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Abstract

Background: The intraperitoneal onlay mesh (IPOM): Access the abdominal cavity through
the peritoneum (intra-abdominal approach) and places a large piece of mesh against the
peritoneum. The mesh is secured with staples placed into the same anatomic structures as
in the TAPP repair but is placed in an intraperitoneal position instead of a preperitoneal
position i.e. in direct contact with the intestinal loops. All vessels in the inguinal region can
be ligated when injured except external iliac vessels. No sutures or staples must be put in
the (triangle of doom) between ductus deferens medially and spermatic vessels laterally to
avoid external iliac injury. Seroma formation occasionally follows laparoscopic hernia repair.
Seromas are more common following TEP repair , most probably from inability of fluid to
drain into the peritoneal cavity. These usually resolve within six weeks but can present for
several months.
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Introduction:
Complications of laparoscopic inguinal hernia repair
The complications of laparoscopic inguinal hernia repair can be classified into:
A-Intra-operative complications which are subdivided into three groups:
1- Complications of anesthesia:
At present laparoscopic hernioplasty require general anesthesia which is extremely safe in
healthy patients. But it can be harmful for cardiac and pulmonary diseased patients. It adds to the
potential for complications. It also may lead to some other problems such as aspiration, deep

venous thrombosis, pulmonary embolism, damage to the teeth (Macintyre, 2003).
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2- Complications related to the use of laparoscopy:
These complications are the same for any laparoscopic procedures.
a- Cardiovascular effect of' pneumoperitoneum:

These are hypercapnia and cardiopulmonary effects, rarely cause hypotension or
arrhythmia. Hemodynamic problems, usually during insufflation and are associated with vasovagal
reflex or decreased venous return, most often can be corrected with administration of fluids or
atropine. When significant rhythm disturbances occur, the pneumoperitoneum must be released
immediately, in addition to corrective measures specific for the dysrrhythmia (Hsieh,.2003).

b- Carbon dioxide embolus:

The incidence of clinically significant C02 embolism is very low. Clinically important
C02 embolism may be noted by unexplained hypotension and hypoxia during the operation. The
mainstays of treatment are immediate evacuation of the pneumoperitoneum and placement of
thepatient in the left lateral decubitus, head down position. This allows the CO2 bubble to "float"
to the apex of the right ventricle where is less likely to cause right ventricular outflow tract
obstruction. It is important to administer 100% oxygen and hyperventilate the patient during this
period. Additionally, aspiration of gas through a central venous line may be performed (Vernon
and Hunter, 2007).

b- Bowel injuries:

They are rare and usually occur during Veress needle insertion and creation of
pneumoperitoneum. They also can result from open technique using Hasson cannula and this
facilitates immediate identification and repair. The incidence of accidental enterotomy when
pneumo-peritoneum is created increased in patients who have had previous abdominal surgery.
Previous abdominal surgery is a relative contraindication to laparoscopic hernia repair (Phillips et
al., 1995).

Veress needle injury to the bowel requires no further management and can be
managed with close observation. But trocar injuries usually require operative repair. The trocar
should be left within the injured bowel so that the injury can be readily identified when the
abdomen is opened. Most bowel injuries are treated by primary repair (Phillips et al., 1995).

c- Vascular injury

Injury to blood vessels may occur during laparoscopy ecither due to Veress needle
insertion , during trocar insertion or even during dissection. Veress needle injury to blood vessels
rarely cause any significant hemorrhage. Open technique of pneumoperitoneum insufflation
eliminate the risk of injury to major intra-abdominal vessels. Trocar injuries for major blood vessels
have been the cause of fatal bleeding (Richard et al., 2006).

Major hemorrhage occurs with injury to the distal aorta or common iliac vessels with
high mortality. Minor bleeding causing abdominal wall hematoma may occasionally occur from
trocar injuries to abdominal wall vessels, these bleeding points must be identified and ligated

(Richard et al., 2006).

3750
Tob Regul Sci. ™ 2022;8(1): 3749-3760



Mohamed Mahmoud Amin Metwally et. al
Brief Overview about Laparoscopic TAPP Operation (For Inguinal Hernia Repair)
Complications

3- Complications that result during the procedure of laparoscopic hernioplasty:
a- Vascular injuries:

The most common vascular injuries during laparoscopic hernioplasty are injuries to
inferior epigastric and spermatic vessels. In addition, the external iliac, circumflex iliac, obturator
vessels also may be injured during laparoscopic hernioplasty. Anatomical variations and confusion
during dissection can predispose to these injuries, especially if the patient has had previous
abdominal surgery (Schmedt et al., 2005).

All vessels in the inguinal region can be ligated when injured except external iliac vessels.
No sutures or staples must be put in the (triangle of doom) between ductus deferens medially and
spermatic vessels laterally to avoid external iliac injury (Schmedt et al., 2005).

b-Nerve injury:

The nerves are often not visible during laparoscopic hernioplasty and neurologic

injuries may not be recognized intraoperatively (Phillips et al., 1995).
c- Urinary bladder injury:

Is a very rare intraoperative complication. Transient microscopic (or rarely
macroscopic) haematuria can occur as a result of quite minor bladder manipulation and is of no
significance. If these complications happened, the bladder injury must be repaired with two layers
of absorbable sutures and uretheral catheter is put from four to six days (Richard et al., 2006).

d- Injury to the vas deferens or cord structures:

Severance of the vas deferens or cord structures is a rare occurrence during laparoscopic
repair of groin hernia. It has been reported during dissection , ligation and division of the sac . If
transected, the cut ends of the vas must be repaired with fine, interrupted sutures (Richard et al.,
20006).

B-Post operative complications:
1-Neurologic complications or nerve injuries:

Nerve injuries are recognized complications of laparoscopic inguinal hernia repair. Injury
to cutaneous nerves in and around the inguinal canal may be responsible for chronic pain or
numbness in the groin in all types of hernia surgery. Various neuralgia may develop, usually from
incorporation of a nerve during the fixation of mesh by staples or sutures. Staples should not be
placed in the triangle of pain below the iliopubic tract lateral to the internal spermatic vessels
(Callesen, 2003).

The nerves that are usually involved are the ilioinguinal nerve, iliohypogastric, both the
genital and femoral branches of the genitofemoral nerve and the lateral cutaneous nerve of the
thigh. The former two are especially prone to injury if a vigorous bimanual technique is used for
stapling, while the later are most likely damaged by stapling below the iliopubic tract lateral to the
internal spermatic vessels. A femoral nerve injury is extremely rare and is almost always the result

of a gross technical misadventure (Callesen, 2003).
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Reassurance and conservative treatment with anti-inflammatory medication and local
nerve blocks is preferred initially, as commonly these will resolve spontaneously. The only
exception might be the patient with severe intensity pain that can’t be tolerated immediately
(Poobalan et al., 2003).

This patient may be best treated by rest and analgesics, if persist, injection of
hydrocortisone or long lasting local anaesthetic or immediately re-exploration before scar tissue
developed. Otherwise we scrupulously avoid re-exploration before 1 year to allow the possibility
of spontaneous resolution . When groin re-exploration is required; removal of offending clips
should be considered and neuroma excision is performed. The results are often less than satisfying
(Poobalan et al., 2003).

There is small numbers of patients complained of lateral thigh pain compatible with
meralgia paraesthetica due to compression of the lateral femoral cutaneous nerve, but the majority
settled spontaneously (Richard et al., 2006).

2-Testicular complications
a- Ischemic orchitis and testicular atrophy :

It can occur with any hernia surgery but very rare complication and it may happen due
to damage of the blood supply to the testis. The incidence appears to be lower with laparoscopic
hernia repair than open repair (Irving et al., 2007).

b- Testicular pain:

It occurs infrequently after laparoscopic hernioplasty . It is transient pain and resolve in
one to three weeks. The cause of this pain is obscure but it may be due to trauma to genitofemoral
nerve or to sympathetic innervation of the testes during dissection around the cord structures, or
during separation of peritoneum from cord structures. The pain usually resolves spontaneously,
but scrotal elevation with support and analgesia are indicated for prolonged cases (Beddy et al.,
2006)

c-Hydrocele:

It occurs infrequently after laparoscopic hernioplasty . It may be due to unexcised large
hernial sac or extensive skeletonization of the cord which disturb cord lymphatics. As a result, fluids
can no longer be drained into the peritoneal cavity and hydrocele forms. The treatment is the same
as for any other hydroccle (Richard et al., 2006).

3- Seroma formation:

Seroma formation occasionally follows laparoscopic hernia repair. Seromas are more
common following TEP repair , most probably from inability of fluid to drain into the peritoneal
cavity. These usually resolve within six weeks but can present for several months (Lau and Lee,
2003).

Most trials have suggested that the incidence of this complication is greater in

laparoscopic surgery than in open surgery. Most seromas are self limiting and resolve without any
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further intervention. This is probably dependent upon the type of mesh used, and may be less
evident with softer, less irritant meshes (Lau and Lee, 2003).

Seromas are insignificant as long as they are diagnosed and not mistaken for recurrence.
In contrast to hydroceles, seroma usually do not extend intothe scrotum. Pressure dressing has
been used to reduce seroma formation after laparoscopic ventral hernia repairs. External
compression helps to obliterate dead space, prevent shearing of the surgical planes and promote
adherence between the opposite tissues. However, pressure dressing is difficult to apply over the
groin region (Lau and Lee, 2003).

4-Surgical emphysema

This is common particularly in the scrotum and abdominal wall. It may, however,
extend through the subcutaneous planes into the chest, neck and facial tissues. Despite alarming
appearances, it is harmless, and the carbon dioxide reabsorbs within 12-24 hours without any
treatment (Richard et al., 2006).

5- Mesh complications:

After TEP repair, the incidence of mesh infection is about 0.1%. The lower risk of
mesh infection after laparoscopic repair is because of the introduction of the mesh through trocars,
avoiding skin contact, and mesh placement far from the trocar incision. Antibiotic-impregnated
mesh has recently become available (Vernon and Hunter, 2007).

Mesh rejection , mesh migration , adhesion formation, and erosion of the prosthesis
into intrabdominal organs, all are potential complications. Meticulous dissection, adequate mesh
size, strict aseptic precautions and proper fixation decrease chances of mesh migration, recurrence
and infection (Choy et al., 2004).

6- Bowel obstruction:
Mechanical bowel obstruction complicates laparoscopic herniorrhaphy mainly TAPP
repair as a result of:
a- Herniation through a defect in the peritoneal closure
b- Adhesions from intraperitoneal technique.
c- Trocar site hernianon (Boughey and Nottingham, 2003).
Prevention:
Ensure that extensive peritoneal flaps are created so that the peritoneum can be reconstituted at
the end of procedure without any tension
All trocar sites > 5 mm should be closed
(Boughey and Nottingham, 2003).
7- leus:
Ileus can be seen with cither the conventional or the laparoscopic repair but is more
common with the latter. Treatment is symptomatic, and spontaneous resolution is the rule.

Nasogastric decompression is occasionally needed (Richard et al., 2006)
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8- Recurrence:

Recurrence is a complication of all repair techniques, laparoscopic as well as open. The
recurrence rate remains less than after open surgery. Long term recurrence rate following
laparoscopic hernia repair is unknown. Technical factors are responsible for early recurrence. The
most common causes:

1- Undersized mesh, the mesh is too small to cover all the hernia sites.
2- Mesh is applied without fixation by stapling or suturing.
3- Inexperience of the surgeon.

4- Early disruption of the mesh by excessive activity. (Neumayer et al., 2004).

COMPLICATIONS OF TAPP

Like any other laparoscopic procedures, complications have been recorded during the
learning curve. These complications can be classified into
Intra-operative complications

Post-operative complications.

INTRAOPERATIVE COMPLICATIONS

Bladder Injuries

Bladder injury most commonly occurs during port placement, dissecting a large direct sac
or in a sliding hernia. It is mandatory to empty the bladder prior to an inguinal hernia repair to
avoid a trocar injury. It is advisable that beginners catheterize the bladder during the initial part of
their learning curve. The diagnosis is evident when one sees urine in the extraperitoneal space.
Repair is done with Vicryl in two layers and a urinary catheter inserted for 7 to 10 days (Caruso
et al,.2021).

Bowel Injuries

Bowel injury is rare during hernia surgery. It can occur when reducing large hernias,
inadvertent opening of peritoneum causing the bowel to come into the field of surgery and in
reduction of sliding hernias. Injury is best avoided in such circumstances by opening the hernial
sac as close as possible to the deep ring. The initial studies showed a higher incidence, especially
with TAPP, but it decreased over time (Caruso et al,.2021).

Vascular Injury

This is one of the most common injuries occurring in hernia repair and often a reason for
conversion. The various sites where it can occur is rectus muscle vessel injury during trocar
insertion; inferior epigastric vessel injury; bleeding from venous plexus on the pubic symphysis;
aberrant obturator vein injury; testicular vessel injury; and the most disastrous of all, iliac vessels,
which requires an emergency conversion to control the bleeding and the immediate services of a

vascular surgeon to repair the same. Most of the other bleeding can be controlled with cautery or
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clips. Careful dissection and adherence to the principles of surgery will help in avoiding most of
these injuries (Caruso et al,.2021).

Injury To Vas Deferens

Injury occurs while dissecting the hernia sac from the cord structures. The injury causes an
eventual fibrotic narrowing of the vas. A complete transaction of the vas needs to be repaired in a
young patient. An injury to the vas is best avoided and this may be done by identifying before
dividing any structure near the deep ring or floor of the extraperitoneal space. Also, the separation
of cord structures from the hernial sac must be gentle and direct; grasping of vas deferens with

forceps must be avoided (Caruso et al,.2021).

POSTOPERATIVE COMPLICATIONS
Seroma/Hematoma Formation
It is a common complication after laparoscopic hernia surgery, the incidence being in the
range of 5 to 25 percent. They are especially seen after large indirect hernia repair. Most resolve
spontaneously over 4 to 6 weeks. A seroma can be avoided by minimizing dissection of the hernia
sac from the cord structures, fixing the direct sac to pubic bone and fenestrating the transversalis
fascia in a direct hernia. Some surgeons put in a drain if there is excessive bleeding or after extensive
dissection . (Bittner R et al,.2011) .
Urinary Retention
This complication after hernia repair has a reported incidence of 1.3 to 5.8 percent. It is
usually precipitated in elderly patients, especially if symptoms of prostatism are present. These
patients are best catheterized prior to surgery and catheter removed the next day morning . (Bittner
Retal,.2011).
Vascular Injury
The incidence of vascular injury has been documented to be about 0.5 to 1 percent and
inferior epigastric artery is the one most commonly traumatized.
Injury to iliac vessels: Chances of mortality
Inferior epigastric vessel: Hematoma
Iliopubic vein and artery which traverse the lacunar ligament: Hematoma
Injury to spermatic vessels: Postoperative scrotal hematoma. (Bittner R et al,.2011) .
Nerve Entrapment and Injury
The lateral cutaneous nerve of thigh and the femoral branch of genitofemoral nerve are the
two nerves vulnerable to trauma due to indiscriminate placement of staples lateral to the spermatic
cord on the iliopubic tract. (Bittner R et al,.2011) .
Other Complications
1. Migration of mesh
2. Rejection of mesh (Rare)
3. Bowel adhesion and injury
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There is no doubt that the laparoscopic hernia repair is a proven technique and will become
more popular over time . (Bittner R et al,.2011) .

Mesh Infection and Wound Infection

Wound infection rates are very low. Mesh infection is a very serious complication and care
must be taken to maintain strict aseptic precautions during the entire procedure. Any endogenous
infection must be treated with an adequate course of antibiotics prior to surgery . (Bittner R et
al,.2011) .

Recurrence

It is the most important endpoint of any hernial repair . It requires a proper and thorough
knowledge of anatomy and a thorough technique of repair to help keep the recurrence . (Bittner
R et al,.2011) .

Cause of recurrence in TAPP

The factors involved in mesh dislocation or failure are insufficient size, wrong/defective
material, incorrect placement, immediate or very early displacement by folding, lifting by a
hematoma or urinary retention, missed cord lipomas and herniation through the keyhole (mesh
slit) late displacement by insufficient scar tissue ingrowth, mesh protrusion, collagen disease or
pronounced shrinkage. Despite the correct and stable mesh position, there is still a limited risk of
a late sliding of the retroperitoneal fat under/ in front the mesh into the enlarged inner ring. Leibl
in 2000 advised to avoid slitting of of the mesh and increase its size to reduce the recurrence rate.
Generous dissection of preperitoneal space is required to eliminate potential herniation through
the slit or strangulation of the cord structures completely and reduces the risk of genitofemoral

neuropathy . (Bittner R et al,.2011) .
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