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ABSTRACT

BACKGROUND: Open Lichtenstein tension-free mesh repair and laparoscopic totally extraperitoneal repair
(TEP) are commonly used for inguinal hernia repair.

OBJECTIVES: To compare postoperative pain, recovery, complications, recurrence, and follow-up outcomes
between open Lichtenstein repair and laparoscopic TEP repair.

METHODS: A randomized controlled trial was conducted among 140 adults at Phrae Hospital undergoing
elective inguinal hernia repair. Participants were assigned to one of two groups, comprising open Lichtenstein
repair (Open group, n=70) and laparoscopic TEP repair (TEP group, n=70). Pain was assessed using a
visual analog scale at 2, 6, and 24 hours and on postoperative day 2. Pain trajectories were analyzed using
two-way repeated-measures analysis of variance with Greenhouse—Geisser correction. Other outcomes were
compared using chi-square, Fisher's exact, or Mann—-Whitney U tests.

RESULTS: Baseline characteristics were comparable between groups. Pain changed significantly over time
(F=247.91, p<0.001, partial N?=0.64), with significant time-by-group interaction (F=477.56, p<0.001, partial
N?=0.78). The TEP group had higher pain at 2 hours but lower pain from 6 hours through postoperative day
2. Compared with the Open group, the TEP group had a lower cumulative rescue morphine dose within 24
hours (p=0.005), earlier ambulation (p<0.001), and shorter recovery time (p<0.001). Length of hospital stay
did not differ between groups (p=0.99). Postoperative complications were less frequent in the TEP group
than in the Open group (1.4% vs 20.0%, p<0.001), particularly wound dehiscence (0% vs 11.4%, p=0.006).
Chronic pain, recurrence, and follow-up duration were comparable.

CONCLUSION: Laparoscopic TEP repair was associated with faster postoperative recovery, lower rescue
morphine use, and fewer postoperative complications than open Lichtenstein repair.

KEYWORDS: Inguinal hernia, laparoscopy, herniorrhaphy, postoperative pain, postoperative complications
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Enrollment Assessed for eligibility
(n=145)
Excluded (n=5)
« Uncontrolled hypertension (n=3)
« Warfarin not discontinued before
=2
surgery (n=2) v
Randomized
Randomization (n=140)

v v
Allocation Allocated to Open Allocated to TEP
group (n=70) group
Received allocated Received allocated
intervention (n=70) intervention (n=70)
Follow-up Lost to follow-up Lost to follow-up
(n=0) (n=0)
v v
Analysis Analyzed Analyzed
(n=70) (n=70)

Figure 1 CONSORT Flow Diagram of Participant Enroliment, Allocation, Follow-Up, and Analysis
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Table 1 Baseline and Clinical Characteristics of Patients (n=140)

Variables Open group TEP group p-value
(n=70) n (%) (n=70) n (%)

Sex

Male 68 (97.1) 70 (100.0) 0.50"

Female 2 (2.9) 0 (0)

Age group

20-39 years 6 (8.6) 4 (5.7) 0.81

40-59 years 20 (28.6) 20 (28.6)

=60 years 44 (62.9) 46 (65.7)

Age, years, meantSD 61.1£12.7 62.2+12.2 0.84

(min—max) (30-84) (29-88)

Body mass index category

Underweight (<18.5kg/m?) 4 (5.7) 1(1.4) 0.80"

Normal weight (18.5-22.9kg/m?) 37 (52.9) 28 (40.0)

Overweight (23.0-24.9kg/m?) 10 (14.3) 22 (31.4)

Obesity class | (25.0-29.9kg/m?) 14 (20.0) 14 (20.0)

Obesity class Il (=30.0kg/m?) 5(7.1) 5(7.1)

Body mass index, kg/m?, mean+SD 23.1+3.5 23.8+2.8 0.28

(min—max) (16.5-31.5) (18.2-31.5)

Type of inguinal hernia

Direct inguinal hernia 7 (10.0) 0 (0) 0.004"

Indirect inguinal hernia 51 (72.9) 64 (91.4)

Both (mixed) 12 (17.1) 6 (8.6)

Side of inguinal hernia

Right 34 (48.6) 36 (51.4) 0.21

Left 23 (32.9) 28 (40.0)

Bilateral 13 (18.6) 6 (8.6)

Composite mesh 0 (0) 0 (0)

Operative time, minutes, mean+SD 48.04£20.0 53.6+18.5 0.01

(min—max) (20-110) (25-120)

Type of anesthesia

Spinal anesthesia 66 (94.3) 0 (0) <0.001*

General anesthesia 4 (5.7) 70 (100.0)

¥=Fisher's Exact Test, [I=Monte carlo simulation
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(Table 2, Figure 2)

Table 2 Postoperative Pain Scores and Two-Way Repeated-Measures ANOVA Results Comparing the Open Group and TEP

Group (n=140)

Time point / Effect Open group
(n=70),

Mean=SE

TEP group

95% df F p-value Partial

(n=70), Cl n:
Mean=SE

Primary outcome

Pain score at 24 h after 5.2+0.1
surgery

Postoperative pain score at
other time points

2 hours after surgery 1.0+0.2
6 hours after surgery 6.310.1
Postoperative day 2 3.840.1
(36—42 hours)

Two-way repeated-

measures ANOVA

Time (Greenhouse—Geisser

correction)

Timexgroup interaction
(Greenhouse—Geisser

correction)

Group

3.5%0.1

1.43- <0.001

1.18

5.8+0.2
4.9+0.1
2.2+0.1

1.882, 247.905  <0.001 0.642

259.727

1.882, 477.560  <0.001 0.776

259.727

1,138 0.619 0.43 0.004

Note: Values are presented as estimated marginal meanzstandard error (SE)

Estimated marginal means of pain score

Estimated marginal means

2hrs 6 hrs

~&— Open group

-~ TEP group

24 hrs

Day 2 (36-48 hrs)

Postoperative time

Figure 2 Comparison of Mean Postoperative Pain Scores between the Open Group and TEP Group at 2, 6, and 24 Hours,

and on Postoperative Day 2



Vol. 43 No.4 Oct.-Dec. 2026

415

J Prapokklao Hosp Clin Med Educat Center

v
STHLIATWORITINYILIA TTULLIAINITHEA
K608y Open HimuaTifivaiusuiihie
uwazszpznfiduldlng 3-5 i1 anandingw TEP

o o

p8INNURIAYNIIFDHE (p=0.005 waz p<0.001 G

dﬂé‘u)mmxﬁmju TEP fiszuznaniiudiiiininedng
fugsfdnn1siia (p<0.001) agdlafian szezIaN
uauisawmmavl,;\iLLmn@haﬁ'szNaaamﬂ'u
(p=0.99) (Table 3)

Table 3 Comparison of Rescue Analgesic Use, Time to Ambulation, Recovery Time, and Length of Hospital Stay between

the Open Group and TEP Group (n=140)

Variable Open group (n=70) TEP group (n=70) z p-value
Cumulative rescue morphine dose 0.5%1.1 0.1+£0.5 —2.81 0.005
within 24 h (mg), mean+SD
Time to ambulate 3-5 steps, median 8.0 (1.0) 5.0 (1.0) —10.21 <0.001
(IQR), h
Recovery time, median (IQR), days 9.5 (4.0) 6.0 (1.0) —9.82 <0.001
Length of hospital stay, median (IQR), 2.0 (0) 2.0 (0) —0.12 0.99

days

o 1 e [ [ ®) %
AITUNINTOWRAIHIAA dAIINITNAUT W29
v A
Taaan
nau TEP FNITUNINTOWARIHIGARBENIN
1 ] a o o Q. aa v
ngy Open atsltuEAYNNADA laowusosas 1.4

WA 20.0 ANNAIGL (p<0.001) lAEANITUNAUEANWL
awzlunga Open (Sauaz 11.4, p=0.006) kel
anuthasass mynaudue wazszaziianfaany

wavlsjl,l,@m@mﬁmmdwmg'w (Table 4)

Table 4 Comparison of Postoperative Complications, Chronic Pain, Recurrence, and Follow-Up Duration between the Open

Group and TEP Group (n=140)

Variable Open group (n=70) TEP group (n=70) p-value
n (%) n (%)

Postoperative complications <0.001
No 56 (80.0) 69 (98.6)
Yes 14 (20.0) 1(1.4)
Hematoma 0 (0) 1(1.4) 1.00¥
Seroma 2(2.9) 0 (0) 0.50¥
Wound infection 0 (0) 0 (0) -
Wound dehiscence 8 (11.4) 0 (0) 0.006¥%
Neuropathic pain 5(7.1) 0 (0) 0.06¥
Chronic pain 0.12%
No 66 (94.3) 70 (100.0)
Yes 4 (5.7) 0 (0)
Recurrence 1.00¥
No 69 (98.6) 70 (100.0)
Yes 1(1.4) 0(0)
Follow-up duration, months, mean+SD 6.0+0.4 6.0+£0.0 0.32

Note : Postoperative complications are reported as the number of patients with at least one complication. Individual complication

categories are not mutually exclusive; therefore, the total number of complication events may exceed the number of patients

with complications.

¥=Fisher's Exact Test
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