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Abstract

Introduction: Although laparoscopy has become the gold standard for many abdominal emergency pathologies,
emergency nighttime laparoscopic surgery is considered high-risk for several reasons, particularly due to limited
resources in the operating room during nighttime hours.

The primary objective of our study is to evaluate the feasibility and safety of nighttime laparoscopy in the management
of non-traumatic acute abdomen.

Materials and Methods: Descriptive and prospective, evaluative study conducted between February 2018 and October
2021. Our study included 337 patients undergoing laparoscopic surgery for non-traumatic acute abdominal
emergencies.

Results: Among the 337 patients, we operated on 211 patients (62.6%) outside of regular working hours (between 4:00
PM and 8:00 AM), of which 189 patients (56.10%) were operated on from 4:00 PM to 12:00 AM, and 22 patients (6.2%)
from 12:00 AM to 8:00 AM. The mean operative time was 52.09 * 24.14 minutes. Perioperative difficulties related to
the operated pathology were encountered in 21 cases (9.95%). The overall mean hospital stay was 1 day (range: 7 hours
- 4 days). We compared nighttime laparoscopy with daytime laparoscopy and found an advantage in favor of nighttime
laparoscopy in reducing hospitalization duration (p value 0.003).

Conclusion: Nighttime laparoscopy is feasible and safe.
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1. Introduction

Due to its safety, reproducibility, and numerous advantages such as reducing complications of surgical wounds,
postoperative pain, hospital stay, cost, and early return to socio-professional activities [1-6], laparoscopy has seen its
field of application expand, becoming the preferred approach in the management of many digestive pathologies,
particularly colonic and biliary pathologies [7-12]. Laparoscopy is often requested by patients due to its aesthetic
appeal.

The enthusiasm and experience gained by the new generation of surgeons in laparoscopic surgery are other factors that
have led to the development and expansion of the use of laparoscopic surgery, making it the gold standard for the
majority of abdominal pathologies [2].
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Current concepts are moving towards the least invasive laparoscopic surgery possible, avoiding any skin incision for
specimen extraction, using either natural orifices (transvaginal, transrectal, or transgastric routes) commonly referred
to as Natural Orifice Transluminal Endoscopic Surgery (NOTES), or the single-incision concept [13].

The use of laparoscopy was once limited to elective scheduled surgery, but over the past two decades, its use has become
common in many abdominal emergencies [10, 14-16].

However, nighttime laparoscopy is considered risky due to limited resources in emergency operating rooms at night
and/or on weekends [2].

The primary objective of our study is to evaluate the feasibility and safety of nighttime laparoscopy in the management
of non-traumatic acute abdomen. The secondary objectives are to assess morbidity rates and the conversion rate of
nighttime laparoscopy.

2. Materials and Methods

2.1. Study Design

This was a descriptive and prospective evaluative study conducted between February 2018 and October 2021. Our
study included 337 patients who underwent laparoscopic surgery for non-traumatic acute abdominal emergencies.

2.2, Study Population

We included in this study all adult patients aged 15 years and older presenting solely with non-traumatic acute
abdominal surgical emergencies where laparoscopy is already recognized as the gold standard or has a high level of
evidence. These included acute appendicitis and its complications (such as abscesses and generalized peritonitis), acute
lithiasic cholecystitis with symptom onset within the past 7 days, peritonitis due to perforated peptic ulcer, acute
intestinal obstructions due to adhesions, ectopic pregnancies, ovarian cyst torsions, and non-specific acute abdominal
pain.

We did not include patients classified as ASA (American Society of Anesthesiologists) IV, patients in septic or
hypovolemic shock, or traumatic emergencies.

3. Results

In our study, 337 patients were included and operated on. Among them, 190 were female (56.4%), with a mean age of
38 years * 15 years (range 15 to 82 years). The body mass index (BMI) was greater than 25 in 179 patients (53.11%).
Comorbidities were found in 109 patients (32.3%), and surgical scars on the abdomen were present in 90 patients
(26.7%). Patients were classified as ASA1in 74.8% (252 patients), ASA Il in 22% (74 patients), and ASA Il in 3.3% (11
patients). Pregnant women represented 4.2% (8 patients), with a mean gestational age of 15 weeks * 7.29 weeks (range
7 to 29 weeks).

Table 1 Operated pathologies

Pathologies N %
Acute appendicitis (simple and complicated) | 118 | 55.92
Acute lithiasis cholecystitis 48 | 22.75
Adnexal torsion 15 | 07.11
Ectopic pregnancies 14 | 06.64
Ulcer perforation 08 | 03.8
Adhesive acute intestinal obstruction 04 | 019
Abdominal pain non-specific acute 04 | 01.9
Total 211 | 100
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We operated on 211 patients (62.6%) outside regular working hours (between 16:00 and 08:00). The distribution of
surgical interventions according to their timing was as follows: from 08:00 to 16:00, we operated on 126 patients
(37.4%); from 16:00 to 00:00, 189 patients (56.10%); and from 00:00 to 08:00, 22 patients (6.2%). Table 1 summarizes
the different pathologies operated on by nighttime laparoscopy.

Table 2 Summarizes the timing of interventions performed at night (16:00-08:00).

Intervention time

Operated pathologies

Intervention time

4 p.m to midnight

Midnight to 08 :00 a.m

Acute appendicitis (simple and complicated)

114 (54.03 %)

04 (01.9 %)

Acute lithiasis cholecystitis

48 (22.75 %)

00

Adnexal torsion

13 (06.16 %)

02 (0.95 %)

Ectopic pregnancies

12 (5.89 %)

02 (0.95 %)

Peptic ulcer perforation

05 (2.37 %)

03 (1.42 %)

Acute intestinal obstruction 04 (1.9%) 00 (0 %)
Non-specific abdominal pain 03 (1.42%) 01 (0.47 %)
Total 199 (94.31%) (5.69%)

The average operative time was 52.09 minutes * 24.14 minutes, with extremes ranging from 14 minutes to 178 minutes.
Perioperative difficulties related to the operated pathology were encountered in 21 cases (9.95%). We recorded one
small intestine injury (0.3%), and no cases of conversion were recorded at night.

The overall mean hospital stay was 1 day (range: 7 hours to 4 days), and the average postoperative hospitalization
duration was 11 hours (range: 4 hours to 7.5 days). No deaths were recorded, and the rate of postoperative
complications was 5.21%. Details of postoperative complications are summarized in Table 3.

Table 3 Postoperative complications

Postoperative complications Number | Percentage
Wound infection 09 4.26 %
Deep collections at the right iliac fossa | 02 0.94 %
Total 11 521%

We conducted a comparative study between nighttime and daytime laparoscopy, which demonstrated an advantage in
favor of nighttime laparoscopy in terms of reducing hospital stay, as illustrated in Table 4.

Table 4 Night Laparoscopy versus Day Laparoscopy

Settings Night laparoscopy | Daytime laparoscopy | P value
211 (62.61%) 126 (37.39%)

Operative difficulties 21 (9.95%) 18 (14.29 %) 0.48

Operative time 52.09 mins 49.3 mins 0.082

Conversion rate 0% 1 (0.79%) 0.732

Operative morbidity 01 (0.47%) 0% 0.226

Operative mortality 0% 0% 0.392

1055



World Journal of Advanced Research and Reviews, 2024, 22(02), 1053-1058

Postoperative morbidity | 12 (5.68%) 09 (7.14%) 0.377
Postoperative mortality | 0 % 0% 0.274
Post-operative stay 11 Hours 1 day 0.003

4. Discussion

Laparoscopic surgery, whether planned or emergent, has greatly benefited from the technological advancements of the
modern world [1,2,17-19]. Laparoscopic systems are highly sophisticated, offering high-definition imaging quality. The
current instrumentation is of high quality, adaptable to various situations. The introduction of new instruments such as
articulated graspers, highly efficient endoscopic staplers, and scissors utilizing a variety of modern energies has
contributed to the refinement of laparoscopic techniques [2].

The use of laparoscopy in emergency situations is not new; it is gradually becoming a routine procedure as operators
become familiar with the involved techniques [20,21].

However, many surgeons are hesitant to perform laparoscopy outside of regular working hours due to limited resources
in emergency operating rooms during nighttime and/or weekends [2]. They argue that several studies have shown that
nighttime laparoscopy leads to an increased risk of complications [22,23] and conversion [23] due to fatigue and lack
of physical freshness among the healthcare teams. However, two series comparing daytime and nighttime laparoscopic
cholecystectomy for acute calculous cholecystitis have shown that laparoscopy is safe and feasible regardless of the
time of day. The rates of complications and conversion at night do not differ from those during the day [24-26].

In our series, there is no significant relationship between the timing of surgical interventions and overall postoperative
morbidity (p value = 0.377 according to the chi-square test). Our results confirm the feasibility of laparoscopy regardless
of the timing of its performance. We found a definite advantage for nighttime laparoscopy in reducing hospital stay
duration. This aligns perfectly with the findings of certain studies, such as the series by Esther S. Tseng [24], Sammy
Siada [25], and Yaghoubian [26], which demonstrated no association between nighttime laparoscopic cholecystectomy
and morbidity.

Through a comparative analytical study between nighttime and daytime laparoscopy, our results showed no difference
between the two procedures regarding operative difficulties, operative time, conversion rate, mortality rate, and
morbidity rate. However, there was a clear advantage for nighttime laparoscopy in reducing hospital stay duration (p
value: 0.003). This same observation was made by Siada, who showed that the length of stay was shorter in the
nighttime laparoscopy group (2.4 vs. 2.8 days, p = 0.002) [25].

5. Conclusion

Our results have shown that laparoscopic procedures are feasible and safe, both during the day and at night. Nighttime
laparoscopy not only does not increase morbidity and conversion rates, but it also offers a clear advantage in reducing
hospital stay duration and consequently the cost. In the era of enhanced recovery after surgery and ambulatory surgery,
this could be a significant advantage. Surgeons' reluctance to use laparoscopic approaches for emergency procedures
at night, due to the perceived increased risk of morbidity and conversion, is not justified.

Compliance with ethical standards

Disclosure of conflict of interest

The author declare that they have no conflicts of interest.

Statement of ethical approval

The data and files of patiénts presented in this manuscript are available at the Department of General Surgery of the
University Hospital of Ain Taya.

1056



World Journal of Advanced Research and Reviews, 2024, 22(02), 1053-1058

Statement of informed consent

All patients consent to their inclusion in this work and the publication of the results.

Author Contributions

All authors contributed to this work.

Funding

Funding will be provided by the lead author, with no funding from any other source.

References

[1]

[2]

Warren O, Kinross ], Paraskeva P, Darzi A. Emergency laparoscopy--current best practice. World ] Emerg Surg.
2006 Aug 31;1:24. doi: 10.1186/1749-7922-1-24. PMID: 16945124; PMCID: PMC1564132.

Di Saverio S. Emergency laparoscopy: a new emerging discipline for treating abdominal emergencies attempting
to minimize costs and invasiveness and maximize outcomes and patients' comfort. ] Trauma Acute Care Surg.
2014 Aug;77(2):338-50. doi: 10.1097/TA.0000000000000288. PMID: 25058263.

Lupinacci RM, Menegaux F, Trésallet C. Emergency laparoscopy: Role and implementation. ] Visc Surg. 2015
Dec;152(6 Suppl):S65-71. doi: 10.1016/j.jviscsurg.2015.09.018. Epub 2015 Oct 27. PMID: 26522503.

Gadacz TR. Update on laparoscopic cholecystectomy, including a clinical pathway. Surg Clin North Am. 2000
Aug;80(4):1127-49. doi: 10.1016/s0039-6109(05)70217-6. PMID: 10987028.

Sauerland S, Jaschinski T, Neugebauer EA. Laparoscopic versus open surgery for suspected appendicitis.
Cochrane Database Syst Rev. 2010 Oct 6;(10):CD001546. doi: 10.1002/14651858.CD001546.pub3. Update in:
Cochrane Database Syst Rev. 2018 Nov 28;11:CD001546. PMID: 20927725.

Chung RS, Diaz ]], Chari V. Efficacy of routine laparoscopy for the acute abdomen. Surg Endosc. 1998
Mar;12(3):219-22. doi: 10.1007/s004649900638. PMID: 9502699.

Cocorullo G, Falco N, Tutino R, Fontana T, Scerrino G, Salamone G, Licari L, Gulotta G. Open versus laparoscopic
approach in the treatment of abdominal emergencies in elderly population. G Chir. 2016 May-Jun;37(3):108-112.
doi: 10.11138/gchir/2016.37.3.108. PMID: 27734793; PMCID: PMC5119696.

Borzellino G, Sauerland S, Minicozzi AM, Verlato G, Di Pietrantonj C, de Manzoni G, Cordiano C. Laparoscopic
cholecystectomy for severe acute cholecystitis. A meta-analysis of results. Surg Endosc. 2008 Jan;22(1):8-15. doi:
10.1007/s00464-007-9511-6. Epub 2007 Aug 18. PMID: 17704863.

Agresta F, Ansaloni L, Baiocchi GL, Bergamini C, Campanile FC, Carlucci M, Cocorullo G, Corradi A, Franzato B,
Lupo M, Mandala V, Mirabella A, Pernazza G, Piccoli M, Staudacher C, Vettoretto N, Zago M, Lettieri E, Levati A,
Pietrini D, Scaglione M, De Masi S, De Placido G, Francucci M, Rasi M, Fingerhut A, Uraniis S, Garattini S.
Laparoscopic approach to acute abdomen from the Consensus Development Conference of the Societa Italiana di
Chirurgia Endoscopica e nuove tecnologie (SICE), Associazione Chirurghi Ospedalieri Italiani (ACOI), Societa
Italiana di Chirurgia (SIC), Societa Italiana di Chirurgia d'Urgenza e del Trauma (SICUT), Societa Italiana di
Chirurgia nell'Ospedalita Privata (SICOP), and the European Association for Endoscopic Surgery (EAES). Surg
Endosc. 2012 Aug;26(8):2134-64. doi: 10.1007/s00464-012-2331-3. Epub 2012 Jun 27. PMID: 22736283.

Kienle P, Weitz ], Koch M, Biichler MW. Laparoscopic surgery for colorectal cancer. Colorectal Dis. 2006 Sep;8
Suppl 3:33-6. doi: 10.1111/j.1463-1318.2006.01069.x. PMID: 16813591.

Catarci M, Gentileschi P, Papi C, Carrara A, Marrese R, Gaspari AL, Grassi GB. Evidence-based appraisal of
antireflux fundoplication. Ann Surg. 2004 Mar;239(3):325-37. doi: 10.1097/01.s1a.0000114225.46280.fe. PMID:
15075649; PMCID: PM(C1356230.

Avital S, Zundel N, Szomstein S, Rosenthal R. Laparoscopic transhiatal esophagectomy for esophageal cancer. Am
J Surg. 2005 Jul;190(1):69-74. doi: 10.1016/j.amjsurg.2004.12.004. PMID: 15972176.

Kaehler G, Schoenberg MB, Kienle P, Post S, Magdeburg R. Transgastric appendicectomy. Br ] Surg. 2013
Jun;100(7):911-5. doi: 10.1002/bjs.9115. Epub 2013 Apr 11. PMID: 23575528.

Berci G, Sackier JM, Paz-Partlow M. Emergency laparoscopy. Am ] Surg. 1991 Mar;161(3):332-5. doi:
10.1016/0002-9610(91)90590-a. PMID: 1825752.

1057



[24]

[25]

[26]

World Journal of Advanced Research and Reviews, 2024, 22(02), 1053-1058

Valla JS, Limonne B, Valla V, Montupet P, Daoud N, Grinda A, Chavrier Y. Laparoscopic appendectomy in children:
report of 465 cases. Surg Laparosc Endosc. 1991 Sep;1(3):166-72. PMID: 1669397.

Kirshtein B, Bayme M, Mayer T, Lantsberg L, Avinoach E, Mizrahi S. Laparoscopic treatment of gastroduodenal
perforations: comparison with conventional surgery. Surg Endosc. 2005 Nov;19(11):1487-90. doi:
10.1007/s00464-004-2237-9. Epub 2005 Sep 27. PMID: 16222472.

Mandrioli M, Inaba K, Piccinini A, Biscardi A, Sartelli M, Agresta F, Catena F, Cirocchi R, Jovine E, Tugnoli G, Di
Saverio S. Advances in laparoscopy for acute care surgery and trauma. World | Gastroenterol. 2016 Jan
14;22(2):668-80. doi: 10.3748/wjg.v22.i2.668. PMID: 26811616; PMCID: PMC4716068.

Fabian TC, Croce MA, Stewart RM, Pritchard FE, Minard G, Kudsk KA. A prospective analysis of diagnostic
laparoscopy in trauma. Ann Surg. 1993 May;217(5):557-64; discussion 564-5. doi: 10.1097/00000658-
199305010-00017. PMID: 8489319; PMCID: PM(C1242845.

Ates M, Coban S, Sevil S, Terzi A. The efficacy of laparoscopic surgery in patients with peritonitis. Surg Laparosc
Endosc Percutan Tech. 2008 Oct;18(5):453-6. doi: 10.1097 /SLE.0b013e31817f4624. PMID: 18936665.

Navez B, Navez |. Laparoscopy in the acute abdomen. Best Pract Res Clin Gastroenterol. 2014 Feb;28(1):3-17.
doi: 10.1016/j.bpg.2013.11.006. Epub 2013 Dec 4. PMID: 24485251.

Paterson-Brown S. Emergency laparoscopic surgery. Br ] Surg. 1993;80(3):279-283.

Phatak UR, Chan WM, Lew DF, Escamilla R], Ko TC, Wray C], Kao LS. Is nighttime the right time? Risk of
complications after laparoscopic cholecystectomy at night. ] Am Coll Surg. 2014 Oct;219(4):718-24. doi:
10.1016/j.jamcollsurg.2014.05.009. Epub 2014 May 29. PMID: 25172046.

Wu JX, Nguyen AT, de Virgilio C, Plurad DS, Kaji AH, Nguyen V, Gifford E, de Virgilio M, Ayabe R, Saltzman D, Kim
D. Can it wait until morning? A comparison of nighttime versus daytime cholecystectomy for acute cholecystitis.
Am ] Surg. 2014 Dec;208(6):911-8; discussion 917-8. doi: 10.1016/j.amjsurg.2014.09.004. Epub 2014 Sep 22.
PMID: 25440478.

Esther S. Tseng, Jonathan B. Imran, Ibrahim Nassour, Stephen S. Luk, Michael W. Cripps,Laparoscopic
Cholecystectomy is Safe Both Day and Night, Journal of Surgical Research, Volume 233, 2019, Pages 163-166,
ISSN 0022-4804, https://doi.org/10.1016/j.jss.2018.07.071.

Siada SS, Schaetzel SS, Chen AK, Hoang HD, Wilder FG, Dirks RC, Kaups KL, Davis JW. Day versus night
laparoscopic cholecystectomy for acute cholecystitis: A comparison of outcomes and cost. Am ] Surg. 2017
Dec;214(6):1024-1027. doi: 10.1016/j.amjsurg.2017.08.027. Epub 2017 Sep 18. PMID: 28941725.

Yaghoubian A, Kaji AH, Ishaque B, Park ], Rosing DK, Lee S, Stabile BE, de Virgilio C. Acute care surgery performed
by sleep deprived residents: are outcomes affected? ] Surg Res. 2010 Oct;163(2):192-6. doi:
10.1016/j.jss.2010.04.011. Epub 2010 May 6. PMID: 20655546.

1058



