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Laparoscopic repair of hernia
T. E. UDWADIA, R. T. UDWADIA

'There are as many operations for the repair of hernia as
there are surgeons. '

R. N. COOPER
Honorary Professor of Surgery (1925-47)

G. S. Medical College and KEM Hospital, Bombay

INTRODUCTION
The surgical repair of hernia goes back to ancient Egypt,
India and Greece. 1 However, it was in the last two centuries
that an understanding of anatomy=s laid the basis for rational
operations of hernia, so that Bassini" in 1888 reported a 10%
recurrence rate compared to the previous 100%.

Although the preperitoneal approach to groin hernia was
first described in 1919,7 the first detailed study was carried
out by Nyhus, Condon and Harkins in 1955.8 Dissatisfied
with a high recurrence rate, in 1988 they reported excellent
results on the preperitoneal repair using a prosthetic mesh
for reinforcement in a series of 195 cases of recurrent hernia. 9

Similar results on preperitoneal repair with the use of a 'giant
prosthetic reinforcement' for recurrent hernia were reported
by Stoppa 10 from France. Lichtenstein 11 then popularized the
tension-free hernioplasty with the use of a prosthetic mesh.

The success of laparoscopic cholecystectomy led to the
extension of this technique to other fields of abdominal
surgery. Encouraging results were obtained on the pre-
peritoneal mesh repair, leading to the acceptance of
Lichtenstein's 'tension-free' concept. 12

ORIENTATION OF ANATOMY
Before embarking on laparoscopic repair of hernia, we spent
some time in the anatomy department and the autopsy room,
familiarizing ourselves with inguinal anatomy as seen
through a laparoscope. 13 We feel that this is more important
and difficult than mere operative details. Structures such as
the pubic tubercle, inguinal ligament and conjoint tendon
which are clearly visible during the open operation are
not seen but hitherto unseen landmarks such as Cooper's
ligament, the iliopubic tract and the transverse abdominal
arch are clearly visible.

The anatomy should be studied in two phases:

1. With the peritoneum intact, to identify the retro-
peritoneal structures (Fig. 1).
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2. With the peritoneum incised horizontally (transversely)
from midline to anterior superior iliac spine, 1 em above
(anterior to) the hernial defect (deep ring) in the
peritoneum, with the peritoneal flaps dissected off the
preperitoneal areolar tissue to display the inguinal and
femoral anatomy as seen at laparoscopy.

Evaluation of anatomy is based on recognizing certain key
structures. The easiest one to identify through the laparo-
scope is the lateral umbilical ligament as this structure is
pointing directly towards the telescope introduced through
the infra-umbilical port. The vas deferens and the spermatic
vessels converge at the internal ring, the medial border of
which is demarcated by the inferior epigastric vessels. The
direct defect is medial, and the indirect lateral to the
epigastric vessels. The iliac artery and vein are within the
triangle bounded by the vas medially and the spermatic
vessels laterally, aptly termed the 'triangle of doom'. (Fig. 2).

After stripping the lower peritoneal flap, all the above
structures are more clearly defined (Figs. 3 and 4). Opening
the preperitoneal areolar space permits visualization of
Cooper's ligament, the iliopubic tract, transversus abdominal
arch and the genitofemoral, inguinal and femoral nerves.

In indirect hernias, the internal ring is dilated and easily
seen while in direct ones it cannot be identified except as the
area anterior to the meeting of the vas and the spermatic
vessels and lateral to the epigastric vessels. However,
identification of the ring is important as its inferior border is
the iliopubic tract. At open surgery this lies deep to the pubic
tubercle, the lacunar ligament and the inguinal ligament,

FiG 1. Inguinal anatomy seen through a laparoscope at the
umbilicus with the peritoneum intact
1 lateral umbilical ligament 2 inferior epigastric
vessels 3 spermatic vessels 4 vas deferens
5 external iliac vessels in 'triangle of doom' 6 bladder
with Foley catheter bulb distended 7 indirect defect
8 direct defect
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FIG 2. Indirect right inguinal hernia. Laparoscopic view
showing 1-5 and 7 of Fig. 1. The forceps are on the
spermatic vessels as they enter the deep ring

whereas through the laparoscope it covers these structures
from view. Anteriorly, the internal ring is bordered by
the transversus abdominal arch which corresponds to the
conjoint tendon.

Cooper's ligament is the most medial and lowest landmark,
2 to 3 em lateral to the pubic symphysis; it is a condensation
of the transversalis fascia and peritoneum on the superior
ramus. It lies deep behind the areolar tissue, medial to the
obliterated umbilical artery. This area is relatively avascular
although a branch of the obturator vein may pass across it at
this point. Gentle dissection with a 'peanut' uncovers this
shining ligament. We feel that it is necessary to see (and not
just feel) the ligament through the areolar tissue as precise
mesh fixation to this structure, which is below and medial
to the femoral and inguinal areas, is necessary to protect
all potential hernial sites. The femoral canal is identified
below the iliopubic tract and above and lateral to Cooper's
ligament.

SPECIAL INFORMED CONSENT
We always explain the details of the procedure to the patient,
stressing all possible complications-particularly those of
laparoscopy. We tell them that a mesh will be placed and
fixed with titanium clips. We also inform them that this is a
new method of hernia repair whose long-term results are not
yet known.

THEATRE LAYOUT AND PATIENT POSITION
The equipment we use includes a camera, light source,
insufflator and telescopes. Re-usable instruments are used
for all cases. The patient is positioned supine, under general
anaesthesia with endotracheal intubation, cardiac and pulse
oxygen monitoring. A nasogastric tube and urethral catheter
are inserted. The right arm is abducted, and the left placed

129

D

6

10

7

3

FIG 3. Anatomy of the left inguinofemoral region seen
through the laparoscope after peritoneal flaps have been
raised. 1 lateral umbilical ligament 2 inferior
epigastric vessels 3 vas deferens 4 spermatic vessels
5 'triangle of doom' in which the iliac artery and vein are
situated 6 iliopubic tract 7 lateral margin of rectus
muscle 8 Cooper's ligament 9 Hesselbach's triangle
10 lacunar ligament I Site of indirect hernia
D Site of direct hernia F Site of femoral hernia

FIG4. Laparoscopic view of right inguinal anatomy after
peritoneal flaps have been raised. The inferior epigastric
vessels cross upwards to the rectus muscle showing the
indirect defect on their lateral side and Hesselbach's
triangle medially. The 'peanut' in the grasping forceps has
dissected the peritoneum off the vas and the spermatic
vessels. Cooper's ligament (lower pointer) and iliopubic
tract (just medial to the 'peanut' and upper pointer) are
defined.
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by the patient's side. Figure 5 shows the operation theatre
layout we use. The surgeon stands on the patient's left irres-
pective of the side of the hernia. The abdomen and inguinal
area are prepared and the patient draped with the mid-
abdomen and inguinal area exposed.

TROCAR PLACEMENT AND INSPECTION
OF ANATOMY
With the patient in the Trendelenburg position, a pneumo-
peritoneum is created with a Verres' needle through an infra-
umbilical incision and maintained at 12mmHg intra-abdominal
pressure (Fig. 6). A 10mm trocar for the telescope is inserted
in the midline below the umbilicus. A careful inspection of
the abdomen is then carried out and the inguinal area
examined for the hernial defect.

Under camera vision a 5 mm trocar is inserted at the level
of the umbilicus on the left of the rectus muscle and a 12 mm
trocar is inserted at the same level on the right side (Fig. 7).
The 5 mm left trocar is used for the grasping forceps which is
held in the left hand. The 12mm trocar on the right side, with
the help of a reducer, is used as the operating port with the
instruments for cutting, coagulating, stapling or suturing
being held in the right hand (Fig. 8). A 12mm port is required
for the re-usable staple applicator. (The disposable stapler
requires a 10 mm port but we cannot afford this luxury.)

ANAESTHETIST

rn

FIG 5. Operation theatre layout and patient position
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FIG 6. With the patient in the' 15° Trendelenburg position,
pneumoperitoneum being created through Verres' needle
at the umbilicus. The inguinal area is exposed in the
operative field for external pressure at appropriate spots to
confirm the anatomy and for help during stapling.

FIG 7. The three trocars in place

FIG 8. Standing on the patient's left, the surgeon uses both
hands as at open surgery. Note the 20° Trendelenburg
position.
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Once all three ports are in place, with the patient in the
Trendelenburg position and using the monitor, the hernial
contents are reduced and the bowel moved away to ensure a
clear display of the anatomy. Even surgeons experienced in
performing laparoscopic cholecystectomies initially find it
difficult to orient themselves to the inguinal area because,
when viewed from inside, the peritoneum is not horizontal
but angled in two planes. The lateral end is both superior and
closer to the telescope while the medial end is angled inferior
and further away. The inguinal region is where the anterior
abdominal wall meets the pelvis-to see this area at the
umbilicus requires the telescope to be held parallel to the
anterior wall. This is difficult with a 0° telescope and may
require, especially in muscular males, a 30° instrument. The
position of the hernial defect in relation to the inferior
epigastric vessels is then defined-a vital factor for safety.

PERITONEAL INCISION
With the grasping forceps in the left hand picking up the
peritoneum just above and 3 em lateral to the outer margin of
the deep ring, the peritoneum is incised horizontally (trans-
versely) with an insulated scissors inserted in the right
port and using monopolar cautery. The incision is then
extended medially almost to the midline, taking care not to
injure the epigastric vessels. The peritoneum is dissected off
the vessels with scissors before it is incised. A bloodless
dissection greatly helps in a precise definition of the
anatomy. The peritoneal incision always proceeds from
lateral to medial as its lateral extremity is away from all
the structures. We always extend the incision medial to the
obliterated umbilical ligament as this helps to identify and
visualize Cooper's ligament as well as the femoral canal and
the medial end of the transversus abdominal arch (Fig. 9). In
about 20% of the cases we have found an unobliterated
vessel in this ligament which needs division with diathermy,

FIG 9. Peritoneal incision just above the superior margin of
the indirect defect extending lateral to medial from anterior
superior iliac spine to almost the midline, dividing the
lateral umbilical ligament seen at 9 o'clock position
(pointer). The epigastric vessels can be seen deep to the
peritoneal incision. The forceps show the position of the
spermatic vessels and point to the indirect defect.
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DISSECTION OF PERITONEAL FLAPS
The lower peritoneal flap is now dissected off the areolar
preperitoneal tissue, using a combination of sharp and blunt
dissection. The magnification inherent to laparoscopic
surgery is of great help because even small vessels can be
identified and coagulated and a bloodless field obtained. We
lay great emphasis on clean dissection as bleeding into the
loose areolar tissue here makes the field soggy and obscures
the anatomy. The 'peanut' is a help in dissection and in
defining landmarks such as Cooper's ligament (Fig. 4). This
dissection extends from the midline, i.e. pubic symphysis and
Cooper's ligament, to 3 em lateral to the spermatic vessels.

In a direct hernia the sac is dissected off with the
peritoneum and everted as part of the lower flap. In small
indirect hernias, the sac can be dissected off the spermatic
vessels and included in the peritoneal flap as in a direct
hernia. However, when the indirect sac is large, its complete
dissection, eversion, and separation from the full length of
the cord is tedious and traumatic (Fig. 10). In such cases we
dissect the sac off the vas deferens and spermatic vessels and
then circumcise it leaving its greater part in situ. This sac now
remains with its neck open into the preperitoneal space. It is
essential to sever completely the communication between
the peritoneum and the sac.

Dissection of the peritoneum off the spermatic vessels is
greatly facilitated by the simple innovation described by
Dunn.v' A modified scalp vein needle is introduced through
the abdominal wall into the peritoneal cavity, and its tip
positioned with the help of a needle holder just beneath the
peritoneum at the floor of the internal ring. With a 50 ml
syringe, carbon dioxide (aspirated from the peritoneal
cavity) is injected in the preperitoneal space. This lifts
the peritoneum off the spermatic vessels. The upper flap is
dissected for 2 to 3 em and this ensures the easy placement of
a large piece of mesh.

FIG 10. Large indirect sac extending to the testes.
Complete evagination of this sac would carry a risk of
injury to the spermatic vessels. Incising the sac at the neck
all around is safer and simpler.
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FIG11. A conical plug with its wide base facing the peritoneal
cavity has been inserted into a wide indirect defect and will
be sutured or stapled to hold it in place. The inferior
epigastric vessels lie medial to the plug. The vas and the
spermatic vessels are seen converging towards the deep ring.

Cooper's ligament, the iliopubic tract, epigastric vessels,
transversus abdominal arch and the nerves have now been
identified. When the indirect defect is very wide, the spermatic
vessels are dissected all around to permit a tongue of mesh to
be placed behind them allowing a more complete closure.

PREPERITONEAL MESH POSITIONING
AND FIXATION
We use the 'plug and sheet' method. A 1.5 to 2 ern roll of
mesh is held in shape with a catgut suture at one end and is
introduced into the abdomen through the 12 mm trocar. The
end with the suture is introduced into the hernial defect and
the other is opened out to give the plug a cone shape with its
base towards the peritoneal cavity (Fig. 11). The plug is fixed
in position by two sutures or staples to ensure that it does not
migrate into the inguinal region. One staple is placed
superiorly (anteriorly) into the transversus abdominal arch
and the other medially (in direct) or laterally (in indirect
defects), i. e. whichever side is opposi te the inferior epigastric
vessels.

A sheet of prolene mesh 7 xII em is rolled along its long
axis and introduced into the peritoneal cavity. Prolene has a
'memory', which can be used to roll it in such a way that when
unrolled in the peritoneal cavity its concave surface faces the
inguinal area almost holding itself in place. It is positioned
and apposed to the tissues behind the peritoneal flaps so that
the medial edge reaches the midline and is medial to
Cooper's ligament and the iliopubic tract (Fig. 12). External
pressure with the assistant's finger on the anterior superior
iliac spine, inguinal ligament, or the pubic symphysis ensures
accurate placement of the mesh. Careful medial and inferior
positioning is important in preventing recurrence and when
properly placed, the mesh should extend well beyond the
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FIG 12. Prolene mesh extending from the midline to well
lateral of the internal ring and from the rectus muscle down
to Cooper's ligament. The sheet has been stapled along its
upper margin to the rectus and transversus abdominal arch
and hangs like a curtain ready to be fixed medially, laterally
and below.
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FIG13. Diagrammatic representation of how the mesh'covers
all the sites of existing or potential hernias. 13 1 Lateral
umbilical ligament 2 epigastric vessels 3 spermatic
vessels 4 vas deferens 5 external iliac vessels
6 transversus abdominal arch 7 iliopubic tract
8 Cooper's ligament I Indirect defect D Direct
defect F Femoral defect

potential areas of hernia-direct and indirect inguinal and
femoral (Fig. 13).

The upper edge of the mesh should extend well above the
anterior abdominal arch and the lateral margin lateral to the
internal ring. We staple the upper margin ofthe mesh first-
this is an area free of anatomical hazards and four staples
fixing the upper margin of the mesh from the medial to the
lateral end permits the mesh to hang like a curtain. The more
difficult lower and medial margins can now be stapled with
precision pulling the mesh taut against Cooper's ligament
(Fig. 14). External finger pressure permits definition of
anatomy and also helps to appose the mesh to the stapler,
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FIG 14. Mesh being stapled to Cooper's ligament

FIG16. Peritoneal approximation completed with staples

ensuring a firm bite. Before each staple is driven home, the
iliac vessels are visualized. To avoid nerve entrapment, no
staples are applied to the mesh at its lower margin lateral to
the internal ring. We average 8 to 10 staples for each mesh
fixation.

APPROXIMATION OF PERITONEAL INCISION
AND EXIT
Once the mesh is firmly in place the intra-abdominal pressure
is reduced to 6 mmHg to allow easy approximation of the cut
edges of the peritoneum with staples or sutures. We start
approximation using the strong tissue of the lateral umbilical
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FIG 15. Peritoneal flap approximation is commenced with
firm tissue of the lateral umbilical ligament

FIG 17. Peritoneal flaps sutured with catgut, commencing
with firm tissue of the lateral umbilical ligament on the left

ligament and work our way outwards (Fig. 15). We find that
the medium-large clips used for cystic duct occlusion afford
easier peritoneal approximation than others which often tear
through the thin peritoneum. If there has been careful
haemostasis during incision and dissection of the peritoneal
flaps, irrigation and suction of the operative field is almost
never required. With the peritoneal flaps approximated, the
mesh is now completely preperitoneal and not in contact with
the abdominal viscera (Figs. 16 and 17).

The pneumoperitoneum is evacuated and the trocar
removed. The infra-umbilical fascia is carefully sutured with
00 vicryl on a small Mayo needle and the skin closed at all
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three puncture sites (Fig. 18). Finally, the nasogastric tube
and urinary catheter are removed.

POSTOPERATIVE CARE
We place a gauze pad over the inguinal canal and keep it
firmly in place for one week after operation. We feel that this
helps in reducing the unsightly bulge which is often present
for several weeks, and which perplexes and worries the
patient and embarrasses the surgeon. Although laparoscopic
repair of hernia is associated with less postoperative pain
than open repair, permitting earlier return to normal activity
and movement, we do not permit strenuous physical activity
for three weeks after repair. This advice also follows open
repair.

COMPLICATIONS
The list of possible complications of laparoscopic repair of
hernia far exceeds that of open repair.

Immediate complications
Most of the major complications are intraperitoneal-an
area untouched at open repair.

1. Complications of laparoscopy: bowel perforation and
vascular injuries.

2. Injury to epigastric vessels or bladder during peritoneal
incision and dissection.

3. Intraperitoneal injury to viscera as a result of diathermy.
4. Injury to the vas or the spermatic vessels while dissecting

the sac.
5. Injury to the iliac vessels while stapling.

Late complications
Bowel adhesion to mesh, intestinal obstruction, fistulation,
orchitis, testicular atrophy, nerve entrapment, hernia
through trocar sites and recurrence.

CURRENT STATUS
Although we began to perform laparoscopic cholecystectomies
in the early 1990s,15we have been reluctant to start laparo-
scopic repair of hernia and delayed doing our first till January

FIG 18. Skin incisions closed after suturing midline sheath
with vicryl
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1992. We were not convinced that laparoscopic repair of
hernia had any advantage over the open procedure. Our
standard operation is done under local anaesthesia, requires
a mesh in about 40% of cases, a hospital stay of 2 to 3 days
and permits a return to normal activity in three weeks. The
recurrence rate in our hands is about 3%. In contrast,
laparoscopic repair of hernia always requires general
anaesthesia and a prosthetic mesh, transgresses the
peritoneal cavity and, even if there is no recurrence, is
often associated with an unsightly inguinal bulge. It is
certainly (over 50%) more expensive than open repair and
takes a longer time. It carries a potential danger of bowel
and major vessel injury and of bowel adhesion to the mesh.
Whilst both forms of repair can be done as day-care proce-
dures, in India this is unusual. A hospital stay of 2 to 3 days is
usually required (as in our laparoscopic cholecystectomies).
Though we average four or five hernia repairs per week, in a
two-year period we have done less than 40 laparoscopically.

In spite of the boom in laparoscopic surgery in Germany,
of 1656 surgical clinics surveyed, less than 10% preferred the
laparoscopic repair of hernia. 16We feel that this new method
of hernia repair is on trial and only a 5 to 10 year follow up
will show whether it is more effective than open repair (the
current 'gold standard').

Our indications for laparoscopic repair of hernia are:

1. Recurrent hemia---especially multiple recurrences (Fig. 19)
2. Hernia in a patient who is also undergoing a laparoscopic

cholecystectomy
3. Bilateral hernia
4. All hernia as part of a clinical trial programme in suitable

centres, where the follow up extends to at least three
years.

A somewhat disturbing aspect of the laparoscopic repair
of hernia is the massive publicity drive, by instrument
manufacturers, directed at both patients and surgeons, to
convince them that laparoscopic repair of hernia is prefer-
able to the open repair. There is a danger that the surgeon's
judgement will be influenced by this pressure, 17,18and we feel
that an unbiased, long-term evaluation of this new method
has now become necessary.

FIG 19. The best indication for laparoscopic repair of hernia.
Through three small abdominal incisions this bilateral
recurrent inguinal hernia has been repaired laparoscopically.
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