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INTRODUCTION

Laparoscopic repair of inguinal hernia has been demonstrated to be an efficient alternative
for the open approach with improved postoperative pain and quality of life, and shorter

time to normal activities.

Total extraperitoneal (TEP) repair is traditionally carried out under general anaesthesia
(GA). GA provides complete progressive muscle relaxation which facilitates the

laparoscopic TEP repair. However, successful use of spinal anaesthesia (SA) in laparoscopic

TEP repair has been reported.

AlM

No meta-analysis has compared outcomes of SA and GA in the context of laparoscopic TEP

inguinal hernia repair.

Our aim was to conduct a comprehensive systematic review and meta-analysis of reported

outcomes to compare laparoscopic TEP hernia repair under SA and GA.

METHOD

We systematically searched MEDLINE; EMBASE; CINAHL; CENTRA, and bibliographic

reference lists. Post-operative pain assessed by visual analogue scale (VAS), individual and
overall perioperative morbidity, procedure time and time taken to normal activities were
the outcome parameters. Combined overall effect sizes were calculated using fixed-effect

or random-effects models.
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RESULTS

We identified 5 studies including one randomised controlled trial (RCT) and 4 retrospective observational studies. They reported a total of 1,518 patients (2,134 hernia) evaluating outcomes of laparoscopic TEP repair under SA (n=1,277 patients, 1,877

hernia) or GA (n=241 patients, 257 hernia).

SA was associated with significantly lower post-operative pain assessed by VAS at 12 hours (MD: - 0.32, P<0.0001) and shorter time to normal activities (MD: -0.30, P=0.002) compared to GA. However, it significantly increased risk of urinary retention
(OR:4.02, P=0.01), hypotension (OR:3.97, P=0.004), headache (OR:7.65, P=0.003), and procedure time (MD: 3.82, P=0.004) There was no significant difference in VAS at 24 hours (MD:0.06, P=0.34), seroma (OR:1.54, P=0.26), wound infection (OR:1.03,
P=0.94), and vomiting (OR:0.84, P=0.66) between two groups. There was a non-significant decrease in overall morbidity in favour GA (OR:1.84, P=0.17) which became significant following sensitivity analysis (OR:2.59, P=0.01).

SA GA Mean Difference Mean Difference St Sub M SASD Total M GASD Total Weidht M:;:l ';.Dlﬁierge;?% Y rle?!] D::’f;r;:u(:; SA GA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% Cl udy or Subgroup _ Mean P e o ey o MOy S e : ""e" . Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random,95% Cl Year IV, Random, 95% CI
Danmez 2016 128 046 25 148 059 25 17.2% -0.20(-0.49,0.09] 2018 o Donmez 2016 0.76 044 25 084 055 25 16.5% -0.08[0.36,0.20] 2016 |smail 2009 318 57 636 269 84 16 207%  4.90(0.76,9.04] 2009 ——
Yildirim 2017 128 045 40 158 055 40 305% -0.30[-0.52,-0.08] 2017 —a— Yildirim 2017 068 047 40 075 053 40 231% -0.07[-0.30,0168] 2017 o Donmez 2016 5912 795 25 526 8.82 25 181% B.52[1.87,11.17] 2016 oz
Sunamak 2018 1.4 0.51 96 1.78 072 111 522% -0.38[-055-0.21] 2018 —— Sunamak 2018 0.89 0.48 96 075 058 111 604% 014000 028 2018 —— Yildirim 2017 555 B.7 40 552 B9 40 27.7% 0.30 [-2.68, 3.28] 2017 —-=
Sunamak 2018 55 83 96 504 7.3 111 335% 460[2.46,6.74] 2018 -
Total (95% CI) 161 176 100.0% -0.32[-0.45,-0.20] <& Total (95% Cl) 161 176 100.0% 0.06 [-0.06, 0.17] ?
Heterogeneity: Chi*=1.16, df = 2 (P = 0.56); *= 0% s b 0’5 1 Heterogeneity: Chi*= 3.35, df= 2 (P = 0.19): F= 40% : : ; ; : Total (95% CI) 797 192 100.0%  3.82[1.22, 6.42] 3
Test for overall effect: Z= 5.23 (P < 0.00001) kel s . ' ; -0.5 -0.25 0 0.25 0.5 T PP - s . - | .
Favours [SA] Favours [GA] Test for overall effect: Z=0.96 (P =0.34) o SE0 Heterogeneity: Tau®= 4.04; Chi*=7.41, df= 3 (P = 0.06); *= 59% : ' ' '
Favours [SA] Favours [GA] Testf | effect 7= 288 (P = 0.004 -20 10 0 10 20
estfor overall effect: 2= 2.88 (P = 0. ) Favours [SA] Favours [GA]
Figure 2. Comparison of postoperative pain assessed by VAS at 12 hours Figure 3. Comparison of postoperative pain assessed by VAS at 24 hours Figure 4. Comparison of procedure time
SA GA Odds Ratio Odds Ratio SA GA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI mesh fixation no mesh fixation Mean Difference Mean Difference Study or Subgroup Events Total EBEvents Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Sinha 2008 15 496 1 49 38.4% 1.50[0.19, 11.58] 2008 = Study or Subgroup  Mean [days] SD [days] Total Mean [days] SD[days] Total Weight IV, Random, 95% Cl[days] Year IV, Random, 95% CI [days] Sinha 2008 2 496 0 49 83% 050[0.02,1057] 2008
Ismail 2009 19 1220 0 32 21.4% 1.05[0.06,17.85 2009 @ Ferzli 1999 15 1 50 15 1 &0 40.7% 0.00 [-0.39, 0.38] 1999 f Donmez 2016 1 25 2 25 176%  0.48([0.04, 565 2016 =
Donmez 2016 2 25 0 25 101% 5.43[0.25, 118.96) 2016 . » Smith 1999 22.25 18.79 273 19.25 159 263 2.7% 3.00 [0.06, 5.94] 1999 > Yildirim 2017 340 5 40 425%  057([0.13,255] 2017 =
Yildirim 2017 4 40 0 40 9.9% 9.99[0.52, 191.90) 2017 . > Parshad 2005 2.68 163 25 2.12 151 25 201% 0.56 [-0.31,1.43] 2005 Sunamak 2018 7 9B 4 111 31.6%  2.10([0.60,7.42] 2018 o
Sunamak 2018 7 96 1 111 19.2% 8.65[1.04,71.64] 2018 5 Garg 2011 7.77 13 52 7.96 115 52 365% -0.19 [-0.66,0.28] 2011
Total (95% CI) 657 225 100.0%  1.03[0.45, 2.37] -~
Total (95% CI) 1877 257 100.0% 4.02[1.32, 12.24] R Total (95% Cl) 400 390 100.0% 0.12[-0.37, 0.61] Total events 13 11
Heterogeneity: Chi* = 2.66, df= 4 (P = 0.62); F= 0% : = = | deskioHoverall eiecEZ=0:8d: i 02) mesh fixation no mesh fixation Test for averall effect Z = 0.07 (P = 0.94) : L —_
Sis & 0.01 0.1 1 10 100 Favours [SA] Favours [GA]
Test for overall effect Z=2.44 (P=0.01) Favours [SA] Favours [GA]
, | , , Figure 6. Comparison of seroma Figure 7. Comparison of wound infection
Figure 5. Comparison of urinary retention
SA GA Odds Ratio Odds Ratio
Study or Subgroup Events Total BEvents Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
SA GA Odds Ratio Odds Ratio Sinha 2008 143 496 16 49 26.8% 0.84 [0.45,1.57] 2008 — i SA GA Mean Difference Mean Difference
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI lsmail 2009 29 1220 0 37 7.3% 217[0.13,36.13] 2009 Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Sinha 2008 75 496 0 49 131% 17.73[1.08,290.60] 2008 E > Donmez 2016 22 25 19 25 16.0% 232[0.51,10.54] 2016 P Ismail 2009 77 13 636 77 14 16 7.4% 0.00[-069 069 2009
Donmez 2016 4 25 3 25 427% 1.40[0.28, 7.00] 2016 = vildirim 2017 20 40 27 40 776% 1.27 [0.49. 3.31] 2017 — Sunamak 2018 7.28 072 96 76 071 111 926% -032[052,-0.12] 2018 -
Sunamak 2018 6 96 3111 44.2% 2.40[0.58,9.87] 2018 - Sunamak 2018 57 96 27 111 27.2% 4.55[2.51,8.24] 2018 =
Total (95% Cl) 732 127 100.0% -0.30[-0.48,-0.11] <P
Total (95% CI) 617 185 100.0%  3.971.55, 10.19] - Total (95% Cl) 1877 257 100.0% 1.84[0.77, 4.40] e Heterogeneity: Chi*= 0.76, df=1 (P = 0.38); F= 0% T t o i
pietemgensieehi =l alilic s & 0 0=t 001 01 : 10 100 Heterogeneity: Tau®= 0.63: Chi*= 15.60, df= 4 (P = 0.004): F= 74% et | = —
e stforoYerallenectise i dile=t 0 Favours [SA] Favours [GA] Testfor overall effect Z=1.37 (P=0.17) | '

Figure 8. Comparison of hypotension

il Figure 10. Comparison of time to normal activity

Figure 9. Comparison of overall morbidity

Full text articles assessed for
eligibility (n=22)

Studiesincluded in qualitative
synthesis (n=5)

Full-texts articles

_| excluded withreasons

8 studies were single
arm

1 study wasreview

8 studies were single
arm study

Studiesincluded in quantitative
synthesis (n=5)

CONCLUSIONS

Our meta-analysis of best available evidence demonstrated that although laparoscopic TEP inguinal hernia
repair under SA may reduce pain in early postoperative period, it seems to be associated with increased
postoperative morbidity and longer procedure time compared to GA. The limited available evidence from a
small number of comparative studies does not provide sufficient data in favour SA to be selected as “the best”
anaesthetic choice for TEP repair. Nevertheless, the glass needs to be seen half full. It may be an appropriate
anaesthetic modality in selected patients who are considered high risk for GA. Future high quality randomised
studies may provide stronger evidence in favour of either approach. We encourage future studies to use the
figures provided in this meta-analysis for determining their sample size.
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