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Background: Adoption of laparoscopic inguinal hernia repair (LIHR) in sub-Saharan Africa is poor. The aim of this study
was to describe our experience of the feasibility and short-term efficacy of the LIHR service at a South African tertiary
academic hospital.

Methods: A retrospective audit of all the adult, elective, laparoscopic inguinal hernia cases that were done between
November 2011 and 31 October 2016. Data were collected regarding the patient demographics, index side of hernia, type
of repair, conversion rate, peri- and postoperative complications, postoperative hernia recurrence, persistent groin pain for
more than three months and procedure-related mortality.

Results: One hundred and eighty-six patients were evaluated. One hundred and twenty-six (68%) patients were followed
up for a mean of 38 months (3.1 years; range 9-67 months). Sixty (32%) patients were lost to follow-up. Early hernia
recurrence (onset in < 7 days) occurred in one case after a totally extra-peritoneal (TEP) repair had required conversion
to a trans-abdominal pre-peritoneal (TAPP) repair. Late recurrence (onset in > 7 days) occurred in seven TEP repair cases
(5.6%). Four recurrences (57%) occurred within the first two years. Recurrences in the next three years showed a 59%
reduction giving a recurrence rate of 2.9%. At follow-up, six TEP cases (4.8%) had persistent groin pain persisting for
3—6 months in two cases and for more than one year in four cases. Five cases had seroma, six scrotal haematoma and one
port-site sepsis. No death occurred.

Conclusion: LIHR could be safely offered in a South African tertiary academic centre with acceptable results that are
comparable with the South African private sector setting. LIHR could be implemented in other surgical training centres

within a resource-limited environment.
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Introduction

Inguinal hernia repair represents one of the most common
general surgical procedures, with approximately 20 million
performed annually.! One in four males will develop an
inguinal hernia in his lifetime.? Inguinal hernias account for
75% of all abdominal wall hernias.? Laparoscopic inguinal
hernia repair (LIHR) has been extensively evaluated and
been shown to be a safe and effective repair approach.>*
In the hands of well-trained surgeons, the technique pro-
duces results equivalent to open repair.>* LIHR has been
shown to require less postoperative analgaesia, cause less
postoperative pain, require less time in hospital and allow
return to work earlier.>* Despite the advances in laparoscopy,
the open mesh-based tension-free inguinal hernia repair
(OIHR) remains the criterion standard.*

In 2015, the reported utilisation of the LIHR technique
was 64% in Germany, 55% in Australia, 45% in Switzerland,
45% in the Netherlands and 28% in Sweden.! On the
African continent, LIHR is still in its infancy with very few
reported series in literature. The largest series was reported
by McGuire et al., consisting of 507 cases in the South
African private sector with results comparable with the
best international series.!” Sherpiny from Egypt compared
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trans-abdominal pre-peritoneal (TAPP) to open repair in
their setting and concluded that the TAPP repair approach
is safe and now the preferred method of repair.!' Nana et al.
from Cameroon and Shakya et al. from Nepal reported their
initial experience with LIHR, showing good results.'>!3 The
authors highlighted the issues of the high cost of equipment
and mesh as well as the lack of training as significant
obstacles in their setting.!>!?

The application of the LIHR approach in the South
African tertiary public sector setting (academic training
hospitals) has not yet been evaluated. The LIHR approach is
taught at all the South African surgical training centres as a
‘novel approach’ in contrast to it being the primary preferred
approach offered. This is due to widespread concerns about
cost, the steep learning curve and initial increased operative
time required to master the LIHR technique. The South
African public health sector must provide an acceptable
level of service delivery amidst significant challenges in
the form of high patient load, time and staff constraints and
budget considerations. In this setting, novel procedures with
a steep learning curve often fall by the wayside.

The laparoscopic unit at the Dr George Mukhari
Academic Hospital (DGMAH) was established towards the
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Figure 1: Inguinal hernia pathway of care

end of 2011 to focus on the development of minimal access
surgery. As a result, residents and consultants are trained in
a wide variety of routine laparoscopic procedures that has
increased the numbers of laparoscopic procedures performed
annually, leading to a steady rise in skill and competency of
consultants, clinical fellows and surgical residents. Against
this background this study aimed to describe our experience
regarding the feasibility and efficacy of the LIHR at a tertiary
academic hospital (DGMAH).

Methods

We conducted a retrospective audit of adult (> 18 years of
age) elective primary LIHRs done since the inception of the
dedicated laparoscopic unit at the DGMAH in November
2011 until 31 October 2016. DGMAH is a resource-limited
public hospital on the outskirts of the capital city, Pretoria.

In the unit, all patients who present with a primary,
elective, reducible inguinal hernia are allocated to the LIHR
list. Emergency, irreducible and large inguinoscrotal hernias
had open inguinal hernia repair. For training purposes and
to keep the surgical backlog to a minimum, some of the
potential LIHR cases were also allocated to the OIHR list
(Figure 1).

Data were extracted from hospital patient records, theatre
procedure records and the general surgery departmental
database, and telephonic long-term follow-up interviews
were conducted. Data were extracted regarding the patient
demographics, index side of hernia, type of repair, peri- and
postoperative complications (haemorrhage, haematoma,
seroma, surgical site infection) postoperative hernia re-
currence, persistent groin pain for more than three months
and procedure-related mortality. Follow-up included a
one week and one month outpatient visit followed by a
long-term telephonic interview. Due to patient financial
constraints and the distances that patients needed to travel to
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the hospital, long-term follow-up was problematic for most
patients and could be done only via telephonic interview.
Telephonic interviews were performed by the junior author
and a senior surgical nurse. During the interview, the patient
and operative details were confirmed. Patients were asked a
standard set of questions about the duration of postoperative
groin pain as well as the presence of persistent groin pain
and hernia recurrence on the operated side. All patients with
persistent postoperative groin pain and/or possible hernia
recurrence (groin swelling/mass) on the operated side were
asked to come in for assessment by the junior author at the
surgical outpatient clinic.

Procedures

The procedures were performed by general surgery con-
sultants assisted by surgical residents. At times the surgical
consultant would allow a senior resident to perform part of
the procedure under direct supervision, but the consultant
always remained the primary surgeon for the case. The
surgical techniques followed were the standard totally
extra-peritoneal (TEP) repair and TAPP repair technique
with laparoscopy stack, instrument set and minimal use
of consumables. The procedures were done under general
anaesthesia, with patients in supine position — arms tucked
in and pressure points protected. The surgeon stood on the
patient’s side opposite the hernia with monitors at the feet
side of the bed.

TEP repair'*

An infra-umbilical incision was made to gain access to the
sub-cutaneous tissue followed by exposure of the posterior
rectus sheath. The laparoscope was used to develop the pre-
peritoneal space and place two additional 5 mm ports under
direct vision via a 10—12 mm port. The pre-peritoneal space
was insufflated. The hernia was visualised and the inferior



epigastric vessels, pubic symphysis, Cooper’s ligament
and the ilio-pubic tract were exposed by blunt dissection.
The hernia was then reduced (direct, femoral, obturator) or
dissected from the chord structures (indirect), taking care to
avoid injury to the ‘triangle of doom’ structures (external
iliac vessels, gonadal vessels and vas deference). A standard
15 cm x 10 cm mesh was introduced via the infra-umbilical
port, positioned anteriorly along the pelvic wall and centred
over the hernia defect. Mesh fixation was used where the
surgeon preferred it. The pre-peritoneal space was then col-
lapsed, ensuring adequate final mesh position as deflation
proceeded and ports removed under direct vision followed
by port defect skin closure.

TAPP repair'*

An infra-umbilical incision was made to gain access to
the rectus sheath and controlled peritoneal access gained
under direct vision. A 10-12 mm port was placed and peri-
toneal cavity insufflated. A 30° scope was inserted, and
two additional 5 mm ports were placed under vision in
the midline. The hernia was visualised and the overlying
peritoneum sharply incised 3-4 cm superiorly from the
medial umbilical ligament to the anterior superior iliac
spine. The dissection, hernia reduction, mesh placement and
closure are identical to the TEP method described above.

Statistical analysis

Statistical analysis was performed with SPSS version 23
software. T-tests and chi-square tests were done to compare
groups. A p-value of < 0.05 was considered significant.
Categorical data are presented in a table and graphs.

Results

The general procedural information and patient demograph-
ics are shown in Table I. One hundred and eighty-six LIHR
patients were evaluated and followed up. Sixty (32%)
patients never returned for follow-up beyond the first seven
days postoperative outpatient visit and could not be reached
for a telephonic interview. One hundred and twenty-six
(68%) patients were followed up for a mean of 38 months
(3.1 years; range 9—67 months). Due to the significant num-
ber of patients who were lost to follow-up the outcomes in
terms of recurrence rate, chronic postoperative groin pain
and other long-term complications were determined only
for the patient group with adequate follow-up. Early hernia

Hernia Recurrence Rate

Figure 2: Laparoscopic inguinal hernia repair recurrence
rate by time period
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recurrence (onset in < 7days) occurred in one case (0.8%)
after a TEP repair had required conversion to a TAPP repair.
Late recurrence (onset in > 7 days) occurred in seven TEP
repair cases (5.6%). Four late hernia recurrences occurred
within the first two years. Analysis of the subsequent three
years showed a 59% reduction in late hernia recurrence, a
rate of 2.9% (Figure 2).

Postoperative follow-up identified six TEP cases (4.8%)
with persistent groin pain for more than three months
postoperatively. Pain persisted for 3—6 months in two cases
(1.6%) and in four cases for more than one year (3.2%)
shown in Figure 2. Other complications included five cases
of seroma (Clavien Dindo Illa) that required aspiration
and compressive dressings, six cases of scrotal haematoma
(Clavien Dindo I) that resolved with conservative man-
agement, one case of port-site sepsis (Clavien Dindo II)
that responded to systemic antibiotics, and no cases of
procedure-related mortality.

Discussion

Inguinal hernia repair surgery is the most common pro-
cedure in general surgery globally, with 1.5 million repairs
performed annually in the western world alone.’> In most
countries, however, the Lichtenstein repair technique
remains the technique of choice.! This study intended to
assess the feasibility and short term efficacy of the LIHR
service at the DGMAH, which is a South African tertiary-
level teaching hospital.

Our postoperative hernia recurrence rate of 5.6% is
significantly higher than the < 1% rate reported by leading
international units (median of 0.6%) as seen from 23
comparisons of TEP repair studies.! The likely reasons for
the higher recurrence rate include the initial procedural
learning curve and the relatively low LIHR average annual
case load of 37 in our unit. Another factor was that cases
were performed by different consultant surgeon/resident
combinations.

The incidence of clinically significant postoperative
pain in our study group was 4.8%, which is well below the
overall incidence of 10-12% reported in literature!'s-'® with
no cases of debilitating pain. The overall complication rate
was 9.7% and included cases of seroma, scrotal haematoma
and port-site sepsis. Our results, specifically after the initial
two years of our review period, were comparable to the
largest published series from the South African private
sector which showed a recurrence rate of 2.3% and an
overall complication rate of 7.9%!' This is significant as
there is a remarkable difference between the South African
private and public sectors. Our results were also comparable
to a smaller series from Egypt comparing LIHR with OIHR
that showed a recurrence rate of 3.3% in their LIHR group.!!

The LIHR techniques require specialised training and
have a significant learning curve.' A recent survey of 800
North American surgeons and residents revealed that
59% felt that they lacked the requisite training to perform
LIHR.!*2° The data are concerning when bearing in mind
that 25 years have passed since the introduction of LIHR.
The learning curve is reported to be significant enough to
prevent some surgeons from offering the repair approach
to their patients.?*?! According to the HerniaSurge Group,
it requires on average 50—100 TEP repairs by an individual
surgeon to achieve outcomes similar to open anterior mesh
repair with the first 30-50 being the most critical.! Although



Table I

Patient cohort n=186

Variables Number Percentage
Gender

Male 170 91%
Female 16 9%
Age

<30 years 36 19%
30-60 years 91 49%
> 60 years 59 32%
Median 49

Hernia side

Right 110 59%
Left 37 20%
Bilateral 39 21%
Repair type

TEP 177 95%
TAPP 2 1%
TEP to TAPP 5 3%
TEP to open 2 1%

these numbers cannot currently be attained by individual
surgeons in our setting, we did observe a significant
decrease in complication rates as experience increased.
The significance of achieving a certain number has been
reported by Voitk et al., who showed that complication
rates decreased by 50% after a surgeon had gained the
experience of the first 50 cases.!® Consultants and residents
in our unit acquire laparoscopic skills and competency
required for more advanced laparoscopic interventions
in the armamentarium of the modern general surgeon
by doing laparoscopic appendectomy, cholecystectomy
and trauma laparoscopy.’>** Our study shows that LIHR
can be performed with an acceptable safety profile in our
setting but caution should be exercised to reduce the hernia
recurrence rate to the level of international standards. This
could possibly be achieved as more experience is gained
by continued adequate mentoring and supervision as part
of a structured LIHR training programme as suggested by
the Hernia Interest Group of South Africa and the European
Hernia Society.?*

In the early years of laparoscopy, Pallas et al. raised con-
cerns about the pursuit of laparoscopic training and skill
set acquisition in Africa and asked the question whether
it is utopia or realism.” Pallas et al. were sceptical and
cautioned the clinician to bear in mind that techniques
are still developing and therefore more costly to the local
economy.” They added that indications for LIHR should
be carefully tailored to cope with local conditions and
site-specific problems.” Recently, Nsadi et al. from the
DRC concluded that there is no reason to develop LIHR
in developing countries due to cost and the challenges in
learning and performing the procedure.?® These authors
encourage surgeons and teaching institutions to focus
their efforts on open repairs with commercial or low-cost
mosquito net meshes.2¢
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This study has several limitations that include its retro-
spective nature, significant loss to follow-up, telephonic
interviews for the long-term follow-up and having the
initial procedural ‘learning curve’ part of the review period.
Despite these limitations this is the first audit of LIHR in the
South African public service setting. It shows that LIHR can
be safely offered in a South African tertiary academic centre
with results that are comparable to the South African private
sector setting. LIHR could be implemented in other surgical
training centres within a resource-limited environment. Out-
comes could, however, be improved to reach the level of
leading international series.
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