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Background: Acute sigmoid volvulus is a surgical emergency with closed-loop obstruction of the colon that often requires
emergency laparotomy, which is associated with a multitude of post-operative complications. Although sigmoid volvulus is the
main cause of intestinal obstruction in Ethiopia, local studies of its management outcomes are limited.

Objective: To assess the magnitude and predictors of adverse perioperative outcomes of emergency laparotomy for acute sigmoid
volvulus in the Debre Markos Comprehensive Specialized Hospital (DMCSH), Amhara region, Ethiopia in 2023.

Methods: This was a retrospective follow-up study. Descriptive statistics were used to measure perioperative outcomes and other
study variables. Bivariable and multivariable logistic regression models were used to identify the predictors of adverse surgical
outcomes. Associations were considered significant at p < 0.05 (95% confidence interval).

Results: In total, 170 study participants were enrolled, with a response rate of 91.4%. Forty-nine patients (28.8%) developed
perioperative adverse outcomes. Pneumonia (29 patients, 28.1%), surgical site infection (19 patients, 18.4%), and wound dehiscence
(10 patients, 9.7%) were the most common complications. Pre-operative shock [AOR: 3.87 (95% CI: (1.22, 12.28))], pus or fecal
matter contamination of the peritoneum [AOR: 4.43 (95% CI: (1.35, 14.47)], and a higher American Society of Anesthesiologists
(ASA) score [AOR: 2.37 (95% CI: (1.05, 5.34))] were identified as predictors of perioperative adverse events.

Conclusion: The perioperative adverse outcomes in this study were higher than those reported in Ethiopian national and global
reports following emergency laparotomies. Hypotension at presentation, pus and/or fecal matter contamination of the peritoneum, and
higher ASA scores are strong predictors of increased perioperative adverse outcomes. Therefore, healthcare providers and institutions
involved in the delivery of emergency surgical care should emphasize the importance of early surgical intervention, adequate
resuscitation, and patient monitoring to improve perioperative outcomes.
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Introduction

Acute sigmoid volvulus is a surgical emergency with closed-loop obstruction of the colon that often requires an
emergency laparotomy, known to man since the time of immemorial.' It is an abnormal twist of the sigmoid colon on
its mesenteric axis more than 180 degrees. It initially results in obstruction of the intestinal lumen and, if not managed
urgently, obstruction of the mesenteric vessels will end up causing bowel ischemia, which will require emergent
laparotomy, which is not a benign procedure, it is associated with a multitude of post-operative complications,
a fourfold risk of mortality when compared with elective procedures, and even the difference becomes dramatic when
compared with viable bowel (50% versus 7.5% mortality).”
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The prevalence of sigmoid volvulus as a cause of large bowel obstruction ranges from 1-7% in the United States® and
80% in the Andes.* The highest incidence in Africa has been reported in Ethiopia, which accounts for 56% of patients
with intestinal obstruction.’

Management options for sigmoid volvulus include temporary measures like colonoscopic deflation, surgery with
resection and primary anastomosis, surgery with derotation and later sigmoidectomy and anastomosis, and surgery with
resection and end colostomy and later colostomy takedown.®’

Emergency laparotomy (EL) is a collective term for procedures involving a variety of time-sensitive and urgent
intra-abdominal surgical conditions that require surgical intervention shortly after symptom onset.® As surgery is
inherently invasive, emergency laparotomy may result in all forms of postoperative complications, including
death.”'® Perioperative adverse events included unfavorable intra-operative and post-operative complications.'’
It is obvious that events occurring during the post-operative period may have a major impact on patient well-
being. However, significant intra-operative events should also be recorded and reported, even if they do not lead to
post-operative morbidity or affect the post-operative well-being of the patient.'?

Perioperative adverse outcomes following emergency laparotomy for acute sigmoid volvulus are particularly high
because it is a disease of the elderly with multiple comorbidities, which are known factors associated with an increased
risk of adverse outcomes.”"?

The most common complications reported globally, following sigmoid volvulus surgery are surgical site
infection, pneumonia (chest infection), wound dehiscence, anastomotic leak, and intra-abdominal abscess. 14716
Ethiopian studies have also revealed similar complications following sigmoid volvulus surgery.>®'” The factors
associated with an increased risk of perioperative adverse outcomes can be pre-operative, intra-operative, or post-
operative.'® Perioperative adverse outcomes appear to be neglected, but they can support the transition to high-
quality health systems in low-income and middle-income countries. This can be achieved by analyzing periopera-
tive adverse outcomes to understand the burden of the problem by monitoring and using it as an entry point to
explore and diagnose system failures, practical priority setting, and quality improvement programs.'’

Studies on perioperative adverse outcomes following emergency laparotomy (EL) for sigmoid volvulus in Ethiopia are
limited despite the high prevalence of the disease as a cause of large bowel obstruction.® Therefore this study aimed to assess
the prevalence and predictors of adverse perioperative outcomes in patients operated for sigmoid volvulus in Ethiopia.

Methods and Materials

Study Setting, Design, and Period

This study was conducted at the Debre Markos Comprehensive Specialized Hospital (DMCSH) in Debre Markos City,
Northwest Ethiopia. Debre Markos City is located approximately 295 km northwest of Addis Ababa. The hospital is
a teaching hospital with 300 beds serving over five million people. This was a retrospective, follow-up study. The study
was conducted from April 15, 2023, to May 30, 2023, on patients who underwent surgery between January 1, 2020, and
December 31, 2022.

Study Subjects

All patients who underwent emergency laparotomy for acute sigmoid volvulus from January 2020 to December 2022
in the DMCSH, Amhara Region, Ethiopia. Pediatric patients aged less than 18 years were excluded from the study
because they have significantly different physiologic states and quite different prevalence of the disease in this age
group. Patients who were transferred from another hospital after laparotomy were excluded from the (because it is
difficult to retrieve full pre-operative, intra-operative, and immediate post-operative status from a single-page referral
paper) and patients with incomplete charts (without at least one progress note and discharge summary) were excluded
from the study and analysis.
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Operational Definition

Adverse Outcome

The condition of the patient after the procedure where he/she develops one or more of the following post-operative
complications (Death, wound dehiscence, surgical site infection (all types), pneumonia, urinary tract infection, acute

kidney injury).> 7151720

Data Collection Tool and Procedure

A data extraction checklist was prepared based on the literature reviewed™’'*!7-21-22

and used to extract the necessary data from
the charts of the study participants taken from the archive of the Debre Markos Comprehensive Specialized Hospital. The tool was
evaluated by four general surgeons, and a pre-test was performed before it was used to collect real data. It contains the following
four sections: sociodemographic, pre-operative clinical, intra-operative clinical, and post-operative follow-up data. Data were
collected by four general practitioners. The chart numbers of patients who underwent surgery for acute sigmoid volvulus on an
emergency basis were identified from the operating room registry book (log book). Charts were retrieved from the chart archive of
the hospital, and data were collected from individual folders after confirming that they fulfilled the inclusion criteria.

Data Quality Assurance

The data extraction checklist was prepared based on the findings and tools used in the literature from peer-reviewed
journals. In addition, it was evaluated by four general surgeons from Debre Berhan and Debre Markos universities to
determine whether it included all relevant items and its general applicability for retrieving the intended data. The tool was
pretested before actual data collection started on 12 subjects and at three sites (DMCSH, Woldia, and Debre Tabor
hospitals) for general applicability, clarity, readability, and comprehensiveness. One day of training was provided to the
data collectors by the principal investigator before starting data collection. During the data collection period, the
investigator closely supervised and monitored the data.

Data Analysis

Data were exported from Kobo-tool, an online data collection tool, to Microsoft Office Excel and data cleaning and
coding were performed using Excel. The data were exported to SPSS version 20 for recording and analysis. Outcomes
were stated in binary form as developing or not developing adverse perioperative outcome. Descriptive statistics were
presented as percentages, means, medians, interquartile ranges, standard deviations, and rates. The assumptions of the
chi-square test were duly verified and deemed to have been met before its execution, while the model fitness test was
examined before logistic regression analysis. Bivariable logistic regression analysis was used to assess the relationship
between each predictor variable and the adverse perioperative outcomes. Variables with p < 0.20 in the bivariable logistic
regression analysis, were entered for multivariable logistic regression analysis. Statistically significant associations
between predictors and adverse perioperative outcomes were accepted at p-value < 0.05.

Results

Socio-Demographic Characteristics and Mode of Arrival

A total of 186 patients underwent emergency laparotomy for acute sigmoid volvulus, among whom 16 were excluded
because of incomplete charts, resulting in a response rate of 91.4%. The average age of the respondents was 53.84 +
13.52 SD years. Most of the respondents 136 (80%) were referred from other institutions and 152 (89.4%) (Table 1).

Clinical Presentation and Characteristics of Study Participants

2The majority of the patients enrolled in this study presented with constipation 162 (95.3%) and gross abdominal distension 144
(84.7%). The duration of symptoms ranged from one to seven days, with a median duration of two days. Fifteen patients (8.8%)
had comorbid diseases, such as hypertension, cardiac disease, chronic renal disease, HIV/AIDS, and chronic pulmonary disease;
two patients had been treated for malignancies; and four patients had a previous history of abdominal surgery. Ninety (52.9%)
patients in this study had plain abdominal radiographs and demonstrated the classical features of sigmoid volvulus (Table 2).
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Table | Socio-Demographic Characteristics and Mode Arrival of Post-

Emergency Laparotomy Sigmoid Volvulus

Patients at

Debre Markos

Comprehensive Specialized Hospital, Debre Markos, Ethiopia, from January 1,
2020, to December 31, 2022

Variables Category Number Percent
Age <60 120 70.6
260 50 294
Sex Male 149 87.6
Female 21 12.4
Residence Rural 152 894
Urban 18 10.6
Mode of arrival By themselves 118 69.4
By ambulance 58 30.6
Referral Yes 136 80
No 34 20
Arrival following referral Within 24 hours 126 74
Beyond 24 hours 44 26

Table 2 Clinical Presentation and Characteristics of Patients Who Underwent
Emergency Laparotomy for Sigmoid Volvulus at Debre Markos Comprehensive

Specialized Hospital, Debre Markos, Ethiopia, from January 1, 2020, to
December 31, 2022
Characteristics Category Number Percent
Abdominal pain Yes 160 94.1
No 10 5.9
Constipation Yes 162 95.3
No 8 47
Distension Yes 144 84.7
No 26 15.3
Vomiting Yes 104 61.2
No 66 38.8
Duration of symptoms <24 hours 54 31.8
>24 hours 116 68.2
Abdominal X-ray Yes 90 529
No 80 47.1
ASA score | 84 49.7
>| 85 50.3
Comorbidity Yes 15 89
No 152 91.1
Pulse rate at presentation <90 85 51.2
=290 8l 48.8
Hypotensive at presentation Yes 19 1.7
No 144 88.3
Fever Yes 13 77
No 156 92.3
Indication Suspected gangrenous 106 62.4
Failed deflation 64 37.6

Abbreviation: ASA, American Society of Anesthesiologists.
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Treatment Modalities and Intra-Operative Findings

All 170 patients underwent an emergency laparotomy, with either resection and end-to-end anastomosis (REEA), or
colostomy. Before entering the operating theatre, 151 (88.8%) patients required fluid resuscitation and three (1.8%)
required pre-operative vasopressor use. Pre-operative transfusion was performed in 10 (5.9%) patients. Resection and
end-to-end anastomosis (REEA) was the most common 104 (61.2%) procedure performed (Table 3). The World Health
Organization (WHO) Surgical Safety Checklist format was found in 97% of the charts. Two patients experienced massive
intra-operative bleeding (greater than 500 mL), but no serious intra-operative incidents occurred. Two other patients were
also taking vasopressors to maintain their blood pressure.

Overall Perioperative Adverse Outcome
A total of 103 post-operative complications, including death, were recorded in 49 (28.8%) patients. Post-operative chest
infection (pneumonia) (n = 29, 17.5%) was the most common (Table 4).

Table 3 Treatment Modalities and Intra-Operative Findings of Patients Who Underwent Emergency
Laparotomy for Sigmoid Volvulus at Debre Markos Comprehensive Specialized Hospital, Debre Markos,
Ethiopia, from January |, 2020, to December 31, 2022

Findings Category Number Percent
Intra-operative diagnosis (N=170) Sigmoid volvulus 150 88.2
lleosigmoid knotting 20 11.8
Bowel viability (N=167) Gangrenous 94 56.3
Viable 73 43.7
Type of procedure (N=170) REEA 104 61.2
Resection and colostomy 66 388
Pus and/or fecal matter contamination of peritoneum (N=157) Yes 18 1.5
No 139 88.5
Duration of surgery (N=170) <lhr 22 12.9
2lhr 148 87.1

Table 4 Perioperative Adverse Outcomes Among Post-Emergency
Laparotomy Sigmoid Volvulus Patients at Debre Markos Comprehensive
Specialized Hospital, Debre Markos, Ethiopia, from January 1, 2020, to
December 31, 2022

Adverse Outcome Category Number Percent
Pneumonia (N=166) Yes 29 17.5

No 137 825
Surgical site infection (N=167) Yes 19 11.4

No 148 88.6
Dehiscence (N=167) Yes 10 6.0

No 157 94.0
Anastomotic leak (N=170) Yes 8 4.7

No 162 95.3
Acute kidney injury (N=166) Yes 7 42

No 159 95.8
Stoma complications Yes 5 3.0

No 162 97.0
Status on discharge Alive 157 924

Dead 13 7.6
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Table 5 Bivariable and Multivariable Logistic Regression Analyses of Post-Emergency Laparotomy Sigmoid Volvulus Patients at Debre
Markos Comprehensive Specialized Hospital, Debre Markos, Ethiopia, from January 1, 2020, to December 31, 2022

Characteristics Category Adverse Good COR(95% CI) AOR (95% CI)
Outcome Outcome

Age 260 20 30 2.09[1.03, 4.22] 2.36[0.99, 5.61]
<60 29 91 | |

ASA score >| 32 53 2.38[1.19, 4.74] 2.37[1.05, 5.347*
| 17 67 | |

Comorbidity Yes 8 7 3.094[1.05, 9.07] 3.45[0.92, 12.86]
No 41 11 | |

Pulse rate at presentation 290 29 52 1.93[0.97, 3.83] 1.06[0.39, 2.88]
<90 19 66 | |

Hypotensive at presentation Yes 12 7 5.76[2.60, 12.74] 3.87[1.22, 12.28]*
No 37 107 | |

Fever Yes 6 7 2.25[0.71, 7.08] 1.63[0.32, 8.30]
No 43 113 | |

Indication Suspected 38 68 2.69[1.25, 5.76] 1.25[0.40, 3.89]
gangrenous
Failed deflation I 53 | |

Procedure Resection + 24 42 1.80[0.92, 3.54] 1.15[0.38, 3.44]
colostomy
REEA 25 79 | |

Bowel ischemia Yes 32 62 1.70[0.85, 3.39] 1.18[0.40, 3.43]
No 17 56 | |

Pus or fecal matter contamination of Yes I 7 4.33[1.56, 12.00] 4.43[1.35, 14.47]*

the peritoneum No 37 102 | |

Note: *Significant predictor at p <0.05.
Abbreviation: ASA, American Society of Anesthesiologists.

Predictors of Perioperative Adverse Outcome

All variables with a p-value less than 0.20 were candidates for multivariable logistic regression analysis. In the
multivariable logistic regression, hypotension at presentation [AOR: 3.87 (95% CI: (1.22, 12.28))], pus or fecal matter
contamination of the peritoneum [AOR: 4.43 (95% CI: (1.35, 14.47)], and advanced ASA score [AOR: 2.37 (95% CI:
(1.05, 5.34)] were found to be significant predictors of perioperative adverse outcomes (Table 5).

Discussion
This study aimed to determine the perioperative adverse outcome status and its predictors after emergency laparotomy in
patients with sigmoid volvulus within 30 days of follow-up.

In this study, the overall rate of adverse outcomes was 28.8% (CI: 21.5, 35.9). This finding is higher than that reported
in a study from West Ethiopian District Hospital (22.1%),® which might be explained by disease severity. The findings of
this study are also higher than those of other studies conducted in Mali (11%), Turkey (15%), Pakistan (19%), Tanzania
(20.5%), Korea (27%), and Cote d’Ivoire (27.2%).”'>**"2® This difference might be explained by the relatively delayed
presentation of the patients. These discrepancies may be further related to the relatively better quality of surgical care
delivery and systems of care found in the study areas which we are comparing with. Moreover, it was higher than that of
a multinational prospective study conducted by the World Health Organization (WHO) between October 2007 and
September 2008, which reported an adverse outcome rate of 7%.2” The difference in the rate of adverse outcomes may be
explained by the inclusion of elective cases in the reporting of overall adverse outcomes, which may have moderated the
overall rate of adverse outcomes. However, this finding revealed a lower overall adverse outcome rate when compared
with findings from studies conducted in Ethiopia (48.4%), the United States (64%), France (35%), and Turkey
(37.2%).'1721-28 These differences might be explained by the relatively older age of participants with multiple
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comorbidities in the aforementioned studies. Perioperative adverse outcomes are key quality indicators associated with
high-level process indicators in healthcare settings. Similarly, factors related to perioperative adverse outcomes may go
beyond individual patient-related parameters. This may be associated with hospital-related adverse events.*%!

This study revealed that patients who were hypotensive at presentation were 3.87 times more likely to develop
perioperative adverse outcomes. These results are consistent with those of previous studies conducted in Ethiopia,
Tanzania, and the U.S.”'%?*% Optimization of blood pressure during the perioperative period has been shown to enhance
surgical outcomes. According to a systematic review, hypotension increases the likelihood of adverse post-operative
outcomes. The presence of hemodynamic instability pre-operatively raises the likelihood of complications including
postoperative mortality.** The major difference between patients who underwent emergency laparotomy and those who
underwent elective intra-abdominal procedures was that the former group presented with physiological disarray.”> The
attainment of hemodynamic stability via timely evaluation and resuscitation with goal-oriented fluid therapy is
a fundamental facet of emergency laparotomy quality improvement bundles.*® These findings have significant implica-
tions for ascertaining the sufficiency of pre-operative resuscitation in accordance with pre-operative care guidelines and
for making informed evidence-based decisions regarding the imperative of surgical intervention among patients exhibit-
ing pre-operative hemodynamic instability.

Intra-operative finding of gross peritoneal contamination by pus and/or fecal matter was found to be a significant
predictor of perioperative adverse outcomes [AOR: 4.43 (95% CI: (1.35, 14.47)]. This was consistent with studies
conducted in Gondar (Ethiopia), Metu (Ethiopia), and Mekelle (Ethiopia), which found an increased likelihood of
adverse perioperative outcomes following emergency laparotomy if peritoneal contamination with pus and fecal matter
was present.5 6,37 Furthermore, studies conducted in Tanzania, Nigeria, Cote d’ Ivore and France have confirmed that
patients with peritoneal complications are more likely to develop perioperative adverse outcomes.”*'~**** Peritoneal
contamination of pus and/or fecal matter in the sigmoid volvulus is a sign of an advanced stage due to delayed
presentation or neglect to be managed urgently after arrival. The obstructed bowel develops ischemia and perforation
due to abnormal and prolonged distension of the twisted loop*® and This may be because patients coming from rural
areas, who account for the majority of cases in this study (89.4%), may have to travel long distances and may prefer
traditional remedies before coming to the hospital, which may delay their presentation. Other reasons related to this delay
may be related to long referral chains,*' individual health-seeking behavior for social or economic reasons,**** or poor
overall access to surgical services, which takes more than 28.4 Hours to access a specialized hospital in Ethiopia.* In
this study, 80% of patients were referred or transferred from other health institutions, and only 52 (30.6%) were
transported by ambulance. Therefore, the problem related to delayed presentation needs further characterization to
improve early admission, understand the causes of delay, and improvement in the referral chain, or surgical care delivery
within a reasonable distance.

This study found that patients with a higher ASA status (ASA II-IV) were 2.37 times more likely to develop
perioperative adverse outcomes [AOR: 2.37 (95% CI: (1.05, 5.34))]. This finding was consistent with those of
a multicenter study conducted in southern Ethiopia,** Cologne (Germany),*> and Wales (United Kingdom),*® which
demonstrated that the risk of developing post-operative complications was highly influenced by a higher ASA category.
This may be attributed to the patients’ poor physical condition and debilitating comorbidities during the pre-operative
period.

The mean length of hospital stay in this study was 8.32 + 6.40 days; which is consistent with a similar study from
Pakistan with a mean hospital stay of 7.6 days.'> However, in contrast to reports from West Ethiopia and Tanzania, the
mean hospital stay was 13.5 days® and 14 days,” respectively. Development of complications and type of procedure
(Resection + colostomy) were identified as factors associated with prolonged hospital stay, which is in contrast to a study
from India that reported prolonged hospital stay in the resection and primary anastomosis groups.*’

Limitations of the Study

As this was a retrospective study, all the limitations associated with the study design must be considered. This study
evaluated only 30 days of the perioperative period, whereas surgical complications, including death, can happen over
months. Since this was a single-center study, the external validity may be limited.
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Conclusion & Recommendation

The magnitude of perioperative adverse outcomes in this study was higher than those in several national and global
perioperative adverse outcome reports following emergency surgery for acute sigmoid volvulus. Hemodynamic instabil-
ity, pus and/or fecal peritonitis, and advanced ASA score were strong predictors of adverse perioperative outcomes.
Therefore, healthcare providers and institutions involved in the delivery of emergency surgical care should emphasize the
importance of early surgical intervention, adequate resuscitation, and patient monitoring to improve perioperative
outcomes. In addition, researchers should investigate the problem with a larger sample, multicenter study, and better
design to overcome the limitations mentioned in this study.
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