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Abstract  

Background:  This prospective study was conducted in a  
university hospital for comparing the results of two different  

techniques for surgical repair of inguinal hernia: Open mesh  
repair and laparoscopic mesh repair to detect the effectiveness  
of each operation and complications if any.  

Aim of Study:  The aim of this work is to compare the  
results of mesh repair of inguinal hernia by open technique  
and by laparoscopic transabdominal preperitoneal technique  
(TAPP).  

Patients and Methods:  The study included 92 cases of an  
inguinal hernia. They were selected by nonprobability sampling  
method. These cases were operated at Al  Hussein University  
Hospital between January 2016 to September 2018. Inclusion  
criteria included patients with uncomplicated hernia. The  

age/sex, incidence, BMI, mode of presentation, co-morbidities,  
operative time, postoperative complications, pain and return  
to work were all evaluated and compared with many of  
standard published literature.  

Results:  Postoperative wound infection developed in 6  
cases of open hernioplasty and 1 case in laparoscopic surgery.  
Seroma at the operated site were found in 5 cases of open  

hernioplasty. The return to normal daily activity was 21 days  
after open technique compared to 13 days in TAPP. The mean  
duration of procedure was 59.5min in open surgery while it  
was 99min in laparoscopic group.  

Conclusion:  Laparoscopic hernioplasty has a comparable  
result with an open procedure which should be considered in  
the surgical treatment of inguinal hernia.  
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Introduction  

ABOUT  70% of abdominal wall hernias occurs in  
the inguinal region, with a lifetime risk of 27%,  

3% in men and women respectively. Surgical repair  
of these hernias is considered one of the most  

commonly performed operations in the world [1] .  
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To  repair an inguinal hernia, an open technique  
can be used, or we can proceed laparoscopically.  

Large number of inguinal hernia open repair tech-
niques were described: Bassini, Lichtenstein, Shoul-
dice, McVay, etc. Two standardized methods for  
laparoscopic repair of inguinal hernia are described  

and universely done: Transabdominal preperitoneal  

(TAPP) and total extraperitoneal [TEP]  [2] .  

The laparoscopic technique approach the prob-
lem by reinforcing the inguinal canal at its posterior  

wall with a mesh placed preperitoneally. This  
concept is based on the concept of Stoppa procedure  

[3] . Surgeon know well that laparoscopic repair is  
more difficult than open repair, and there is an  

evidence of a steeping 'learning curve' in its per-
formance [4] .  

Some randomized studies that compare both  
methods of repair have confirmed the reduced  
incidence of postoperative pain and earlier return  
to work associated with laparoscopic approach.  
[5].  

Laparoscopic hernia repair have better cosmetic  
results when compared with conventional open  

surgery [5] .  

The ability of the laparoscopic approach to  

detect and repair a contralateral inguinal defect at  

the same time made it an attractive approach  

[6].The drawbacks of the laparoscopic procedure  
is that it can be done only under general anaesthesia  

in addition to its long operative time and longer  

learning curve [7] .  

The guidelines of the European Hernia Society,  
and the European Association of Endoscopic Sur-
gery suggest: When there is primary unilateral  

inguinal hernia in men-laparoscopic or open surgery  
can be performed; when there is primary unilateral  

inguinal hernia in woman or primary bilateral  
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inguinal hernia in men and woman laparoscopic  

surgery is suggested [TEP or TAPP] [7] . When  
there is hernial recurrence and the previous oper-
ation was done by open method, the surgeon should  

choose TEP or TAPP. If the previous surgery was  

laparoscopic/endoscopic procedure then Lichten-
stein technique should be used [7] .  

In terms of costs, TEP approach is cheaper than  

TAPP. However, both TEP and TAPP are more  

expensive than open surgery, but have similar  

social costs, because patients resume their activities  

faster making social productivity better [8] .  

Aim of study:  Is to compare short-and interme-
diate-term outcomes including postoperative pain,  

after laparoscopic hernia repair and conventional  

open hernia repair.  

Patients and Methods  

This prospective study was conducted on 92  

cases complaining of inguinal hernia. These cases  

were operated at Al Hussein university hospital  

between January 2016 to September 2018. This  

study included patients more than 20 years with  
primary inguinal hernia. The exclusion criteria  
included patients suffering from recurrent hernia,  

huge or scrotal hernia, older than 65 years patient,  
complicated cases, associated pathology like hy-
drocele, American society of anesthesiologist  

(ASA) grade 4 or 5, and patients with chronic chest  

diseases. Data of all patients were recorded preop-
eratively including age, sex, duration of complain,  

body mass index, hernial type, previous operations  
or diseases, tobacco smoking, occupation, chronic  
cough, constipation or straining at urination. Pa-
tients were assigned into 2 groups: Group 1 which  
included 46 patients treated by open mesh repair.  

Group 2 which included 46 patients treated by  

laparoscopic mesh repair (TAPP).  

Group 1:  
Preoperative antibiotic (unictam 1.5gm) was  

given. General or spinal anaesthesia was used. The  

usual Lichtenstein repair was done using a prolene  
mesh 6x 11 cm.  

Group 2:  

Preoperative antibiotic (unictam 1.5gm) was  
given. All cases were operated under G.A. The  
first camera port port (10mm) was inserted su-
praumbilically. Another two 5mm working ports  
were inserted laterally. The peritoneum was opened  
4-5cm above internal ring and dissected down and  

the hernia sac dissected completely or transected  
if found to be complete scrotal type. Polypropelene  
1 0x15 mesh was inserted and fixed by tacker at 3  

points at least or by vicryl 2/0 and peritoneum was  
closed by tacker also or by vicryl 2/0.  

Choice of procedures:  
The procedure type was based on the patients  

desire, the general patient condition, and cost of  
the laparoscopic versus open procedure.  

Postoperative care and complications:  

Postoperative pain and complications like bleed-
ing, wound infection, seroma, scrotal oedema,  

orchitis and urinary retention were carefully mon-
itored.  

Discharge:  

Patients was discharged once they became fit  

and a schedule of regular follow-up at one week,  

two weeks and at the end of a month, after 5 months  

and then after one year.  

Follow-up of postoperative pain on the first,  

second and third day after the operation as well as  
the duration of postoperative pain, comfort after  

the procedure, the time of the sick leave, duration  

of returning to normal activity, were investigated  

during follow-up visits after the operation. The  

severity of postoperative pain was assessed using  

visual analogue scale (VAS): Horizontal line 10cm  

in length having endpoints, labelled “no pain” at  

0cm and “worst pain possible” at 10cm. Patients  

were asked to put a mark on the line that represent  

the mean pain they had experienced that day. The  
use of analgesic drugs was recorded. The final  

records were made at one year after the operation.  

Recurrence was also monitored.  

Statistical methods used:  

Descriptive, Crosstabs, Chi-square and Inde-
pendent - samples t-test.  

Results  

In our study, we analyzed a total 92 patients,  

of whom 46 were operated using open technique  
and 46 using laparoscopic inguinal hernioplasty.  

There were 82 (89.1%) men and 10 (10.8%) - 
women included in the study. The mean age of the  

patients was 38.1 ± 17.6 years. 46 patients (50%)  
underwent open hernia repair and 46 patients (50%)  

- laparoscopic TAPP hernia repair. 86 patients  

(93.4%) had unilateral (56 right side;  30  left side)  
hernia and 6 patients (6.6%) bilateral hernia. There  

were 40 patients (86.9%) with unilateral hernia  

and 6 patients (13%) with bilateral hernia in the  
open hernia repair group and no bilateral hernia  

in the laparoscopic hernia repair group.  
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The baseline characteristics of the patients are  

shown in Table (1).  

Table (1): The base line characteristics of the patients.  

Open group  TAPP  

Age (years)  45± 12.2  35± 13.5  

Sex:  
Male  41  38  
Female  4  7  

BMI* (kg/m2)  32± 12.3  29±5.2  
Current smoker  7  2  

Occupation:  
Light work  5  40  
Heavy work  41  6  

Duration of symptoms before  
hospitalization (months)  

34.94±68.38  9± 11.3  

Comorbidities:  
Respiratory  3  0  

5  1  
Cardiovascular:  

Diabetes  
7  5  

Duration of surgical  
procedure (min)  

59.48±40.48  99±38  

The mean pain score:  
First day  4.07± 1.43  2.69± 1.43  
Second day  2.70± 1.48  1.59± 1.33  
Third day  1.81 ± 1.12  0.57±0.35  

Wound infection  6  1  
Urinary retention  5  2  
Seroma  5  0  
Return to daily activity  21  13  
Sick leave  3 weeks  2 weeks  
Recurrence  0  1  

Surgery type (open or laparoscopic hernia re-
pair) did not depend on patient's gender, although,  
we favour to do TAPP for females. For patients,  
who were younger, had shorter time of history of  
symptoms laparoscopic procedure was performed  

significantly more often. Operating time for lapar-
oscopic procedure was significantly longer than  
open hernia repair.  

Thirty five (38%) patients had direct hernia,  

57 (62%) had indirect hernia, two (2.1%) had  

bilateral direct hernia, 2 (2.1%) had bilateral indi-
rect hernia, and remaining 2 (2.1%) had combina-
tion of direct hernia on one side, and indirect hernia  
on the contralateral side.  

The pain score after laparoscopic surgery was  

lower according to the VAS on the first, second  

and third day after the procedure. As regards group  

1, postoperative inguinal pain was mild in 10  
patients (21.7%), moderate in 30 (65.2%), and  

severe in 6 (13%). As regards group 2, postoperative  

inguinal pain was mild in 30 patients (65.2%),  

moderate in 14 (30.4%), and severe in 2 (3%).  

The postoperative hospital stay was significantly  

shorter after laparoscopic repair: All laparpscopic  

group were discharged next day after surgery. 15  
cases of the open group spent 2 days in hospital  

and 5 cases spent 3 days.  

Contralateral, clinically occult inguinal hernia  

was discovered and repaired in 5 patients (10.8%)  

in the TAPP group.  

The patients after laparoscopic inguinal hernia  

repair returned to a normal daily activity earlier  

than patients who undergone open surgery: Median  

number of days in open surgery group was 21 (max  

65 days) and in the laparoscopic group; 13 (max  

25 days). The time of the sick leave was longer in  
laparoscopic hernia repair group, but it was not  

statistically significant.  

As regard to postoperative complications: 5  

(10.8%) cases suffered from urinary retention in  
open hernioplasty as compared to 2 (4.3%) in  

laparoscopic hernioplasty. Wound infection was  
seen in 6 (13.%) cases in the open group as com-
pared to 1  (2.1%)  in laparoscopically operated  
cases. Orchitis did not occur. 5 (10.8%) cases of  

seroma were found in the open hernioplasty group  

whereas none occurred in the laparoscopic repair  

group. Overall postoperative complications were  
fewer in laparoscopic hernia repair group when  
compared to the open hernia repair group. This  

may be due to selection of more young cases with  

small hernia.  

As regard to early recurrence in the follow-up  

period of 12 months: No recurrences were seen in  

the open group while in the laparoscopic group, 1  

case had recurrence after few weeks. This could  

be explained by the early experience of the partic-
ipating surgeons in the laparoscopic hernia repair.  



Fig. (E): Prolene mesh in the preperitoneal space over myo-
pectineal orifice.  
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Fig. (A): Male patient with right oblique inguinal hernia. Fig. (B): Open technique with mesh fixed by sutures.  

Fig. (D): Laparoscopic view after dissection of hernia sac  

showing preperitoneal structures.  

Fig. (F): Peritoneum closed by tacker.  

Discussion  

The aim of our randomized study is to perform  

a comparative study of the immediate and interme-
diate-term results of two surgical approaches used  
for treatment of inguinal hernia, an open anterior  

method (Lichtenstein) and a laparoscopic method  

(TAPP), and comparing it with data from the inter-
national experience.  

Inguinal hernias conistitute 97% of groin hernia  

repairs [90.2% males, 9.8% females] [9] . Patients  

with age of 0-5 years and 70-80 years are the two  

dominant age groups for inguinal hernia repair [9] .  
Bimodal peak is present with the highest incidence  

in older age group. Gupta et al., reported that the  

incidence of inguinal hernia is 96% in males while  
Charles et al., reported 93.2% of all his cases to  

be males [10,11] . Our findings are corresponding  
with the literature. The age incidence of our study  

matches with the above study. The sex incidence  

of our study does not correlate with the other  

studies. The male preponderance is due to strenuous  

activity.  

In the present study, the operative time was  

longer for TAPP. This finding is due to the early  

learning curve of the surgeon and the limited  
facilities like absence of tacker in many cases and  

necessity to use intracorporeal suturing instead.  

Our data are very close to the data from several  

other investigations [12-15] .  

Although Eklund et al., found no difference in  
the operative time between the laparoscopic and  

open methods.  

TAPP group patients are characterized by fewer  

episodes of postoperative pain, and as a result by  

lower use of analgesic drug, less sick-leave days,  
and faster recovery. The same advantages of the  
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laparoscopic method in comparison with the Lich- 
tenstein approach are reported also by other authors  

[12-15] .  

In our study, we found that most patients re-
turned to normal work activity significantly sooner  

after laparoscopic repair compared to open repair.  
Previous studies have suggested specific indications  
for laparoscopy over open repair, including bilateral  
hernias, recurrent cases and the need to return to  

full activities much earlier [16] .  

People do not rush to return to the work, they  
prolong the sick leave duration because they desire  

to have more days off. The possibility of influence  
of the regional social traditions may exist. The  
patients explained such a long sparing mode by  
the fear of hernia recurrence. Also general practi-
tioners suggest avoiding physical activities for  

about three-six month after the surgery. The other  

reason described was the absence of personal  
motivation for early return to work. All these factors  

have a possible impact on our results of patients  

returning time to the work or to the physical activ-
ities.  

One study revealed longer hospital stay (3.28 ±  
2.239) in laparoscopic (TAPP) patients group com-
pared with our study [17] .  

Another randomized controlled trial that com-
pare laparoscopic with open repair reported that  

with good training, laparoscopic repair gives similar  
recurrence rates but less postoperative pain that  

allowed rapid return to work [18] .  

In our study the postoperative complications  
like hematoma/seroma and wound infection, urinary  

retention were lower in the laparoscopic hernia  
repair group 0%, 1%, 2% compared to that of the  
open hernioplasty group 5%, 6% and 5% respec-
tively.  

As hernia surgery is a clean operation, it does  

not require routine antibiotic prophylaxis. However,  
we are practicing in an area with overcrowded  

population and there is reduced local and general  

hygiene, thus we administer a pre-operative single  

dose of antibiotic. Even in the presence of antibiotic  
prophylaxis, we still have a little higher wound  
infection rate probably due to poor personal local  

and general hygiene by the patients.  

Generally, the incidence of orchitis is more in  
the laparoscopic TAPP as compared to open herni-
oplasty but this complication didnot occur. Co-
chrane review also suggests that intraoperative  

complications for both techniques were uncommon,  

but more common in the laparoscopic group as  
regard visceral (Overall 8/2315 versus 1/2599) and  

vascular (Overall 7/2498 versus 5/2758) injuries  

[19] .  

In our study, urinary retention was more com-
mon in the open hernia group. It may be due to  
spinal anesthesia. Patients with older age group  

might have benign prostatic hyperplasia.  

A systemic review by Cochrane collaboration  
showed that transabdominal preperitoneal (TAPP)  

was associated with increased risk of a port-site  

hernia and visceral injury and also gave a conclu-
sion that data are insufficient to prove the effec-
tiveness of the TEP and TAPP repair for inguinal  
hernia [20] . During laparoscopy, most commonly  
vascular injuries involving the inferior epigastric  
and spermatic vessels could occur. The external  
iliac, profunda and obturator vessels also, are at  

the risk, and previous lower abdominal surgery is  

a risk factor [21] . In the present study, we did not  
face any case of vascular injury probably because  
of small sample size.  

We had one case of recurrence after TAPP and  

no cases after the open technique. This case recurred  

early after TAPP and mostly, it may be due to  
technical factor. Recurrence developed very early  

but became evident later after return to work.  

Actually recurrence was expected to be more if  

we do large hernias or recurrent hernias which  

need surgeons with extensive experience in TAPP  
to have less recurrence rates. Generally, recurrence  

rates after open mesh repair are similar to those of  

laparoscopic techniques; however, there is a sig-
nificantly faster recovery after laparoscopy as well  

as less chronic inguinal pain [22] . Another study  
revealed that the recurrence rate after laparoscopic  

hernia repair was comparable to that of traditional  

and modern open techniques [23] . Laparoscopic  
repair of hernias is recommended in patients with  

bilateral or recurrent hernias or in patients with  

unilateral hernias who desire a minimal period of  

postoperative disability [24] .  

Conclusion:  

Laparoscopic TAPP has comparable results  
with open Lichtenstein tension-free hernioplasty  

and with fewer complications. For unilateral pri-
mary inguinal hernia either laparoscopy or open  

hernia repair with mesh has an equivalent result.  

The major drawback with laparoscopic TAPP is  

its learning curve. However, in experienced hand,  

TAPP is as good as open surgery with better cos-
mosis and less post-operative pain.  
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