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ABSTRACT 

 
Background: Laparoscopic inguinal hernia surgery is becoming a routine surgery in most of the 

tertiary centers around the globe. The aim of this study was to investigate the intraoperative and 

postoperative outcome of laparoscopic inguinal hernia repair. 
Patients and Method: All patients admitted for transabdominal preperitoneal inguinal hernia repair 

were prospectively documented for two years. Data collected included patient demographics, past 

medical history, previous surgeries. Intraoperative and postoperative variables were recorded in 

prestructured proforma. 
Results: A total of 39 TAPP inguinal hernia repairs were performed in 31 patients, under the 

inclusion criteria, by a single surgeon during March 2014 to March 2015 A.D. None of the procedure 

required conversion to open. Port-site bleeding was reported in five patients and peritoneal tear 
occurred in eight repairs. The mean operative time for unilateral and bilateral TAPP repair was 65.5 ± 

9.21 min (range, 55-90 min) and 87.0 ± 9.58 min (range, 75-110 min) respectively. One patient had 

cord hematoma. Two patients had skin ecchymosis. Five patients had scrotal edema. The average time 
to return to work or normal physical activity was six days and 10 days for unilateral and bilateral 

repairs respectively. Eight patients had inguinal discomfort or mild inguinal pain that lasted for two 

months. Follow-up rate after 18 months was 80.6%. There was no recurrence and chronic groin pain. 

Conclusion: Laparoscopic hernia repair (TAPP) can be safely and routinely performed by general 
surgeons with low rates of complications. 
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INTRODUCTION 
Inguinal hernia repair is one of the 

most commonly performed operations. 

About 20 millions of inguinal hernias are 

repaired annually.
  [1, 2]

 Over the past few 

decades, there has been immense progress 

and improvisation in the techniques of 

surgical repair for inguinal hernia to reduce 

the intra-operative and post-operative 

complications. Currently, laparoscopic 

inguinal hernia repair has gained 

widespread acceptance and is routinely 

performed all over the world. 
[3]

 The 

concept of “Hernia Centers” has gained 

popularity and the number of a hernia 

specific center around the globe has been 

increasing. 
[4]

 

The principle of laparoscopic 

inguinal hernia repair is tension-free repair. 

These techniques are transabdominal 

preperitoneal (TAPP), totally 

extraperitoneal (TEP), and intraperitoneal 

only methods (IPOM). 
[5]

 This study was 

conducted to assess the intra-operative 
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events along with early and medium-term 

results achieved during TAPP inguinal 

hernia repair. 

 

PATIENTS AND METHODS 

A prospective study was conducted 

in a single unit of the Department of 

General Surgery at National Academy of 

Medical Sciences (NAMS), Bir Hospital, 

Kathmandu. Patients under the inclusion 

criteria who underwent TAPP inguinal 

hernia repair between March 2014 and 

March 2015 were enrolled for the study. 

Ethical approval was obtained from the 

institutional review board. Written consent 

was taken from the patients. All repairs 

were performed by a single general surgeon 

who had a good laparoscopic experience 

with formal short-course training on 

laparoscopic inguinal hernia repair. All 

patients were admitted a day before surgery. 

A single dose of intravenous cefazoline was 

administered preoperatively. The procedure 

was performed under general anesthesia. All 

patients were catheterized with No. 14F 

Foley catheter after intubation. The position 

of the patient was supine with both arms by 

the side of the patient. 

TAPP repair technique 

Pneumoperitoneum was created with 

carbon dioxide by open method. Standard 

three ports were used: a supraumbilical 10 

mm, ipsilateral 10 mm at the mid-clavicular 

line about 2.5 cm above the level of the 

umbilicus and contralateral 5 mm port about 

2.5 cm below the level of the umbilicus at 

mid-clavicular line. A diagnostic 

laparoscopy was done and the hernia was 

identified. The peritoneum was opened at 

the level of the anterior superior iliac spine 

and continued medially about 1-1.5 cm 

above the hernial opening and up-to-the 

medial umbilical ligament. A complete 

anatomical dissection of the pelvic floor was 

carried out to ascertain the placement of a 

flat and wrinkle-free mesh. The extent of 

dissection was continued medially 1-2 cm 

beyond the symphysis pubis to the 

contralateral side, cranially 3-4 cm above 

the transversalis arch or any direct hernia 

defect, laterally to the anterior superior iliac 

spine, caudally 4-5 cm bellow the iliopubic 

tract at the level of the psoas muscle and 2-3 

cm below cooper’s ligament at the level of 

the superior arch of the pubic bone.  The 

abdominal wall was dissected all along the 

anatomical landmarks (epigastric vessels, 

rectus muscle, transversalis fascia, pubic 

bone). By doing so, vas difference was seen 

to turn medially and the triangle of doom 

was clearly visualized. A polypropylene flat 

mesh (12×15 cm) was placed into the 

resulting preperitoneal space, without an 

opening or a slit for spermatic cord. The 

mesh was fixed at two places: medially at 

symphysis pubis and laterally above the 

iliopubic tract. At last, peritoneum was 

closed with an absorbable running suture. 

The fascia of umbilical port site was 

approximated with interrupted absorbable 

suture. 

Intraoperative complications such as 

a peritoneal tear, visceral injuries, and 

injuries to the blood vessels, nerves and vas 

deferens, if any, were documented in a 

prestructured proforma immediately after 

the operation. The operative time was 

recorded. It was defined as the time from 

the skin incision to the beginning of skin 

closure. Conversion, if any, was recorded. 

Complications following surgery such as 

seroma formation, hematoma, scrotal 

swelling, and wound infection were 

recorded.  

Patients were followed up after one 

week and then 1, 3, 6, 12, 18, and 24 

months. Follow-up at six months onwards 

was done by a telephone call. The following 

questions were specifically asked: time to 

return to work or physical activity, and 

occurrence of any medical or surgical 

complications that led to medical treatment. 

The recurrence of a hernia was defined by 

the presence of visible swelling that should 

be confirmed by physical and ultrasound 

examination. 

 

RESULTS 

A total of 39 TAPP hernia repairs 

for uncomplicated primary inguinal hernia 
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were performed in 31 patients (Table 1). 

Most of the patients less than 40 years of 

age (61%) (Table1). Five patients (16.1%) 

had a history of open operation in 

contralateral site. Six patients (19.3%) had a 

history of benign prostatic hyperplasia 

(BPH) and two patients (6.4%) were under 

medication for chronic obstructive 

pulmonary disease (COPD). Unilateral 

hernias were 74.1%. Majority of them were 

right-sided (70.9%).  

 
Table1.  Demographics and hernia characteristics 

No. of patients 31 

Mean age in years 41.5 (range, 19-68) 

Sex (male/female) 30/1 

Indirect 32 (81%) 

Direct 7 (18%) 

Unilateral 23 (74.1%)  

Bilateral 8 (25.9%) 

 
Table2.  Intraoperative events 

 No. 

Port-site bleeding 5 (16.1%)  [n=31] 

Peritoneal tear 8 (20.5%)  [n=39] 

 
Table3. Postoperative complications of 39 TAPP repairs 

 No. 

Skin ecchymosis 2 (5.1%) 

Cord hematoma 1 (2.5%) 

Scrotal edema 5 (12.8%) 

Inguinal discomfort or mild pain 12 (30.7%) 

 
Table4. Comparison of operating time with other similar 

studies 

  No. Time (min.); U/L & B/L  

Current study  39 65.5 ± 9.2  & 87 ± 9.5 

Bansal et al. 2016 32 64.5 ± 21.7  

Bökeler et al. 2013 254 59 

Barry et al. 1998 206 64 & 87 

Fitzgibbon et al. 1995 562 70 & 90.6 

Time calculated as a mean ± standard deviation. U/L= 

unilateral. B/L= bilateral. 

 
Table5. Comparison of time to return to work after TAPP 

repair 

           Average time (days) 

Study Year Unilateral repair Bilateral repair 

Current  6 10 

Barry et al. 1998 7 12 

 

Intraoperative events and 

postoperative complications are shown in 

table 2 and 3. The mean operative time for 

unilateral TAPP repair was 65.5 ± 9.21 min 

(range, 55-90 min) and for bilateral TAPP 

repair was 87.0 ± 9.58 min (range 75-110 

min). There was no conversion to open 

repair. Eighty seven percent patients were 

discharged in the next morning of the 

operation day when the patients were able to 

pass the urine after removing the Foley 

catheter. Four patients were discharged in 

between second to fourth post-operative 

day. Patients returned to work or normal 

physical activity six days (range, 3-15 days) 

after unilateral and 10 days (range, 5-21 

days) days after bilateral TAPP repairs.  

Follow-up of at least eighteen 

months was obtained (range, 18-24 months). 

Early groin pain, scrotal swelling, seroma, 

scrotal or cord hematoma, chronic groin 

pain, and recurrence were evaluated and 

documented at seven days, 1, 3, 6, 12, 18, 

and 24 months. Scrotal edema noted 

immediately after surgery were found either 

in a resolving state or completely resolved 

in seven days follow-up. One patient 

presented with cord hematoma. One patient 

had a superficial surgical site infection at 

the umbilical port. Twelve patients 

complained of mild pain: pain on the visual 

analog score (VAS) = 1-3 during one month 

of follow-up.  No patient reported with 

chronic pain and recurrence during the 

follow-up period. 

 

DISCUSSION 

The advancement in different types 

of open hernia repairs followed by 

minimally invasive surgery came into play 

to reduce intraoperative as well as 

postoperative complications. Chronic pain 

and recurrence are the main concerns after 

inguinal hernia repair surgery. Moreover, 

return to work following inguinal hernia 

repair is an important aspect to be 

considered. In a search for lowering these 

complications, different techniques of 

repairs have been developed and practiced 

since long. The “gold standard” repair is 

still in the making. The Lichtenstein 

tension-free open mesh repair has been the 

standard repair since 1980 until different 

minimal invasive surgical repair techniques 

evolved. 
[6]

 Minimally invasive surgery for 

inguinal hernia repair is widely practiced 

and well accepted these days. Well trained 

general surgeons and even the trainees, 

under supervision, can also perform these 
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surgeries with comparable results in terms 

of complication rates and recurrence rates. 

Only the difference remains in the operative 

time. 
[7] 

This study demonstrates the 

transabdominal preperitoneal repair (TAPP) 

for primary inguinal hernia. 

A well-established fact to the 

prevention of the hernia recurrence after 

laparoscopic hernia repair is the size of the 

mesh in relation to the size of the hernial 

defect. This statement is validated by the 

fact that the preperitoneal repair for inguinal 

hernia works according to the physical 

principle of Pascal. 
[8]

 Mesh size of at least 

10 cm × 15 cm is recommended. 
[9,10]

 

Umbilical port site bleeding was 

documented in five patients (16.1%) while 

creating port. Bleeding was controlled either 

by applying direct pressure or by using 

electrocautery. None of the bleeders 

affected the operation. We encountered with 

the peritoneal tear in eight TAPP repairs. 

Six of the tears were tiny holes that occurred 

during the dissection of the sac. Two were 

the tears at the lower flap of the peritoneum. 

None of them were repaired. The peritoneal 

tear did not hinder the operative procedure. 

Shpitz et al
 [11]

 did not observe any intra- or 

postoperative complications that could be 

attributed to peritoneal tear if they are left 

unrepaired. We did not encounter adhesive 

complications supposed to be related to the 

unrepaired peritoneal tear. Bansal et al. 
[14]

 

reported the peritoneal tears in 25.4 % 

TAPP repairs. There was no visceral or 

vascular injury in this study. Though the 

conversion in laparoscopic hernia repair is 

known fact, there was no conversion to open 

repair in the current study. However, 

conversion to open has been reported in one 

of the large series as 0.23% for TAPP 

repair.
 [12]

   

The duration of surgery in 

laparoscopic inguinal hernia repair mainly 

depends upon the expertise and experience 

of the operating surgeon and size of the 

hernial sac. Mechanical problems related to 

the laparoscopic tower and hand instruments 

can also be taken into consideration. In the 

current study, the mean operating time was 

65.5 min. (± 9.2) for unilateral and 87 min. 

(± 9.5) for bilateral TAPP repair. The 

operating time of our study is comparable to 

other studies by Barry et al.
 [13]

 and Bansal 

et al.
 [14]

 it is also consistent with the 

operating time documented by Bökeler et al.
 

[7] 
and Fitzgibbon et al. 

 [15] 
(Table 4) 

Early complications such as skin 

ecchymosis, seroma, edema, and hematoma 

in the inguinoscrotal area are the matter of 

concern for both the operating surgeon and 

the patients as they mimic recurrence of a 

hernia. In the present study, scrotal edema 

was noted in five repairs (12.8%) and skin 

ecchymosis was noted in two repairs 

(5.1%). Both of the conditions were 

managed conservatively. We encountered 

with cord hematoma in one repair (2.5%). It 

was a size of approximately 2 cm × 2 cm. 

Therapeutic needle aspiration was done. 

Studies have shown seroma, as a 

complication of TAPP repair, ranging from 

1.9% to 11%.
 [15-20]

 Krishna et al. 
[21] 

reported the incidence of seroma as high as 

17%. However, a prospective study 

conducted in 1010 TAPP repairs for an 

inguinal hernia by Muschalla et al. 
[22]

 

documented 0.2% incidence of seroma. 

There are certain factors associated with 

high incidence seroma and scrotal edema. 

These are old age, a large hernia defect, an 

extension of a hernia into the scrotum, and 

the presence of a distal indirect hernia sac. 
[23]

 Scrotal edema and cord edema following 

laparoscopic inguinal hernia repair is a 

common complication. Although there are 

wide variations in reports regarding scrotal 

edema, we had lower incidence in 

comparison to Krishna et al. 
[21]

 (34%) and 

higher incidence than that reported by 

Muschalla et al. 
[22]

 (0.2%). Krishna et al. 
[21]

 noted skin ecchymosis in 2.1% TAPP 

repairs. The incidence of hematoma has 

been reported in the range of 1.2% to 10%. 
[15,24-26] 

The lower incidence of early 

complications such as seroma and 

hematoma in our study could be due to all 

being primary hernia repairs, patient 

selection, and the standard technique of 

surgery. 
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In this study, patients returned to 

work or normal physical activity in a mean 

of six days (range, 3-15 days) after 

unilateral and ten days (range, 5-21 days) 

after bilateral TAPP repair. Barry et al.
 [13] 

have also reported the comparable report. 

(Table 5) 

Recurrence is the most important 

end-point of any hernia surgery. 
[27] 

Thorough knowledge of surgical anatomy 

and standard technique of repair are the 

prerequisite to minimize the recurrence. 
[17, 

28] 
For many years, the quality of a hernia 

repair was measured by the recurrence as a 

sole criterion. 
[21]

 In the earlier studies on 

laparoscopic hernia, the recurrence rates 

have been reported as high as 25%. 
[29]

 Over 

the time, the recurrence rate has been 

decreasing considerably. The recurrence 

rate has been stated to be 0-3%. 
[30] 

Some 

other studies have shown no recurrence 

even when performed by junior surgeons. 
[11]

 Bostanci et al. 
[31]

 and Kawji et al. 
[32]

 

found no recurrences in their laparoscopic 

hernia repair series. Another prospective 

randomized study by Krishna et al. 
[21] 

also 

reported no recurrence in mean duration of 

follow-up of 29.5 months. In the current 

study, there was no recurrence in the mean 

follow-up of 18 months. No recurrence in 

the present study could be because of 

relatively younger patients, all primary 

inguinal hernias, patient selection, use of 

larger mesh, and the standard technique of 

repair. However, the sample size and the 

follow-up period are the limitations. 

Chronic groin pain is a common 

complication following inguinal hernia 

repair. Less incidence of chronic groin pain 

has been considered as one of the major 

advantages of laparoscopic inguinal hernia 

repair over open repair. Chronic groin pain 

has the greatest impact on patient 

satisfaction, societal cost, and quality of life. 
[33]

 Chronic postsurgical pain (CPSP) has 

been defined as pain that develops after 

surgical intervention and lasts for at least 

two months, other causes of pain excluded. 
[34]

 In the case of chronic post-herniorrhaphy 

inguinal pain (CPIP), 3-6 months is usually 

the definition of chronicity (considering the 

postoperative inflammatory process). The 

reported frequency of chronic groin pain 

following laparoscopic inguinal hernia 

repair varies among studies. However, the 

estimated risk of moderate to severe chronic 

groin pain is 0-12%. 
[7, 32, 35-38]

 In the current 

study, twelve patients had inguinal 

discomfort to mild pain in four weeks of 

follow-up. The severity of the pain did not 

hamper their work or activities of daily 

living. The groin pain was managed 

conservatively with an oral non-steroidal 

anti-inflammatory agent. The pain was 

subsided after two to four weeks. Based on 

the present findings, no patients reported 

with chronic pain. Fixing the mesh only at 

two places may be one of the factors 

associated with the less pain postoperatively 

and the absence of chronic groin pain in this 

study. However, further studies with larger 

sample size are necessary to strengthen the 

aforementioned statement. 

 

CONCLUSION 

Laparoscopic inguinal hernia repair 

(TAPP) can effectively and safely be 

performed by general surgeons with 

consistent results in terms of low rates of 

complications, provided that the surgeons 

have the prior experience of laparoscopic 

surgery and follow the standard technique of 

repair. 
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