernia-- | inguinal hernia--internal | A. Direct inguina hernia Recurrent hernia

internal inguina | inguinal ring dilated but | B. Indirect inguinal hernia--internal | A. Direct

ring normal posterior inguinal wall | inguinal ring dilated, medially B. Indirect

(e.0., pediatric intact; inferior deep encroaching on or destroying the C. Femorad

hernia) epigastric vessels not transversalis fascia of Hesselbach's | D. Combined
displaced triangle (e.g., massive scrotal,

dliding, or pantaloon hernia)

C. Femoral hernia

The treatment of choiceisfor the inguinal hernia (that does not resolve spontaneously) is
operative repair.“*After the diagnosisis established, an explanation of the signs, symptoms, and risks
of incarceration and the timing, conduct, and risk of the procedure prepares the patient or the patient’s
family for the ensuing repair. A child with tachycardia, fever, or signs of obstruction should have an
immediate operation.” Fluid and electrolyte correction and antibiotic administration precede the
operation. Testicular atrophy occurs with incarcerated pediatric hernias, and the parents should be

warned of the possibility*. Most repairs proceed within several weeks, depending on many factors,




including employment, family, and insurance because of the high risk of incarceration, especialy
during the 1st yr of life.?

Approximately 700,000 inguinal herniorrhaphies are performed as outpatient procedures each
year. According to datafrom the National Center for Health Statistics, the five most common magjor
surgical operations performed by genera surgeonsin 1991 were groin hernia (680,000),
cholecystectomy (571,000), lysis of peritoneal adhesions (339,000), appendectomy (255,000), and

partial excision of large intestine (220,000).’

The fundamentals of indirect inguinal herniarepair are more or less the same regardless of patient
age at presentation. Reduction or excision of the sac and closure of the defect with minimal tension are
the essential stepsin any herniarepair. Overlay, underlay, or sandwiching of tissue edges with plastic
meshes makes up the majority of these techniques today. Overall, there are many different surgical
therapies used to treat an inguinal hernia. Some of the more common are outlined below.

The Bassini Repair

The Bassini repair is begins with an incision cephalad to the inguinal canal. The spermatic cord is
mobilized at the level of the pubic tubercle after incising the skin, dermis, subcutaneous tissues, and
external oblique fascia. The indirect hernia sac isidentified by dissecting the cremaster muscle off the
media aspect of the spermatic cord structures. The hernia sac is carefully dissected free of the
spermatic cord structures to the level of the abdominal wall. The sac is opened at its apex, and its
contents are manually reduced. The purse-string suture closure of the neck of the sac is performed at
the level of the internal inguinal ring. The remaining distal sac is resected. Interrupted sutures are used
to approximate the conjoined tendon and internal oblique muscular edge to the shelving edge of the
inguinal ligament. The media aspect of the floor is repaired by suturing the conjoined tendon or lateral

edge of the rectus sheaths to Cooper ligament. After repair of the floor of the inguinal canal, the



spermatic cord is returned to its normal anatomic position and the external oblique fasciais
approximated over the cord structures. Following repair of the floor of the inguinal canal, the
spermatic cord is returned to its normal anatomic position and the external oblique fasciais
approximated over the cord structures.?

McVay (Cooper Ligament) Repair

The Cooper ligament operation (McVay) has traditionally been a popular repair for the correction of
large inguinal hernias, direct inguinal hernias, recurrent hernias of the groin, and femoral hernias. The
conjoined tendon is sutured to the Cooper ligament from the pubic tubercle laterally to the femoral
canal. The femoral canal must be narrowed when using this approach for the correction of afemoral
hernia. The repair is continued at the level of the femoral canal by making atransition from the Cooper
ligament anteriorly so that the conjoined tendon is sutured to the inguinal ligament beyond the femoral
canal. Theinternal inguinal ring is recreated with adequate laxity to allow the passage of thetip of a
Kelly clamp adjacent to the cord structures.

L apar oscopic Hernia Repair

The laparoscopic approach, either properitoneal or transperitoneal, is used increasingly. It has
added an exciting and highly controversial dimension to herniorrhaphy. The laparoscope allows the
surgeon to visualize the hernia defect and surrounding anatomy with enhanced clarity and
magnification.® The current popular techniques for laparoscopic herniarepair include the
transabdominal preperitoneal (TAPP) repair and the totally extraperitoneal approach (TEPA). The
actual herniarepair is similar in both these techniques. The main difference between TAPP and TEPA
is the manner in which access to the preperitoneal space is achieved. TAPP uses intraperitoneal trocars
and the creation of a peritoneal flap over the posterior inguinal area. TEPA provides accessto the
preperitoneal space without entering the peritoneal cavity.® There are usually 3 sites for trocar

placement for the transabdominal preperitoneal |aparoscopic herniarepair. Usualy, mesh is secured



to the anatomic frame with a hernia stapler. The mesh is stapled to Cooper ligament, the posterior
Figure-2 rectus abdominis, the transversus abdominis aponeurotic arch, and the
lateral iliopubic tract.
L aparoscopic views of the
groin anatomy before and after
incision of the peritoneum can
be seen in Figure-2 at | eft.

In most cases of
laparoscopic inguinal hernia
repair a prosthetic mesh is used
to block the hernia space and
prevent aherniafrom
reoccurring. A prosthetic mesh
IS secured to the posterior
inguinal wall to consistently
present anatomic structures.
Medial to the inferior
epigastric vessels, the mesh is
secured to the Cooper

ligament, the lacunar ligament, the posterior rectus musculature, and the transversus abdominis
aponeurotic arch. Laterally, the mesh is attached to the lateral extension of the transversus aponeurotic
arch and the superior edge of the iliopubic tract. In arecent study, Macklin and colleagues compared
collagen mesh with polypropylene mesh in primary inguina herniarepair. They found that
postoperatively there was an increase in hematomas in the polypropylene group, however infection and

inflammation were similar postoperatively and at 3 months for both types of mesh.*



After the meshisin place, staples should not be placed below the lateral iliopubic tract because of
potential injury to the genitofemoral nerve and the lateral femoral cutaneous nervein thisregion.

The use of Iaparoscopic techniques for the repair of groin hernias has incited a heated debate.
Proponents of this technique emphasi ze the benefits of excellent visualization, minimal pain, rapid
return to work and normal activities, small incisions that provide improved cosmesis and decreased
wound infection complications, and potential cost savings secondary to decreased work loss®. Millikan
and many others have demonstrated the benefits of |aparoscopic herniorrhaphy over various
conventional approachesin selected patients."** Moreover, Bringman et. al. found that the open
Bassini repair produces unacceptably high recurrence rates.*

Critics of laparoscopic herniarepair emphasize the necessity for general anesthesia, the
operative costs, the violation of the peritoneal cavity (with the TAPP repair), the necessity for

advanced |aparoscopic skills, and the lack of long-term follow-up to document recurrence rates.”

In adult patients, complication rates from open inguinal herniorrhaphy vary from 1 to 26%,
with most reports ranging from 7 to 12%." In general however, most recurrences from any type of
inguina herniarepair happen within 5 years of operation. Reported recurrence rates vary from less
than 1 to 7% for indirect inguina hernias, and from 4 to 10% for direct inguinal hernias. Recurrence
may result from technical failure, inadequate fascial strength, impaired wound healing, trauma, or
progressive weakening of surrounding tissue approximated under excessive tension.™ The recurrence
rate increases in children younger than 1 year; in elderly patients; after incarcerations; in those with
ongoing increased intra-abdominal pressure, those with growth failure, prematurity, seizure disorder,
orchiopexy, or chronic respiratory problems; and in girls with sliding hernias.***

Intraoperative complications include injury or transection of spermatic cord structures; vascular

injury producing hemorrhage, severance, or entrapment of nerves; visceral (usually 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.

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 consist of urinary retention and
urinary tract infection. Deep venous thrombosis can occur after |aparoscopic or open herniarepair.
Death related to the repair of agroin herniais extremely unusual, but because of the advanced age and
comorbid conditions of many patients, deaths have occurred.® Also, compression or entrapment of the
lateral femoral cutaneous nerve can result in meralgia paresthetica--pain and paresthesias in the
anterolateral thigh.™® In astudy by Selin, who investigated long term pain with open herniarepair,
found that persistent pain was noted as a significant morbidity in more than 10% of patients 2 years
after herniarepair and that it is more common in patients who have not had a palpable hernia
preoperatively. ™

Theinguina herniaisarelatively common medical condition. Correct identification and
management of the problem consists of physician experience and proper communication with the
patient about his/her options. Inguinal herniarepair is one of the most common operations performed,
and both open and laparoscopic techniques are used. Pros and cons must be weighed and tailored to
each patient. With approximately 700,000 inguinal herniorrhaphies performed each year, a
complication rate of approximately 10% of these individuals poses a problem of significant magnitude.
Thus, although inguinal herniarepair is an exciting procedure, new and better techniques must still be

created. For more information please consult the sources listed below.
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