Frontier n

Medical & Health
Research

Volume 3, Issue 5, 2025
ISSN: (e) 3007-1607 (p) 3007-1593

FREQUENCY OF 30-DAY MORBIDITY AND MORTALITY AFTER
EXPLORATORY LAPAROTOMY FOR TYPHOID ILEAL PERFORATION
AT A TERTIARY-CARE HOSPITAL IN KARACHI

Dr. Munazza Khero !, Dr. Syed M. Shafqat?, Dr. Touseef Ahmed’,
Dr. Syed Ghadeer Haider*, Dr. Namra Baig’, Dr. Kazim Raza Khan®

13%%Post-graduate Resident, Department of General, Colorectal Surgery and Surgical Oncology, Center for
Peritoneal Surface Malignancies, Jinnah Postgraduate Medical Center, Karachi
“Head of department of General, Colorectal Surgery and Surgical Oncology, Center for Peritoneal Surface
Malignancies, Jinnah Postgraduate Medical Center and Jinnah Sindh Medical University, Karachi
*Consultant, Department of General, Colorectal Surgery and Surgical Oncology, Center for Peritoneal Surface
Malignancies, Jinnah Postgraduate Medical Center, Karachi

"munazzahkhero@gmail.com, *syed.shafqat@jsmu.edu.pk, *syedtouseefahmed 50@gmail.com,
*ohadeerhaider67@gmail.com, *namrabaig1994@gmail.com

doi.org/10.5281/zenodo.23688853

ABSTRACT
Keywords Objective: To determine the frequency of 30-day morbidity and mortality
Emergency laparotomy, Morbidity, among patients undergoing exploratory laparotomy for typhoid ileal
Mortality, Typhoid ileal  perforation.

perforation. Study Design: Descriptive cross-sectional study.
Serting: Department of Surgery, Jinnah Postgraduate Medical Centre,
Karachi.
Period: Four months from 5" March 2025 to 15 June 2025.
Article History Material & Methods: 157 patients aged 30 to 80 years, undergoing
Received: 20 June, 2025 laparotomy for typhoid ileal perforation, were enrolled using a non-probability
Accepted: 08 July, 2025 consecutive sampling method. Morbidity included any of the also-ascribed
Published: 15 July, 2025 postoperative morbidities, while mortality was defined as death in the first

30 days after the procedure. Descriptive statistics were used to summarize
quantitative variables, while frequencies and percentages were used for

Copyright @Author categorical variables. Significance level of p<=0.05 was used for planned
. *

Corresponding Author: poststratification chi-square or Fisher exact tests.

Dr. Munazza Khero Results: The mean age in this study was 49 years, and 66.2% were male.

The median was 49 years as well, and residents were reporting an even
distribution. 70.1% of participants had a monthly income < 50,000 PKR.
Of the total participants, 77 developed morbidity (49.0%; 95% CI 41.3-
56.8) and 25 died (15.9%; 95% CI 11.0-22.5). Both morbidity and
mortality were analysed, and the following factors were assessed and found
to be associated: Age > 50 years, rural vs urban residence, duration of surgery
> 3 hours, and length of stay > 10 days (all with p < 0.001). Howeuwer,
analysis revealed that there was no significant relationship found between sex
and morbidity (p = 0.310), as was found between sex and mortality (p =
0.260).

Conclusion: Typhoid ileal perforation had significant morbidity and
mortality at 30 days. The recognition of highwrisk patients and the use of
uniformly standardized peroperative pathways may produce better outcomes.
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INTRODUCTION

Despite metastasis in a few decades, typhoid
remains one of the significant preventable
morbidity contributors in Pakistan, being
complicated by delays in diagnosis, access to
unsafe water, access to inadequate sanitation,
and antimicrobial resistance. The infection can
be either asymptomatic until the patient comes
into contact with it within the hospital, and may
develop into severe disease, e.g., intestinal
perforation, allowing the faecal material to
spread throughout the abdomen, resulting in
generalized abdominal infection (peritonitis)
and serious sepsis, which may need surgery of
the perforation."?

The growth of multidrug- and extensively drug-
resistant Salmonella Typhi has drastically
limited the antibiotic arsenal in South Asia.**
Even though studies done in Hyderabad and
Karachi show the effectiveness of the typhoid
conjugate vaccine in vaccination campaigns
carried out in the midst of an outbreak, there are
still extreme cases of typhoid that are sent to
hospitals.”” Molecular studies of the antibiotic-
resistant typhoid lineages conducted in Pakistan
demonstrated the persistence of extensively
drugresistant  lineages and  that  the
inappropriate use of antibiotics and self-
medication continues to delay the timely use of
effective  treatment.*”  Once  intestinal
perforation occurs, the immediate surgical
management of the peritoneal contamination,
along with emergency resuscitation and
antibiotic coverage with intensive monitoring in
the postoperative period, is the most important
determinant of survival.

Until now, there have been no significant
studies to show the shortterm outcomes of
surgery on patients with typhoid-related
intestinal perforations. The frequency of
outcomes is associated with a number of factors,
including but not limited to the complexity of
the disease, surgical delays due to patient
referral, and the limitations of the surgical and
medical services surrounding the surgery.'®!
This study was conducted to measure the
frequency of 30-day postoperative morbidity and
mortality in patients on whom typhoid-related
ileal perforation had been surgically repaired by
exploratory laparotomy at a tertiary-care hospital
in Karachi and to assess the impact of the stated

demographic and perioperative parameters for
each case on the stated outcomes.

MATERIAL & METHODS

Study design, setting and duration: This
descriptive cross-sectional study was conducted
done at the Department of Surgery, Jinnah
Postgraduate Medical Centre, Karachi, and was
approved for a period of four months from 5
March 2025 to 15 June 2025. after approval of
the synopsis and permission from the
institution.

Sample size and sampling technique: Using the
WHO sample size software, a total study
population of 157 was calculated based on a
mortality rate of 7.2% with 4% absolute
precision and a 95% level of confidence. Non-
probability consecutive sampling was used to
select the study participants.

Inclusion criteria: For this study, inclusion
criteria for participants were ages 30 years and
older, with no requirement for sex. Participants
had to have exploratory laparotomy and clinical
presentations of an acute abdomen with
abdominal pain, abdominal distention,
abdominal tenderness, free air in the abdomen
(on Xray), and had to contain a perforation in
the ileum which had been seen during
laparotomy.

Exclusion criteria: Patients were excluded if
they had a history of sepsis; a history of
radiotherapy; a history of intestinal obstruction;
wound dehiscence after any gynecological
procedure; ileostomy due to malignancy; any
other of the large chronic diseases except those
provided above.

Data collection procedure: Following informed
written consent, demographic and peri-operative
data were noted on a structured proforma.
Surgeons who have over a decade of experience
have completed the operation, and the choice of
operation (primary closure, resection with
anastomosis, or stoma formation) depends on
the size and number of perforations,
contamination, and illness status of the patient.
Assessment of patients was carried out daily as
long as they stayed in the hospital and weekly
post-discharge until day 30 postoperatively.
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Data and statistical analysis: Data were analyzed
using the IBM SPSS Statistics v. 27 software.
Age, duration of surgery, and duration of stay
were described using various methods of
descriptive statistics. For all other variables, data
were summarized as counts and percentages.
Categorical variables were described by their
frequency and percentage, and Wilson 95%
confidence intervals were computed for the two
main outcome proportions. Pearson chi-square
and Fisher exact tests were performed as
appropriate, or where applicable, and missing
values were filled in where zero cell values were
present. The two-tailed tests were compared, and
statistical significance was set at a p-value of <
0.05. Unadjusted analyses were used since
clinical covariates were not provided to create an
appropriate multiple analysis, and several strata

were completely separated.

Ethical approval: This research was approved by
the Jinnah Postgraduate Medical Centre
institutional ethics committee (IRB# F.2-
81/2024-GENL/163/]JPMC). All participants
informed  consent

gave  written before

enrolment.

RESULTS

Complete data on the variables used in the
analysis were available for all 157 patients. Mean
age was 49.0 years (SD 9.1), mean surgery
duration was 2.83 hours (SD 0.55), and mean
hospital stay was 9.69 days (SD 2.36). The mean
population of males (66.2%), rural zone
(49.7%), and less than family monthly income of

PKR 50,000 (70.1%) were as in Table 1.

TABLE 1 Baseline demographic and perioperative characteristics (n=157)

Characteristic Value

Age, years 49.0 (SD 9.1); median 48 (IQR 41-57)
Male sex 104 (66.2%)

Rural residence 78 (49.7%)

Family income <=PKR 50,000/month

110 (70.1%)

Surgery duration, hours

2.83 (SD 0.55); median 2.8 (IQR 2.3-3.3)

Hospital stay, days

9.69 (SD 2.36); median 9 (IQR 8-12)

Surgery >3 hours / hospital stay >10 days

56 (35.7%) / 56 (35.71%)

Seventy-seven patients had at least one of the
defined complications; 49.0% (95% CI 41.3-
56.8) of patients had at least one complication
within the 30 days. Patients over 50 years old,
patients who were in rural areas, and patients
whose family income was at or below the

prespecified cut points, and those who had
surgeries or hospital visits that crossed the
prespecified cut points, were significantly more

likely to be morbid (all p<0.001). There was no
difference between the sexes (p=0.310) (Table 2).

TABLE 2
Thirty-day morbidity by prespecified strata
Factor Category Morbidity n/N (%) p value
Age <=50 years 13/91 (14.3) <0.001*
550 years 64/66 (97.0)
Sex Female 29/53 (54.7) 0.310
Male 48/104 (46.2)
Residence Urban 1/79 (1.3) <0.001*
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Factor Category Morbidity n/N (%) p value
Rural 76/18 (97.4)

Monthly income >PKR 50,000 0/47 (0.0) <0.001*
<=PKR 50,000 77/110 (70.0)

Surgery duration <=3 hours 21/101 (20.8) <0.001*
>3 hours 56/56 (100.0)

Hospital stay <=10 days 21/101 (20.8) <0.001*
>10 days 56/56 (100.0)

Pearson chi-square p values unless marked *Fisher exact due to a zero or sparse observed cell. Percentages are within

strata.

Mortality frequency had been 15.9% (95% CI
11.0-22.5) after 30 days, as 25 of the 157 people
under observation had passed away. There were
none of them without morbidity who died,
compared to 32.5% (25/77) of them with
morbidity who died (Fisher exact p<0.001). In

the group of patients with no morbidity, 0%
died (Fisher exact p<0.001). The association of
mortality with older age, rural residence, lower
income, longer surgery, and longer stay, but not
sex, was likewise shown in the data (Table 3).

TABLE 3
Thirty-day mortality by prespecified strata
Factor Category Mortality n/N (%) p value
Age <=50 years 0/91 (0.0) <0.001*
>50 years 25/66 (31.9)
Sex Female 6/53 (11.3) 0.260
Male 19/104 (18.3)
Residence Urban 0/79 (0.0) <0.001*
Rural 25/78 (32.1)
Monthly income >PKR 50,000 0/417(0.0) <0.001*
<=PKR 50,000 25/110(22.7)
Surgery duration <=3 hours 0/101 (0.0) <0.001*
>3 hours 25/56 (44.6)
Hospital stay <=10 days 0/101 (0.0 <0.001*
>10 days 25/56 (44.6)

Pearson chisquare p values unless marked *Fisher exact due to a zero observed cell. Percentages are within strata.

DISCUSSION

This study documented a large burden of
complications  following an  exploratory
laparotomy for typhoid ileal perforation. About
50% of patients developed a postoperative
complication after the surgery, and about 16%

of patients died within 30 days of the surgery.
Age, residence, and socioeconomic status were
all strongly associated and suggest a worse
outcome for older patients, those who live in a
rural area, and those who come from a
household with a lower income. Longer surgery
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and a longer hospital stay were also strongly
associated with worse morbidity and mortality.
There was no association between either of the
outcomes and gender.

This study calculated a 49% rate of morbidity.
This is considerably higher than the 23.7%
complication rate documented by Katyar et al. in
a cohort of 228 patients from Pakistan, with a
mortality rate of 7.2% in that study.'” A more
recent JPMC study documented wound
infection in 34.1% of patients, burst abdomen
in 17.1% of patients, and a mortality rate of
8.5%, with deaths concentrated in patients
presenting after 48 hours."” Differences in the
characteristics of the study populations,
definitions used for outcomes, delays in
referrals, number of perforations, and critical
care may all be causes for the higher morbidity
and mortality in the current study cohort.

It seems clinically reasonable to associate
mortality with patients aged over 50, since
physiological reserve, frailty, and sepsis tolerance
decline with age. In a large resource-limited
cohort study, Adamou and colleagues reported a
10.5% mortality rate, where death was linked to
physiological derangement, high ASA status,
delayed management, and multiple
perforations.'* Rural residence and low family
income in the current study may indicate
delayed access, transportation, and nutritional
barriers, and a lack of resources to obtain early
and effective treatment. Although these barriers
were not specifically assessed, the associations
reported herein should be considered more risk
markers than true effects.

Following the same rationale, longer operations
may be indicative of greater operative challenges,
such as extensive contamination, multiple
perforations, and difficult source control, as well
as the addition of resection and stoma
formation. Recent studies on Secondary
Peritonitis have demonstrated that the
combination of physiological and operative
scoring systems has been shown to be of great
value in predicting mortality.”” Hospital stays
greater than 10 days may be assessed with even
greater caution, since prolonged stays may be the
result of complications and not be predictive in
nature, and therefore create a reverse
correlation. This is also the reason that surgical
duration and length of stay may not be

considered independent causes based on these
cross-sectional studies.

The morbidity rate correlates well with other
emergency laparotomy studies. Ylimartimo et al.
reported complications in 58% of 674 cases,
with infections being the most common
operation-related complications and with
significantly compromised short-term survival of
patients with complications.'® Meta-analysis also
designates sarcopenia as a relevant predictor of
30-day death after emergency laparotomy,"
while other cohorts document mortality in a
range, both low and high, based on physiology,
comorbidity, the urgency of the operation, and
critical care.'™® The current study did not
include ASA class, nutritional scores, lab values,
delay to referral, or postoperative organ support.
This lack of data prevents direct risk estimation
concerning those studies.

These findings justify a high-risk pathway rather
than alterations to working procedures
predicated  on  demographic  variables.
Emergency-laparotomy ERAS advocates for a
rapid evaluation and resuscitation, combined
with a timely administration of antimicrobials
along with source control, and a balance of
temperature and fluids, as well as a multimodal
analgesic regimen, and an early return to
nutrition and mobilization, coupled with
focused postoperative surveillance.?"** Wound
complications can be particularly troublesome
after a contaminated laparotomy, so incision
management strategies may also provide a
benefit.  Closed-incision ~ negative-pressure
therapy can lead to a reduction in surgical-site
infection after an emergency laparotomy,
though an evaluation of local applicability and
the cost or benefit ratio may be warranted.”” A
2025 prospective study on emergency
laparotomy will further support the need for
active surveillance of surgical-site infection, and
2026 data on emergency small-bowel surgery will
support reduced psoas muscle size (volume) and
the complications of surgery, and the need for
an objective measure of the assessment of the
physiological reserve.”

There are some limitations to this study. It was a
single-center study from a tertiary-care facility
with limited sampling methods, so the
generalizability is limited. Complications were
presented only as a composite, so individual
complication rates could not be presented.

https://fmhr.org/

| Khero et al., 2025 |

Page 2650



Frontier n

Medical & Health
Research

Volume 3, Issue 5, 2025

ISSN: (e) 3007-1607 (p) 3007-1593

Other missing data would include presentation
delay, physiological severity, lab values,
antimicrobial susceptibility, the number of
perforations, the surgical technique, ICU
support, and the cause of death. Several
explanatory variables were highly correlated, and
many strata presented outcomes of zero;
therefore, only the planned unadjusted analyses
were reported, and the effect size is likely to be
imprecise. The association with the duration of
the hospital stay is likely to be affected by the
reverse relationship, and the design was cross-
sectional, so a cause-and-effect relationship
could not be established.

CONCLUSION

The consequences of typhoid ileal perforation
posed a significant threat following surgery.
Postoperative morbidity was reported in almost
half (49.0%) of the patient population. A total
of 15.9% of the patients died within 30 days of
the surgical intervention. Certain factors, such
as an older population, patients who lived in
rural areas, a lower socioeconomic status, and
patients who had a prolonged duration of
surgery and hospitalization, were considered
high-risk. Early risk recognition should be
utilized with standardized care for the patient in
the perioperative period.

REFERENCES

Fatima M, Kumar S, Hussain M, Memon NM,
Vighio A, Syed MA, et al. Morbidity and
mortality associated with typhoid fever
among  hospitalized  patients in
Hyderabad District, Pakistan, 2017-
2018: retrospective record review. JMIR

Public Health Surveill.
2021;7(5):e27268. DOI:
10.2196/27268

Tharwani ZH, Kumar P, Salman Y, Islam Z,
Ahmad S, Essar MY. Typhoid in
Pakistan: challenges, efforts, and
recommendations. Infect Drug Resist.

da Silva KE, Tanmoy AM, Pragasam AK, Igbal ],
Sajib MSI, Mutreja A, et al. The
international and  intercontinental
spread and expansion of antimicrobial-
resistant Salmonella Typhi: a genomic
epidemiology study. Lancet Microbe.
2022;3(8):e567-e571. DOI:
10.1016/S2666-5247(22)00093-3

Vighio A, Syed MA, Hussain I, Zia SM, Fatima
M, Masood N, et al. Risk factors of
extensively drug resistant typhoid fever
among children in Karachi: case-control
study. JMIR Public Health Surveill.
2021;7(5):€27276. DOI:
10.2196/272176

Yousafzai MT, Karim S, Qureshi S, Kazi M,
Memon H, Junejo A, et al. Effectiveness
of typhoid conjugate vaccine against
culture-confirmed Salmonella enterica
serotype Typhi in an extensively drug-
resistant outbreak setting of Hyderabad,
Pakistan: a cohort study. Lancet Glob
Health. 2021;9(8):e1154-e1162. DOI:
10.1016/S2214-109X(21)00255-2

Batool R, Yousafzai MT, Qureshi S, Ali M, Sadaf
T, Mehmood ], et al. Effectiveness of
typhoid conjugate vaccine against
culture-confirmed typhoid in a peri-
urban setting in Karachi: a case-control
study. Vaccine. 2021;39(40):5858-5865.
DOI: 10.1016/j.vaccine.2021.08.051

Batool R, Qureshi S, Yousafzai MT, Kazi M, Ali
M, Qamar FN. Risk factors associated
with extensively drugresistant typhoid
in an outbreak setting of Lyari Town
Karachi, Pakistan. Am ] Trop Med Hyg.
2022;106(5):1379-1383. DOL:
10.4269/ajtmh.21-1323

Jabeen K, Saleem S, Jahan S, Nizamudin S,
Arshad F, Huma ZE, et al. Molecular
characterization of extensively drug
resistant Salmonella enterica serovar
Typhi clinical isolates from Lahore,
Pakistan. Infect  Drug  Resist.

2022;15:2523-25217. DOI: 2023;16:2987-3001. DOI:
10.2147/1DR.S365220 10.2147/1DR.S406253
https://fmhr.org/ | Khero et al., 2025 | Page 2651


https://doi.org/10.2196/27268
https://doi.org/10.2147/IDR.S365220
https://doi.org/10.1016/S2666-5247(22)00093-3
https://doi.org/10.2196/27276
https://doi.org/10.1016/S2214-109X(21)00255-2
https://doi.org/10.1016/j.vaccine.2021.08.051
https://doi.org/10.4269/ajtmh.21-1323
https://doi.org/10.2147/IDR.S406253

Frontier n

Medical & Health
Research

Volume 3, Issue 5, 2025

ISSN: (e) 3007-1607 (p) 3007-1593

Shaikh OA, Asghar Z, Aftab RM, Amin S, Ylimartimo AT, Nurkkala ], Koskela M,

Shaikh G, Nashwan AJ. Antimicrobial
resistant strains of Salmonella Typhi:
the role of illicit antibiotics sales,
misuse, and self-medication practices in
Pakistan. ] Infect Public Health.
2023;16(10):1591-1597. DOI:

Lahtinen S, Kaakinen T, Vakkala M, et
al. Postoperative complications and
outcome after emergency laparotomy: a
retrospective study. World ] Surg.
2023;47(1):119-129. DOI:
10.1007/500268-022-06783-8

10.1016/j.jiph.2023.08.003 Yang TR, Luo K, Deng X, Xu L, Wang RR, Ji P.

Birkhold M, Datta S, Pak GD, Im ], Ogundoyin
OO, Olulana D], et al. Characterization
of typhoid intestinal perforation in
Africa: results from the Severe Typhoid

Fever Surveillance in Africa Program.
Open Forum Infect Dis. 2023;10(Suppl

1):S67-873. DOI: Shahait

10.1093/0fid/ofad138
Sukri L, Banza A, Shafer K, Sanoussi Y, Neuzil

Effect of sarcopenia in predicting
postoperative mortality in emergency
laparotomy: a systematic review and
meta-analysis. World ] Emerg Surg.
2022;17(1):36. DOI: 10.1186,/513017-
022-00440-0

AD, Dolman H, Mostafa G.
Postoperative outcomes after emergency
laparotomy in nontrauma settings: a

KM, Sani R. Typhoid intestinal single-center  experience.  Cureus.
perforation in Francophone Africa: a 2022;14(3):e23426. DOI:
scoping review. PLoS Glob Public 10.7759/cureus.23426

Health. 2024;4(3):e0003056. DOI: Hasselager RP, Foss NB, Andersen O, Cihoric

10.1371/journal.pgph.0003056

Katyar IR, Khatti SN, Raza A, Abbas K, Rizvi
MB, Ahmad Z. Postoperative outcomes
and surgical complications in typhoid
ileal perforation. Pak ] Health Sci.
2024;5(6):89-93. DOI:
10.54393/pjhs.v5i06.1742

Hadees, Igbal M, Ahmed M, Sittara, Safiullah

M, Bay-Nielsen M, Nielsen HJ, et al.
Mortality and major complications after
emergency laparotomy: a pilot study of
risk prediction model development by
preoperative  blood-based  immune
parameters. Acta Anaesthesiol Scand.
2021;65(2):151-161. DOI:
10.1111/aas. 13722

M, Hassan H. Pattern of presentation, Nicoll K, Lucocq ], Khalil T, Khalil M, Watson

complications and outcome of typhoid
ileal perforation. ] Surg Pakistan.
2024;29(2):44-48.  Available  from:
https://jsp.org.pk/index.php/jsp/articl
e/view/418

Adamou H, Magagi 1A, Habou O, Adakal O,

H, Patil P. Follow-up after emergency
laparotomy suggests high one- and five-
year mortality with risk stratified by
ASA. Ann R Coll Surg Engl
2022;104(3):202-209. DOI:
10.1308/rcsann.2021.0156

Abdoulaye MB, Magagi A, et al. Peden CJ, Aggarwal G, Aitken R], Anderson 1D,

Typhoid intestinal perforation
prognostic score in poor-resource
settings. ] West Afr Coll Surg.
2023;13(4):9-17. DOI:
10.4103/jwas.jwas_307_22

Pathak AA, Agrawal V, Sharma N, Kumar K,
Bagla C, Fouzdar A. Prediction of
mortality in secondary peritonitis: a
prospective  study comparing  p-
POSSUM, Mannheim  Peritonitis
Index, and Jabalpur Peritonitis Index.
Perioper Med (Lond). 2023;12(1):65.
DOI: 10.1186/513741-023-00355-7

Foss NB, Cooper Z, et al. Guidelines for
perioperative care for emergency
laparotomy Enhanced Recovery After
Surgery (ERAS) Society
recommendations: Part 1-preoperative
diagnosis, rapid assessment and
optimization. ~ World ]  Surg.
2021;45(5):1272-1290. DOL:
10.1007/500268-021-05994-9

https://fmhr.org/ | Khero et al., 2025 | Page 2652


https://doi.org/10.1016/j.jiph.2023.08.003
https://doi.org/10.1093/ofid/ofad138
https://doi.org/10.1371/journal.pgph.0003056
https://doi.org/10.54393/pjhs.v5i06.1742
https://jsp.org.pk/index.php/jsp/article/view/418
https://jsp.org.pk/index.php/jsp/article/view/418
https://doi.org/10.4103/jwas.jwas_307_22
https://doi.org/10.1186/s13741-023-00355-7
https://doi.org/10.1007/s00268-022-06783-8
https://doi.org/10.1186/s13017-022-00440-0
https://doi.org/10.1186/s13017-022-00440-0
https://doi.org/10.7759/cureus.23426
https://doi.org/10.1111/aas.13722
https://doi.org/10.1308/rcsann.2021.0156
https://doi.org/10.1007/s00268-021-05994-9

Frontier n

Medical & Health
Research

Volume 3, Issue 5, 2025

ISSN: (e) 3007-1607 (p) 3007-1593

Scott MJ, Aggarwal G, Aitken R], Anderson 1D,

Chung

Balfour A, Foss NB, et al. Consensus
guidelines for perioperative care for
emergency laparotomy ERAS Society
recommendations Part 2-emergency
laparotomy: intra- and postoperative
care. World ] Surg. 2023;47(8):1850-
1880. DOI:  10.1007/s00268-023-
07020-6

JNC, Ali O, Hawthornthwaite E,
Watkinson T, Blyth U, McKigney N, et
al. Closed incision negative pressure
wound therapy is associated with
reduced surgical site infection after
emergency laparotomy: a propensity
matched-cohort  analysis.  Surgery.
2021;170(5):1568-1573. DOI:
10.1016/j.surg.2021.04.009

Garale MN, Rewatkar AK, Moktali AV, Dalvi A.

Incidence and risk factors for surgical
site infections following emergency

laparotomies: a prospective
observational study. Cureus.
2025;17(3):e80283. DOI:
10.7759/cureus.80283

Shiraishi T, Katayama C, Shibasaki Y, Komine

C, Okada T, Sano A, et al. Psoas muscle
volume as a predictor of postoperative
complications in patients undergoing
emergency surgery for strangulated
small bowel obstruction: a retrospective
single-center study. Ann Gastroenterol
Surg.  2026;10(3):893-903.  DOI:
10.1002/ags3.70161

https://fmhr.org/

| Khero et al., 2025 |

Page 2653


https://doi.org/10.1007/s00268-023-07020-6
https://doi.org/10.1007/s00268-023-07020-6
https://doi.org/10.1016/j.surg.2021.04.009
https://doi.org/10.7759/cureus.80283
https://doi.org/10.1002/ags3.70161

