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Abstract

Purpose: To assess maternal and fetal outcome of pregnant women with
acute appendicitis underwent open versus laparoscopic appendectomy with
emphasis on the pregnancy loss rate.

Methods: This was a retrospective review of 116 pregnant women with
acute appendicitis between 2011 and 2021 in single center, who were allocated
either into open appendectomy (n=68) or laparoscopic appendectomy (n=48).
Maternal and fetal outcome was recorded, tabulated and statistically analyzed.

Results: There was no significant difference between both groups in terms
of the rates of abortion [p>0.05, OR (CI 95%) 1.47 (0.42-5.18)], intrauterine fetal
demise [p>0.05, OR (CI 95%) 0.94(0.2-4.39)], preterm delivery [p>0.05, OR
(Cl 95%) 1.9(0.56-6.45)], placental abruption [p>0.05, OR (CI 95%) 2.23(0.43-
11.53)], mode of delivery (p>0.05) and neonatal admission to NICU (p>0.05).
There was no significant difference between both groups regarding perioperative
data in terms of duration of symptoms before attending the hospital, final
diagnosis, postoperative fever, re-operation, thromboembolism, surgical site
infection and histopathology results (p>0.05). Laparoscopic appendectomy was
associated with shorter operative time (p<0.05), shorter time for return of bowel
motility (p<0.001) and shorter hospital stay (p<0.05).
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Conclusion: Laparoscopic appendectomy is safe, feasible and minimally-
invasive surgery during pregnancy and not associated with increased pregnancy
loss when performed under strict criteria. Larger trials are warranted to confirm
or refute these findings.
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Introduction laparoscopic appendectomy with emphasis on the pregnancy loss

rate.

Materials and Methods

Acute appendicitis is the commonest non-obstetric surgical
emergency occurring during pregnancy with reported rate of 25%,
and variable incidence of one in every 500 to 2000 pregnancies (0.04

This retrospective analysis was conducted at the department of
% and 0.2 %) [1-4].

General Surgery in collaboration with the Obstetrics and Gynecology
The reported rate of appendiceal perforation during pregnancy — department at Rabia Hospital, Riyadh, Saudi Arabia.
can be as high as 43%, compared with only 19% in the general
population. Complicated appendicitis is associated with poor obstetric
outcome, such as fetal loss; thus, patients with acute appendicitis

during pregnancy should immediately undergo appendectomy [4,5].

Medical records of pregnant women diagnosed with acute
appendicitis during the period between the beginnings of August
2011 and August 2021were reviewed.

Diagnosis was accomplished after complete history taking, full
clinical examination, laboratory testing and ultrasound examination
were enrolled. Clinical criteria for diagnosis included acute
abdominal pain started as diffuse then settled in the right iliac fossa,
associated with one or more of the followings; anorexia, nausea,

Although laparoscopy is associated with less pain, shorter hospital
stay and fewer wound infections than the open approach, Open
Appendectomy (OA) is still recommended for pregnant patients over
Laparoscopic Appendectomy (LA), which might be associated with

higher rates of fetal loss [6-8].

A recent systematic review and meta-analysis reported, it is
not reasonable to conclude that LA in pregnant women might be
associated with a greater risk of fetal loss as the difference between
LA and OA with respect to preterm delivery was not significant [9].

The aim of this study was to assess maternal and fetal outcome
of pregnant women with acute appendicitis underwent open versus

vomiting, constipation, fever (= 38° C), tenderness in the right iliac
fossa and rebound tenderness [10]. Complete blood count with Total
Leucocytic Count (TLC) above 16,000/mm?® [11]. Further imaging
modalities as C.T. scan and MRI were not preformed secondary to
their higher cost and non-availability.

Ultrasound criteria included the identification of a non-
compressible, blind-ended tubular structure localized at the lower
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right quadrant of the abdomen, with a maximal diameter exceeding
6 mm, round configuration in the transverse section (Target sign),
increased echogenicity of the peri-appendiceal fat with fluid collection
and hypervascularization of the appendix on color Doppler study
[12,13].

Complicated appendicitis was diagnosed in patients with
appendicular mass or abscess, appendicular perforation or with signs
of peritonitis.

Patients presented with fetal demise, abnormal vaginal bleeding,
having history of bleeding tendency; were excluded from the analysis.

Included patients were designated either to laparoscopic or open
approach based on the patient preference as most of the included
patients were not covered by health insurance with laparoscopic route
at our hospital was more costly (about double expenses) compared to
laparotomy. The study included 116 patients who were divided into
two groups:

Group 1 (open appendectomy group): included 68 pregnant
patients with acute appendicitis.

Group 2 (Laparoscopic appendectomy): included 48 pregnant
patients with acute appendicitis.

Open appendectomy was performed either via Mc Burney or
Midline incision under regional or general anesthesia based on the
clinical circumstances.

Laparoscopic appendectomy was performed under general
anesthesia with the Hasson open technique was used to gain initial
abdominal access and CO, pneumoperitoneum was achieved at
the maximal intra-abdominal pressure between 10-12 mm Hg
throughout the operation.

All patients received antibiotic coverage and tocolytic therapy
in the form of Indomethacin 100 mg rectal suppositories every 12
hours started half an hour before surgery and maintained for 2-5 days
according to patients’ need for analgesia.

Histopathology was performed to determine the type of pathology
(normal appendix, focal appendicitis, suppurative appendicitis or
gangrenous appendicitis).

Following surgery, routine antenatal care visits data till the end
of puerperium and Obstetric (maternal and fetal) outcome was
recorded.

Table 1: Maternal demographic data.

QOutcome Measures

Maternal outcome: operative details (including type of
anesthesia, operative time, need for drain) and postoperative
outcome as fever, time to first flatus, wound infection, re-exploration,
thromboembolism and length of hospital stay), abortion (pregnancy
loss prior to 20 weeks’ gestation), preterm delivery (defined as delivery

before completed 37 weeks) and mode of delivery.

Fetal-neonatal outcome: intrauterine fetal demise, prematurity
and admission to Neonatal Intensive Care Unit (NICU) and neonatal
death (defined as death during the first 28 days after birth).

Statistical Analysis

Statistical analysis was performed using Statistical Package for the
Social Sciences Version 16 (IBM Corp., Armonk, NY, USA).

Quantitative data were expressed as means and standard
deviations. Chi-squared test and t-test were used to compare the two
groups as indicated. P value > 0.05 was non-significant, p< 0.05 was
significant and p< 0.001 was considered highly significant.

Results

There was no significant difference between both groups regarding
maternal demographic data in terms of age, parity, body mass index,
history of previous cesarean delivery and gestational age in relation to
pregnancy trimester (p>0.05) as depicted in (Table 1).

There was no significant difference between both groups regarding
perioperative data in terms of duration of symptoms before attending
the hospital, final diagnosis, postoperative fever, re-operation,
thromboembolism, surgical site infection and histopathology results
(p>0.05). Laparoscopic appendectomy was associated with shorter
operative time (p<0.05), shorter time for return of bowel motility
(p<0.001) and shorter hospital stay (p<0.05) as revealed in (Table 2).

Regarding obstetric outcome, there was no significant difference
between both groups in terms of the rates of abortion [p>0.05, OR
(CI 95%) 1.47 (0.42-5.18)], intrauterine fetal demise [p>0.05, OR
(CI 95%) 0.94(0.2-4.39)], preterm delivery [p>0.05, OR (CI 95%)
1.9(0.56-6.45)], placental abruption [p>0.05, OR (CI 95%) 2.23(0.43-
11.53)], mode of delivery (p>0.05) and neonatal admission to NICU
(p>0.05) as shown in (Table 3).

Table 4 reveals no significant difference between both groups
regarding contributing factors to pregnancy loss in terms of duration
of the symptoms before surgery, gestational age and histopathology

Open appendectomy (n=68) Laparoscopic appendectomy (n=48) Student t-test P-value

Age (years) 24.21+6.11 23.96+6.74 0.21 >0.05
Parity 2.82+0.92 2.42+1.26 1.98 >0.05
Body mass index (Kg/m2) 25.11+4.86 25.58+4.22 0.54 >0.05
Previous cesarean deliveries 12 8 0.01* >0.05
Gestational age
-First trimester 28 18 0.04* >0.05
-Second trimester 32 26 0.32* >0.05
-Third trimester 8 4 0.08* >0.05

"Chi square test.
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Table 2: Perioperative data.

Open appendectomy (n=68) Laparoscopic appendectomy (n=48) Chi square test P-value

Duration of symptoms:
-Less than 24 hours. 54 40

0.08 >0.05
-More than 24 hours. 14 8
Final diagnosis:
-Uncomplicated appendicitis. 40 32

0.44 >0.05
-Complicated appendicitis. 28 16
Operation time (minutes) 42.86+18.44 35.32+15.62 2.31* <0.05
Time to first flatus (hours) 46.28+10.56 32.16+8.28 7.73* <0.001
Reoperation 0 0 - -
Fever 14 5 1.45 >0.05
Thromboembolism 2 1 0.09 >0.05
Length of hospital stay (days) 3.24+1.88 2.32+1.62 2.75* <0.05
Surgical site infection 8 2 1.21 >0.05
Histopathology:
-Normal appendix. 0 1 0.03 >0.05
-Focal appendicitis 28 16 0.44 >0.05
-Suppurative appendicitis. 34 30 131 >0.05
-Gangrenous appendicitis 6 1 1.22 >0.05

“Student t-test.

Table 3: Obstetric outcome.

Open appendectomy (n=68)

Laparoscopic appendectomy (n=48)

Chi square test

P-value OR (Cl 95%)

Abortion (before 20 weeks’) 8 4 0.08 >0.05 1.47 (0.42-5.18)
Fetal demise (after 20 weeks’) 4 3 0.1 >0.05 0.94 (0.2-4.39)
Preterm delivery 10 4 0.56 >0.05 1.9 (0.56-6.45)
Placental abruption 6 2 0.36 >0.05 2.23(0.43-11.53)
Mode of delivery:
-Vaginal delivery. 40 26

0.1 >0.05 1.21 (0.57-2.55)
-Cesarean section. 20 18
NICU admission 8 2 1.21 >0.05 3.07 (0.62-15.13)
Neonatal death 0 0 - - -

Table 4: Pregnancy loss cases.

OR=0dd ration, Cl 95%=Confidence interval at 95%.

Open appendectomy (n=12) Laparoscopic appendectomy (n=7) Chi square test P-value

Duration of symptoms > 24 hours 10 6 0.27 >0.05
Gestational age
-First trimester 8 4 0.01 >0.05
-Second trimester 1 2 0.27 >0.05
-Third trimester 3 1 0.001 >0.05
Histopathology:
-Suppurative appendicitis. 7 6

0.53 >0.05
-Gangrenous appendicitis 5 1

results (p>0.05).
Discussion

The current study revealed absence of increased risk of pregnancy

loss in patients with acute appendicitis underwent laparoscopic
appendectomy compared to open appendectomy regardless of the
pregnancy trimester, delayed hospital attendance the presence of
complications or the type of pathology.
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A recent systematic review and meta-analysis included 22
comparative cohort studies, which involved 4694 women, of whom
905 underwent LAs and 3789 underwent OAs. The sensitivity analysis
showed that the effect size was influenced by one of the studies,
because its removal resulted in there being no significant difference
between LA and OA with respect to the risk of fetal loss (OR 1.163,
95% CI: 0.68-1.99; P = 0.581). In addition, the difference between LA
and OA with respect to preterm delivery was not significant [9].

Laparoscopic appendectomy in this study was associated
with shorter operative time, rapid recovery of bowel function and
shorter hospital stay compared to open appendectomy; which are in
agreement to previous trials [14-16].

Laparoscopic appendectomy in pregnant women appears to be
an effective technique in all trimesters of pregnancy, providing the
benefits of minimally invasive surgery [17-19].

On the contrary other studies and reviews concluded higher
rate of fetal loss in LA which cannot be ignored and should be
discussed carefully during counseling of pregnant patients with acute
appendicitis [20-22].

Contributing factors to pregnancy loss after laparoscopic
appendectomy of heterogeneous drugs,
pneumoperitoneum under high pressure interfering with uterine
blood flow and increasing the likelihood of fetal acidosis, lengthy
operative time more than one hour as well as the risk of uterine injury
by laparoscopic instruments [23,24].

included the use

In this study, laparoscopic appendectomy was performed by
Hasson open technique with intra-abdominal pressure maintained
at 10-12 mmHg with operative time not exceeding 60 minutes even
in complicated cases. In addition, only four patients in the third
trimester underwent LA which could explain the absence of major
complications.

The larger cohort included, single operator and the lower drop
out cases rate, constitute the main strengths of the current study.

Inability to conduct a randomized trial and to include larger
number of patients in the third trimester were unintended limitations
of this study as the highest incidence of acute appendicitis occurs
in the second trimester and most of our patients cannot afford for
laparoscopy.

Inability to perform further imaging as CT and MRI to confirm
appendicitis during pregnancy secondary to their higher cost and
non-availability at our hospital, constitutes another unintended
limitation. Although, both imaging modalities are necessary only in
doubtful cases and in patients with atypical clinical presentations [25-
27].

Future research should explore the cost-effectiveness as well as
the true pregnancy loss rate (abortion rate and preterm delivery rat)
in larger trials.

Conclusion

Laparoscopic appendectomy is safe, feasible and minimally-
invasive surgery during pregnancy and not associated with increased
pregnancy loss when performed under strict criteria. Larger trials are
warranted to confirm or refute these findings.

Acknowledgements

The authors would like to acknowledge the contribution of the
Record keeping and Bio-statistics personnel at Rabia Hospital for
their logistic support.

Disclosure

The authors declare that there is no conflict of interest associated
with this manuscript.

References

1. Augustin G, Majerovic M. Non-obstetrical acute abdomen during pregnancy.
European journal of obstetrics, gynecology, and reproductive biology. 2007;
131: 4-12.

2. Pearl J, Price R, Richardson W, et al. Society of American Gastrointestinal
Endoscopic S. Guidelines for diagnosis, treatment, and use of laparoscopy
for surgical problems during pregnancy. Surg Endosc. 2011; 25: 3479-92.

3. Woodhead N, O. Nkwam, V. Caddick, S. Morad, S. Mylvaganam, Surgical
causes of acute abdominal pain in pregnancy. Obstet. Gynaecol. 2019; 21:
27-35.

4. Andersen B, Nielsen TF. Appendicitis in pregnancy, Diagnosis, management
and complications. Acta Obstetricia et Gynecologica Scandinavica. 1999; 78:
758-762.

5. Zachariah SK, Fenn M, Jacob K, Arthungal SA, Zachariah SA. Management
of acute abdomen in pregnancy: current perspectives. International Journal
of Women’s Health. 2019; 2019: 119-134.

6. Bakker JKD, Dijksman LM, Donkervoort SC. Safety and outcome of general
surgical open and laparoscopic procedures during pregnancy. Surgical
Endoscopy. 2010; 25: 1574-1578.

7. Bhangu A, Sgreide K, Saverio SD, Assarsson JH, Drake FT. Acute
appendicitis: modern understanding of pathogenesis, diagnosis, and
management. The Lancet. 2015; 386: 1278-1287.

8. Prodromidou A, Machairas N, Kostakis 1D, Molmenti E, Spartalis E, Kakkos
A, et al. Outcomes after open and laparoscopic appendectomy during
pregnancy: A meta-analysis. European journal of obstetrics, gynecology, and
reproductive biology. 2018; 225: 40-50.

9. Lee SH, Lee JY, Choi YY, Lee JG. Laparoscopic appendectomy versus open
appendectomy for suspected appendicitis during pregnancy: a systematic
review and updated meta-analysis. BMC Surgery. 2019; 19.

10. Humes DJ, Simpson J. Acute appendicitis. BMJ : British Medical Journal.
2006; 333: 530-534.

11. Andersson REB. Meta-analysis of the clinical and laboratory diagnosis of
appendicitis. British Journal of Surgery. 2004; 91: 28-37.

1

N

. Williams R, Shaw J. Ultrasound scanning in the diagnosis of acute appendicitis
in pregnancy. Emergency Medicine Journal. 2007; 24: 359-360.

1

w

.Lehnert BE, Gross JA, Linnau KF, Moshiri M. Utility of ultrasound for
evaluating the appendix during the second and third trimester of pregnancy.
Emergency Radiology. 2012; 19: 293-299.

1

S

. Oelsner G, Stockheim D, Soriano D, Goldenberg M, Seidman DS, Cohen SB,
et al. Pregnancy outcome after laparoscopy or laparotomy in pregnancy. The
Journal of the American Association of Gynecologic Laparoscopists. 2003;
10: 200-204.

1

a1

. Palanivelu C, Rangarajan M, Senthilkumaran S, Parthasarathi R. Safety
and efficacy of laparoscopic surgery in pregnancy: experience of a single
institution. Journal of laparoendoscopic & advanced surgical techniques. Part
A. 2007; 17: 186-190.

16. Woodhead N, O. Nkwam, V. Caddick, S. Morad, S. Mylvaganam, Surgical
causes of acute abdominal pain in pregnancy, Obstet. Gynaecol. 2019; 21:
27-35.

17. Wilasrusmee C, Sukrat B, McEvoy M, Attia J, Thakkinstian A. Systematic
review and meta-analysis of safety of laparoscopic versus open

Submit your Manuseript | www.austinpublishinggroup.com

Austin J Obstet Gynecol 9(2): id1203 (2022) - Page - 04


https://dx.doi.org/10.1016/j.ejogrb.2006.07.052
https://dx.doi.org/10.1016/j.ejogrb.2006.07.052
https://dx.doi.org/10.1016/j.ejogrb.2006.07.052
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/tog.12536#:~:text=Surgical causes of abdominal pain,commonly involving the splenic artery.
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/tog.12536#:~:text=Surgical causes of abdominal pain,commonly involving the splenic artery.
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/tog.12536#:~:text=Surgical causes of abdominal pain,commonly involving the splenic artery.
https://dx.doi.org/10.1034/j.1600-0412.1999.780903.x
https://dx.doi.org/10.1034/j.1600-0412.1999.780903.x
https://dx.doi.org/10.1034/j.1600-0412.1999.780903.x
https://dx.doi.org/10.2147/IJWH.S151501
https://dx.doi.org/10.2147/IJWH.S151501
https://dx.doi.org/10.2147/IJWH.S151501
https://dx.doi.org/10.1007/s00464-010-1441-z
https://dx.doi.org/10.1007/s00464-010-1441-z
https://dx.doi.org/10.1007/s00464-010-1441-z
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.1016/j.ejogrb.2018.04.010
https://dx.doi.org/10.1016/j.ejogrb.2018.04.010
https://dx.doi.org/10.1016/j.ejogrb.2018.04.010
https://dx.doi.org/10.1016/j.ejogrb.2018.04.010
https://dx.doi.org/10.1136/bmj.38940.664363.AE
https://dx.doi.org/10.1136/bmj.38940.664363.AE
https://dx.doi.org/10.1002/bjs.4464
https://dx.doi.org/10.1002/bjs.4464
https://dx.doi.org/10.1136/EMJ.2007.048488
https://dx.doi.org/10.1136/EMJ.2007.048488
https://dx.doi.org/10.1007/s10140-012-1029-0
https://dx.doi.org/10.1007/s10140-012-1029-0
https://dx.doi.org/10.1007/s10140-012-1029-0
https://dx.doi.org/10.1016/S1074-3804(05)60299-X
https://dx.doi.org/10.1016/S1074-3804(05)60299-X
https://dx.doi.org/10.1016/S1074-3804(05)60299-X
https://dx.doi.org/10.1016/S1074-3804(05)60299-X
https://dx.doi.org/10.1089/LAP.2006.0037
https://dx.doi.org/10.1089/LAP.2006.0037
https://dx.doi.org/10.1089/LAP.2006.0037
https://dx.doi.org/10.1089/LAP.2006.0037
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/tog.12536#:~:text=Surgical causes of abdominal pain,commonly involving the splenic artery.
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/tog.12536#:~:text=Surgical causes of abdominal pain,commonly involving the splenic artery.
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/tog.12536#:~:text=Surgical causes of abdominal pain,commonly involving the splenic artery.
https://dx.doi.org/10.1002/bjs.8889
https://dx.doi.org/10.1002/bjs.8889

Elshamy E

Austin Publishing Group

18.

19.

20.

21.

22.

appendicectomy for suspected appendicitis in pregnancy. The British Journal
of Surgery. 2012; 99: 1470-1478.

Walker HGM, Samaraee AA, Mills SJ, Kalbassi MR. Laparoscopic
appendicectomy in pregnancy: a systematic review of the published evidence.
International journal of surgery. 2014; 12: 1235-1241.

Chwat C, Terres M, Duarte MR, Valli D, Alexandre F, Rosato G, et al.
Laparoscopic treatment for appendicitis during pregnancy: Retrospective
cohort study. Annals of Medicine and Surgery. 2021; 68: 102668.

Zhang J, Wang M, Xin Z, Li P, Feng Q. Updated Evaluation of Laparoscopic
vs. Open Appendicectomy During Pregnancy: A Systematic Review and
Meta-Analysis. Frontiers in Surgery. 2021; 8.

Chakraborty J, Kong JC, Su WK, Gourlas P, Gillespie C, Slack T, et al. Safety
of laparoscopic appendicectomy during pregnancy: a systematic review and
meta-analysis. ANZ Journal of Surgery. 2019; 89: 1373-1378.

Winter NN, Guest GD, Bozin M, Thomson BN, Mann GB, Tan SBM, et
al. Laparoscopic or open appendicectomy for suspected appendicitis in
pregnancy and evaluation of foetal outcome in Australia. ANZ Journal of
Surgery. 2017; 87: 334-338.

23.

24.

25.

26.

27.

Curet MJ, Allen D, Josloff RK, Pitcher DE, Curet LB, Miscall BG, et al.
Laparoscopy during pregnancy. Archives of surgery. 1996; 131: 173-181.

Cohen-Kerem R, Railton C, Oren D, Lishner M, Koren G. Pregnancy outcome
following non-obstetric surgical intervention. American journal of surgery.
2005; 190: 467-473.

Ahmed B, Williams J, Gourash W, Zhang J, Li R, et al. MRI as First Line
Imaging for Suspected Acute Appendicitis during Pregnancy: Diagnostic
Accuracy and level of Inter-Radiologist Agreement. Curr Probl Diagn Radiol.
2021.

Karul M, Berliner C, Keller S, Tsui TY, Yamamura J. Imaging of appendicitis
in adults. RoFo : Fortschritte auf dem Gebiete der Rontgenstrahlen und der
Nuklearmedizin. 2014; 186: 551-558.

Segev L, Segev Y, Rayman S, Nissan A, Sadot E. The diagnostic performance
of ultrasound for acute appendicitis in pregnant and young nonpregnant
women: A case-control study. International journal of surgery. 2016; 34: 81-
85.

Submit your Manuseript | www.austinpublishinggroup.com

Austin J Obstet Gynecol 9(2): id1203 (2022) - Page - 05


https://dx.doi.org/10.1002/bjs.8889
https://dx.doi.org/10.1002/bjs.8889
https://dx.doi.org/10.1016/j.ijsu.2014.08.406
https://dx.doi.org/10.1016/j.ijsu.2014.08.406
https://dx.doi.org/10.1016/j.ijsu.2014.08.406
https://dx.doi.org/10.1016/j.amsu.2021.102668
https://dx.doi.org/10.1016/j.amsu.2021.102668
https://dx.doi.org/10.1016/j.amsu.2021.102668
https://dx.doi.org/10.3389/fsurg.2021.720351
https://dx.doi.org/10.3389/fsurg.2021.720351
https://dx.doi.org/10.3389/fsurg.2021.720351
https://dx.doi.org/10.1111/ans.14963
https://dx.doi.org/10.1111/ans.14963
https://dx.doi.org/10.1111/ans.14963
https://dx.doi.org/10.1111/ans.13750
https://dx.doi.org/10.1111/ans.13750
https://dx.doi.org/10.1111/ans.13750
https://dx.doi.org/10.1111/ans.13750
https://dx.doi.org/10.1007/978-1-4614-2344-7_14
https://dx.doi.org/10.1007/978-1-4614-2344-7_14
https://dx.doi.org/10.1016/J.AMJSURG.2005.03.033
https://dx.doi.org/10.1016/J.AMJSURG.2005.03.033
https://dx.doi.org/10.1016/J.AMJSURG.2005.03.033
https://en.x-mol.com/paper/article/1466478955209850880
https://en.x-mol.com/paper/article/1466478955209850880
https://en.x-mol.com/paper/article/1466478955209850880
https://en.x-mol.com/paper/article/1466478955209850880
https://dx.doi.org/10.1055/s-0034-1366074
https://dx.doi.org/10.1055/s-0034-1366074
https://dx.doi.org/10.1055/s-0034-1366074
https://dx.doi.org/10.1016/j.ijsu.2016.08.021
https://dx.doi.org/10.1016/j.ijsu.2016.08.021
https://dx.doi.org/10.1016/j.ijsu.2016.08.021
https://dx.doi.org/10.1016/j.ijsu.2016.08.021

	Title
	Abstract
	Introduction
	Materials and Methods
	Outcome Measures
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	Disclosure
	References
	Table 1
	Table 2
	Table 3
	Table 4

