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Introduction 
The Trans-Abdominal Pre-Peritoneal (TAPP) groin 
hernia repair is a popular technique with the advan-
tage of intraoperative peritoneal diagnosis (i.e. the 
type of hernia) and is a relatively less challenging 
approach1.  The Totally Extra Peritoneal repair 
(TEP)2 is another technique with excellent results. 
The debate as to which of these techniques is supe-
rior is ongoing, with some studies demonstrating 
superiority of one technique over the other2. How-
ever, the general consensus is that both techniques 
can produce equivalent, and satisfying, results1, al-
though some studies have demonstrated lower re-
currence rates following open repair3.  Laparoscopic 
repair is beneficial in numerous situations including 
bilateral or recurrent hernias4, those keen for a 
shorter recovery period5 and where patients specify 
a preference for laparoscopic surgery. 
Both methods are preferential to the open tech-

nique, although some studies show lower recur-
rence after open repair6. 
 
Whilst mesh fixation is not recommended in TEP 
repair7, various different methods of mesh fixation 
have been suggested for TAPP repairs8, 9. 
 
A potential cause of recurrence after TAPP repair 
could include the method of mesh fixation and align-
ment. Therefore, the aim of this study is to report 
the outcomes of using single stich fixation for mesh 
in a large series of TAPP repairs. 
 
Material and Methods 
This study includes a retrospective review of pro-
spectively collected data from 3800 patients. All 
patients were treated by one of two consultant sur-
geons (AH or SE), in one of two University Hospi-
tals in the UK (Princess Royal in London or Don-
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Abstract 
Background: Two major techniques are currently used for groin hernia repair: the 
laparoscopic and the open repair. The aim of this study is to demonstrate the outcomes of 
single stich mesh fixation in laparoscopic Trans-Abdominal Pre-Peritoneal (TAPP) repairs 
of groin hernia. 
Material and Methods: Between 2000 and 2016, 3800 TAPP repairs were performed 
using a 10mm umbilical port and two 5mm ports on either side of the umbilicus, 5cm 
lateral to the rectus muscle. In this technique, a peritoneal flap is raised, the sac reduced,  
and 10x15cm polypropylene mesh fitted in the space to cover potential defects. This is 
then fixed by a single vicryl stitch at its upper edge with no additional tacking. The 
peritoneum is closed with a vicryl suture. A polydioxanone stitch is used to close the 
sheath at the umbilicus and monocryl sutures used for the skin. This study examines the 
complications, both early and late, from this large series of patients by retrospectively 
examining notes and GP referrals to our team or other colleagues within our department. 
Results: A total of 3260 patients underwent 3800 TAPP operations during the 16-year 
period of this study: 3106 men and 694 women aged 17-92 years of age. Body mass index 
(BMI) ranged from 19-52. Of these TAPP repairs, 2258 were right sided, 1002 left and 540 
were bilateral hernias. Types of hernia included: 3268 indirect, direct or pantaloons; 190 
femoral; and 342 recurrent groin hernias. A significant number of cases were performed as 
day-case operation (2641). Complications identified included: 11 vas deferens injuries; 216 
patients experienced post-operative urinary retention. Nine patients (0.23%) required 
conversion to open operation for a variety of reasons (see Table 1). Only five patients 
(0.13%) experienced a recurrence of their groin hernia. 
Conclusions: Mesh fixation using single vicryl stitch results in negligible recurrence of the 
hernia in TAPP groin hernia repair. 
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caster Royal Infirmary in South Yorkshire), following 
referral from their General Practitioner. Patients 
were assessed and consented for surgery by a con-
sultant surgeon or their deputy. Consecutive pa-
tients over the age of 16 years, eligible for laparo-
scopic surgery were included, minimising selection 
bias. Patients unwilling to undergo TAPP repair; 
those unsuitable for general anaesthesia or laparo-
scopic surgery, patients with indirect hernia defects 
> 5cm, and those with recurrence following previ-
ous laparoscopic repair were excluded. 
 
Demographic data was collected, including: hospital 
number, date of birth, gender, date of admission, 
date of operation and date of discharge. Data spe-
cific to the operation was also collected including: 
the type of groin hernia, the site of operation (right 
or left), BMI, the type and numbers of meshes used, 
post-operative complications (such as vas deferens 
injury, inferior epigastric artery injury, spermatic 
cord injury, bladder injury, bowel obstruction, con-
version to open operation), post-operative morbid-
ities and length of hospital stay. Post-operative mor-
bidities of interest included: hernia recurrence, se-
roma, infection, organ injury, urine retention and 
chronic groin pain. The usual Numeric Rating Scale 
NRS from 0-10 (11-point scale) was used for assess-
ment of chronic groin pain. Finally, data pertaining 
to readmission rates and the follow-up examination 
findings were recorded. All data was placed into an 
excel file sheet.  
 
Post-operative assessment was carried out by the 
operating surgical team, therefore complete elimina-
tion of assessment bias was not possible. However, 
complications were recorded by the operating sur-
geon (AH or SE). In most cases, this assessment was 
performed at eight weeks, and in the absence of any 
complication requiring additional surgical input, the 
patient was discharged back to the care of their 
General Practitioner. Upon discharge, General Prac-
titioners were instructed to refer the patient back 
to the surgical department in the event of any late 
complication or recurrence. For those with a com-
plication (seroma, infection, recurrence, groin pain), 
further follow up was arranged until complete reso-
lution of the morbidity, or a referral to another 
speciality occurred.  
 
For the purposes of this study, early recurrence was 
defined as occurring during the first eight weeks 
post-operatively (by which time the patient was 
reviewed in the outpatient clinic). Late hernia recur-
rence was noted by a re-referral to the surgical de-
partment from primary or emergency care; where 
clinical or radiological recurrence was noted, these 
were managed by re-operation. 
 
Simple statistical analyses were performed using an 

Excel spreadsheet. 
 
Operative technique 
A standard operating technique was used for all 
hernias. Patients are placed head down with the 
laparoscopic stack at the foot end, with the surgeon 
stood on the contralateral side to the hernia. TAPP 
repairs are performed using three ports; a 10mm 
umbilical utility port allowing for mesh introduction 
and camera use. Two 5mm ports are inserted on 
either side of the 10mm umbilical port, 5cm lateral 
to the rectus muscle on either side.   
 
Upon entering the abdominal cavity, inspection for 
other pathology is made and the hernia identified. A 
peritoneal incision is made approximately 2cm 
above the edge of the apparent defect, medially ex-
tended to the lateral umbilical ligament, exposing 
the medial edge of the rectus; superiorly and later-
ally the dissection is extended as much as required 
to obtain 3-5cm overlap of the lateral edge of the 
hernia defect. Inferiorly, the peritoneal flap is dis-
sected to overlap the pubic bone in the pre-vesical 
space, providing adequate space for the mesh to lie 
flat on the psoas muscle. In the male patient, the 
lower peritoneal flap is dissected off the vas and 
cord; in female patients, usual practice is to clip and 
transect the round ligament, which is then reflected 
with the peritoneum. 
 
Hernias are repaired with polypropylene mesh size 
10 x 15cm (Cousin Biotech, France). Irrigation of 
the mesh with antibiotics is not routinely per-
formed. Mesh is aligned to the medial border of the 
contralateral rectus muscle. The mesh should lie flat 
on the abdominal wall without creases as these are 
believed to contribute to chronic pain via rolling and 
mesh displacement. If the first mesh does not ade-
quately overlap the hernia defect superiorly or lat-
erally then another mesh is inserted to provide suf-
ficient overlap. There is a low threshold for the use 
of more than one mesh. Meshes are fixed using a 
single 2/0 vicryl stitch at the middle of the top edge 
of the mesh and away from the inferior epigastric 
artery.  
 
Following satisfactory mesh placement, the perito-
neum is closed using vicryl stitches. The 10-
millimetre port is closed with polydioxanone (PDS) 
stitch(es) and the skin incisions closed with moncryl. 
Twenty millilitres of local anaesthetic (0.5% Mar-
caine) is inf i ltrated at the wounds.  
 
Results 
A total of 3260 patients underwent 3800 TAPP op-
erations; 3106 (81.73%) males and 694 (18.26%) 
females aged 17-92 years. A wide range of body 
mass index patients were included (BMI range 19-
52). Of these operations, 2258 (59.42%) were right 
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sided repairs, 1002 (26.36%) left sided and 540 
(14.21%) were bilateral hernias. Types of hernia 
included: 3268 (86%) indirect, direct and or panta-
loons; 190 (5%) femoral and 342 (9%) recurrent 
groin hernias. Two thousand six hundred and forty-
one (69.5%) patients were treated as day case sur-
geries; 1159 (30.5%) were planned elective admis-
sions and 74 (1.94%) were readmitted from day 
surgery (failed day case surgeries). 

Although all operations were started as TAPP re-
pairs, nine patients (0.23%) required conversion to 
open repair for a variety of reasons (see Table 2). 
Of the documented complications, injury to the vas 
deferens was the most common organ injury, noted 
in 11 patients (0.28%). Post-operatively, 216 (5.68%) 
patients experienced urinary retention, which was 
the most common post-operative complication 
overall. Other complications included three mesh 

Total number of patients (operations) 3261 (3800) 

Male 3106 (81.73%) 

Female 694 (18.26%) 

BMI 19-52 

Age 17-91 

ASA 1-3 

Site                     Bilateral 
                            Left 
                            Right 

540 (14.21%) 
1002 (26.36%) 
2258 (59.42%)  

Type                   Femoral 
                            Recurrent 
                            Indirect, Direct and or Pantaloon 
                            Incidental hernias 

190 (5%) 
342 (9%) 
3268 (86%) 
241 (6.34%) 

ASA 1-3 

Hospitalization   Inpatient 
                             Day cases 
                             Admitted from day surgery 

1159 (30.5%) 
2641 (69.5%) 
 74 (1.94%)  

Operative complications Number (%) Post-operative complica-
tions Number (%) 

Vas deference injury 11 (0.28) Urinary retention 216 (5.68) 

Inferior epigastric injury 8 (0.21) Seroma /haematoma 96 (2.52) 

Spermatic cord injury 6 (0.15) Lateral thigh paraesthe-
sia 32 (0.84) 

Bladder injury 1 (0.026) Recurrence 5 (0.13) 

Bowel obstruction 1 (0.026) Mesh infection 3 (0.07) 

Conversion to open 9 (0.23) Needed blood transfu-
sion 3 (0.07) 

    

Port site hernia 2 (0.05) 

Chronic post-operative 
groin pain 

5 (0.13) 
  
  

Mortality 0 (0) 

Table 1: Demographic features, diagnosis and hospitalisation 

Table 2: Complications  
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infections (0.07%) in inguinal hernias, two of which 
responded to antibiotics and one of which was sal-
vaged by radiological aspiration of the abscess and 
antibiotics. Five cases (0.13%) of chronic groin pain 
were reported, also following inguinal hernia re-
pairs. These patients were fully investigated by Ul-
trasound scanning (USS) and Magnetic Resonance 
Imaging (MRI) scans before referral to the pain 
team. Overall, only five (0.13%) port site hernias 
were reported and repaired by open surgical tech-
nique (tables 1 and 2). Five patients (0.13%) experi-
enced recurrence of their inguinal hernia, which was 
managed by open repair. No complications were 
recorded following femoral hernia repairs.  
 
Discussion 
TAPP repair of the groin hernia is a popular tech-
nique and has the advantages of being diagnostic (i.e. 
able to determine the type of hernia), unlike the 
TEP technique10. Both techniques provide compara-
ble results with regards to mesh infection, recur-
rence, chronic pain and quality of life11-13. These 
results were clearly demonstrated by the low inci-
dence of complications in this, one of the larger 
case series published in the literature.  
 
There are numerous variations in surgical technique 
which can be used during TAPP repair. For example, 
the authors would advocate that it is mandatory to 
dissect and reduce the hernia sac. This is in order to 
decrease the risk of recurrence30. In TAPP repair 
for femoral hernias, it is almost always necessary to 
incise the medial edge of the femoral ring for safe 
and total delivery of the sac and contents from the 
femoral canal, without jeopardising the femoral 
vein14.  For the indirect inguinal hernia sac, care is 
taken to reduce the sac without injuring the sper-
matic cord or the vas14. 
 
For sacs that are stuck deep in the inguinal canal 
towards the scrotum, the dissection may cause un-
necessary bleeding or injury to the cord, so there 
should be a low threshold to circumcise the sac as 
safely as possible distally, toward the scrotum.  
When the sac is circumcised, it is important that the 
hole in the peritoneal flap is closed using a Vicryl 
stitch.  Should a long indirect inguinal sac be re-
duced, then it is necessary to ligate this sac with 
Vicryl in order to avoid leaving a potential space for 
further bowel herniation15.   
 
An interesting point for debate during TAPP repair 
of groin hernias is whether or not to fix the mesh. 
Numerous methods of mesh fixation have been 
described in the literature8, 9, 16, 17. Studies have 
shown that mesh fixation is unnecessary in most 
patients18 and may not affect the incidence of 
chronic groin pain9, the main concern of those sur-
geons who do not advocate mesh fixation19. The 

authors in this study used a single stitch mesh fixa-
tion, as it was considered effective in reducing the 
incidence of mesh slippage and therefore may have 
led to a decreased rate of hernia recurrence20. The 
use of tackers to fix the mesh is controversial as it 
is costly21. Given that this case series included 3800 
repairs, suture fixation rather than specialist tacking 
devices is estimated to have saved the equivalent of 
approximately $130 000 to 200 000. However, the 
advent of new meshes which do not require fixation 
removes the need for suturing or tacking and may 
therefore negate this concern22. However, the cost 
of this type of mesh may have significant financial 
implications, especially when used in a series as 
large as the one reported in this article (3800 re-
pairs). In the author’s experience, mesh fixation to 
the edges of the defect (with sutures, or more com-
monly, with tackers) is only required in large, wide 
hernias (more than 5cm defect) in order to prevent 
protrusion of the mesh through the defect into the 
scrotum; these patients were not included in this 
study. Avoiding use of a tacking device can decrease 
the cost of the operation; it is also potentially asso-
ciated with less neuralgic pain23, although some 
studies debate this issue24. Following placement of 
the mesh (with or without fixation), meticulous 
closure of the peritoneal defect and any peritoneal 
defect using Vicryl stitches is crucial to avoid poten-
tial herniation of the bowel which may require fur-
ther surgery15. 
 
In terms of which mesh to use, in the experience of 
the operating surgeon (AH), absorbable synthetic 
materials are more susceptible to bacterial coloniza-
tion than non-absorbable materials, thus polypropyl-
ene mesh is was used for all patients in this series. 
In spite of the fact that mesh infection is very low, 
supported by this study, the first two mesh infec-
tions were treated with antibiotics. However, one 
patient who presented with pain and raised inflam-
matory markers 15 days following surgery had 
formed an abscess cavity around the mesh; this was 
subsequently treated by ultrasonography guided 
aspiration in addition to antibiotics. All meshes were 
salvaged. 
 
The causes of recurrence after TAPP repair are 
variable and it cannot be categorically stated that 
single stitch fixation of the mesh is solely responsi-
ble for our low recurrence rate. It also difficult to 
conclude that operative and post-operative bleeding 
is less with single stich fixation compared to tackers, 
although the use of multiple fixation points using a 
tacking device is more likely to injure vessels in the 
dissection field and cause bleeding; this risk is signifi-
cantly reduced with single point fixation. However, 
the cost of surgery is most certainly reduced21 and 
the authors hypothesise that it has most likely re-
duced the incidence of pain after surgery given that 
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previous studies have linked pain to the use of tack-
ers25. 
 
There is a debate about the discovery intra-
operatively of contralateral (and often incidental) 
hernias, and whether or not to repair them at the 
same operative sitting26. The authors would advo-
cate that this can, and may, be done safely in a se-
lected group of patients (if they are fit enough for 
laparoscopic surgery, without significant co-
morbidities), as TAPP repair lends itself well to this 
technique. The size of the mesh and the nature of 
the technique imply that contralateral hernias are 
automatically repaired. In the authors’ routine prac-
tice, contralateral or concurrent hernias are re-
paired during the same operation; all patients were 
informed during the consent procedure that an inci-
dental hernia on the contralateral site will be re-
paired, especially if the patient declares minor symp-
toms on that side.  However, long operative time, 
the risk of surgical emphysema, patient age and 
physiology is taken into consideration and where 
the risk is deemed too high, contralateral incidental 
herniae may be left alone, or a future repair planned 
if the patient is keen.  
 
Post-operative pain can be difficult to manage, espe-
cially when chronic27. Patients are usually pain free 
by the end of the first post-operative week.  Occa-
sionally, patients complain of groin discomfort, de-
scribing “twinges” when they widely abduct or flex 
the thigh.  
 
In the authors’ experience, most of these symptoms 
dissipate within three months following surgery. On 
rare occasions, the patient may complain of chronic 
groin pain after this time. Within this series, this 
occurred in five (0.13%) patients. Clinical and radio-
logical assessment (ultrasound and MRI examina-
tions) often do not show any abnormality, and local 
wound exploration may exacerbate the problem. In 
most cases, the authors would advocate referral to 
the chronic pain specialist. Patients may also com-
plain of paraesthesia on the upper lateral aspect of 
the thigh along the distribution lateral cutaneous 
nerve. In this series, where patients complained of 
this loss of sensation, follow up was extended for up 
to 18 months; in all cases the paraesthesia sensation 
either improved or resolved. 
 
Recurrence following any type of hernia repair is 
widely acknowledged, and many new operative 
techniques have been suggested over the years to 
try to prevent this complication from occurring. 
One study published in 2003 reported recurrence 
rate of 2.3%, however a later study showed the re-
currence rate to be as little 0.68% after five years14, 

28.  

Within our study, a very low recurrence rate (five 
patients; 0.13%) was demonstrated. Recurrence 
after TAPP repair is most likely to occur if the me-
dial dissection is short of the midline, and if the 
lower edge of the mesh is not placed flat, as it can 
roll up with consequent herniation through the in-
guinal or femoral canal. If the mesh is not fixed to 
the edges of a large defect, there is the potential for 
herniation into the inguinal canal. Therefore, it is 
important to ensure that the mesh is large enough 
to provide adequate coverage of the hernia defect 
and surrounding tissues.  
 
Laparoscopy and exploration of the groin area can 
be offered to active patients who present with 
chronic groin pain with no gastrointestinal or 
urological symptoms and where radiological investi-
gation has excluded any musculoskeletal cause for 
their pain. When performed, the peritoneal flap 
should be dissected, as, in the authors experience, 
there are occasions where there may be a hernia, 
but the defect is filled with pre-peritoneal fat with-
out a peritoneal sac. Therefore, diagnosis can only 
be made by peritoneal dissection. Dissection for 
groin pain is the same as dissection for a hernia. 
Out of the 117 patients who had laparoscopic ex-
ploration of the groin for chronic pain and repair of 
a previously undiagnosed hernia with mesh, 91 
(78%) patients had complete relief of their pain post
-operatively.  However, these patients should be 
selected carefully, often after consultation with or-
thopaedic colleagues. 
 
With regards to post-operative complications, sero-
mas may occur due to the collection of reactionary 
serous fluid in the potential space left in the groin 
region following hernia reduction. All patients 
should be counselled regarding the possibility of 
seroma formation; in the event or seroma occur-
rence, they should be reassured at any consequent 
follow-up or hospital visit that this is not a hernia 
recurrence.  This is particularly important for large 
or inguino-scrotal hernias which may have a larger 
incidence of seroma29.  The majority of seromas are 
asymptomatic30; however, for those patients with 
tenderness or symptoms suggestive of early infec-
tion, seromas can be aspirated under strict aseptic 
technique.  In the experience of these authors, 
where there is persistence on clinical examination 
for more than three months following the opera-
tion, the presentation is often an organised haema-
toma rather than a seroma, as seromas are usually 
absorbed before three months30. 
 
Retention of urine following hernia repair is com-
mon in both the laparoscopic and open approach.  
Two hundred and sixteen (5.68%) patients devel-
oped retention in this series. Distension of the blad-
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der may displace the medial part of the mesh and 
also may disrupt the closure of the peritoneal flaps.  
Both of these effects may lead to a recurrence of 
the hernia, or entrapment of the bowel through the 
peritoneal defect. All patients should be encouraged 
to empty their bladder before they go to theatre, 
and it is policy within the authors’ units that if the 
bladder is distended at laparoscopic exploration, a 
catheter be inserted while the patient is anaesthe-
tised and removed two hours after surgery.   
 
This is a very large case series, showing favourable 
results in terms of technique and complications. 
However, given that this was a retrospective study, 
there are some limitations. The most important 
one, as is the same for many published hernia series, 
is the follow up. Standard follow up following 
laparoscopic groin hernia repair is for eight weeks 
as per local guidelines. This allowed for detection of 
early complications. The late complications of re-
currence, mesh infections and chronic groin pain 
however, are only identified and confirmed after re-
referral from GPs, admissions from the emergency 
department or by direct contact between surgeon 
and patient. As not all patients were seen after eight 
weeks of follow up (patients not attending the 
clinic), some cases of recurrence or chronic groin 
pain may not have been reported and therefore the 
final figures reporting these complications may be 
considered low. 
 
The other limitation of the study is in the assess-
ment of chronic groin pain. Given that if, following 
their initial clinic appointment, patients were consid-
ered well, they were discharged, there is a potential 
for missing patients who developed ‘chronic’ groin 
pain. Patients who were referred back to the de-
partment via their GP or A+E were reviewed and 
treated for chronic pain. However, there is no way 
to know if patients were referred to other hospital 
departments, or managed in the primary care set-
ting only, despite patients being told to contact the 
department if they experienced any chronic groin 
pain. Unfortunately, long-term data for this potential 
complication of groin hernia repair may therefore 
not be accurate.   
 
Conclusions 
TAPP repair of groin hernia using single stitch mesh 
fixation is safe, effective and associated with negligi-
ble rate of recurrence and chronic groin pain in a 
large cohort of patients. The authors therefore rec-
ommend the use of this technique in routine clinical 
practice. 
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