Hernia Surgery

Hernia is the term used to describe an opening or weakness in the
muscular structure of the wall of the abdomen. This defect causes a
bulging of the abdominal wall. This bulging is usually more noticeable
when the abdominal muscles are tightened, thereby increasing the
pressure in the abdomen. Any activities that increase intra‐abdominal
pressure can worsen a hernia; such as lifting, coughing, or even
straining to have a bowel movement. Imagine a barrel with a hole in its
side and a balloon that is blown up inside the barrel. Part of the
inflated balloon would bulge out through the hole. The balloon going
through the hole is like the tissue of the abdomen bulging through a
hernia. Hernia surgery is one of the most commonly performed
surgeries in the United States. Operating Room nurses must have a
sufficient knowledge of each type of hernia and a good understanding
of the surgical procedure that is recommended for each type of hernia.
The word hernia is a Latin term that means “rupture” of a portion of a
structure. Descriptions of hernia reductions date back to Hammurabi
of Babylon and the Egyptian papyrus. Weakness of the abdominal wall,
congenital or acquired, results in the inability to contain the visceral
contents of the abdominal cavity within their normal confines. More
than 700,000 surgical procedures are performed each year nationally to
repair congenital hernia defects; nearly 75% of all acquired hernias
occur in the inguinal region. Of these, about 50% of hernias are indirect
inguinal hernias and 24% are direct inguinal hernias. Incisional and
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ventral hernias account for approximately 10% of all hernias; as the
frequency and magnitude of abdominal surgeries have increased in
recent years, so has the incidence of incisional hernia. The most
common cause of an incisional hernia is wound infection. Femoral
hernias account for 3%, and unusual hernias account for the remaining
5% to 10%.
Most hernias occur in males. The most common hernia in males and
females is the indirect inguinal hernia. Femoral hernias occur much
more frequently in females, and only 2% of females will develop
inguinal hernias in their lifetime. Also, hernias occur more commonly
on the right side than on the left. Hernia surgery is one of the most
common operative procedures performed and is the preferred
treatment when a defect is detected.
A hernia can occur in several places in the abdominal wall, with
protrusion of a portion of the parietal peritoneum and often a part of
the intestine. The weak places or intervals in the abdominal
aponeurosis are 1) the inguinal canals 2) the femoral rings and 3) the
umbilicus. Any number of conditions causing increased pressure within
the abdomen can contribute to the formation of a hernia. Contributing
factors to hernia formation include age, gender, previous surgery,
obesity, nutritional state, and pulmonary and cardiac disease. Loss of
tissue turgor occurs with aging and in chronic debilitating disease.
Current evidence suggests that adult male inguinal hernias are likely
associated with impaired collagen metabolism and weakening of the
fibroconnective tissue of the groin. Smoking has also been attributed
as a contributing factor of hernia formation. Successful hernia surgery
is measured by the percentage of recurrence, the number of
complications, total costs, and return to normal activities of daily living.
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A hernia is a sac lined by peritoneum that protrudes through a defect in
the layers of the abdominal wall. Generally, a hernia mass is composed
of covering tissues, peritoneal sac, and any contained viscera. Hernias
may be acquired or congenital.
Depending on their location, hernias are classified as direct inguinal,
indirect inguinal, femoral, umbilical, incisional, or epigastric. Hernias in
any of these groups are either reducible or nonreducible; that is, the
contents of the hernia sac either can be returned to the normal
intraabdominal position or are trapped in the extraabdominal sac,
incarcerated). The conditions preventing the return of the hernia
contents to the abdomen can result from 1) adhesions between the
contents of the sac and the inner lining of the sac, 2) adhesions among
the contents of the sac, or 3) narrowing of the neck of the sac. Patients
with incarcerated hernias may have signs of intestinal obstruction, such
as vomiting, abdominal pain, and distention. The greatest danger of an
incarcerated hernia is that it may become strangulated. In a
strangulated hernia, the blood supply of the trapped sac contents
becomes compromised and eventually the sac contents necrose. When
bowel is strangulated in such a hernia, resection of necrotic bowel, in
addition to the repair of the hernia defect, becomes necessary. Table
1.1 gives a summary of the surgical anatomy of hernia rings as
presented in this course.
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TABLE 1. HERNIA
Hernia

Definition

Boundaries

IF Incarcerated

Anterolateral Abdominal Wall
Medial edge of right or left rectus sheath (anterior and
posterior laminae as well as lateral edge of muscle
between) may form lateral border

Superior or inferior incision of linea, alba;j rarely lateral
incision of anterior lamina of rectus sheath

Epigastric (Ventral)

Defect of linea alba anywhere from xiphoid to umbilicus

Umbilical

Incomplete closure of early natural umbilical defect;
absence of umbilical fascia

Omphalocele

Herniation of intraperitoneal viscera into open umbilical
ring

Umbilical cord; hernial sac covered by double layer of
membranes (amniotic outside, peritoneum inside, Wharton
jelli in between)

Right or left horizontal incision

ition between the
muscular

Defect of anterior abdominal wall to right or left of the
midline

Layers of the abdominal wall

May need to incise the lower edge of the ring

Spigelian

Superior and inferior‐linea alba
Lateral‐rectus abdominis muscle

If at intersection of linea semilunaris (Spieghel) and linea
semicircularis (Douglas), or above the linea semicircularis
but below and lateral to the umbilicus: aponeurosis of
internal oblique muscle and the aponeurosis of the
transversus abdominis muscle.

Herniation along the linea semilunaris of Spieghel (line of
transition between the muscular fibers and the
aponeurosis of the transversus abdominis muscle)
anywhere above level of umbilicus lateral to the symphysis
pubis
If the above level of the umbilicus: ring is formed by tear in
the transversus abdominus muscle and a defect of the
aponeurosis of the internal oblique muscle

Isolate sac; ligate through superior or inferior incision of
linea alba

Transvers incision above swelling; oblique incision of
aponeurosis of the external oblique muscle following the
direction of the fibers

Boundaries of deep ring; anteerior and posterior‐thickening
of transversalis fascia "sling" inferior‐iliopubic tract

Groin ‐ indirect
d

Herniation through the deep (internal) inguinal ring
following the spermatic cord in male patients and the
round ligament in female patients; may herniate through
superficial (external) ring

Groin‐direct

Herniation through floor of inguinal canal‐covered by
transversalis fascia and aponeurosis of the transversus
abdominis muscle

Located at medial fossa

Rarely, through external ring; treat as indirect hernia
incarceration

Groin‐external
supravesical

Herniation between midline and lateral umbilical ligament

Partially or totally occupying the supravescical fossa

Treat as indirect hernia incarceration

Boundaries of superficial ring: triangular opening of
aponeurosis of external oblique composed of superior
(medial) and inferior (lateral) crura; base of triangle is pubic
crest

If at deep ring: internal oblique retracted medially by
upward incision; open sac and release incarceration

Proximal ring: anterior iliopubic tract, inguinal ligament, or
rarely, both
Posterior‐ligament of Cooper (pectineal ligament)
Lateral‐femoral vein
Femoral

Herniation through femoral canal (consisting of proximal
ring and distal ring)

Medial‐insertion of iliopubic tract
Distal ring: anterior‐fascia lata
Posterior‐pectineal fascia
Lateral‐femoral sheath
Medial‐iliopubic tract or lacunar ligament
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Small incision to divide inguinal ligament anteriorly;
alternatively, divide the lucunar ligament medially; in the
latter case, be aware of an aberrant obturator artery (30%)
passing medial to the femoral ring in the edge of the
lucunar ligament

Hernia

Definition

Boundaries

IF Incarcerated

Superior triangle: base ‐ 12th rib and serratus posterior
infoerior muscle
Anterior‐posterior border of the internal oblique muscle
Posterior‐anterior border of sacrospinalis muscle
Floor‐aponeurosis of transversus abdominis muscle
Posterolateral
Abdominal Wall
(Lumbar)

Herniation through superior and inferior lumbar triangles

Roof‐external oblique and latissimus dorsi muscle
Inferior triange: base‐iliac crest

Enlarge ring of the superior triangle by medial or lateral
incision midway between the 12th rib and the iliac crest

Anterior‐posterior border of external oblique muscle
Posterior‐anterior border of latissimus dorsi muscle
Floor‐internal oblique with transversus abdominis muscle
and posterior lamina of thoracolumbar fascia internal
oblique
Incisions

Varies according to the incision

Various

Incision of the ring is determined by topography

Pelvic Walls and Perineum
Anterior‐sacroiliac ligament
Sciatic‐suprapiriformatic

Herniation through greater sciatic foramen above
piriformis muscle

Inferior‐upper border of piriformis muscle
Lateral‐ilium

Posterior and inferior (downward and outward) incision of
piriformis muscle; be aware of other structures in greater
sciatic foramen

Medial‐sacrotuberous ligament and upper part of sacrum
Above‐lower border of piriformis muscle
Sciatic‐infrapiriformic

Herniation through greater sciatic foramen below
piriformis muscle

Below‐sacrospinous ligament
Posteriuberous ligamentor‐sacrot

Anterior and superior (upward and inward) incision of
piriformis; be aware of other structures in greater sciatic
foramen

Anterior‐ilium
Anterior‐ischial tuberosity
Sciatic‐subspinous

Herniation through lesser sciatic foramen

Superior‐sacrospinous ligament and ischial spine

Incise obturator internus muscle

Posterior‐sacrotuberous ligament
Superior and lateral‐obturator groove fo the pubis
Obturator

Herniation through the obturator canal

Perineal‐anterior

Herniation anterior to the superficial transverse perineal
muscle

Lateral‐ischiocavernous muscle

Perineal‐posterior

Herniation posterior to the superficial transverse perineal
muscle

Ring formed through levator ani, or between levator ani
and coccygeus muscles

Inferior‐free edge of obturator membrane and the internal
and external obturator muscle
Medial‐bulbospongiosus muscle

Posterior‐transverse perineal muscle
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Incision at lower margin of ring; be aware of obturator
artery, vein, and nerve as they pass through the canal;
inspect for aberrant obturator vessels
Incise deep transverse perined muscle, including both
layers of the urogenital diaphragm; sac passes between
ischiopubic bone and the vagina; in male patients, very rare
Small incision to divide the levator ani muscle

Hernia

Definition

Boundaries

IF Incarcerated

Diaphragm
Hiatal esophageal (sliding
or paraesophageal)

Herniation through diaphragmatic crura

In 50%, right and left limbs or the right crus; in remainder, Left lateral incision toward the central tendon (avoid injury
both right and left crura are involved
to the phrenic nerve): hernial sac is always present

Diaphragmatic rings
Congenital‐Bochdalek

Herniation through the lumbocostal trigone (above and
lateral to left lateral lumbocostal arch)

Located at the posterior portion of the diaphragm close to
10th and 11th ribs; if large, the central tendon is involved

Incisc diaphragm laterally from margin of ring toward
periphery (avoid branches of phrenic nerve)

(posterolateral)
Anterior‐costal cartilage and xiphoid process
Congenital‐
Morgagni(retrosternal)

Herniation through the sternocostal triangles (foramina of
Morgagni)

Lateral and posterior‐diaphragm
Medial‐diaphragm

Lateral incision to enlarge the ring (avoid phrenic nerve)

Ring located at fusion of central tendon and pericardium
Pericardial ring

Herniation through the central tendon of the diaphragm
and the pericardium

Transomental

Herniation through greater omentum

Bordered entirely by omental tissues

Incise omentum between clamps since a vessel will usually
lie in one edge of the ring

Transmesenteric

Herniation through mesentery of small bowel, transverse
mesocolon, pelvic mesocolon, or the falciform ligament

Ring may be located in mesentery of small bowel, the
transverse mesocolon, or the sigmoid mesocolon; at least
one free edge of the ring is usually formed by a branch of
the superior mesenteric or inferior mesenteric artery

Decompress dilated loop; do no incise the neck

Various

Incision of the ring is determined by topography

Peritoneal Cavity and Anatomical Entities within

Foramina or Fossea
Superior‐caudate process of liver and inferior layer of
coronary ligament
Epiploic foramen of
Winslow

Herniation through the foramen

Anterior‐hepatoduodenal ligament
Posterior‐inferior vena cava

After clamping and decompressing the proximal loop, open
the hepatogastric omentum; do not incise the neck

Inferior‐first part of duodenum and transverse part of
hepatic artery
Superior‐duodenum
Right paraduodenal

Herniation through right paradudenal fossa

Anterior‐superior mesenteric artery or ileocolic artery
Posterior‐lumbar vertebrae
Superior‐duodenojejunal flexure or the beginning of the
jejunum, pancrease, and renal vessels

Left paraduodenal

Herniation through left paraduodenal fossa

Anterior‐inferior mesenteric vein and left colic artery
Right‐aorta

Incise lower part of the mouth of the sac (sac lies behind
the superior mesenteric artery or ileocolic artery at the
base of the mesentery of the small intestine)

Incise lower part of the mouth of the sac in downward
fasion (sac lies behind the inferior mesenteric vein and the
left colic artery to the left of the fourth part of the
duodenum)

Left‐left kidney

Superior Ileocecal

Sac under right mesocolon or descendong colon

Illeocolic (ileocecal) fold; formed by an anteriorly located
semilunar elevation of the ileocolic mesentary by the
anterior branch of the ileocecal artery
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Avoid the right ileocolic and right colic arteries

Hernia

Definition

Boundaries

IF Incarcerated

Inferior ileocecal

Sac under cecum

Anterior ileoappendicular fold

Avoid the ileoappendicular artery present in the fold; avoid
injury to ascending colon

Paracolic

Sac under proximal ascending colon

Paracolic fold located in the right gutter

Internal Supravesical
Superior‐the upward continuation of the vesical fascia and
its fusion with the transversalis fascia and the peritoneum
Anterior supravesical

Herniation of the supravesical fossa in front of the bladder

Inferior‐fold of vesical fascia and peritoneum

Incise the posterior margins upward

Lateral‐lateral umbilical ligament and peritoneum
Medial‐medial umbilical ligament and peritoneum
Retrovesical (posterior
supravesical)

Herniation of the supravesical fossa behind the bladder

Superior and anterior‐vesical fascia and peritoneum of
posterior bladder wall

Treat as anterior supravesical

Inferior and posterior‐transverse vesical fold

Postsurgery
After retrocolic gastro‐
jejunostomy

Two potential spaces are created; upper: above the
mesocolon; lower: posterior to the gastric remnant

Anterior‐gastrojejunostomy and efferent or afferent jejunal
loop
Posterior‐posterior parietal peritoneum
Superior‐transverse mesocolon and posterior wall of the
gastric remnant

No incision should be made; perform an enterostomy to
facilitate reduction and closure of the ring

Postsurgery
After antecolic
gastrojejunostomy (when Rare, but more common than herniation of loop to greater
afferent loop is attached
curvature
to the lesser curvature of
the stomach)
After antecolic
gastrojejunostomy (when
afferent loop is attached
to the greater curvature
of the stomach)

Anterior‐afferent jejunal loop with its mesentery
Posterior‐omentum, transverse colon, and
mesoduodenojejunal peritoneal fold
Inferior‐jejunum with its mesentery
Anterior‐gastrojejunostomy and afferent jejunal loop

Information is scant because the herniation is so rare

Posterior‐omentum and mesocolon
Superior‐transverse colon and mesocolon
Inferior‐ligament of Treitz and duodenojejunal peritoneal
fold
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No incision should be made; perform an enterostomy to
facilitate reducation

Types of Hernias
What type of hernia do you have?
Above the belt: you may have a ventral or Abdominal Hernia.
Along the incision line from a previous surgery: you may have an
Incisional Hernia.
Around your belly button: you may have an Umbilical Hernia.
Below the belt: you may have a groin or Inguinal Hernia.
Near the top of your leg: you may have a Femoral Hernia
If you experience gastric reflux: you may have a Hiatal or
Paraesophageal Hernia.
According to the National Center for Health Statistics, some five million
Americans develop a hernia. Yet, only about 750,000 Americans seek
treatment each year. The balance does not add up because they
perceive surgery‐ the only way to treat a hernia‐ to be an
inconvenience to their lifestyle. Others perceive surgery to be a major
invasive procedure that requires an extended hospital stay, followed by
a long and painful period of recovery.

Epigastric Hernia
An epigastric hernia occurs when fat pushes through a weak part of the
belly wall. It occurs in the middle of the belly between the breastbone
and the navel. Most of the time, these hernias are small. Epigastric
hernias often have no symptoms, but they can cause pain in the upper
belly. Epigastric hernia is known also as hernia of the linea alba or
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ventral hernia. The hernia ting is composed entirely of fibers of the
linea alba. It may lie anywhere between the xiphoid process and the
umbililicus. The boundaries of the hernia ring depend on the formation
of the linea alba by decussating fibers of the rectus sheath.
It is likely that herniation is the result of enlargement of the spaces
existing between desussating tendinous fibers of the rectus sheath at
the linea alba. Such enlargements could result from internal pressures,
especially at sites of passage of neurovascular bundles.
The medial edge of one or both (right/left) rectus muscles may form
the lateral border of the hernia ring. If the defect is larger than 1.5 cm,
the lateral border of the hernia ring may be formed not only by the
anterior and posterior laminae of the rectus sheath, but also by the
lateral edge of the muscle between.
A sac may be present at the site of weakness, or there may be a
protrusion of preperitoneal fat without a sac. When incarceratetion
occurs, the ring may be enlarged surgically by superior or inferior
incision of the linea alba. Rarely, a lateral incision of the anterior
lamina of the rectus sheath may be necessary.

Abdominal Hernias
An abdominal wall hernia is the protrusion of an intraabdominal
structures through an abdominal wall defect. The anterior abdominal
wall is composed of external abdominal oblique muscles attached to a
thick sheath of connective tissue called the rectus sheath. The linea
alba extends superiorly and inferiorly from above the xiphoid process
to the pubis. Beneath the rectus sheath lies the rectus abdominis
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muscles, laterally to the right and left of the linea alba. The transverses
costal cartilages, lumbar fascia, iliac crest, and the inguinal ligament
and insert on the xiphoid process, the linea alba, and the pubic
tubercle. The third layer of abdominal wall includes the internal
abdominal oblique muscles originating from the iliac crest, inguinal
ligament, and lumbar fascia and inserting on the tenth to twelfth ribs
and rectus sheath.

Umbilical Hernias
Umbilical hernias are extraperitoneal and occur as small fascial defects
under the umbilicus. They are common in children and frequently
disappear spontaneously by 2 years of age. If the defect persists, a
simple approximation of the overlying fascia is all that is necessary for
repair. In adults, umbilical hernias represent a defect in the linea alba
just above the umbilicus. These hernias tend to occur more frequently
in obese people, making diagnosis more difficult. The majority of adult
umbilical hernias results from a stretching or defect of the umbilical
scar. Umbilical hernias are potentially dangerous because they have
small necks and frequently become incarcerated. Surgical repair is
indicated for all adults with both symptomatic and asymptomatic
umbilical hernias.
Similar to groin hernias, umbilical hernias are of three different types.
By far, the most common, umbilical hernia, is fortunately of least
significance and threat to the patient. It is a small (usually less than 1
cm) defect in the abdominal wall that results from incomplete umbilical
closure. Through this fascial defect can protrude small portions of
omuntum, bowel, or other intraabdominal organs. In adults, even if
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umbilical closure occurred, the umbilical scar is subject to stretching
and defects may enlarge and produce a hernia.
The other two types of abdominal wall herniation are much more
severe, affect only the newborn and, fortunately, are very uncommon.
An omphalocele occurs when, after incomplete closure of the
abdominal wall by the time of birth, a portion of the abdominal
contents herniates into the base of the umbilical cord. Unlike the
simple umbilical hernia, which is covered by skin in omphalocele, the
abdominal contents are separated from the outside world by only a
thin membrane of peritoneum and the amnion.
Gastroschisis is an even more severe failure of abdominal wall closure.
It causes a full‐thickness abdominal wall defect lateral to the umbilicus.
The hernia of gastroschisis is into the amniotic cavity, so there is no sac.
There is no covering of any kind over the intestinal contents, which
protrude from the lateral edge of the umbilicus.
The possible boundaries of the umbilical ring are as follows: Superior
and inferior to the umbilical ring is related to the linea alba and to the
rectus abdominis muscle and the rectus sheath on each lateral side
(right/left). The hernia sac is tightly adherent to the umbilical skin. If
the umbilical hernia is incarcerated, the sac should be carefully isolated.
The ring should be incised as per epigastric hernia.
Because the development process of the abdominal wall continues into
extrauterine life, small protrusions of this type are very common in
infants. Unless incarceration occurs, it is best to ignore it until the pre‐
school years, as most resolve spontaneously. Despite their innocuous
nature in infancy, however, umbilical hernias can become a threat
during adulthood. The rigid surrounding walls of the linea alba
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predispose the patient to strangulation and incarceration of protruded
organs. Omphaloceles and gastroschisis, however, are perinatal
emergencies that require immediate surgical attention.
Commonly used folk remedies (e.g., stuffing cotton balls into the
umbilicus, taping coins over it to prevent protrusion) only delay
developmental closure or complicate the hernia with necrosis of the
overlying skin. The treatment of umbilical hernia is as straight forward
in concept as that of groin hernia: 1) reduce the abdominal wall
contents, and 2) establish the continuity of the abdominal wall. The
surgical procedures for a simple umbilical hernia are as straight forward
in execution as they are in concept. By necessity, surgical therapy for
omphalocele and gastroschisis is intricate and complex, including bowel
resection and the formation of extraanatomic compartments fashioned
of prosthetic materials. Despite these efforts, the mortality rate for
these lesions remains high. Operative repair is indicated in umbilical
hernia when it is nonreducible.

History of Hernia Repair
Groin hernias were originally documented 3500 years ago, with surgical
interventions starting approximately 1500 years after that. Before the
intervention of surgical repair of the hernia, external supports called
trusses were used to contain hernias that protruded from the body. A
brief chronology of some of the events that laid the foundation for
modern hernia repair is presented below in table 1.2.
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Table 1.2
2800 BC

Herodotus reported that physicians specialized in treating
hernia.

1700 BC

Hammurabi described hernia reduction.

400 BC

Hippocrates described hernia as a tear in the abdomen.

200 BC

Galen described anatomy of the abdominal wall.

AD 100

Celsus described clinical signs to differentiate a hernia from
a hydrocele.

1559

Maupassius performed the first surgical intervention to
correct a strangulated hernia.

1724

Geister described direct hernias.

1814

Scarpa described sliding hernias.

1881

Lucas‐Championniere laid the basis for the most important
inguinal hernia repair procedure‐reinforcing the posterior
wall of the inguinal canal and narrowing the internal inguinal
ring.

1887

Bassini introduced his repair that sutured together the
conjoined tendon and the inguinal ligament up to the
inguinal ring; he is considered the father of modern‐day
hernia surgery.

1998

Lotheissen modified the Bassini repair, recommending
muscles be attached to the Cooper ligament . (Cooper was
the first to describe the superior pubic ligament, although he
never used it to surgically repair a groin hernia).
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1918

Nursing textbooks listed instruments for femoral, inguinal,
umbilical, and ventral herniorrhaphy.

1940

Shouldice introduced multilayer closure ;founded Shouldice
Hospital near Toronto. Local anesthesia was used; patients
walked to and from the operating room.

1942

McVay again described Lotheissen repair; it became known
as the McVay/Cooper repair.

1958

Usher introduced use of “Marlex” mesh for repair of both
primary and recurrent hernias, describing it as “tension‐
eliminating.”

1971

Nursing textbooks described the Gallie method, in which
fascia lata is removed from the thigh and stitched around
the hernia orifice.

1982

Ger performed the first laparoscopic herniorrhaphy.

Inguinal Hernias
Inguinal hernias are probably the most common surgical condition
treated in the United States by the general surgeons. It is estimated
that as of May, 2007, general surgeons repair more than 700,000
inguinal hernias each year at a cost of $3 Billion, not including the
patients’ time lost from work, both before and after the operation.
The treatment of inguinal hernias can be said to be following an orderly
process of evolution. Much credit goes to the anatomists who
described the important structures: Poupart, Hesselbach, Cooper,
Thomas, and Gimbernat, to name a few. The next step in this evolution
was contributed by the surgeons: Bassini, Ruggi, Narath, and McVay, to

14

name a few. From the late 1940s to the early 1950s, the introduction
of synthetics provided the surgeon with a weapon that promised a
certain cure. Since the early 1990s, we have seen the introduction of
laparoscopy and the emergence of a controversy that is far from settled
in terms of safety, cost, learning curve, and complications. Experience
reveals that, despite the advances made in the field of hernia surgery
where prostheses and laparoscopy have made significant contributions,
the need to know anatomy and to perform a pure tissue repair has
become indispensable and imperative. Recurrences are still and often
the result of inadequate dissection, failure to recognize a hernia, repair
under tension, or an inappropriate use of a prosthesis.
This process of evolution manifests as surgeons attempt and evaluate
newer techniques. Among the controversial points, one is the value of
resection of the hernia sac. Many surgeons believe that an adequate
posterior inguinal wall reconstruction would be sufficient to contain the
sac and, hence, a hernia. Others consider the resection of the
cremaster unnecessary, particularly if a prosthetic repair is considered
as an alternative for reconstruction of the posterior wall of the inguinal
wall. Other surgeons still never split the posterior wall of the inguinal
canal, under the pretext that this maneuver only promotes the
formation of a recurrent hernia. An important aspect of this ongoing
evolution in hernia surgery is the introduction of various mesh
prostheses through open techniques or laparoscopy and their
acceptance as part of the modern treatment of primary as well as the
more difficult recurrent inguinal hernias.
The contribution of the Shouldice philosophy in this evolution is simply
that it has chosen and implemented the specific steps that have been
introduced over the past 120 years. More exactly, in the early 1950’s ,
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it was the well‐informed surgeon Ernie Ryan , a recent addition to the
Shouldice Hospital staff, who incorporated all the specific steps of the
Bassini repair, which had been known since 1886. Bassini himself had
brought together the pieces of this puzzle by acknowledging and
implementing the observations of all the previously named surgeons.
Bassini had, in a sense, gleaned the fertile fields of the past to produce
an operation that was unique, original, and effective, and that would be
emulated by at least a hundred techniques of pure tissue repairs to
date. The Shouldice repair remains the most faithful reflection of the
Bassini techniques and therefore its success. Later, we will cover the
Shoulice repair in greater depth.
The inguinal region is arguably one of the most complex anatomic areas
of the human body. The transversalis fascia is part of the
endoabdominal fascia and is the deepest part of the posterior inguinal
wall. It is a thin layer that has no bearing on the genesis of a hernia,
though it may precede the peritoneum, and this is best seen with direct
inguinal hernias. The transversalis fascia is the true fascial layer that
forms a complete uninterrupted envelope of fascia external to the
peritoneum of the abdominal cavity. The true posterior inguinal wall is
formed by the aponeurosis of the transverses abdominis. It is this
layer, when it is weak and degenerated, that is seen to bulge and
appear as a direct hernia, followed by the true transversalis fascia and
peritoneum. What constitutes the true defect leading up to a direct
inguinal hernia is a weakness of a layer of connective tissue situated
between the transverses aponeurosis and the transversalis and what
Fruchaud has described as the “vascular lamina.” Posteriorly, in the
retroinguinal space of Bogros, this is referred to as the inferior
epigastric lamina, which extends medial to ‐but not lateral to ‐the
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inferior epigastric vessels. It is a connective tissue layer that generates
as a result of the metabolic defects that lead to hernias. These
metabolic defects are beginning to be understood and they account for
the genesis of all hernias, regardless of their site.
Prior to hernia surgery, every effort is made to obtain the patient’s
cooperation in shedding excess weight. This may require months, but
the dividends are obvious and are reflected in an easier operation
technically, in less tension during approximation of tissue layers, in
early ambulation, and in a lesser incidence of thrombophlebitis and
pulmonary complications. Ironically, with inguinal hernias, there does
not seem to be a convincing correlation between obesity and
recurrences. The same cannot be said of incisional hernias. Still, the
benefits of a lean patient are evident from both the patient’s and
surgeon’s point of view.
Local anesthesia is used in 95% of hernia operations. At the Shouldice
Hospital, procaine hydrochloride has been used since 1945. It is an
excellent drug; it takes effect within minutes, and this effect lasts as
long as 2 hours. The desirability of local anesthesia may be appreciated
when analyzing the patient population. A study at the Shouldice
Hospital subsequently published revealed that 52.1% of all patients
coming to surgery were older than 50 years (Table 1.3). See table 1.3
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Table 1.3

Hernia Patients’ Population Older Than Age 50*

Age Group

# of Patients

# of Operations

%

50‐59

1,116

1,369

19.1

60‐69

1,330

1,533

21.4

70‐79

603

689

9.6

80‐91

124

144

2.0

*Data from 7,159 operations in 1998.

Significant associated cardiac problems range from 15% to 50% (Table
1.4).
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Table 1.4
Incidence of Associated Conditions in Patients Older Than Age 50

Condition

%

Cardiac Arrhythmias

50

Hypertension

20

Congestive heart failure therapy

17

History of myocardial infarction

15

History of angina

15

Anticoagulation

12

The safety of local anesthesia increases the pool of patients who may
undergo surgery. An added advantage is the lesser need for extensive
consultations and investigations to assess the fitness of a patient to
undergo surgery. In turn, this drives down the cost of health care.
The anterolateral abdominal wall consists of an arrangement of
muscles, fascial layers, and muscular aponeuroses lined interiorly by
peritoneum and exteriorly by skin. The abdominal wall in the groin is
composed of two major groups of these structures: a superficial group
(Scarpa fascia, external and internal oblique muscles, and their
aponeuroses) and a deep group (internal oblique muscle, transversalis
fascia, and peritoneum).
Essential to an understanding of inguinal hernia repair is an
appreciation of the central role of the transversalis fascia as the major
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supporting structure of the posterior inguinal floor. The inguinal canal,
which contains the spermatic cord and associated structures in males
and the round ligament in females, is approximately 4cm long and takes
an oblique course, parallel to the groin crease. The inguinal canal is
covered by the aponeurosis of the external abdominal oblique muscle,
which forms a roof. A thickened lower border of the external oblique
aponeurosis forms the inguinal ligament, which runs from the anterior
superior iliac spine to the pubic tubercle. Structures that traverse the
inguinal canal enter it from the abdomen by the internal ring, a natural
opening in the transversalis fascia, and exit by the external ring, an
opening in the external oblique aponeurosis. If the external oblique
aponeurosis is opened and the cord or round ligament is mobilized, the
floor of the inguinal canal is exposed. The posterior inguinal floor is the
structure that becomes defective and is susceptible to indirect, direct,
or femoral hernias.
The key component of the important posterior inguinal floor is the
transversalis muscle of the abdomen and its associated aponeurosis
and fascia. The posterior inguinal floor can be divided into two areas.
The superior lateral area represents the internal ting, whereas the
inferior medial area represents the attachment of the transversalis
aponeurosis and fascia to the Cooper ligament (iliopectineal line). The
Cooper ligament is the site of the insertion of the transversalis
aponeurosis along the superior ramus from the symphysis pubis
laterally to the femoral sheath. The inguinal portion of the transversalis
fascia arises from the iliopsoas fascia and not from the inguinal
ligament.
Medially and superiorly, the transversalis muscle becomes aponeurotic
and fuses with the aponeurosis of the internal oblique muscle to form
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anterior and posterior rectus sheaths. As the symphysis pubis is
approached, the contributions from the internal oblique muscle
become fewer and fewer. At the pubic tubercle and behind the
spermatic cord or round ligament, the internal oblique muscle makes
no contribution and the posterior inguinal wall (floor of the inguinal
canal) is composed solely of aponeurosis and fascia of the transversalis
muscle.
None of the three groin hernias (direct inguinal, indirect inguinal and
femoral ) develops in the presence of a strong transverses abdominis
layer and in the absence of persistent stress on the connective tissue
layers. When a weakening or tear in the apineurosis of the transverse
abdominis and the transversalis fascia occurs, there is potential for
development of a direct inguinal hernia is established.

Indirect Inguinal Hernia
An indirect inguinal hernia occurs when bowel, omentum, or another
intraabdominal organ protrudes through the abdominal ring within the
continuous peritoneal coverage of a patent process vaginalis. An
indirect inguinal hernia is a congenital lesion; if the processus vaginalis
does not remain patent, an indirect hernia cannot develop. Because
20% of male cadaver specimens retain some degree of processus
vaginalis patency, patency of the processus vaginalis is necessary, but
not sufficient, for hernia development. The medical history often yields
the immediate reason for herniation.
The indirect hernia has two close cousins in the groin, the hydroceles.
The communicating hydrocele differs from the indirect hernia only in
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that no bowel has yet protruded into the groin. Instead, serous
peritoneal fluid fills this peritoneal peninsula to whatever level patency
exists. Because there is free communication between the hydrocele
and the peritoneal cavity, the fluid collection is greater after standing
and less after recumbency, and it is significantly augmented by
pathologic formation of ascites within the abdominal cavity. The
noncommunicating hydrocele occurs when a small portion of the
processus vaginalis adjacent to the testicle is not obliterated, but the
remainder of the processus vaginalis between it and the peritoneal
cavity is obliterated. The normal remnant of the peritoneum within the
scrotum of an adult is the tunical vaginalis.

Clinical Presentation
Indirect hernias usually cause a bulge in the groin, typically with
increases in abdominal pressure. The indirect inguinal hernia sac has a
true hernia sac. A 20‐year‐olds man hoisting a refrigerator has
adequate cause for increased intraabdominal pressure. However, it is
equally valid to ask of a 60‐year‐old man, who has had a congenital
patency since birth, why this congenital lesion would appear at this late
date. Often, chronic coughing from bronchial carcinoma, straining at
defecation from a sigmoid obstruction causes an inguinal hernia. Still,
most physician believe that extensive invasive investigation of these
organ systems at the time of hernia diagnosis is inappropriate in the
absence of related symptoms. Indirect hernias are the most common
hernias in both sexes and all age groups (Table 1.5). Indirect inguinal
hernias even occur in infants. They occur more commonly on the right
because of delayed descent of that testicle.
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Table 1.5
Approximate Relative Incidence of Hernia Type

Direct

Indirect

Femoral

Men

40%

50%

10%

Women

Rare

70%

30%

All

Rare

Children Rare

Because indirect inguinal hernias originate through a relatively small
apertures in the posterior inguinal wall (abdominal ring), there is a
significant risk that bowel which slips easily into the processus vaginalis
may become swollen, edematous, engorged, and finally entrapped
outside of the abdominal cavity. This process, known as incarceration,
is the most common cause of bowel obstruction in people who have
not had previous abdominal surgery. An inguinal hernia that cannot be
reduced is called incarcerated. It is the second most common cause of
small bowel obstruction. Incarceration is a complication in indirect
inguinal hernia. This entrapment can become so severe that the blood
supply to or from the bowel is compromised (strangulation). An
inguinal hernia with localized bowel swelling and gangrene that
eventually causes perforation is a strangulated hernia. The result is
bowel necrosis. Although omentum or even loops of bowel can remain
incarcerated outside the abdominal wall for months or years without
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proceeding to strangulation, surgeons seek to prevent this complication
by recommending hernia repair whenever the diagnosis is made. With
time, repeated protrusion of abdominal organs sufficiently dilated the
abdominal ring, and incarceration and strangulation become less likely.
This process, however, also implies greater destruction of the posterior
inguinal wall, which is more difficult to repair, and a greater likelihood
of recurrence. The direct inguinal hernia is the hernia least likely to
incarcerate. The indirect inguinal hernia is the most likely to
incarcerate.

Treatment
A bulge indicates that the abdominal contets are protruding through an
abdominal wall defect. A bulge is a common finding in both direct and
indirect inguinal hernias. Indirect hernias are not amenable to medical
therapy, although palliation is sometimes sought with the use of a
truss. A truss is a fist‐sized ball of leather, rubber, or fabric that is
positioned by the patient over the protruding hernia bulge and
strapped in place with variously designed belts and straps. Hernia
defects never close spontaneously, and the use of a truss only increases
scarring and the risk of incarceration. These two facts emphasize the
importance of early diagnosis and surgical treatment of all hernias.
Despite this caution, some patients are at such higher risk for
complications from any invasive procedure that a truss may be the best
approach.
When an incarceration is encountered, a few gentle manual attempts
at reduction (i.e., returning the entrapped organ to the confines of the
abdominal cavity) are warranted. Although these attempts are
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successful in only 60% to 70% of cases and are associated with some
risk to the entrapped structure, they are justified by the potential
benefits of patient comfort, relief of obstruction, and prevention of
strangulation, and by the diagnostic information obtained.
The surgical repair of indirect hernias is conceptually simple: 1) reduce
any abdominal viscus to the abdominal cavity; 2) obliterate the
processus vaginalis at a point high against the abdominal wall; and 3)
reform a snug abdominal ring around the spermatic cord by anchoring
the nondiseased remnants of the posterior wall or its replacement to
their normal anatomic insertion onto Cooper’s ligament and the
anterior insertions onto Cooper’s ligament and the anterior femoral
sheath. This simple concept took anatomists and surgeons about 100
combative years to develop, and is still in evolution.

Indirect Hernia Deep Ring
As stated earlier, an indirect hernia can be congenital or acquired.
Herniation takes place through the deep ring. The sac follows the
spermatic cord in males and the round ligament in females.

Deep Ring
There is a normal defect in the transversalis fascia and transverses
aponeurosis shaped like the uppercase Greek letter lambda Λ . The
anterior and posterior arms are a special thickening of the transversalis
fascia, forming a sling. However, the formation of the ring is not so
simple. The inferior border is formed by another thickening of the

25

transversalis fascia and transverses aponeurosis‐the iliopubic tract‐
which is in some cases only weakly aponeurotic.
Remember: The anterior (superior) arm (crust) is formed by the
transverses abdomininis arch. The posterior (inferior) arm is formed by
the aponeurotic fibers from the iliopubic tract.

Superficial Ring
The external (superficial) ring is a triangular cleft in the aponeurosis of
the external oblique. The base is related to the pubic crest. Its margins
are formed by two crura, superior (medial) and inferior (lateral). The
superior crus is formed by the apineurosis of the external oblique and
the inferior crus by the inguinal ligament. To be more specific, the
medial crus is attached to the lateral border of the rectus sheath and to
the tendon of the rectus abdominis muscle in a form whose structure is
subject to considerable variation. The lateral crus is attached to the
pubic tubercle.
The pathway of an indirect hernia sac and its contents may be
interparietal in rare cases. Incarceration may take place at the deep
(internal) or superficial (external) ring. In children, constriction is
usually at the superficial ring. With such pathologic findings at the
deep ring, the internal oblique muscle should be retracted medially by
upward incision. At this point, the sac may be opened and the incision
continued upward as necessary to release the incarcerated viscus.

26

Direct Hernia
The ring of the direct hernia is located in the medial inguinal fossa
within the “Triangle of Hesselbach.” The hernia sac passes through the
floor of the inguinal canal. The inferior, or lower, border of
Hesselbach’s triangle in the groin is the inguinal ligament. Unlike the
serpentine course of the indirect hernia, the direct inguinal hernia
proceeds directly through the posterior inguinal wall. As opposed to
indirect hernia, direct hernias protrude medial to the inferior epigastric
vessels and are not associated with the processus vaginalis. Because
there is no sac, they tend not to protrude with the cord into the
scrotum and are generally believed to be acquired lesions, although
there is considerable congenital variation in the strength of the
posterior walls. Because they are acquired lesions, they are more
common in older men. They occur over time as a result of pressure and
tension on the muscle and fascia.
Direct hernias, like indirect hernias, cause bulges in the groin. A
spectrum of abnormality exists from very small‐necked pedunculated
herniations of preperitoneal fat (diverticular direct hernias) to large,
bulging protrusions that destroy the entire posterior inguinal wall.
Because of the lower incidence of incarceration and strangulation
associated with direct hernias, a more relaxed approach to their repair
is tolerated. However, because larger anatomic areas are frequently
involved, more complex repair are often required. The same
procedures are employed as in the repair of indirect hernias, but no
attention needed to a (nonexistent) hernia sac.
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Direct/Indirect Hernias similarities
The deep epigastric vessels (inferior epigastric) arise from the external
iliac vessels and enter the inguinal canal just proximal to the internal
ring. The triangle formed by the deep epigastric vessels laterally, the
inguinal ligament inferiorly, and the rectus abdominis muscle medially
is referred to as the Hesselbach triangle.
Hernias that occur within the Hesselbach triangle are called direct
inguinal hernias. Indirect hernias occur laterally to the deep epigastric
vessels. Both direct and indirect hernias represent attenuations or
tears in the transversalis fascia.
Direct hernias protrude into the inguinal canal but not into the cord and
therefore rarely into the scrotum. Direct inguinal hernias usually result
from heavy lifting or other strenuous activities. Indirect hernias leave
the abdominal cavity at the internal inguinal ring and pass with the cord
structures down the inguinal canal. Consequently the indirect hernia
sac may be found in the scrotum. Indirect hernias may be either
congenital, representing a persistence of the processus vaginalis, or
acquired. In a congenital hernia, the hernia sac has a small neck, is
thin‐walled, and is closely bound to the cord structures. In an acquired
indirect hernia, the neck is wide and the sac is both short and thick‐
walled. When both direct and indirect hernias are present, the defect is
called a pantaloon hernia after the French work for “pants”, which this
situation suggests.
Please click on video to play
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Example of Hernia Dictation
Each surgical dictation is as unique as the surgeon performing the
surgery and the surgery itself. Below is an example of a surgical
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dictation from a general surgeon who had performed a left inguinal
hernia surgery.

Patients Name

Sex

DOB

Mr. Jones

Male

4/13/1945

PREOPERATIVE DIAGNOSIS: Left inguinal hernia
POSTOPERATIVE DIAGNOSIS: Left inguinal hernia, small indirect with
large cord lipoma
OPERATION: Left inguinal herniorrhaphy with plug and patch
SURGEON: DR. Feel Good
ASSISTANT: None
ANESTHESIA: General laryngeal mask airway
INTRAVENOUS FLUIDS: 700 milliliter crystalloid
ESTIMATED BLOOD LOSS: 20 milliliters
SPECIMENS: None
COMPLICATIONS: None

INDICATIONS: Mr. Jones is a 65‐year‐old man with recent
uncomfortable left groin bulge. He has had a prior right inguinal repair
and thinks this spot feels the same. He was seen in the clinic where
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there was no obvious hernia felt at that point, but there was some
laxity to the floor. Due to his complaints of reducible bulge and his
symptoms, he was offered left groin exploration and hernia repair if
one was found, and he desired this. He was taken to the operating
room today for this.
FINDINGS: There was a very large cord lipoma as well as a small indirect
hernia. These were both reduced into the preperitoneal space and
repair performed with a small plug and patch setup.
PROCEDURE: The patient identified in the preoperative holding and
taken to the operating room, placed supine on the table. Appropriate
per anesthesia time out in compliance with Surgical Care Improvement
Project measures, he was placed under anesthesia and laryngeal mask
airway inserted. Left abdomen and groin was clipped, prepped and
draped in the usual sterile fashion. Quarter percent Marcaine with
epinephrine was used for local anesthetic and this was infused in the
skin and subcutaneous tissue and skin incision over the left inguinal
area performed with scalpel. Soft tissues divided with cautery down to
the level of the external oblique aponeurosis. Additional local infused
underneath it and the aponeurosis opened sharply out through the
external ring. The cord was now dissected away from the walls of the
canal. There was some laxity to the floor of the canal but no discrete
direct hernia. There was obvious large cord lipoma.
Next, the cord was dissected back to the level of the internal ring.
There was a small indirect sac as well as the large cord lipoma. These
were able to be reduced back to the preperitoneal space and then a
small mesh plug inserted and secured with a series of interrupted 3‐0
Polysorb sutures. The Onlay mesh patch was now secured over this
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and secured at the pubic tubercle using 2‐0 Prolene, which was run up
to the shelving edge of the ilioinguinal ligament. Several interrupted
bites of 2‐0 Prolene more medially and 2‐0 Polysorb more laterally
were used to secure the superior portion of the mesh. The tails of the
mesh were brought around the cord and secured to the lateral tissues
using a U stitch of 2‐0 Prolene. The ilioinguinal nerve was seen and was
dissected away and passed underneath the mesh until a point of no
tension. The additional local anesthetic was now given. The external
oblique aponeurosis closed with a running Polysorb suture. Scarpa’s
reapproximated with a few interrupted Polysorb’s and skin closed with
subcuticular 3‐0 Biosyn. A total of 50 milliliters of local anesthetic had
been infused during the case. Steri‐Strips, Telfa and Tegaderm were
applied.
The patient was then awoken from anesthesia, extubated and returned
to the recovery room in stable condition.
DICTATED BY:
Dr. Feel Good
2/15/2011

Nursing Considerations
A thorough assessment of the patient with a hernia begins with the
history of previous surgeries related to the herniated area. Information
relating to a familial history of hernias, the patient’s nutritional status,
when the symptoms occurred, a history of obesity, increased
intraabdominal pressure, chronic cough, constipation, benign prosraric
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hypertrophy, intestinal obstruction, colon malignancy, and for women,
pregnancy test should be obtained. A list of the patient’s current
medications should be collected, as well as a history of chronic illness
and allergies, including latex allergies (because a Penrose drain may be
used during the procedure). The patient’s occupation and physical
activities should also be determined.
Pain is often a notable symptom for the patient, it may be described as
a “burning sensation.” An accurate description of the type and degree
of pain is included in the assessment. Patients often describe the
feeling of a foreign body, or mass, at the hernia site. This may appear
on arising in the morning and disappear while sleeping.
The diagnosis of hernias should be accompanied by a clinical physical
examination. Palpitation of the herniated area reveals the contents of
the hernia sac. Fingertip palpation allows the nurse to feel the edges of
the external ring or abdominal wall. Having the patient stand and
cough or prolonged strain during the examination also assists in the
evaluation of the herniated area. If a definitive diagnosis is not
confirmed, ultrasonic scanning and imaging techniques (e.g.,
computerized tomography (CT), herniography, standard radiography)
may be employed.
In some patients, a hernia may cause no symptoms. Its only sign may
be a swelling or protrusion in a restricted area of the abdominal wall. If
the hernia is unilateral, the patient notes the lack of protrusion on the
other side in comparison. The area may be visible when the patient
stands or coughs and may disappear when reclining. Femoral hernias
can be difficult to diagnose and may resemble an enlarged lymph node.
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Preoperative testing for a hernia repair facilitates safe and efficient
perioperative care. Baseline data are obtained by a complete blood
count. Patients older than 40 years may need an electrocardiogram
(ECG) and chest radiograph. Patients with a history of more complex
medical problems must be fully evaluated with appropriate laboratory
tests.

Perioperative nursing responsibilities
The perioperative nurse formulates a plan of care for the patient
undergoing herniorrhaphy by assimilating knowledge pertaining to the
anatomy involved and principles of asepsis. Instrumentation, draping,
and positioning for the patient’s surgery depends on the type of hernia
and repair to be performed for example, open versus laparoscopic.
The patient may undergo general anesthesia, spinal or epidural block,
reginal anesthesia with sedation, or local anesthesia with sedation.
Routine monitoring equipment, such as a three‐lead or five‐lead ECG,
oxygen‐saturation monitor, and blood pressure cuff, is used for a hernia
repair. An intravenous line is inserted for fluid replacement and
medication administration. The surgical site is marked as part of the
preoperative verification process and rechecked during the time out.
The patient is usually positioned supine with basic prepping and
draping procedures followed. As with any surgical procedure, the prep
solution must dry before the start of the surgical procedure as part of
fire safety measures. To maintain the patient’s dignity and modesty,
expose only the part of the patients’ body necessary for antimicrobial
skin preparation. Instruments used for herniorrhaphies are those
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found in standard laparotomy sets, laparoscopy sets, or minor sets.
The advantage of a midline vertical incision over a transverse
abdominal incision is a low incidence of incisional hernias.
A self‐retaining retractor, such as a Weitlaner, facilitates the separation
of tissue layers. A moistened Penrose drain is used to retract the
spermatic cord structures for better exposure. Because the peritoneal
cavity may be entered in this procedure, sponge, sharp, and instrument
counts are performed.
With a sliding hernia or an incarcerated hernia, the possibility of having
to enter the peritoneal cavity must be considered. If the hernia is
strangulated, necrotic bowel must be resected and instruments for
doing a bowel anastomosis must be ready. For this procedure,
antibiotics may be added to the irrigation to prevent an infection. A
sliding hernia is a hernia in which a part of the wall of the protruding
peritoneal sac is formed by an intraabdominal structure.
Repair of an inguinal hernia includes approximation of the transversalis
fascia with a heavy nonabsorbable type of suture; mesh may also be
used. With some indirect hernias, only 2 or 3 sutures may be
necessary. In other cases, however, up to 10 sutures in succession may
be needed. Scarpa fascia is approximated with absorbable sutures, and
the skin is closed by one of several methods. Several types of
prosthetic mesh are available to support hernia repair.
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Post‐Operative
Evaluation of the patient having repair of a hernia should include
examination of all skin surfaces to assess variances with the
preoperative assessment data. The patient should awaken from
general anesthesia, if it is used, in a reasonable amount of time without
exhibiting signs of anxiety or extreme disorientation. Extubation should
be timely to avoid stress on the repaired hernia site. The evaluation of
the patient’s status can be phrased in outcome statements such as the
following:
• The patient will return to previous level of activity
• The patient will not experience urinary retention or scrotal
edema.
• The patient will remain free of or manage scrotal edema
The patient and family or significant others will verbalize understanding
of hernia and recommendations for convalescence and will be able to
describe possible complications (infection, seroma formation,
hematoma, or postoperative neuralgia) that are to be reported to the
physician.
The postoperative nurse gives a hand‐off report to the post‐operative
care unit (PACU) nurse pertaining to relevant events and patient status
during the operative procedure.
Urinary retention may occur after a herniorrhaphy, and measures must
be taken to prevent overdistention of the bladder. Early ambulation is
encouraged to facilitate resumption of bladder and bowel functions. If
the bowel has been resected because of strangulation, a nasogastric
tube and suction may be required to reduce the incidence of
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postoperative vomiting and distention with subsequent strain on the
suture line.
Greater involvement of patients in their own care increases the
likelihood of achieving the best post surgery outcome and
simultaneously supports a quality‐improved, cost‐conscious
environment. For the hernia patient to assume such
responsibilities, plans for patients and family education along with
plans for discharge and home recovery need to be designed.
Options such as open or laparoscopic repair techniques, surgical
and recovery times, analgesic requirements, complication rates,
and times for return to full activity become part of informed
consent. Once the patient and surgeon have decided on the
surgical approach, the perioperative nursing responsibilities for
teaching the patient initial postoperative management strategies
become crucial. Preferably, discharge planning is begun before
admission. This becomes increasingly important because hernia
repair is commonly performed as an ambulatory procedure.
Anticipated postoperative care, including incision care, incisional
splinting as early ambulation and deep breathing is reviewed.
Pain management is important as a part of discharge planning;
frequently, surgical patients report inadequate pain management
during their postoperataive recovery and convalescence.

Repair of Sliding Hernias
Direct or indirect hernias may occur as sliding hernias. A sliding
hernia occurs when the wall of a viscus forms a portion of the wall
of the hernia. The most common sliding hernias involve the
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bladder in direct hernias, the sigmoid colon in left indirect hernias,
and the cecum in right indirect inguinal hernias. This hernia must
be recognized early in the repair because attempts at surgical
removal of the entire sac will injure the sliding viscus.
Operative Procedures
1. The sac is opened in an area where no bowel is present and is
excised medially and laterally to a point at which the bowel can
be mobilized.
2. The lateral and medial peritoneal margins are approximated.
3. The bowel is reduced to the peritoneal cavity, and high ligation
of the sac is performed.
4. Repair of the transversalis fascia is done by one of the methods
previously described.
Littre Hernia, Maydl Hernia, and Richter Hernia
An inguinal hernia containing a Meckel diverticulum is called a Littre
hernia, and one containing two loops of bowel is called a Maydl hernia.
A special type of strangulated hernia is a Richter hernia. In this hernia,
only a part of the circumference of the bowel is incarcerated or
strangulated in the hernia. Frequently it is described as a “knuckle of
bowel” that becomes trapped and ischemic. Because initially a very
small area is necrotic, diagnosis may be delayed.
A Richter hernia most frequently occurs in femoral hernias because of
the small size and sharp, relatively inflexible nature of the fascial ring in
this area. A strangulated Richter hernia may be reduced
spontaneously, and the gangrenous piece of intestine may be
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overlooked at the time of operation. Most commonly, the distal ileum
is involved in a Richter hernia however, omentum is frequently
encountered in the sac. The favored approach for repair is through the
preperitoneal space.

Repair of Inguinal Hernias in Females
Regardless of the specific technique used, the initial approach to the
repair of a hernia in the female is the same as that used in the male.
The cremaster muscles are opened to expose the round ligament,
variations that may be encountered include the following: 1) with the
sac exposed and cleared from the round ligament, the round ligament
and accompanying vessels are dissected free from the inguinal floor to
the labium; 2) at the labium the round ligament is clamped, ligated,
and divided; 3) the sac at the internal ring is opened, checked to be
sure that no abdominal contents are present, and ligated at its neck,
together with the round ligament and associated vessels; or 4) the sac
to the ligature is removed with the distal round ligament, while the
ligated stump retracts promptly into the abdomen. The remainder of
the repair is the same as that previously described.
We have broadly discussed the inguinal hernia surgery and given an
overview, now are you ready to go step‐ by‐ step?
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Technical surgical aspects of the Shouldice Hernia Repair

Local Anesthesia
The skin is infiltrated with 1% Procaine hydrochloride (or the doctor’s
preference) from a level 2 to 3 cm away from the anterosuperior iliac
spine, along a line directed toward the pubic spine. A wheal
approximately 4 cm wide is raised. A volume of 60‐ to 90 mL of 1%
Procaine is required for this purpose.
Dissection
An incision is made over the medial two‐thirds of a line joining the
anterior superior iliac spine to the pubic spine. All subcutaneous
bleeders are tied with polyglactin sutures. The external oblique
aponeurosis now comes into view. Another 20 to 30 mL of Procaine is
injected deep to this aponeurosis. Near the internal ring, the Procaine
is injected deep enough to allow infiltration between the internal
oblique and transverses muscles. This is the plane in which the
ilioiguinal and iliohypogastric nerves emerge. More medially, these
nerves are deep to the external oblique aponeurosis. The genital
branch of the genitofemoral nerve, emerging at the internal ring, is
more laterally placed, inferior and lateral to the spermatic cord, often
within the substance of the cremaster.
The external oblique aponeurosis is now incised from the superficial
ring to a point 2 to 3 cm lateral to the deep inguinal ring. Each flap of
the aponeurosis is widely undermined and freed. Each of the three
nerves now becomes distinct and can again be infiltrated individually
with 1 to 2 mL of Procaine. Another 5 to10 mL of Procaine is injected
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within the loose areolar tissue around the spermatic cord at the deep
inguinal ring and within the external spermatic fascia to block the
conduction of the sympathetic pain fibers within this cord.
The cremaster muscle is now in full view and is incised on its anterior
aspect, in the direction of its fibers. The incision is extended from the
level of the pubic crest to the deep inguinal ring. The vas deferens and
accompanying vessels within and about the deep spermatic fascia are
freed, leaving a thin flap of cremaster muscle medially and the other
flap of cremaster with its cremasteric vessels and genital nerve
laterally. This nerve is resected separately. The medial flap of the
cremaster muscle is resected entirely. It often contains a small
cremesteric artery, which one must be careful to ligate. The lateral flap
of the cremaster idoubly clamped and then divided, leaving two
stumps, one medial and one lateral. Each stump is doubly ligated
since it will contain cremasteris vessels that are substantial in size and
could become a source of postoperative bleed. The double ligature of
each stump will allow the insertion of a suture between the ligature, as
we shall see later.
At this stage, another 10 to 15 mL of Procaine is injected deep to the
transversalis fascia. This anesthetizes smaller branches from the
ilioinguinal and iliohypogastric nerves that perforate along the margin
of the lateral edge of the rectus with the margin of the lateral edge of
the rectus with the internal oblique‐transversus muscle layer.
With the cremasteric muscle resected, it becomes impossible to miss an
indirect sac. If no such sac is present, one must then dissect on the
medial aspect of the cord along the vas deferens at the level of the
internal ring to demonstrate a peritoneal protrusion. The protrusion is
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infiltrated with 2 to 3 mL of Procaine, dissected free, and allowed to
retract into the preperitoneal space.
In an indirect sac is found, the dissection is then carried out as deeply
beneath the internal ring as feasible. The sac is resected, and the
ligated stump of peritoneum retracts and disappears into the
peritoneal space. This ligation of the sac need not be as “high” as
possible.
With the cremaster muscle out of the way and the spermatic cord
retracted laterally, the posterior inguinal wall of the canal is in full view.
The next step is an important one. It consists of dividing the posterior
wall of the inguinal canal. This is performed by incising the transversus
aponeurosis –transversalis fascia. A direct sac is rarely resected, unless
a narrow or scarred neck is present. Once the transverses aponeurosis‐
transversalis fascia is divided, its two edges are trimmed. The lateral
border is left 1 cm wide and is partly made up by the iliopubic tract (the
bandelette of Thomson); the medial border is trimmed along the
muscular edges of the internal oblique‐transversus abdominis muscles.
The dissection now reveals distinctly on the medial side, from outside
in, the edges of the internal oblique, transverses abdominis muscle to
its aponeurosis, rectus abdominis, the pyramidalis muscles, and
deepest of all the transversalis fascia, which is the inguinal portion of
the endoabdominal fascia. Although the transversalis fascia is evident
at this level, one can never rely on its solidity as a single layer.
Laterally, however, the transversalis fascia thickens and becomes a part
of the iliopubic tract. On the deep surface of this iliopubic tract, the
superior pubic vein is identified, and care must be exercised to avoid
injuring it. This vein can be the source of an important retropubic
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hematoma. The thigh fascia (cribriformis fascia) is now incised just
beneath the inguinal ligament, from the level of the femoral vein to the
pectineus and its overlying fascia. This maneuver frees the external
aspect of the lateral flap of the external oblique aponeurosis. It also
allows examination of the inferior femoral opening. The superior
femoral ring can be examined as well because the division of the
posterior inguinal allows access to the preperitoneal space of Bogros.
The latter space is a lateral extension of the space of Retzius. The
dissection is now complete.
The repair can now begin, and the important objective becomes the
construction of a solid posterior wall of the inguinal canal.
Monofilament stainless wire (32‐or‐34 gauge) has been used for many
years, but this does not imply inadequacy of other suture materials,
especially polypropylene.
The repair begins near the pubic spine by approximating the iliopubic
tract laterally to the medial flap (which is made up of the lateral edges
of the rectus, the internal oblique and transverses abdominis muscles
and/or aponeurosis, and the deepest layer, the transversalis fascia).
The running suture is continued toward the internal ring. Halfway
between the pubic spine and the internal ring, the lateral edge of the
rectus abdominis becomes too distant and too medially placed and is
no longer included in the running suture. Near the internal ring, the
running suture picks up the lateral stump between its two ligatures,
and then crosses over to the medial side to pierce through the
transversalis fascia, transverses abdominis muscle, and internal oblique
muscle‐ in that order, thus making the stump of the cremaster a deeper
structure than the transversalis fascia. A new internal ring is thus
recreated. The suture now reverses its course toward the pubic spine.
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On its way, it approximates the medial edge (internal oblique and
transverses muscles) to the shelving edge of the Poupart ligament. The
two wire ends are knotted near the pubic spine. Two lines are thus
made by the first wire.
Another two lines are now made by a second wire. The latter is started
near the internal ring, picking up a full thickness of muscles medially
(again, internal oblique and transverses) and approximating this layer
to a band of external oblique aponeurosis (slightly superficial and
parallel to the Poupart ligament ) The third line is directed toward the
pubic spine, where it then reverses its course back to the internal ring
as a fourth line of wire suture. The fourth line again includes a full
thickness medially (internal oblique and transverses muscles) to join
the external oblique aponeurosis along a line yet more superficial and
parallel to the inguinal ligament. The medial 2‐ to‐3 cm of the external
oblique aponeurosis, however, is made to lie completely flat on the
medial aspect of the posterior wall of the inguinal canal, reinforcing
what is a common site for recurrences. This results in a lateral
displacement of the superficial inguinal ring.
The medial stump of the cremaster muscle is now anchored to the most
medial portion of the inguinal ligament or neat the pubis‐pubic ramus
angle to prevent eventual drooping of the cremaster and the
subsequent loss of its suspensory and retractile function. The
spermatic cord is then replaced in its normal anatomic position, and the
external oblique aponeurosis is approximated superficially to the cord.
The wound is closed with poyglactin sutures (subcutaneous tissues) and
skin staples.
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Since 1945, thousands of herniorrhaphies have been performed in the
U.S. Although in 1945 the recurrence rate was 17.8%, the results have
been improving: 3.2% in 1950, 1.4% in 1955, and 0.3% by 1980. The
improvement was attributed to two factors: The implementation at the
Shouldice Hospital (1952) by Ernest Ryan, to a large extent, of the
revolutionary technical steps introduced by Bassini (1886) and,
undoubtedly, the expertise of the surgeons who made hernia repair
their life’s work, doing as many as 600 to 1,0000 cases a year! In an
average year, approximately 700,000 hernia operations will be
performed. (See table 1.5)
Table 1.5
Principle Hernias in 7,273 Hernia Operations in 1997
Hernia
Indirect inguinal
Direct inguinal
Femoral
Umbilical
Epigastric
Incisional
Inguinofemoral
Others

No. of Hernias
4,057
2,460
130
282
105
131
6
102
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% of Total
55.8%
33.8%
1.8%
3.9%
1.4%
1.8%
0.08%
1.4%

Femoral hernia
We have just completed the discussion on Direct/Indirect hernias and
the third category of herniation in the groin is the femoral hernia. Like
the direct hernia, it is an acquired lesion and has no hernia sac. Its
etiology lies in a short medial attachment of the transverses abdominus
muscle onto Cooper’s ligament that results in an enlarged femoral ring
that invites herniation.
On physical examination, these hernias cause bulges much lower in the
groin than other hernias (below the inguinal ring and onto the anterior
thigh). Femoral hernias present as a bulge below the inguinal ligament.
Despite maximal dilation from repeated protrusion, the femoral hernia
ring is finally limited by rigid structures (the inguinal ligament, its
lacunar attachments, and Cooper’s ligament). Therefore, this hernia is
very susceptible to incarceration and strangulation.
Despite its different anatomic location, a femoral hernia is repaired
similarly to other groin hernias. The herniated contents are returned to
their usual location, and abdominal wall continuity is restored.

Surgical interventions for repair of groin hernias
Several operative procedures for repair of inguinal hernias are currently
used. Approaches that reestablish the integrity of the transversalis
fascia and simultaneously reestablish and strengthen the posterior
inguinal floor are favored. A surgical repair in which transversalis fascia
is sewn to the Poupart ligament accomplishes this goal.
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Surgical treatment is generally the approach to free the tightly bound
hernia, closely examine the contents of the hernia for ischemic change,
and repair the hernia defect. The principles for repair of this type of
hernia are the same as those described for inguinal herniographies.
Ultimately, the defect must be obliterated. Repair of a femoral hernia
requires approximating the aponeurotic margins of the femoral canal.
The sutures are placed through the ilipubbic tract superiorly and
through the Cooper ligament and pectineus fascia inferiorly. Care is
taken not to compromise the femoral artery and vein.

Circulating Nurse Considerations
The patient is placed in the supine position on the operating room bed
for abdominal wall and inguinal or femoral hernia repairs. The patient’s
skin surface area from above the umbilicus to mid‐thigh is exposed,
prepped with antimicrobial solutions, and draped with sterile drapes. A
sterile drape should be placed under the scrotum if it becomes
necessary to enter the scrotum.
A femoral hernia protrudes from the groin below the inguinal ligament
into the thigh. In its most obvious form, a femoral hernia is an
inflamed, tender mass below the inguinal ligament. Unfortunately, the
presentation is frequently more subtle and the diagnosis is completely
missed or confused with enlarged inguinal lymph nodes, a psoas muscle
abscess, a saphenous varix a lipoma, or an indirect or direct hernia. The
defect is usually small and frequently nonreducible. Femoral hernias
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are highly likely to become incarcerated and strangulated, elective
repair is clearly indicated unless serious contraindications to surgery
exist.

Operative Procedures
Marcy Repair. The Marcy repair is popular in very small or early
indirect hernias. Because these hernias represent only a dilation of the
abdominal ring, the Marcy repair simply snugs that aperture by sewing
the transverse aponeurosis on the lateral side of the ring to the
transverses aponeurosis on the medial side of the ring until that layer is
snug around the cord.
McVay (Cooper’s Ligament) Repair. A McVay, or Coopers ligament,
repair approximates transverslis fascia superior to the inferior insertion
of the transversalis fascia along the Coopers ligament. It is
accompanied by the relaxing incision to reduce tension on the suture
line.
1. A transverse suprainguinal skinfold incision is made; some
surgeons prefer an oblique incision, made parallel to the
inguinal ligament, ending two fingerbreadths lateral to the
pubic tubercle.

2. The incision is carried through the superficial and deep (Scarpa)
fascia to the external oblique aponeurosis. Hemostasis is
maintained with fine ties or electrocoagulation.
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3. The external oblique aponeurosis is opened by way of a small
incision over the inguinal canal, lateral to the inguinal ring, in
the direction of its fibers, to the external ring. The aponeurotic
flaps are reflected back along the iliohypogastric and ilioinguinal
nerves, which are identified and preserved from injury. The
ilioinguinal nerve is a sensory nerve that innervates the medial
thigh and the scrotum.

4. The cremaster muscles that form an envelope around the
spermatic cord and represent the continuation of the internal
oblique muscles are opened, and the cord is exposed. The
medial fibrous portion of the internal oblique is called the
conjoined tendon.
5. The cord and surrounding structures are dissected and freed
circumferentially from the canal, and a moistened Penrose
drain is often used to gently retract the vessels and vas
deferens. The cord is then examined for an indirect hernia, the
sac of which is located adjacent to the cord; the sac originates
from the internal ring lateral to the inferior epigastric vessels
and is initially adherent to the cord.

6. If an indirect sac is identified, it is carefully dissected away from
the cord until the neck of the hernia is clearly delineated.
7. The sac is opened, and any abdominal contents are returned to
the peritoneal cavity.
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8. A suture ligature or purse‐string is placed high in the neck of the
sac, and the excess peritoneum of the hernia is excised. The
ligated stump quickly retracts into the peritoneal cavity. (If the
sac is ling, the distal segment may be splayed open and left in
place.) The inguinal floor is then inspected for evidence of a
direct hernia. If only a direct sac is present, usually no resection
of the hernia is done because the sac easily returns to the
abdominal cavity.

9. If transverslis fascia is present on both sides of the hernia
defect, it is sutured together or a piece of mesh is interposed.
Suturing begins at the pubic tubercle and continues laterally to
the internal ring. If the inferior transversalis fascia is weak or
not present, the superior portion is sutured to the Cooper
ligament, the site of insertion of the transversalis fascia. In this
case, suturing again begins at the pubic tubercle and is
continued laterally along the Cooper ligament to the medial
border of the femoral sheath, where a transition stitch is
placed. The repair is then carried laterally, approximating
transversalis fascia to inguinal ligament.

10. When the transversalis fascia is pulled down to the Cooper
ligament, a relaxing incision in the rectus sheath is sometimes
necessary to relieve excess tension. Essentially, this incision is
5‐to‐7cm long in the anterior rectus sheath. The incision
begins immediately above the pubic crest, approximately 1cm
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from the midline, and extends cephalad, following the line of
fusion of the external oblique aponeurosis with the rectus
sheath. The posterior rectus sheath and the rectus muscle
itself guard against later herniation at the point where the
relaxing incision is made. If too much tension makes direct
approximation undesirable, a synthetic surgical mesh may be
sutured in place as the new inguinal floor (“tension‐free” mesh
repair). The caudad edge of the mesh is sutured to the shelving
edge of the inguinal ligament, the cephalad edge sutured to the
conjoined rendon, and the lateral edge of the mesh split to
accommodate the spermatic cord.

11. After the integrity of the posterior inguinal floor has been
reestablished, the cremaster muscles are reapproximated
around the cord. Repair is completed with the approximation
of the external oblique aponeurosos, the Scarpa fascia, and the
skin.
Bassini Repair. The Bassini repair was introduced in 1887 and was
formerly the standard of repair. In this procedure the conjoined
tendon and the shelving edge of the inguinal ligament are sutured
together up to the internal ring. The major difference with this repair
is that the superior transversalis fascia is sutured to the inguinal
ligament with no attempt made to approximate it to the inferior
portion of the transversalis fascia or Cooper ligament (pectineal
ligament). Critics of this procedure claim that it is not anatomic
because layers that originally are not one (transversalis fascia and
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inguinal ligament) now are approximated. Nonetheless, this repair has
been used successfully by many surgeons.
Shouldice Repair. More than 250,000 hernias have been reapired at
the Shouldice hospital in Ontario, Canada, with a recurrent rate of less
than 1%. In the Shouldice repair, a double layer of transversalis fascia is
sutured to the inguinal ligament. It is reinforced by a layer of internal
oblique muscle and conjoined tendon approximated to the
undersurface of the fascia of the external oblique.
Mesh‐Plug Repair. The mesh‐plug technique has been recommended
for the treatment of primary and recurrent direct and indirect inguinal
hernias. The use of sheets of synthetic materials, usually polypropylene
(Marlex) or polytetrafluoroethylene (PTFE; Gore‐Tex), is increasingly
popular. Because of their space‐filling properties, these materials not
only provide strength to the repair but also release tissue tension on
anatomic structures. Available as plugs, patches, or in customized
patterns to surround the spermatic cord, these materials do not alter
the anatomic features of the repair, but their use permits the creation
of tension‐free repairs with remarkably low rates of recurrence.
Caution is warranted, however. Although the infection rate does not
seem to be increased, an infection that involves these materials can be
severe.
The various hernia types have a corresponding relationship to the use
of mesh plugs. Types I, II, and III are indirect hernias. Type I is
characterized by a tight internal ring through which any size peritoneal
sac can pass. The sac, when surgically reduced, is held within the
abdominal cavity by the intact internal ring. Type II hernias have a
moderately enlarged internal ring, 4cm or smaller. Type III hernias have
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a patulous internal ring larger than 4 cm. In this type, the sac can have
a sliding component that impinges on the direct space. Type IV and
type V hernias are direct hernias. In type IV hernias, the defect involves
virtually the entire floor of the inguinal canal. Type V is a diverticular
defect of the floor and is generally in a suprapubic position, resembling
a punched out recurrent hernia. Type VI includes components of both
indirect and direct hernias. Femoral hernias are classified as type VII.
Regardless of the hernia type, the mesh‐plug technique is performed on
an ambulatory basis, through a small incision. Repair of inguinal
hernias with the mesh‐plug technique has provided significant
advantages when compared with conventional suture technique. A
plug repair requires less overall dissection, has a decreased chance of
nerve injury, and ensures a tension‐free hernioplasty.
An ideal prosthetic mesh should not be physically modified by tissue
fluids; be chemically inert, noncarcinogenic, and nonallergenic; resist
mechanical strain; be permeable, allowing tissue ingrowth; and be
pliable. Synthetic meshes, such as Mersilene, Marlex, Prolene, and
Dacron, have been particularly helpful in repairing recurrent or large
ventral hernias. Closure of the defect is obtained with minimal or no
tension on the suture line. These synthetic materials are strong and
durable, promoting fibrovascular growth within their pores, which
lends extra strength to the repair. Single‐dose antibiotics prophylaxis
may be used to reduce wound infection rates with prosthetic hernia
repair. Some studies show that, although routine use of prophylacyic
antibiotics is not recommended for open nonimplant herniorrhaphy,
there is little direct clinical evidence in which to base recommendations
when implantable mesh is used.
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A major criticism of synthetic meshes is that, as with any foreign‐body
implant, the risk of infection is increased.
Another synthetic material, the Gore‐Tex patch, has become popular
for the reconstruction of abdominal wall defects and repair of soft
tissue. Gore‐Tex soft‐tissue patches come in both 1‐cm and 2‐cm
thickness. Impregnation of Gore‐Tex patches with an antimicrobial
agent has been associated with reduced incidence of infection. Gore‐
Tex is, however, very expensive. Surgical services departments should
evaluate products such as surgical mesh with consideration to its
performance, cost, effect on quality patient care, and value analysis.
Essential to the use of mesh or patch in a hernias repair are the
identification and cleaning of tissue planes to which the mesh or patch
will be attached. In a ventral hernia, the peritoneum is dissected from
the undersurface of the rectus abdominis muscle and the mesh or
patch is placed between the peritneum and the rectus. After the mesh
or patch is positioned, it is sutured in place on one side, using the
synthetic suture material compatible with the type of mesh or patch
employed.
At this point, the peritoneum can be closed, if possible. If the
peritoneum cannot be closed, mesh or patch can be placed directly
over the omentum. The mesh or patch is then placed and sutured to
the other side of the defect, with moderate tension maintained. If
possible, the mesh or patch is covered with a fascial or muscular layer
before the subcutaneous fat and skin are closed. Closed‐wound
drainage catheters may be placed in the wound, and antibiotics are
frequently used prophylactically. Using mesh or patch to repair inguinal
hernias is based on the same principles used for closing ventral hernias.
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With inguinal hernias, the mesh or patch is sutured to transversalis
fascia on both sides of the defect.
Surgical technique using the PerFix Plug
1. An oblique incision 6cm in length is made, and the external
oblique fascia is opened through the external ring. Exposure
is obtained by use of a self‐retaining retractor (e.g., a
Beckmann); a handheld retractor such as a Gouley may also
be required. Hemostasis is usually achieved with the use of
electrocoagulation.

2. The spermatic cord is mobilized, as previously described in
the McVay repair. The ilioinguinal and genital femoral
nerves are identified and preserved. The medial external
oblique fascia is separated from the underlying transverse
abdominis aponeurosis with a sweeping motion of the index
finger.
3. An indirect sac and any lipoma of the cord are dissected
free. The sac and lipoma are allowed to drop back through
the internal ring and into the abdominal cavity. Rarely is the
sac opened except for incarcerated hernias.
4. Using the Gilbert classification, the internal ring is sized and
the tapered end of the mesh plug is inserted through the
internal ring and positioned just beneath the crura. The plug
is designed such that its fluted outer layer, combined with
its inside configuration of eight mesh petals, maintains its
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overall contour while allowing it to conform tension‐free to
the configuration of the internal ring.

5. Repair of indirect hernias. Type I indirect hernias require 1
or 2 synthetic absorbable sutures; in types II and III hernias,
more sutures are required because of the increased size of
the internal ring.

6. Repair of direct hernias. In direct hernias, the fusiform or
saccular defect is circumscribed near its base with an
electrosurgical device and the hernia is reduced, providing a
surrounding margin of intact tissue for securing the plug.
The plug is then inserted through the floor of the defect.
With types IV and V (direct) hernias, the mesh plug is
routinely secured with up to 10 interrupted synthetic
absorbable sutures. Where there are both indirect and
direct hernias (type VI), two mesh plugs may be needed.
Type VII defects are treated similarly with mesh plugs.
7. Repair of femoral hernias. In femoral repairs, a small or
medium‐size plug is secured in position after the sac has
been reduced.
8. In most types of mesh‐plug hernia repairs, a second piece of
flat mesh is used for reinforcement. The piece is cut to
match the shape of the inguinal canal and then placed
without sutures on the anterior surface of the posterior wall
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of the inguinal canal. The proximal portion is split to provide
an opening for the spermatic cord, and the mesh tails are
brought together with sutures to form a new internal ring.
9. With the spermatic cord structures placed on top of this flat
mesh, the external oblique fascia is reapproximated over the
structures with a running synthetic nonabsorbable suture
10. An interrupted suture of a similar size is used to bring the
subcutaneous tissue together, and the skin is closed with a
subcuticular stitch.
Laparoscopic Hernia Repairs
Ger, MD was the first surgeon to perform a laparoscopic herniorrhaphy.
In 1982 Ger described a laparoscopic transabdominal hernia approach.
Today, three basic laparoscopic approaches are used to repair an
inguinal hernia: the transabdominal preperitoneal repair (TAPP), the
totally extraperitoneal repair (TEP), and the intraperitoneal onlay mesh
approach (IPOM).
With TAPP, the laparoscope is inserted into the peritoneal cavity
through an intraumbilical incision, and the peritoneum of the groin is
incised from within. Indirect, direct, and femoral hernias can all be
approached with direct visualization where they transgress the
transversalis fascia. A sheet of mesh is placed over the entire area to
cover the femoral opening, direct space, and internal ring. Metallic
staples or tacks are used to secure the mesh to the posterior abdominal
wall, and the peritoneum is returned to line the repair.
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TEP involves the use of a balloon insufflated in the preperitoneal space
to push the peritoneum posteriorly. The balloon produces a space into
which the laparoscope can be inserted. The aponerotic mesh repair is
similar, but the peritoneum is not entered, eliminating the risk if injury
to peritoneal structures as well as subsequent adhesive complications.
The IPOM technique is less popular. Diagnostic laparoscopy is
performed, and a piece of synthetic mesh is stapled over the defect
without dissecting the peritoneum or indentifying the borders of the
defect. Direct and indirect hernias can be quickly repaired, but the risk
of subsequent adhesion of intestinal content to the mesh is real.
Similarly, laparoscopic methods of inguinal hernia repair that used only
mesh plugs were uniformly unsuccessful, with high recurrence rates
and migration of the mesh plugs.
Advantages of the laparoscopic approach include a low recurrence rate,
diminished pain, and an earlier return to work. The drawbacks include
the need for either regional or general anesthesia and the expense of
instrumentation.
See figure 1.6
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RESEARCH HIGHLIGHT
Figure 1.6
Comparisons of Types of Hernia Repair
This study was done to determine whether laparoscopic methods are
more effective and cost effective than open mesh methods of inguinal
repair. A secondary analysis was an exploration of whether
laparoscopic transabdominal preperitoneal patch (TAPP) repair was
more effective and cost‐effective than laparoscopic totally
extraperitoneal patch (TEP) repair. Laparoscopic repair was associated
with a faster return to usual activities and less persisting pain and
numbness. There also appeared to be fewer cases of wound or
superficial infection and hematoma. However, operation times were
longer, and there appears to be a higher rate of serious complications
(e.g., bowel bladder, and vascular injuries). Mesh infection is very
uncommon, with similar rates noted among the surgical approaches.
There is no apparent difference in the rate of hernia recurrence. The
increased adoption of laparoscopic techniques may allow patients to
return to usual activities faster. Economic savings, in the form of fewer
days of work missed and reduced worker’s compensation have been
reported.
Modified from McCormack K and others: Laparoscopic surgery for
inguinal hernia repair: systematic review of effectiveness and economic
evaluation, Health Technology Assessment 9(1): 218, 2005.
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Operative Procedure – Totally Extraperitoneal Patch (TEP) Approach

1. An infraumbilical incision is made. The anterior rectus
sheath is incised and the ipsilateral rectus abdominis
muscle is retracted laterally.
2. With blunt dissection, a space is created beneath the
rectus.
3. A dissecting balloon is inserted deep to the posterior
rectus sheath, advanced to the pubic symphysis, and
inflated under direct laparoscopic vision.
4. The space is opened and insufflated, and additional
trocars are placed.
5. Using a 30‐degree telescope, the inferior epigastric
vessels and lower portion of the rectus sheath are
identified and retracted anteriorly.
6. The Cooper ligament is cleared from the pubic symphysis
medially to the level of the external iliac vein.
7. The iliopubic tract is identified. Care is taken to avoid
injury to the femoral branch of the genitofemoral nerve
and the lateral femoral cutaneous nerve.
8. Lateral dissection is carried out to the anterior superior
iliac.
9. The spermatic cord is skeletonized
10. A direct hernia sac is gently reduced by retraction if it has
not already been reduced by balloon expansion of the
peritoneal space. A small indirect sac is mobilized from the
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spermatic cord and reduced into the peritoneal cavity. A
large sac may be divided with electrocoagulation near the
internal ring. The proximal peritoneal sac is closed with a
loop ligature to prevent pneumoperitoneum from
occurring. A piece of polypropylene is placed over the cord
structures, and carefully secured mesh is inserted,
unfolded to cover the direct, indirect, and femoral spaces
and rest over the cord structures, and carefully secured
with a tacking stapler.
Preperitoneal (Properitoneal) Repair –Open Approach
Preperitoneal (properitoneal) repair also is based on the essential
role of the transversalis fascia in the cause and subsequent role of
the transversalis fascia in the cause and subsequent correction of
a hernia. It is particularly applicable for direct, indirect, and
femoral hernias. This repair is suitable for direct, indirect, and
femoral hernias. It is particularly applicable in dealing with
recurrent hernias and bilateral hernias, because exposure is
obtained by operating through virgin surgical fields rather than
through previous scars.
Operative Procedure
1. A transverse incision is made 2 cm above the symphysis pubis,
through the rectus abdominis muscle on the affected side.

2. The wound is deepened by cutting the external oblique,
internal oblique, and transversalis muscles.
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3. The transversalis fascia is then cut, and the preperitoneal space
is entered. This is the proper plane of dissection for the
remainder of the operation.

4. Retraction on the lower side of the incision reveals the
posterior inguinal wall and the hernia defect.
Variations in the procedure are performed for different types
of hernias. If the hernia is direct, it can be reduced easily and
the superior edge of the hernia defect (the transversalis fascia)
is sutured to the iliopubic tract (origin of the transversalis
fascia).
5. In an indirect hernia, the sac is gently retracted from the
inguinal canal. A purse‐string suture is placed around the
peritoneal defect as the sac is excised. The lateral aspect of the
internal abdominal ring is closed, and the posterior wall is
reinforced as with the direct hernia.
6. In repair of a femoral hernia, the sac is again reduced by
traction. After the sac is inspected for contents, a high ligation
is performed. As it approaches the Cooper ligament, the defect
in the posterior inguinal floor is clearly identified and is
repaired by direct approximation.
After repair of any of the aforementioned hernias, the
preperitoneal space is irrigated with saline solution and the
appropriate layers are approximated.
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Laparoscopic Hernia Repair
Please click on video to play
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The circulating nurse should ask the patient to void just prior to
surgery if a Foley catheter is not used. Place the patient in the supine
position on the operating table. Because a pneumoperitoneum is
required to perform the operation, general anesthesia is administered.
The lower abdomen and groin are then prepared with minimal
shaving.
The surgeon stands opposite the hernia, directly in line with the angle
needed for operating in the contralateral inguinal area. A 1cm
longitudinal incision is made at, or just below, the umbilicus and
carried through the skin and subcutaneous tissues and into the
abdominal cavity, with care not to injure the underlying structures. A
10‐to‐12mm trocar is introduced through the incision and is insufflate
the abdomen to 15mm HG pressure. At some hospitals, an endo
needle is used to insulflate the abdomen.
Two 5mm trocars are inserted into the abdomen under direct vision.
They are placed bilaterally at, or slightly above, the level of the
umbilicus along each anterior axillary line. A 45‐degree angled (or
surgeons preference) laparoscope is brought into the abdominal cavity
through the umbilical port site, and inspection of the abdominal
contents is performed. If no obvious abnormalities are noted,
attention is then turned to the internal pelvis where both inguinal
areas are inspected.
Most of the time, a dimple is readily seen in the peritoneum when a
hernia is present, although this may not always be obvious. The
location of a hernia with respect to the epigastric vessels, which are
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usually very evident through the peritoneum, will distinguish a direct
(medial) from an indirect (lateral) inguinal hernia. A defect medial to
the epigastric vessels and below the iliopubic tract would constitute a
femoral hernia.
The peritoneum approximately 2‐ to‐3 cm over the hernia defect is
grasped and retracted in toward the abdominal cavity with a grasper
introduced from the contralateral side. Cautery scissors are then used
to incise the peritoneum. A curved incision is made over the indirect
and direct spaces, extending from 3cm lateral to the internal ring to
the medial umbilical ligament. Note that great care is taken to avoid
injury to the underlying epigastric vessels as the incision crosses them.
At the medial aspect of the curved incision, the arc is extended
inferiorly toward Cooper’s ligament.
The lower lip of the incised peritoneum is then grasped lateral to the
internal ring and pulled away from the abdominal wall while the
tissues on the preperitoneal side are dissected free with the other
grasper. This process is repeated medial to the internal ring and
extended toward Cooper’s ligament. This isolates and helps to identify
the spermatic cord (or round ligament) and indirect sac, when present.
The peritoneum or sac adjacent to the cord or round ligament is then
grasped at the lower peritoneal edge, which lies atop the abdominal
cavity. As the retraction occurs, the peritoneum is dissected free from
the surrounding attachments. In male patients, the vas deferens and
spermatic vessels must be identified and dissected free from the sac
with care to avoid injuring these structures.
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For indirect hernias, dissection of the sac may be performed until it is
completely pulled out of the inguinal canal and off the spermatic cord
or round ligament. For large hernia sacs that would require extensive
dissection out of the canal, proximal ligation of the sac just beyond the
entrance into the canal may be performed. The sac is then divided
distal to where it is ligated, and the distal portion is left open, similar
to the approach to a large indirect sac in an open inguinal hernia
repair.
In cases in which a direct hernia is present, preperitoneal fat, which is
often in the defect, is pulled out and separated from the attenuated
transversalis fascia. For large direct hernias, this attenuated fascia may
be retracted into the abdominal cavity and stapled or otherwise
secured to the surrounding abdominal wall. This is believed to prevent
swelling and/or seroma at this location and avoid giving the impression
to the patient that the hernia is still present.
Once these steps are completed, blunt dissection is carried out along
the medial, inferior aspect of the peritoneal incision to delineate
Cooper’s ligament. Then, superiorly, along the incision, the
aponeurosis of the transverses abdominis muscle and the transversalsi
fascia are exposed. This will allow preperitoneal exposure of the entire
groin.
Next, approximately 1cm of the incised peritoneum is separated from
the abdominal wall circumfrentially to prepare for mesh placement. A
sheet of mesh that has been tailored to the dissected inguinal area is
introduced through the 12mm camera port. This mesh usually
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measures at least 6 inches wide by 4.5 inches high. Insertion of the
mesh is facilitated by rolling or “trifolding” it as one would a letter
before placing it into an envelope.
Alternatively, the mesh may be backed into a 10mm elongated tube
such as a sleeved reducer and introduced into the abdomen. A 5mm
laparoscope enables visualization of the tube, which is advanced to a
point behind the lateral‐most part of the incised peritoneum. The
mesh is then pushed out of the tube with a laparoscopic grasper as the
tube is moved from lateral to medial.
The medial edge of the mesh is pushed out behind the medial lip of the
peritoneal incision. The mesh is then unfolded. Using a mesh with
good memory facilitates the placement, unfolding, and positioning of
the mesh which must be placed so that it overlaps Cooper’s ligament
posteriorlly, and the internal ring laterally. Superiorly, the mesh
should extend well above the hernia defect. The unfolded edges of the
mesh are positioned behind the edges of the cut peritoneum. The
mesh must then be secured to prevent migration. This may be done
by using a 10‐to‐12mm stapler through the umbilical port as
visualization is carried out with the 5mm camera, or by using a 5mm
point fixation device and visualizing through the 10‐to‐12mm trocar.
Care is taken to ensure that the mesh is well secured to Cooper’s
ligament medially.
Additionally, the mesh is fixed to the lower rectus muscle superiorly
and lateral abdominal wall laterally, with care to avoid the epigastric
vessels and cutaneous nerves. Fixation laterally is done by having the
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surgeon feel for the head of the stapler with a hand on the external
abdominal wall.
If the working end of the device is readily palpated, then the anchoring
clips will be above and/or lateral to the iliopubic tract. This will help to
prevent injury to the cutaneous nerves, which usually run just under
this structure. A large mesh will allow for fixation more superiorly and
laterally (superior and lateral to anterior superior iliac spine) further
minimizing the potential for nerve irritation.
Once the mesh is fixed to the abdominal wall, it must be covered to
keep it from coming in contact with the abdominal viscera. The intra‐
abdominal pressure is reduced to approximately 8 mm Hg of pressure.
Then the lower edge of the incised peritoneum is grasped and brought
up to the upper edge such that it overlaps it. External, downward
pressure facilitates this step. The stapler or other fixation device is
then used to fixate the overlapped peritoneal edges, working from one
side of the incision to the other until the mesh is completely covered.
Alternatively, a running suture may be used to close the peritoneum.
At this point, the smaller trocars are removed under direct vision to
ensure there is no bleeding at their sites and the remainder of the CO2
gas is allowed to escape. The large trocar is removed and the port
sites and the remainder of the CO2 gas is allowed to escape. The large
trocar is removed and the port site is closed at the fascial level with 0
Vicryl suture. A subcuticular closure is then used to reapproximate the
skin edges.
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Please note that for bilateral hernias, each side is done as previously
described, with two separate sheets of mesh used, preperitoneal
dissection anterior to the mesh to cover both inguinal areas. Closure
of the peritoneal defects is performed after both of the hernias have
been repaired.
Furthermore, it should be noted that some surgeons prefer to cut a slit
or keyhole into the mesh so that, at the level of the internal ring, the
mesh may be positioned to encircle the spermatic cord. Care must be
taken when this is done so as to not make the keyhole too tight and
impair blood flow to and from the testicle, or too loose to allow for
reherniation.
Wrapping it up!
Arguably, the most commonly performed general surgery procedure,
the hernia repair, is clearly a significant problem and usually
constitutes a major part of the typical general surgery practice.
Fortunately, advances in hernia surgery in the last 20 years have
greatly expanded the opportunities for success with hernia surgery. As
Operating Room Nurses, we must not only understand the
instrumentation used for the hernia surgery, but we must also have a
good knowledge base of the hernia surgery. Remember that the
operating room is a fast changing environment and techniques change
daily. It is up to us to keep up on the ever‐changing techniques to
serve our patients to the best of our abilities. Now, let’s hope you do
not have a “brain hernia” after reading all this material!

69

References
Fitzgibbons RJ Jr, Greenburg AG, eds. Nyphus and Condon’s hernia, 5th
ed. Philadelphia: Lippincott Williams & Wilkins, 2001.
Bland K, Fischer J, eds. Mastery of Surgery, 5th ed. Philadelphia:
Lippincott Williams & Wilkins, 2007
Laberge JM, Sigalet DL, Guttman FM. Congenital diaphragmatic hernia.
In: Nyhus LM, Condon RE., eds. Hernia, 4th ed. Philadelphia: JB
Lippincott, 1995:555.
McVay CB. Anson & McVay Surgical Anatomy, 6th Ed. Philadelphia: WB
Saunders, 1984:484.
Standring S, ed. Gray’s anatomy: the anatomical basis of clinical
practice, 39th ed. Edinburgh: Elsevier Churchill Livingstone, 2005;1365.
Bodai, B. Synopsis of Common Surgical Procedures. Lea & Febiger:
Philadelphia 1993.
North Penn Hernia Institute, 2010.
http://hernia.tripod.com/symptoms.html
Lawrence, P. Essentials of General Surgery, 3rd ed. Lippincott Williams
& Wilkens, 2000.
Rothrock, J. Alexander’s Care of the Patient in Surgery, 13th ed. Mosby
Elsevier, 2007.
Association of perioperative Registered Nurses:
Recommended
practices for product selection in perioperative practice settings. In
70

AORN standards, recommended practices, and guidelines, Denver,
Colo, 2005, The Association, pp. 433‐435.
Bascom J: Inguinal hernia. In Harken AH, Moore EE, editors:
Abernathy’s surgical secrets, ed 5, Philadelphia, 2004, Hanley & Belfus.
Beyea SC: Perioperative nursing data Denver, 2000, Association of
perioperative Registered Nurses (AORN).
Feldman L and others: What’s new in ACS surgery‐laparoscopic and
open herniorrhaphy compared. In surgery andry principles and
practices, June2005.
www.medscape.com/viewarticles/506634.
Read RC: Inguinal herniation in the adult, defect or disease:
surgeon’s odyssey, Pioneers in Hernia Surgery 8:296‐299, 2004.

a

Wojner AW: Outcomes managements: applications to clinical practice,
St Louis, 2001, Mosby.
Conze, J, Rosch R, Klinge U, et al. Polypropylene in the intra‐abdominal
position: influence of pore size and surface size. Hernia 2004;8:365.
Rosen MJ, Novitsky YW, Cobb WS, et al. Combined open and
laparoscopic approach to chronic pain following open inguinal hernia
repair. Hernia 2006;10:20

71

