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Background: Laparoscopic cholecystectomy (LC) is the gold standard for treating symptomatic cholelithiasis.
However, pneumoperitoneum created during Laparoscopic cholecystectomy, particularly at higher intraperitoneal
pressures, may temporarily alter hepatic perfusion, leading to transient elevations in liver function tests (LFTs).
Objective: This study aimed to evaluate the effects of varying intraperitoneal pressures—low (10 mmHg), standard (12
mmHg), and high (14 mmHg)—on postoperative LFTs. Methods: A randomized controlled trial was conducted on 150
patients undergoing elective Laparoscopic Cholecystectomy, divided equally into three groups based on
intraperitoneal pressure. Preoperative and postoperative LFTs, including total bilirubin, AST, ALT, and ALP, were
measured on postoperative days 1 and 7. Statistical analyses were performed using ANOVA and post-hoc Tukey tests.
Results: Postoperative day 1 showed a significant rise in LFTs, particularly in the high-pressure group. AST and ALT
levels were significantly elevated in the High Pressure Laparoscopic Cholecystectomy (HPLC) group compared to
Standard Pressure Laparoscopic Cholecystectomy (SPLC) and Low Pressure Laparoscopic Cholecystectomy (p <0.001),
while bilirubin and ALP also showed similar trends. By day 7, enzyme levels declined across all groups, though values in
the HPLC group remained mildly elevated. No long-term hepatic dysfunction was observed. Conclusion: Higher
intraperitoneal pressures during LC are associated with greater transient elevations in liver enzymes. Low-pressure
pneumoperitoneum (10 mmHg) is a safer alternative with minimal hepatic stress, making it preferable, especially in

ABSTRACT

patients with pre-existing liver conditions.

INTRODUCTION

Gall stone disease (cholelithiasis) remains one of the most
common medical conditions leading to surgical intervention.
Cholelithiasis continues to be a national and international
health disorder. Asymptomatic gallstones can be managed
expectantly but once gallstones become symptomatic, it
becomes anindication for cholecystectomy.

Laparoscopic cholecystectomy is widely accepted as the
treatment of choice for gallstone disease due to its minimally
invasive nature. This technique has the advantages of a
shorter hospital stay, an earlier return to normal activity,
better cosmetic results, and lower rates of postoperative pain
and complications than other techniques.

Pneumoperitoneum during laparoscopic cholecystectomy
elevates the diaphragm, reducing lung compliance and
impairing respiratory function. It also diminishes venous
return to the heart,leading to a decrease in stroke volume and
cardiac output. This reduction in cardiac output subsequently
lowers renal, splanchnic, and hepatoportal blood flow,
potentially affecting organ perfusion. Additionally,
pneumoperitoneum contributes to venous stasis in the lower
limbs, a condition further exacerbated by the reverse
Trendelenburg position used during surgery.

By comparing varying insufflation pressures, we aimed to
determine whether these biochemical changes are clinically
significant. Additionally, this study seeks to help surgeons
assess the impact of different intraperitoneal pressures on
hepatoportal physiology and recommend optimal pressure
settings wherever feasible. This approach aims to minimize
hemodynamic variations while enhancing the already
established benefits of laparoscopic surgery

MATERIALS AND METHODS

Study Design & Setting:

A prospective, randomized controlled trial conducted at a
tertiary care center between August 2023 and February 2025.
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Participants:

150 patients (aged 18-70) undergoing elective LC with
normal baseline LFTs. Exclusion criteria included deranged
LFTs,CBD stones,and refusal to consent.

Randomization:

Participants were randomly allocated into three groups:
LPLC (Low Pressure) — 10 mmHg

SPLC (Standard Pressure) — 12 mmHg

HPLC (High Pressure) - 14 mmHg

Surgical Procedure:

All surgeries followed a standardized protocol under general
anesthesia. Pneumoperitoneum was created using CO; via
Veress or Hasson technique. LFTs were measured
preoperatively andonPOD1 and PODTY.

Data Analysis:

Statistical analysis was performed using SPSS. ANOVA and
Tukey's post-hoc tests were used to compare groups. A p-
value < 0.05 was considered significant.

RESULTS

Demographics:

Mean age: ~42 years. Female predominance (~82%). No
significant differences in age, sex, comorbidities across
groups.

Table: Age Distribution Among Patients Undergoing
Laparoscopic Cholecystectomy with Different
Intraperitoneal Pressures

Age HPLC SPLC LPLC P
Distribution| Number(%)| Number(%) Number (%) value
(years)

<20 2(4) 4(8) 2(4) 0.196
21-30 8(16) 2(4) 9(18)

31-40 14(28) 15(30) 8(16)

41-50 13(26) 20(40) 23(46)
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51-60 8(16) 6(12) 3(6)
>60 5(10) 3(6) 5(10)
Mean+SD  |42.48+13.36/41.40+11.67|41.80%11.87

The p-value (0.196) indicates that the age distribution among
the three groups does not show a statistically significant
difference, suggesting that age was not a confounding factor
in this study.

Table: Gender Distribution Among Patients Undergoing
Laparoscopic Cholecystectomy with Different
Intraperitoneal Pressures

Gender |HPLC SPLC LPLC p value
Number(%)|Number(%) |[Number(%)

Female 36(72) 43(86) 44(88) 0.102

Male 14(28) 7(14) 6(12)

The p-value of 0.102 indicates no statistically significant
difference in gender distribution among the three groups.

Table:Distribution Among Patients Undergoing Laparoscopic
Cholecystectomy with Different Intraperitoneal Pressures on
the Basis of Residence

Residence |[HPLC SPLC LPLC p value
Number(%)|Number(%)|Number (%)

Rural 41(82) 39(78) 44(88) 0.453

Urban 9(18) 11(22) 6(12)

The p-value of 0.453 indicates no statistically significant
difference in the residence distribution among the three
groups

Table: Distribution of Patients Based on History of
Hypertension Across Different Intraperitoneal Pressure
Groups

h/o HPLC SPLC LPLC p value
Hypertension

Number(%)|Number(%)|Number(%)
No 46(92) 47(94) 47(94) 0.898
Yes 4(8) 3(6) 3(6)

The p-value of 0.898 indicates no statistically significant
difference.

Table: Distribution of Patients Based on History of Diabetes
Mellitus Across Different Intraperitoneal Pressure Groups

h/o DM HPLC SPLC LPLC p value
Number(%)|Number(%)|Number(%)

No 43(86) 48(96) 46(92) 0.238

Yes 7(14) 2(4) 4(8)

The p-value of 0.238 suggests that there is no statistically
significant difference

Liver FunctionTestTrends:
Bilirubin: POD1 elevation significant in HPLC (1.13 * 0.33
mg/dL) vs SPLC (0.81 £0.16) and LPLC (0.68+0.1);p <0.001

Table: Total Bilirubin Levels Across Different Intraperitoneal

Pressure Groups

Total Billrubin HPLC SPLC LPLC p value
Mean*SD|Mean+SD|Mean+SD

Preoperative 0.57%+0.13|0.58+0.12(0.58+0.12(0.884

AtDay 1 1.13+0.33|0.81£0.16{0.68%0.1 [<0.001

At Day 7 0.67+0.17|0.59+0.13|0.61%0.120.021

AST:POD1 highest in HPLC (68.76 + 16.37 U/L); SPLC (40.86 +
9),LPLC (43.1 +7.08);p <0.001

Table: Aspartate Aminotransferase Levels Across Different
Intraperitoneal Pressure Groups

AST HPLC SPLC LPLC p value
MeantSD |MeantSD |MeantSD
Preoperative [28.2+2.91 |26.98+3.54|28.5+3.37 [0.053
AtDay 1 68.76+16.37|40.86%9 43.1£7.05 |<0.001
At Day 7 32.14+8.46 |26.1+2.87 [28.66+3.51|<0.001

ALT: HPLC showed significant POD1 elevation (44.22 £ 10.73
U/L);SPLC (31.76 +8.98),LPLC (32.66 £9.21);p <0.001

Table: Alanine Aminotransferase Levels Across Different
Intraperitoneal Pressure Groups

ALT HPLC SPLC LPLC
Mean+SD |Mean*SD |Mean*SD
Preoperative |27.24+3.5 |27.26%3.77|28.62+3.18|0.080
AtDay 1 44.22%10.73|31.76%8.98|32.66+9.21|<0.001
AtDay 7 34.461+8.91 |28.5+6.59 |27.48+3.59|<0.001
ALP: Modest increase noted on POD1 in HPLC (91.22 *+ 7.05
U/L), statistically significant (p = 0.025)

p value

Table: Alkaline Phosphatase Levels Across Different
Intraperitoneal Pressure Groups

ALP HPLC SPLC LPLC p value
MeantSD |MeantSD |MeantSD
Preoperative |[80.82+12.14(82.9+8.71 |82.28+9.54/0.581
At Day 1 91.22+7.05 [86.12+11.07(88.521+9.25(0.025
AtDay 7 86.64+13.35|82.6+13.65 (83.32+8 |0.200

All markers normalized or showed declining trends by POD7,
except mild persistence in HPLC group.

DISCUSSION

Our findings align with previous literature reporting transient
hepatic dysfunction post-LC, especially at higher pressures.
The hemodynamic impact of increased intra-abdominal
pressure includes reduced hepatic perfusion and transient
enzyme elevation. The study confirms that low-pressure LC
results in significantly lower hepatic stress without
compromising surgical outcomes.

The use of 10 mmHg pressure demonstrates favorable hepatic
profiles and should be considered in routine and high-risk
liver cases.

CONCLUSION

Liver enzyme elevation following LC is pressure-dependent
and reversible.Low-pressure pneumoperitoneum (10 mmHg)
offers a safer profile in preserving hepatic function and
minimizing postoperative enzyme elevation.

Conflict Of Interest
The authors declare no conflict of interest.

Funding
No external funding was received for this study.

Ethical Approval

Approved by the Institutional Ethics Committee of Sri Guru
Ramdas Institute Of Medical Sciences And Research, Vallah,
Amritsar.Informed consent obtained from all participants.

REFERENCES

1. Kapoor T, Wrenn SM, Callas PW, Abu-Jaish W. Cost Analysis and Supply
Utilization of Laparoscopic Cholecystectomy. Minim Invasive Surg.
2018;2018:7838103.

2.  Strasberg SM.Tokyo Guidelines for the Diagnosis of Acute Cholecystitis.] Am
CollSurg.2018 Dec;227(6):624.

3.  Mouret P. From the First Laparoscopic Cholecystectomy to the Frontiers of
Laparoscopic Surgery:The Future Prospectives. Dig Surg [Internet].2008 Nov
5 [cited 2025 Feb 4];8(2):124-5. Available from: https://doi.org/10.1189/
000172015

4. Johansson M, Thune A, Nelvin L, Lundell L. Randomized clinical trial of day-
care versus overnight-stay laparoscopic cholecystectomy. Br J Surg. 2006
Jan;93(1):40-5.

5.  Perrakis E, Vezakis A, Velimezis G, Savanis G, Deverakis S, Antoniades J, et al.
Randomized comparison between different insufflation pressures for
laparoscopic cholecystectomy. Surg Laparosc Endosc Percutan Tech. 2003
Aug;13(4):245-9.

6.  Abbott],Hawe ], Srivastava P, Hunter D, Garry R. Intraperitoneal gas drain to
reduce pain after laparoscopy: randomized masked trial. Obstet Gynecol.
2001 Jul;98(1):97-100.

7.  ShriramB.SRB's Mannual of Surgery.6th 623.India: Jaypee Publications;2018.

8.  RussellR,William N, Christopher K. Bailey and Love Short Practice of Surgery.
24th ed.Arnold International; 2003.1103 p.

9. Srivastava A, Niranjan A. Secrets of safe laparoscopic surgery: Anaesthetic
and surgical considerations. ] Minimal Access Surg [Internet]. 2010 [cited
2025 Feb 4];6(4):91-4. Available from: https://www.ncbi.nlm.nih.gov/pmc/

|

H 82 |

| www.worldwidejournals.com F



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 14 | Issue - 04 | April - 2025 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

10.
11.

12.

13.
14.

18.
16.
17.

18.

20.
21.
22.
23.
24.
25.
26.

27.

28.

29.
30.

31.
32.

33.
34.

35.

36.

37.
38.

39.

{ www.worldwidejournals.com |

articles/PMC2992667/

Kim JY, Shin CS, Kim HS, Jung WS, Kwak H]J. Positive end-expiratory pressure in
pressure-controlled ventilation improves ventilatory and oxygenation
parameters during laparoscopic cholecystectomy. Surg Endosc. 2010
May;24(5):1099-103.

Koivusalo AM, Kellokumpu I, Ristkari S, Lindgren L. Splanchnic and renal
deterioration during and after laparoscopic cholecystectomy: a comparison
of the carbon dioxide pneumoperitoneum and the abdominal wall lift
method. Anesth Analg. 1997 Oct;85(4):886-91.

Sharma KC, Kabinoff G, Ducheine Y, Tierney ], Brandstetter RD. Laparoscopic
surgery and its potential for medical complications. Heart Lung J Crit Care.
1997;26(1):52-64; quiz 65-7.

Neudecker ], Sauerland S, Neugebauer E, Bergamaschi R, Bonjer HJ,
Cuschieri A, et al. The European Association for Endoscopic Surgery clinical
practice guideline on the pneumoperitoneum for laparoscopic surgery. Surg
Endosc.2002 Jul;16(7):1121-43.

Tan M, Xu FF,PengJS,Li DM, Chen LH, Lv B], et al. Changes in the level of serum
liver enzymes after laparoscopic surgery. World | Gastroenterol W]JG
[Internet]. 2003 Feb 15 [cited 2025 Mar 11];9(2):364-1. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611348/

Mathisen O, Sereide O, Bergan A. Laparoscopic cholecystectomy: bile duct
and vascular injuries: management and outcome. Scand ] Gastroenterol. 2002
Apr;37(4):476-81.

Balsara KP, Dubash C, Shah CR. Pseudoaneurysm of the hepatic artery along
with common bile duct injury following laparoscopic cholecystectomy. A
report of two cases.Surg Endosc. 1998 Mar;12(3):276-7.

Kayaalp C,Nessar G,Kaman S, Akoglu M. Right liver necrosis: complication of
laparoscopic cholecystectomy. Hepatogastroenterology. 2001;48(42):
1727-9.

Halevy A, Gold-Deutch R, Negri M, Lin G, Shlamkovich N, Evans S, et al. Are
elevated liver enzymes and bilirubin levels significant after laparoscopic
cholecystectomy in the absence of bile duct injury? Ann Surg. 1994
Apr;219(4):362-4.

Williams MD, Murr PC. Laparoscopic insufflation of the abdomen depresses
cardiopulmonary function.Surg Endosc. 1993;7(1):12-6.

Marathe US, Lilly RE, Silvestry SC, Schauer PR, Davis JW, Pappas TN, et al.
Alterations in hemodynamics and left ventricular contractility during carbon
dioxide pneumoperitoneum.Surg Endosc. 1996 Oct;10(10):974-8.
Jakimowicz J, Stultiéns G, Smulders F. Laparoscopic insufflation of the
abdomen reduces portal venous flow. Surg Endosc. 1998 Feb;12(2):129-32.
Hassler KR, Collins JT, Philip K, Jones MW. Laparoscopic Cholecystectomy. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 [cited
2025 Mar 11]. Available from: http://www.ncbi.nlm.nih.gov/books/
NBK448145/

Traverso LW. Carl Langenbuch and the first cholecystectomy. Am ] Surg. 1976
Jul;132(1):81-2.

McSherry CK, Ferstenberg H, Calhoun WF, Lahman E, Virshup M. The natural
history of diagnosed gallstone disease in symptomatic and asymptomatic
patients. Ann Surg. 1985 Jul;202(1):59-63.

Hatzinger M, Kwon ST, Langbein S, Kamp S, Hacker A, Alken P. Hans Christian
Jacobaeus: Inventor of human laparoscopy and thoracoscopy. ] Endourol.
2006 Nov;20(11):848-50.

Bernheim BM. IV. Organoscopy: Cystoscopy of the Abdominal Cavity. Ann
Surg. 1911 Jun;53(6):764-1.

Polychronidis A, Laftsidis P, Bounovas A, Simopoulos C. Twenty Years of
Laparoscopic Cholecystectomy: Philippe Mouret—March 17, 1987. JSLS
[Internet]. 2008 [cited 2025 Mar 11];12(1):109-11. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3016026/

Mouret P. How I developed laparoscopic cholecystectomy. Ann Acad Med
Singapore. 1996 Sep;25(5):744-1.

ReynoldsW.The first laparoscopic cholecystectomy. JSLS.2001;5(1):89-94.
Marakis G, Pavlidis TE, Ballas K, Rafailidis S, Psarras K, Symeonidis N, et al.
Alterations In Liver Function Tests Following Laparoscopic Cholecystectomy.
Internet ] Surg [Internet]. 2005 Dec 31 [cited 2025 Feb 4];8(1). Available from:
https://ispub.com/IJS/8/1/5944

Hasuki | S. Postoperative changes in liver function tests: randomized
comparison of low- and high-pressure laparoscopiccholecystectomy. Surg
Endosc [Internet]. 2005 Nov [cited 2025 Feb 8];19(11):1451-5. Available from:
http://link.springer.com/10.1007/s00464-005-0061-5

Ahmad NZ. Routine Testing of Liver Function Before and After Elective
Laparoscopic Cholecystectomy: Is It Necessary? JSLS [Internet]. 2011 [cited
2025 Mar 11];15(1):65-9. Available from: http://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3134700/

Gupta R, Kaman L, Dahiya D, Gupta N, Singh R. Effects of varying
intraperitoneal pressure on liver function tests during laparoscopic
cholecystectomy.] Laparoendosc Adv Surg Tech A.2013 Apr;23(4):339-42.
Khandelwal P, Pradeep Y, Vidyadhar A, Ramesh K. Effect of Carbondioxide
Pneumoperitoneum on Liver Function in Laparoscopic Cholecystectomy at
Vims,Bellary.Int] SciRes.2014;3(9):377-9.

Vijayaraghavan N, Sistla SC, Kundra P, Karthikeyan VS, Ali SM, Sasi SP.
Comparison of Standard-pressure and Low-pressure Pneumoperitoneum in
Laparoscopic Cholecystectomy: A Double Blinded Randomized Controlled
Study. Surg Laparosc Endosc Percutan Tech.2014;24(2).

Singal R, Singal RP, Sandhu K, Singh B, Bhatia G, Khatri A, et al. Evaluation and
comparison of postoperative levels of serum bilirubin, serum transaminases
and alkaline phosphatase in laparoscopic cholecystectomy versus open
cholecystectomy. ] Gastrointest Oncol [Internet]. 2015 Oct [cited 2025 Feb
4];6(8). Available from:https://jgo.amegroups.org/article/view/4444

Joshi M, Bohara T, Rupakheti S. Effects of Different Intraperitoneal Pressure of
Pneumoperitoneum on Liver Function Test During Laparoscopic
Cholecystectomy: A Comparative Study. Nepal Med Coll].2016;18(2):90-4.
Rehman PM, Ahmad F, Anis SB. Comparison of Low Pressure versus high
Pressure Laparoscopic Cholecystectomy; A Randomized Controlled Trial.
Pak]Med Health Sci.2018;12(4):1516-8.

Cheng Z], Wang YB, Chen L, Gong JP, Zhang W. Effects of Different Levels of
Intra-Abdominal Pressure on the Postoperative Hepatic Function of Patients
Undergoing Laparoscopic Cholecystectomy: A Systematic Review and Meta-
Analysis. Surg Laparosc Endosc Percutan Tech [Internet]. 2018 Oct [cited
2025 Mar 11];28(5):275-81. Available from: https://journals.lww.com/

|

40.

41.

42.

43.

44.

45.

46.

41.

48.

49.

50.

51.

52.

53.

54.

55.

56.

00129689-201810000-00002

Zagorac Z, Zivic R,Milanovic M, Vekic B, Dakovic B, Bukumiric Z, et al. Changes
inliver function tests after laparoscopic cholecystectomy with low- and high-
pressure pneumoperitoneum. Eur Surg [Internet]. 2019 Apr [cited 2025 Mar
11];51(2):61-5. Available from: http://link.springer.com/10.1007/s10353-
019-0568-y

Bellad A, Sahu K. An observational study on effect of carbon dioxide
pneumoperitoneum on liver function test in laparoscopic cholecystectomy.
Int Surg J [Internet]. 2019 Jul 25 [cited 2025 Feb 4];6(8):2751. Available from:
https://www.ijsurgery.com/index.php/isj/article/view/4594

Avadhani G, Dharanesh B. Changes in liver function test after laparoscopic
surgery. Int ] Surg Sci [Internet]. 2019 Jan 1 [cited 2025 Feb 4];3(1):330-6.
Available from:https://www.surgeryscience.com/archives/2019.v3.i1.f.101

Godara R, Kajal A, Nehra A. Ellect of CO2 Pneumoperitoneum on Liver
Function Following Laparoscopic Cholecystectomy: Acad ] Surg [Internet].
2020 Dec 27 [cited 2025 Feb 4];3(2):17-20. Available from: https://www.
aijournals.com/index.php/ajs/article/view/1792

Mandal A, Ghosh A, Bakshi S. Low pressure versus standard pressure
pneumoperitoneum in laparoscopic cholecystectomy: a comparative study.
Int Surg J [Internet]. 2020 Apr 23 [cited 2025 Apr 12];7(5):1551-61. Available
from:https://www.ijsurgery.com/index.php/isj/article/view/ 5583

Goyal M, Bansiwal R, Mehta D. Comparison of Alteration in Liver Function
Tests in Patients undergoing High Pressure Laparoscopic Cholecystectomy
Versus Low Int ] Contemp Med Res [JCMR [Internet]. 2020 Jun [cited 2025 Feb
4];1(6). Available from: https://www.ijcmr.com/uploads/7/7/4/6/17464138/
ijemr_3089_v2.pdf

Maleknia SA, Ebrahimi N. Evaluation of Liver Function Tests and Serum
Bilirubin Levels After Laparoscopic Cholecystectomy. Med Arch [Internet].
2020 Feb [cited 2025 Apr 12];74(1):24-7. Available from: https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7164731/

Salati SA.Serum liver enzyme alterations after laparoscopic cholecystectomy
— a study.: Serum liver enzyme alterations after laparoscopic
cholecystectomy. ] Health Sci Res [Internet]. 2022 Jul 16 [cited 2025 Feb
4];7(2):24-7. Available from: https://jhsronline.com/liver-enzyme-
alterations-after-laparoscopic-cholecystectomy-lc-a-study/

Abdallah A, Badr A, Shahin M. Effect of Different Levels of Intraperitoneal
Pneumoperitoneum on Liver Enzymes during Laparoscopic
Cholecystectomy. Med ] Cairo Univ [Internet]. 2022 Mar 1 [cited 2025 Feb
4];90(2):847-56. Available from: https://mjcu.journals.ekb.eg/article
_239609.html

Kumar P, Paritala P, Peddireddy S,Varma K, Reddy A. Effect of Carbondioxide
Pneumoperitoneum on Liver Enzymes Following Laproscopic
Cholecystectomy In Rural Indian Population. Int ] Sci Res Sci Technol
[Internet]. 2022 Dec 2 [cited 2025 Feb 4];300-4. Available from:
https://ijsrst.com/IJSRST229632

Kumar S, Happy A, Kumar S, Prasad D, Ahmad ME. Changes in liver function
tests in laparoscopic cholecystectomy versus open cholecystectomy in a
tertiary care center. Int J Res Med Sci [Internet]. 2023 May 11 [cited 2025 Apr
12];11(6):1963-8. Available from: https://www.msjonline.org/index.php/
ijrms/article/view/12137

Akhter Z, Nabi N, Kakroo SM, Mehraj S. Comparison of pre-operative and
post-operative liver function tests in patients undergoing laparoscopic
cholecystectomy at different intra-peritoneal pressures. Int ] Res Med Sci
[Internet]. 2023 Jan 28 [cited 2025 Feb 4];11(2):595-9. Available from:
https://www.msjonline.org/index.php/ijrms/article/view/11489

Sarla G, Sunkar S. Effect of Pneumoperitoneum during Laparoscopic
Cholecystectomy on Liver Function Tests. Mathews ] Case Rep [Internet].
2023 8[cited2028  Apr 12]8[cited2025 Apr 12];8(11). Available from:
https://www.mathewsopenaccess.com/full-text/effect-of-
pneumoperitoneum-during-laparoscopic-cholecystectomy-on-liver-
function-tests

Varshney A, Kawatra V, Mishra K, Dwivedi SK. Liver Enzyme Alterations After
Laparoscopic Cholecystectomy in a Tertiary Care Center. Asian ] Pharm Clin
Res [Mar 7 [cited 2025 Feb 4];17(3):123-6. Available from: https://journals.
innovareacademics.in/index.php/ajpcr/article/view/50467

Giakoustidis A, Papakonstantinou M, Gkoutzios C, Chatzikomnitsa P, Gkaitatzi
AD, Myriskou 11489A, et al. Transient Elevation of Liver Function Tests and
Bilirubin Levels After Laparoscopic Cholecystectomy. Medicina (Mex)
[Internet]. 2024 Nov [cited 2025 Feb 4];60(11):1885. Available from:
https://www.mdpi.com/1648-9144/60/11/1885

Jahantab M, Mohsenpour A, Salaminia S, Mehrabi Sisakht S, Roustaei N,
Malekzadeh J. Effect of Carbon Dioxide Intraperitoneal Insufflation Pressure
on Coagulation Status and Laboratory Liver Function Test After
Laparoscopic Cholecystectomy.] Clin Care Ski.2024;5(4):189-95.

Sinikoglu NS, Giimiis F, Sanl1 N, Totoz T, Alagél A, Turan N. Cardiac and Liver
Marker Alterations After Laparoscopic Gynaecologic Operations. Turk J
Anaesthesiol Reanim [Internet]. 2015 Apr [cited 2025 Apr 12];43(2):73-7.
Available from:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4917161/




