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Abstract
Background NICE (National Institute of Health and Clin-
ical Excellence) in England recommended laparoscopic
repair for recurrent and bilateral groin hernias in 2004. The
aims of this survey were to evaluate the current practise of
bilateral and recurrent inguinal hernia surgery in Scotland
and surgeons’ views on the perceived need for training in
laparoscopic inguinal hernia repair (LIHR).
Methods A postal questionnaire was sent to Scottish con-
sultant surgeons included in the Scottish Audit of Surgical
Audit database 2007, asking about their current practice of
primary, recurrent and bilateral inguinal hernia surgery. A
response was considered valid if the surgeon performed
groin hernia surgery; further analysis was based on this
group. Those who did not oVer LIHR were asked to com-
ment on the possible reasons, and also the perceived need
for training in laparoscopic hernia surgery. Only valid
responses were stored on Microsoft Excel (Microsoft Cor-
poration, USA) and analysed with SPSS software version
13.0 (SPSS, Chicago, Illinois).
Results Postal questionnaires were sent to 301 surgeons
and the overall all response rate was 174/301 (57.8%). A
valid response was received from 124 of 174 (71.2%) sur-
geons and analysed further. Open Lichtenstein’s repair
seems to be the most common inguinal hernia repair. Lapa-
roscopic surgery was not performed for 26.6 and 31.5% of

recurrent and bilateral inguinal hernia, respectively. About
15% of surgeons replied that an LIHR service was not
available in their base hospital. Lack of training, Wnancial
constraints, and insuYcient evidence were thought to be the
main reasons for low uptake of LIHR. About 80% of
respondents wished to attend hands-on training in hernia
surgery.
Conclusions Current practice by Scottish surgeons
showed that one in three surgeons did not oVer LIHR for
bilateral and recurrent inguinal hernia as recommended by
NICE. There is a clear need for training in LIHR.

Keywords TEP repair · TAPP repair · Recurrent hernia · 
Bilateral hernia

Introduction

Inguinal hernia repair is one of the most commonly per-
formed elective operations in the UK, with around 70,000
being undertaken each year in England [1, 2] and more than
6,000/year performed in Scotland [3]. Furthermore, a recent
study also reported that in Scotland only 8.9% of inguinal
hernia repairs were performed laparoscopically compared
to 13.5% in England. A recent survey in Wales demon-
strated that only 15% of hernia repairs were being per-
formed laparoscopically [2]. Open tension-free mesh repair
seems to be the treatment of choice for inguinal hernia [4].
The surgical approaches adopted for inguinal hernia repair
is currently inconsistent across the UK, with diVerences in
the use of the open or laparoscopic approaches varying par-
ticularly widely [3,5]. Nevertheless, meta-analyses of ran-
domised controlled trials and Cochrane reviews have
clearly established the beneWts of Laparoscopic inguinal
hernia repair (LIHR) over the open method [6–9].
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The National Institute of Clinical Excellence (NICE)
recommends laparoscopic repair as the preferred method of
treatment for bilateral or recurrent hernia. Furthermore, in
2004, NICE [1] recommended that the laparoscopic
approach should also be a choice in the treatment of unilat-
eral inguinal hernia. Besides this, in unilateral hernia and
doubtful/occult contra-lateral hernia, laparoscopy oVers
advantages over open approaches as there is no need for
additional incision and associated morbidity. The second
appraisal of the NICE review in 2007 demonstrated an
increase in the uptake of laparoscopic hernia surgery up to
14%; however, only a Wfth of bilateral hernias in England
were repaired by LIHR [1]. Likewise, 22% of bilateral pri-
mary hernias were repaired laparoscopically in Scotland
[3].

The aim of this survey was to evaluate the current prac-
tice of LIHR by Scottish surgeons and to explore the rea-
sons for its low uptake.

Method

A postal questionnaire was sent to 301 consultant surgeons
in Scotland. The postal addresses were obtained from Scot-
tish Audit of Surgical Audit database 2007. The question-
naire asked for information about the consultant surgeons’
regular base hospital and their surgical practice in the fol-
lowing clinical situations: bilateral hernia; recurrent hernia
after an open repair; and recurrent hernia after laparoscopic
repair. The questionnaire also asked surgeons to indicate
the reasons why LIHR was not being adopted more widely.
Furthermore, the need for LIHR training for consultants
was surveyed. The responses were classiWed as valid if the
consultants admitted to performing hernia surgery. Non-
valid responses included surgeons who no longer perform
hernia surgery or addressees that could not be found. Only
valid responses were analysed.

Data from the returned questionnaires were tabulated
and analysed using SPSS version 13.0 (Statistical Package
for Social Sciences, Chicago, Illinois).

Results

We received a total of 174 responses out of 301 question-
naires (response rate 57.8%), of which 124 were valid
responses, i.e. surgeons who performed inguinal hernia
repair surgery (124/174, 71.3%), and 50 were not valid.
The majority of respondents were above 50 years of age
(63/124, 50.8%), followed by 49/124 (39.5%) aged 40–49,
and 11/124 (8.9%) aged 30–39.

We received completed surveys from surgeons repre-
senting all Scottish health boards. Most of the respondents

were surgeons from Glasgow (22.6%), followed by Tay-
side, Highland, Lanarkshire (9.7%), and Lothian (8.9%).
Responses were recorded from all other health boards
including Grampian, Ayrshire and Arran, Fife, Forth Val-
ley, Dumfries and Galloway, the Borders, the Western
Isles, Orkney, and Shetland. A total of 105 respondents
(84.7%) replied that their base hospitals had surgeons who
did perform LIHR; 19 (15.3%) stated that no surgeons at
their base hospitals performed LIHR.

Of the 124 respondents, 105 (84.7%) preferred the Lich-
tenstein method of open mesh repair, and 9 (7.3%) use the
Mesh plug method. Five did not specify any method at all,
and 2 (1.6%) favoured the prolene hernia system. In terms
of the type and total cases of LIHR that surgeons perform,
the results varied between TEP and TAPP repairs (Table 1).

The study further looked into the routine practice of
respondents in managing recurrent hernia after open repair
and recurrent hernia after LIHR. For recurrent hernia after
open repair, 48/124 (38.7%) surgeons replied that they
would perform LIHR; 38/124 (30.6%) would refer their
patients to another surgeon for LIHR; and 33/124 (26.6%)
would perform open repair. The remaining Wve did not
specify any form of repair, citing that it would depend on
the patient. For recurrent hernia after LIHR, the majority
74/124 (59.7%) declared that they would perform open
repair, 25/124 (20.2%) would refer to another surgeon for
laparoscopic repair, 10 surgeons (8.1%) said that they
would perform laparoscopic repair, while 15 other surgeons
did not specify any method of repair.

For bilateral hernia, 48/124 (38.7%) respondents replied
that LIHR would be their practice; 39 (31.5%) would per-
form open repair; and 35 (28.2%) would refer to another
surgeon for LIHR. The remaining two said it would depend
on the patient. These results are summarised in Table 2.

The study group was asked to select factors that were
thought to be preventing LIHR from being adopted more

Table 1 Table showing wide variation in practice of laparoscopic
inguinal hernia repair (LIHR)

 TEP  Totally extraperitoneal, TAPP transabdominal pre-peritoneal

Type of laparoscopic 
inguinal hernia 
repair, no. (%)

TEP TAPP

No 78 (63) 102 (82.3)

Yes, selective patients, < 50 cases 20 (16.3) 8 (6.4)

Yes, selective, 50–100 cases 9 (7.3) 8 (6.4)

Yes, selective, > 100 cases 4 (3.2) 4 (3.2)

Yes, all patients, < 50 cases 3 (2.4)

Yes, all patients, 50–100 cases 1 (0.8)

Yes, all patients, > 100 cases 8 (6.5) 2 (1.6)

No answer 1 (0.8)
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widely. The results are summarised in Table 3. The cause
most commonly cited was the lack of training opportunities
(75/124, 60.5%). Other factors cited included mesh repair
under local anaesthesia still being very eVective (3/124,
2.4%), concerns about laparoscopic approach being more
detrimental to patients if surgeon was not proWcient in the
technique (2/124, 1.6%), surgeons having to go through a
steep learning curve after being established in open repair
(2/124, 1.6%), surgeons being unwilling to adopt new
surgical techniques (2/124, 1.6%); and insuYcient facilities
(2/124, 1.6%).

Most surgeons involved in this study felt that there was a
need for hands-on courses in TEP repair for consultants
(97/124, 78.2%). A total of 53 (42.7%) felt that the courses
should last for a full day; 25 respondents (20.2%) felt that it
should last for 2 days (25, 20.2%); 3 (2.4%) felt that the
courses should last for more than 2 days; 33 respondents
(26.6%) did not select any running time for the courses.

Discussion

The results of this survey provide an insight into the current
views on the practice of inguinal hernia repair among con-
sultant surgeons in Scotland. There is wide variation in the
performance of hernia surgery but mesh repair remains the
cornerstone of the treatment. Although LIHR was intro-
duced 20 years ago, uptake remains very poor—related pri-
marily to surgeons’ preferences and training. Although it is
acknowledged that the clinical and cost eVectiveness of
LIHR is linked closely to the technical experience of the
surgeon, systematic review of laparoscopic repair versus
open indicates a faster return to usual activities, and less

chronic pain or numbness. A recent study showed in a ran-
domised comparison that LIHR has a lower rate of chronic
pain (1.9 vs 3.5%) [10, 11]. Another study in England
showed that chronic groin pain after hernia repair is one of
the two most common causes of litigation [12]. This can be
potentially reduced by LIHR. Nevertheless, there was no
diVerence in complications and recurrence between open
repair methods and LIHR [13, 14].

The principles of LIHR are to reduce the hernial sac,
including its contents, and to strengthen the myopectineal
oriWce with a mesh so as to cover all the defects. Trans-
abdominal pre-peritoneal repair (TAPP) and total extra-per-
itoneal repair (TEP) are the two approaches most frequently
used for LIHR. In our survey about 36% of respondents
perform TEP repair and 16% TAPP repair. A few may per-
form both.

Hernia surgery is slowly becoming a specialised surgery.
A randomised control showed a high rate of complication
in laparoscopic hernia and further recommended that LIHR
should be undertaken by experienced surgeons [4, 15].
TAPP repair was associated with a higher incidence of
morbidity due to vascular and visceral injuries, i.e. 0.13%
with TAPP repair and none in TEP or open repair. Simi-
larly, visceral injury rates of 0.79, 0.16 and 0.14% were
noted in TAPP, TEP and open repair, respectively [1]. Our
study showed that nearly three-quarters of surgeons
believed lack of training to be the number one reason for
the low performance of LIHR in Scotland. In fact, more
than 80% of them wished to attend a hands-on course if
conducted in Scotland. Interestingly, about 50% of consul-
tants reported that there was still insuYcient evidence for
LIHR. NICE guidelines have clearly established that LIHR
should be the preferred treatment of bilateral and recurrent
hernia based on several systematic reviews and studies. In
addition, it was recommended that LIHR should also form
an option while discussing treatment of unilateral groin her-
nia. In a randomised control trial, Neumayer et al. [16]
showed that LIHR for unilateral hernia had a higher recur-
rence, but if performed by experienced surgeons this diVer-
ence was not signiWcant. This highlights that hernia
surgery, particularly LIHR, is a specialised surgery associ-
ated with a steep learning curve [17]. It is unlikely that fur-
ther randomised trials may be conducted to address this
issue. However, in our study, which  included referral to

Table 2 Variation in surgical management of recurrent and bilateral groin hernia

Laparoscopic, 
no. (%)

Open repair, 
no. (%)

Referral for laparoscopic, 
no. (%)

Not sure

Recurrent hernia after open repair 48 (38.7) 33 (26.6) 38 (30.6) 5(4.1)

Bilateral hernia 48 (38.7) 39 (31.5) 35 (28.2) 2(1.6)

Recurrent hernia after laparoscopic repair 10 (8.2) 74 (60.7) 25 (20.5) 15(10.6)

Table 3 Factors preventing laparoscopic repair from being adopted
more widely

Frequency (%)

Lack of training opportunities 75 (60.5)

InsuYcient evidence of beneWts 
with laparoscopic technique

56 (45.2)

Financial constraints 37 (29.8)

Limited theatre time 35 (28.2)
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other surgeons, about 70% of recurrent hernia after open
surgery and bilateral hernia were repaired laparoscopically.
Although the survey revealed a high rate of referral for lap-
aroscopic repair, the results remains to be seen. About 30%
of consultants in this survey thought lack of theatre time
and cost constraints were barriers to adopting LIHR. In
experienced hands, there was no diVerence in operating
time between open and LIHR [18]. However, the learning
curve is steep, and depends on understanding and familiar-
ity of the pre-peritoneal groin anatomy. There is no abso-
lute number but, as a rule of thumb, about 60–100
procedures may enable surgeons to undertake LIHR safely
[5]. If reusable instruments are used, the cost of LIHR is
easily justiWable [1, 17].

In summary, the reluctance to accept LIHR probably
stems from fear of the steep learning curve, unfamiliarity
with pre-peritoneal groin anatomy, and misperceptions
regarding theatre time constraints. Attending hands-on
courses then supervised procedures at the base hospital, fol-
lowed by independent practice on carefully selected
patients should overcome starting hurdles. A major issue is
who should drive laparoscopic hernia surgery? Currently
training depends largely on individual surgeon’s initiative
and is supported by industry. Training issues are a global
concern. A Danish study showed that only 15% of hernia
repairs were performed laparoscopically. The study
expressed concerns about the lack of training in LIHR for
young surgeons. They proposed including LIHR training in
the curriculum for higher surgical training and for estab-
lished surgeons initiating courses [19]. Obviously, changes
in practise from open surgery to LIHR demands diVerent
technical skills and an understanding of laparoscopic groin
anatomy. A recent study recommended simulator-based
training to improve mastery of the technical skills needed in
laparoscopic surgery although more research is required in
this area. In their study, Wilkiemeyer et al. [20]  clearly
established that period of training, level of experience of
trainees, supervision, and the experience of the supervising
surgeon were the factors most related to outcomes in open
and laparoscopic hernia repair. Issues discussed included
where to train residents and when to let them perform unsu-
pervised, included simulated training, as well as better util-
isation of operating room timing. They suggested that
recurrence levels can be brought down if trainees are super-
vised by a surgeon who has performed more than 250 pro-
cedures. However, there is no set number to attainment of
the learning curve and therefore UK NICE guidelines
(2004) recommended that surgeons should conclude as to
what constitutes appropriate training for LIHR locally. We
think that a dual approach may be adopted. That is, for
higher surgical trainees, LIHR should be included in the
surgical curriculum, and, for established surgeons, hands-
on courses, hernia master classes, mentoring and supervising

in their parent hospital of participants performing their Wrst
few procedures, is possibly the way forward.

A limitation of this study was that some surgeons might
not have received the survey questionnaire. We identiWed
the names of consultants from the Scottish Audit of Surgi-
cal Mortality annual report 2007. It may be possible that
new consultants who joined after 2007 were missed. Never-
theless, we had responses from all health boards, and thus
the results represent current practice of LIHR in Scotland.

Conclusion

In Scotland, although a encouraging acceptance of LIHR
was noted, contrary to NICE recommendations, 31.5 and
26.6% of consultant surgeons elected to repair bilateral and
recurrent hernias, respectively, using the open approach.
Addressing training and education is a priority to increase
uptake of LIHR.
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