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Comparative Outcomes of Laparoscopic Total
Extraperitoneal Hernia Repair Versus Open
Lichtenstein Hernia Repair: Priest Hospital’s
Experiences

Prawit  Tantiwattanasirikul, MD
Department of Surgery, Priest Hospital, Bangkok, Thailand

Abstract Background: Laparoscopic repair of inguinal hernia is increasingly performed. Many studies demonstrated

that laparoscopic repair had benefits of less postoperative pain, faster recovery and no difference in complications

and recurrence rate. Priest Hospital, with its unique patients’ characteristics and hospital policy, has never studied

the outcomes of this surgery.

Objective: To compare laparoscopic total extraperitoneal hernia repair (TEP) with Lichtenstein hernia repair

(LT).

Patients and Methods: From June 2012 - June 2015, 275 patients underwent elective inguinal hernia repair at

Priest Hospital. A retrospective review of demographic data, operative outcomes and complications were analyzed.

Results: There were 116 patients in LT group and 117 patients in TEP group (42 patients were excluded from

the study). This study demonstrated significantly less postoperative pain score in TEP group at 4 hrs. (p < 0.001) and

24 hrs. (p = 0.043) after surgery but not significantly different at 48 hrs. (p = 0.094).   The patients in LT group

significantly needed more intravenous opioid drugs (p <0.001). The operative time was longer in TEP (p < 0.001)

while the length of stay was shorter in TEP (p <0.001).  For postoperative pain at 1 week and 1 month of follow up,

there were more patients with pain in LT group (p < 0.001 and p = 0.017, respectively) but not significantly different

in terms of chronic pain (p = 0.983), numbness (p = 0.079) and recurrence rate (p =0.369).   Overall complications

were not different (p = 0.296).

Conclusion:  TEP had advantage of less postoperative pain, faster recovery, shorter hospital stay but had longer

operative time. It can be done safely with no difference in complication and recurrence rate.
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INTRODUCTION

Inguinal hernia repair is the most common
surgical procedure performed worldwide1-5.
Development of surgical technique was changed from
tissue repair to tension free repair with superior
outcomes and reduced recurrence rate6-9. Among many
tension free hernia repair techniques, Lichtenstein
technique (LT) is the most widely performed and has
been used as the standard technique for a long time4,5,8.

Nowadays, minimally invasive hernia surgery is
increasingly performed. There are two common
techniques, namely total extraperitoneal repair (TEP)
and transabdominal preperitoneal repair (TAPP).
Many studies demonstrated that laparoscopic repair
had benefit of less pain, faster recovery and no
difference in complications and recurrence rate but
the procedure had some disadvantages of time
consuming, more expensive cost and steep learning
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curve3-5,8-11. At Priest Hospital, inguinal hernia is the
most common procedure performed in General
Surgery Department and both open and laparoscopic
techniques are used. Due to different patients’
characteristics and hospital policy than other  hospitals,
for example, all monk patients are male, most of them
stay single, living far away from hospitals or medical
services and the hospital is a non-profit organization
without charges for any medical services, the outcomes
of hernia repair between two techniques have never
been studied. This study aims to compare the outcomes
of unilateral hernia repair by TEP versus LT at our
hospital.

PATIENT AND METHODS

From June 2012 - June 2015, 275 patients
underwent elective inguinal hernia repair at Priest
Hospital. Data was retrospectively collected from
medical records and phone interviews. Inclusion
criteria was age of 18-80 years old. Exclusion criteria
were bilateral inguinal hernias, other repair techniques
and patients with multiple procedures. The patients’
demographic data was recorded including age, ASA
classes, BMI and hernia types. The operative data
comprised of repair techniques, operative times,
outcomes, complications, postoperative pain scores at
4, 24 and 48 hrs. after surgery (based on visual analogue
score range 0-10), intravenous opioid drugs (morphine
or meperidine doses on patient body weight, recorded
number of doses). Postoperative pain at one week and
one month of follow up was recorded as pain or no
pain and chronic pain, defined as significant pain,
pain that needs medications or affects normal activity
after three months following surgery. Seroma was
diagnosed clinically when a palpable cystic lesion of
any size was found in the inguinal area. Orchitis was
diagnosed when a tender swelling testis was found.
Fever was defined as persistent fever after 24 hrs.
postoperatively without definite source of infection.

Surgical technique

All patients were routinely prescribed preoperative
intravenous 1 gm of cefazolin.

Laparoscopic TEP

Most procedures were performed under general
anesthesia; urinary catheter was routinely inserted and

removed mostly in the evening, postoperatively.  Three
ports were used: one 10 mm optical port was placed
just below the umbilicus, two 5 mm ports were placed
at midline- the first was placed about 2 FB above pubic
symphysis and the second at midway between them.
Preperitoneal space was created with balloon dissector.
CO2 was insufflated under pressure 10-12 mmHg.
Dissection of the hernia sac and parietalization of the
cord structures were performed. For large hernia sac,
transection of sac was done and ligated with pretied
silk or nylon loop. A 10 × 15 cm polypropylene mesh
was fixed to Cooper ligament, superomedial and
superolateral abdominal wall with four tacks (Protack).
No drain was placed.

Open Lichtenstein

Most procedures were performed under spinal
anesthesia. A polypropylene mesh of 8 × 12 cm was
fixed over inguinal floor with 2/0 or 3/0 polypropylene
suture as described by Lichtenstein et al.12.

Statistical analysis

Continuous data was reported as mean ± SD while
ordinal data was reported as median (range). Unpaired
Student’s t-test or Chi-Square test was used to test
between the groups. A p-value of less than 0.05 was
considered statistically significant.

RRESULTS

There were 275 patients who underwent elective
inguinal hernia repair from June 2012 - June 2015.
Forty-two patients were excluded from the study (29
patients of bilateral hernia, 5 patients of other repair
techniques eg. tissue repair, 8 patients of co-procedure
e.g. TUR-P) (Figure 1).  Demographic data and hernia
characteristics were summarized in Table 1.  The mean
age of patients was significantly higher in LT (64 ± 15
vs 52 ± 16; p <0.001). ASA class was significantly higher
in LT (p < 0.001). BMI and hernia sides were not
significantly different between the two groups (p =
0.464 and 0.256, respectively). The mean follow up
time was significantly longer in LT [21.3 (12.3) vs 18.1
(10.3); p = 0.025].  In 117 TEP, 4 patients (3.4%) were
converted to other repair techniques due to severe
adhesion between hernia sac and abdominal wall (3
patients were converted to LT and 1 patient was
converted to TAPP), the converted cases were excluded



Tantiwattanasirikul P Thai J Surg Apr. - Jun. 201664

0.094].  Patients in LT group significantly needed
more intravenous opioid drugs [0 (0-3) vs 0 (0-2); p <
0.001].  The operative time was significantly longer in
TEP group [42.8 (18.2) vs 75.1 (31.2); p < 0.001]. The
length of stay was significantly shorter in TEP group
[7.9 (3.8) vs 5.0 (2.2); p < 0.001].

For postoperative pain at 1 week and 1 month of
follow-up, there were significantly more patients still
had pain in LT group when compared to TEP group
[116 (100%) vs 75 (66.4%); p < 0.001, 45 (38.8%) vs 24
(21.2%); p =0.017] but there was no significant
difference in chronic pain [8 (6.9%) vs 7 (6.2%); p
=0.983], numbness [6 (5.2%) vs 1 (0.9%); p = 0.079]
and recurrence rate [0 vs 1 (0.9%); p = 0.369] (Table
2).

Operative complications were significantly
different between the two groups (p = 0.001), but when
urinary retention was excluded from the analysis, overall
complications were not significantly different (p =0.296)
(Table 3). There was no major intraoperative
complication in both groups. Three patients in LT
group had wound infection and two patients needed
open wound for drainage and wound dressing as
inpatients. One patient in TEP had wound infection
and was treated with oral antibiotics and wound dressing
as an outpatient. All patients with orchitis were managed
with analgesics. Two patients in LT had seroma. One
could be managed conservatively but another
developed in scrotum and persisted, this patient
underwent hydrocelectomy. In TEP group, there were
six patients who developed seroma and did not resolve
after 4 - 6 weeks of follow-up.  Aspiration of seroma was
performed in all patients.  Five patients had fever after
24 hrs. postoperatively with no definite cause; these
patients were managed conservatively and discharged
after the fever subsided. One patient in TEP group had
inferior epigastric vessel injury and was managed by

Figure 1 Patient flow

Table 1  Demographic data and hernia characteristic

Lichtenstein TEP
Variables p-value

(n=116) (n=117)

Age (year): mean (SD) 63.7 (14.9) 50.7 (15.9) <0.001
range (18-80) (18-80)

BMI (kg/m2): mean (SD) 22.8 (3.7) 23.2 (3.7) 0.464
range (16.1-36.6) (16.5-44.2)

ASA class: median (range) 2 (1-3) 2 (1-3) <0.001
Hernia side: n (%) right 64 (55.2) 74 (63.3) 0.256

Left 52 (44.8) 43 (36.7)
Follow up time (month) 21.3 (12.3) 18.1 (10.3) 0.025

range (3-39) (3-39)

Table 2  Outcomes

Lichtenstein TEP
Variables p-value

(n=116) (n=113)

Operative time (min): 42.8 (18.2) 75.1 (31.2) <0.001
mean (SD)

range (20-90) (35-200)
Pain score median(range) 4-hr 4 (0-10) 2 (0-8) <0.001
                                        24-hr  2 (0-6) 2 (0-5) 0.043
                                        48-hr  2 (0-5) 1 (0-4) 0.094
IV Opiod drug (dose):  0 (0-3)  0 (0-2) <0.001

median (range)
LOS(day): mean (SD) 7.9 (3.8) 5.0 (2.2) <0.001

(range) (2-16) (2-20)
Pain 1 week: n (%) 116 (100) 75 (66.4) <0.001
Pain 1 month: n (%) 45 (38.8) 24 (21.2) 0.017
Chronic pain: n (%) 8 (6.9) 7 (6.2) 0.983
Numbness: n (%) 6  (5.2) 1 (0.9) 0.079
Recurrence (n) 0 1 (0.9) 0.369

from analysis.
Comparison between LT and TEP demonstrated

significantly less postoperative pain scores in TEP
group at 4 hrs. [4 (0-10) vs 2 (0-8); p < 0.001] and 24 hrs.
[2 (0-6) vs 2 (0-5); p = 0.043 ) after surgery but not
different at 48 hrs. after surgery [2 (0-5) vs 1 (0-4); p =

Table 3  Complications

Variable Lichtenstein TEP p-value

Wound infection (%) 3 (2.6) 1 (0.9) 0.001
Seroma (%) 2 (1.7) 6 (5.3)
Urinary retention (%) 19 (6.4) 0
Orchitis (%) 1 (0.9) 3 (2.7)
Fever (%) 3 (2.6) 2 (1.8)
Vessel injury (%) 0 1 (0.9)

*excluded urinary retention  P = 0.296
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electrocautery. In TEP group, one patient had recurrent
hernia diagnosed after two weeks of surgery, and
underwent LT repair later.

DISCUSSION

Inguinal hernia repair technique was changed
from tissue repair to tension free repair; Lichtenstein
technique (LT) is the most popular technique
performed worldwide4,5,8.  LT results in less pain and
lower recurrence rate. Nowadays, minimally invasive
hernia surgery is increasingly performed due to benefits
of less postoperative pain, faster recovery and not
different in complications and recurrence rate but the
procedure was not popular due to some disadvantages
of time consuming, more expensive cost and steep
learning curve3-5,8-11. There are two popular techniques,
TAPP and TEP; the overall results were not
different1,7,13,14.  TEP has some benefits over TAPP in
terms of shorter operative time, less intraabdominal
organ injury, shorter hospital stay and lower rates of
port site hernia15,16.  At Priest Hospital, inguinal hernia
is the most common procedure performed in general
surgery. We repair most cases with LT or TEP technique.
For the general hospital, day case surgery is the most
cost effective treatment for unilateral hernia but for
Priest Hospital where the patients’ characteristics and
hospital policy were different from other hospitals in
terms of free medical services due to charity, all patients
are monks, most patients stay single, living far away
from hospitals or medical services, they do not have to
work for a living, we admitted all of them. The results
of hernia repair between TEP and LT at our hospital
has never been studied before. In this study, the age of
patients in LT was significantly older than TEP. ASA
class was also higher in LT group. This is because TEP
is not a gold standard technique for hernia repair at
present, so most of the old age and high ASA class
patients still underwent LT due to shortest operative
time and avoidable general anesthesia.

The patients in TEP group demonstrated
significantly less postoperative pain at 4 hrs. (p < 0.001)
and 24 hrs. (p = 0.464) but not different at 48 hrs. (p =
0.094). The patients in LT group needed more
intravenous opioid drugs (p < 0.001). At 1 week and 1
month postoperatively, there were significantly more
patients still have pain in LT group when compared to
TEP group (p < 0.001, p = 0.017). The results were

similar to other previous studies1-4,9-10. Moreover, this
study showed that TEP caused less pain but this benefit
appeared most in early period and decreased by time,
similar to previous study1.  The length of hospital stay
was significantly longer in LT group. When compared
to other hospitals, the length of hospital stay at Priest
Hospital was longer than others, because of the
difference in patients’ characteristics and hospital
policy as mentioned previously. Most of the patients
needed to stay at the hospital and discharge after they
could ambulate well; it meant that in TEP group, the
patients got faster recovery and could early return to
work. In this study, there was no significant difference
in chronic pain (p = 0.983), similar to the previous
study17, although most studies reported that chronic
pain was significantly less common after TEP than LT
but the definition of chronic pain was not explicit3,18-20.
There was no difference in recurrence rate (p = 0.369)
between the two groups similar to the previous
studies3,12,17. For numbness, although it was not
statistically different, it favored TEP (p = 0.079).

The operative complications were significantly
different between the two groups (p = 0.001), however,
when urinary retention was excluded from analysis,
overall complications were not significantly different
(p = 0.296) because Foley catheter was retained in all
the patients in TEP group and removed in the evening
as aforementioned.  Wound infection was not different
between the two groups, but a small wound in TEP was
easier to manage and the patient didn’t need admission
in contrast to patient in LT group which two out of
three patients needed open wound drainage and
admission. The most common complication in TEP
was seroma, but not statistically different from LT.  The
result was different from previous study which showed
that seroma was more common after TEP3.

CONCLUSION

TEP has advantage of less postoperative pain,
faster recovery, shorter hospital stay but has longer
operative time.  It can be done safely with no difference
in complication and recurrence.
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