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Endoscopic versus surgical management for colonic volvulus 
hospitalizations in the United States

Endoscopic intervention has lower inpatient mortality and is an excellent alternative to surgery for 
appropriately selected CV hospitalizations.

Surgery Charlson comorbidity index (CCI)Endoscopic reduction

Colonic volvulus



Background/Aims: Colonic volvulus (CV), a common cause of bowel obstruction, often requires intervention. We aimed to identify 
hospitalization trends and CV outcomes in the United States. 
Methods: We used the National Inpatient Sample to identify all adult CV hospitalizations in the United States from 2007 to 2017. Pa-
tient demographics, comorbidities, and inpatient outcomes were highlighted. Outcomes of endoscopic and surgical management were 
compared. 
Results: From 2007 to 2017, there were 220,666 CV hospitalizations. CV-related hospitalizations increased from 17,888 in 2007 to 
21,715 in 2017 (p<0.001). However, inpatient mortality decreased from 7.6% in 2007 to 6.2% in 2017 (p<0.001). Of all CV-related hos-
pitalizations, 13,745 underwent endoscopic intervention, and 77,157 underwent surgery. Although the endoscopic cohort had patients 
with a higher Charlson comorbidity index, we noted lower inpatient mortality (6.1% vs. 7.0%, p<0.001), mean length of stay (8.3 vs. 
11.8 days, p<0.001), and mean total healthcare charge ($68,126 vs. $106,703, p<0.001) compared to the surgical cohort. Male sex, in-
creased Charlson comorbidity index scores, acute kidney injury, and malnutrition were associated with higher odds of inpatient mor-
tality in patients with CV who underwent endoscopic management. 
Conclusions: Endoscopic intervention has lower inpatient mortality and is an excellent alternative to surgery for appropriately selected 
CV hospitalizations. 

Keywords: Endoscopy; General surgery; Intestinal volvulus; Mortality; Outcome assessment, health care

INTRODUCTION 

Large bowel obstruction is a frequent cause of hospitalization 
and may occur due to various benign or malignant causes.1 
Colonic volvulus (CV) refers to an axial rotation of a mobile 
colonic segment along with the vasculature around a fixed base, 
creating a closed loop mechanical intestinal obstruction.2 This 
may further lead to hemodynamic compromise and bowel isch-
emia, resulting in gangrene formation.2 The sigmoid colon and 
cecum are the most common sites of CV.1 Risk factors for the 
development of CV include chronic constipation, abdominal 
surgeries, previous history of volvulus, and megacolon.3 Ad-
ditionally, elderly patients, nursing home residents, and those 
with neuropsychiatric conditions are at increased risk.4,5 

In the United States (US), CV is the third most common 
cause of bowel obstruction in colorectal cancer and diverticu-
litis, accounting for approximately 3.5% of all bowel obstruc-
tions.3,6 Over the years, the incidence of sigmoid volvulus has 
remained relatively stable (1.9%); however, the incidence of 
cecal volvulus continues to increase by 5.53% annually.7 This 
rising incidence may be attributed to the increasing medical 
comorbidities and complexity of patients. Although there is an 
apparent increase in the incidence of CV, the clinical outcomes 
of patients with CV in an inpatient setting are largely unknown. 
Furthermore, in the era of minimally invasive interventions, it 
is essential to understand the utilization and compare the clin-
ical outcomes of endoscopic and surgical management options 
for CV. Therefore, our study aimed to identify hospitalization 
characteristics, comorbidities, and inpatient outcomes for CV 

hospitalization. We also compared hospitalization characteris-
tics and clinical outcomes of endoscopic and surgical manage-
ment strategies for CV and identified independent predictors of 
inpatient mortality for both management strategies. 

METHODS 

Design and data source 
The study cohort was obtained from the National Inpatient 
Sample (NIS) database. As part of the Healthcare Cost and Uti-
lization Project, the NIS gathers data on inpatient admissions 
submitted by hospitals across the US to state-wide data orga-
nizations, covering more than 95% of the US population.8 It 
approximates a 20-percent stratified sample, and the data were 
weighted to obtain national estimates.9 For the 2007-2017 study 
period, the database was coded using the International Classifi-
cation of Diseases (ICD)-9 and ICD-10 coding systems. 

Study population 
We identified all adult (≥18 years) hospitalizations with a pri-
mary discharge diagnosis of CV in the US from 2007 to 2017. 
These hospitalizations were further divided into two subgroups 
based on endoscopic or surgical management for comparative 
analysis. Endoscopic management primarily consisted of en-
doscopic detorsion via sigmoidoscopy or colonoscopy. Surgical 
management was defined as surgical resection of the bowel 
segment. Patients who underwent surgery after failure of endo-
scopic management were included in the surgical management 
subgroup for the analysis. 
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Statistical analysis and outcome measures 
Statistical analysis was conducted using Statistical Analysis 
System (ver. 9.4; SAS Institute Inc.) while accounting for the 
weights in the stratified survey design. The weights were con-
sidered during statistical estimation by incorporating variables 
for strata (stratum used to post-stratify hospitals), cluster 
(Healthcare Cost and Utilization Project hospital identification 
number), and weight (weight to discharges) in the NIS data-
base. Descriptive statistics were provided, including the mean 
(standard deviation) for continuous variables and count (per-
centage) for categorical variables. The Cochran-Armitage trend 
test was used to test the trend of the proportions of the binary 
variables in years. The trend of the averages of the continuous 
variables in years was examined using linear regression. The 
Rao-Scott design-adjusted chi-square test, which considers a 
stratified survey design, examined the association between two 
categorical variables. Differences in the means for age, length 
of stay (LOS), and total healthcare charge (THC) between the 
endoscopic and surgical interventions were tested using F-sta-
tistics from the weighted regression model. Adjusted hazard ra-
tios with 95% confidence intervals were obtained through Cox 
proportional hazard regression, which modeled factors that 
influenced age at death. All analytical results were considered 
statistically significant at p≤0.05. We report no missing data for 
the analyzed variables. 

Ethical statements 
The NIS database lacks patient- and hospital-specific identifi-
ers. Hence, this study was exempt from the institutional review 
board (IRB) review, as per the guidelines put forth by our insti-
tutional IRB for research on database studies. Hence, no con-
sent was required for NIS studies. 

RESULTS 

Hospitalization characteristics for CV hospitalizations 
Between 2007 and 2017, there were 220,666 hospitalizations 
for CV in the US. There was a trend toward increasing total 
CV hospitalizations in the US, from 17,888 in 2007 to 21,715 
in 2017 (p=0.0006). CV hospitalizations for males increased 
from 43.8% in 2007 to 45.4% in 2017 (p<0.0001). Patients aged 
50 to 79 years and those with a Charlson comorbidity index 
(CCI) score ≥3 (Fig. 1) were noted to have a rising trend of CV 
hospitalization (Table 1). Although Caucasians comprised the 
majority of the study cohort, there was a trend toward decreas-
ing CV hospitalizations in Caucasians from 76.4% in 2007 to 
73.3% in 2017 (p<0.0001). However, CV hospitalizations for 
Blacks and Hispanics continued to increase during the study 
period. We also noted an increasing trend in CV hospitaliza-
tions for patients with chronic constipation, opioid use, Par-
kinson’s disease, anxiety, depression, epilepsy, multiple sclerosis 
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Fig. 1. Trends of Charlson comorbidity index (CCI) for colonic volvulus-related hospitalizations in the United States from 2007 to 2017.
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(MS), migraines, and attention-deficit/hyperactivity disorder 
(Table 1). 

Inpatient mortality and healthcare utilization for CV hos-
pitalizations 
In the US, inpatient mortality for CV hospitalizations decreased 
from 7.6% in 2007 to 6.2% in 2017 (p<0.0001) (Table 2). Inpa-
tient mortality in males decreased from 9% in 2007 to 6.5% in 
2017 (p<0.0001) and in females from 6.5% to 6% (p<0.0001). 
Furthermore, we noted a decreasing trend in inpatient mortality 
in the Caucasian, Black, and Hispanic populations (Table 2). The 
mean LOS decreased from 10.2 days in 2007 to 8.8 days in 2017 
(p<0.0001). However, the mean THC increased from $64,447  
in 2007 to $100,928 in 2017 (p<0.0001) for CV hospitalizations. 

A comparative analysis of endoscopic versus surgical man-
agement of CV patients 
During the study period, 13,745 patients hospitalized for CV 
underwent endoscopic intervention, whereas 77,157 were 
managed with surgery. Patients in the surgical cohort were 
older (70.1 vs. 66.3 years, p<0.0001) than those in the endo-
scopic intervention cohort. From a racial perspective, a higher 
proportion of Blacks and Hispanics underwent endoscopic 
intervention, while a higher proportion of Caucasians under-
went surgery (Table 3). Furthermore, endoscopic management 
was more frequent in CV patients with high CCI scores and 
associated comorbidities (Tables 3, 4). Meanwhile, a higher pro-
portion of CV patients with low CCI scores required surgical 
resection. 

The endoscopic intervention cohort had a lower all-cause in-
patient mortality (6.1% vs. 7.0%, p<0.0001), shorter mean LOS 
(8.3 vs. 11.8 days, p<0.0001), and lower mean THC ($68,126 vs. 
$106,703, p<0.0001) than the surgical cohort, despite a higher 
proportion of patients with high CCI scores and associated 
comorbidities. Additionally, in the endoscopic intervention co-
hort, the inpatient mortality for Blacks was significantly lower 
(5.48% vs. 8.80%, p=0.0199) than that in the surgical cohort. 

Predictors of inpatient mortality for endoscopic manage-
ment of CV hospitalizations 
For endoscopic CV management, males had a 70.9% higher 
mortality risk than females after adjusting for other variables. 
Increased CCI scores were also associated with increased risk 
of inpatient mortality (Table 5). Furthermore, for patients hos-
pitalized for CV that underwent endoscopic management, the 
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Table 3. Comparative analysis of endoscopic intervention and surgical intervention for colonic volvulus in the United States from 2007 to 
2017

Variable Management of colonic volvulus 
with endoscopic intervention

Management of colonic volvulus 
with surgical intervention p-value

Total no. of hospitalizations 13,745 77,157
Mean age (yr) 66.3±0.14 70.1±0.33 <0.0001
Age group (yr)
 18–34 632 (4.6) 3,753 (4.9) <0.0001
 35–49 1,101 (8.0) 8,674 (11.2) <0.0001
 50–64 2,667 (19.4) 19,500 (25.3) <0.0001
 65–79 4,475 (32.6) 25,694 (33.3) <0.0001
 ≥80 4,870 (35.4) 19,535 (25.3) <0.0001
Sex
 Male 7,623 (55.5) 33,869 (43.9) <0.0001
 Female 6,122 (44.5) 43,264 (56.1) <0.0001
Race
 White 8,512 (68.3) 54,920 (79.4) <0.0001
 Black 2,288 (18.4) 7,943 (11.5) <0.0001
 Hispanic 1,005 (8.1) 3,738 (5.4) <0.0001
 Asian 298 (2.4) 792 (1.1) <0.0001
 Native American 31 (0.3) 326 (0.5) <0.0001
 Other 332 (2.7) 1,480 (2.1) <0.0001
Charlson comorbidity index
 0 4,734 (34.4) 33,096 (42.9) <0.0001
 1 3,455 (25.1) 18,452 (23.9) <0.0001
 2 2,531 (18.4) 12,209 (15.8) <0.0001
 ≥3 3,024 (22.0) 13,399 (17.4) <0.0001
Disposition
 Routine (home) 6,500 (47.3) 34,443 (44.7) <0.0001
 Transfer to short-term hospital 348 (2.5) 1,301 (1.7) <0.0001
 Transfer to another facility (skilled nursing facility, 

intermediate care facility)
4,141 (30.1) 23,782 (30.9) <0.0001

 Home health care 1,804 (13.1) 11,934 (15.5%) <0.0001
 Discharge against medical advice 96 (0.7) 177 (0.2%) <0.0001
 Inpatient mortality 836 (6.1) 5,396 (7.0%) <0.0001
Sex specific inpatient mortality
 Male 550 (7.2) 3,041 (9.0) 0.0285
 Female 286 (4.7) 2,349 (5.4) 0.2613
Race specific inpatient mortality
 White 539 (6.3) 3,730 (6.8) 0.4799
 Black 125 (5.5) 699 (8.8) 0.0199
 Hispanic 65 (6.5) 278 (7.5) 0.6646
Age group specific inpatient mortality (yr)
 18–34 14 (2.3) 103 (2.7) 0.7559
 35–49 10 (0.9) 183 (2.1) 0.2397
 50–64 63 (2.4) 834 (4.3) 0.0340
 65–79 248 (5.5) 1,774 (6.9) 0.1312
 ≥80 500 (10.3) 2,501 (12.8) 0.0313
Length of stay (day) 8.3 11.8 <0.0001
Total healthcare charge ($) 68,126 106,703 <0.0001

Values are presented as mean±standard error or number (%).

Dahiya et al. Colonic volvulus hospitalizations 

347



Table 4. Comparative analysis of comorbidities associated with endoscopic intervention and surgical intervention for colonic volvulus in the 
United States from 2007 to 2017

Comorbidities Management of colonic volvulus with 
endoscopic intervention (n=13,745)

Management of colonic volvulus with 
surgical intervention (n=77,157) p-value

Diabetes mellitus type 1 82 (0.6) 502 (0.7) 0.7338
Diabetes mellitus type 2 2,927 (21.3) 10,389 (13.5) <0.0001
Opioid use 44 (0.3) 369 (0.5) 0.2437
Parkinson’s disease 697 (5.1) 2,418 (3.1) <0.0001
Multiple sclerosis 168 (1.2) 748 (1.0) 0.2207
Chronic constipation 2,575 (18.7) 8,765 (11.4) <0.0001
Epilepsy 959 (7.0) 4,057 (5.3) 0.0002
Anxiety 837 (6.1) 6,191 (8.0) 0.0005
Depression 524 (3.8) 2,623 (3.4) 0.2802
Migraines 169 (1.2) 1,105 (1.4) 0.3860
Attention deficit hyperactivity disorder 39 (0.3) 337 (0.4) 0.2461
Hypertension 6,100 (44.4) 30,716 (39.8) <0.0001
Myocardial infarction 243 (1.8) 1,597 (2.1) 0.3140
Cardiomyopathy 429 (3.1) 1,859 (2.4) 4.9276
Congestive heart failure 1,870 (13.6) 8,710 (11.3) 0.0006
Atrial fibrillation 2,216 (16.1) 11,101 (14.4) 0.0185
Dyslipidemia 2,929 (21.3) 14,454 (18.7) 0.0013
Anemia 4,194 (30.5) 23,807 (30.9) 0.7336
Peripheral vascular disease 567 (4.1) 2,442 (3.2) 0.0115
Chronic kidney disease 1,563 (11.4) 6,425 (8.3) <0.0001
Acute kidney injury 1,965 (14.3) 12,460 (16.1) 0.0130
Chronic obstructive pulmonary disease 2,067 (15.0) 9,963 (12.9) 0.0029
Malnutrition 1,509 (11.0) 12,949 (16.8) <0.0001
Obesity 755 (5.5) 3,712 (4.8) 0.1313

Values are presented as number (%).

presence of acute kidney injury and malnutrition were associat-
ed with a 230.5% and 58.4% higher risk of inpatient mortality, 
respectively, than those without these complications, after ad-
justing for confounders such as patient and hospital character-
istics. 

Predictors of inpatient mortality for surgical management 
of CV hospitalizations 
For surgical CV management, males had a 19.9% higher mor-
tality risk than females after adjusting for other variables. Ad-
ditionally, for patients hospitalized for CV that underwent sur-
gical management, the presence of acute kidney injury, chronic 
obstructive pulmonary disease, malnutrition, and obesity were 
associated with 249.6%, 29.9%, 20.4%, and 56.4% higher risks 
of inpatient mortality, respectively, than those without these 
complications, after adjusting for confounders such as patient 
and hospital characteristics (Table 6). 

DISCUSSION 

Our study noted a rising trend of CV hospitalizations from 
17,888 in 2007 to 21,715 in 2017, with a decline in overall 
all-cause inpatient mortality. Despite a higher proportion of 
patients with CCI score ≥1 and associated comorbidities, endo-
scopic management had lower inpatient mortality, shorter mean 
LOS, and lower mean THC than surgical management for CV 
hospitalizations. The identification of trends, associations, clini-
cal outcomes, and a comparative analysis of treatment strategies 
for CV hospitalizations is essential, as it provides gastroenter-
ologists with real-world data on patients who might be at the 
highest risk of developing CV and those who may benefit the 
most from minimally invasive endoscopic interventions com-
pared to conventional surgery. 

Previous studies have reported that patients with chronic 
constipation, opioid users, and older patients are more likely 
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Table 5. Predictors of inpatient mortality for management of colonic 
volvulus with endoscopic intervention in the United States from 
2007 to 2017

Variable Adjusted hazard ratio 
(95% confidence interval) p-value

Sex
 Male Reference
 Female 0.585 (0.404–0.848) 0.005
Race
 White Reference
 Black 1.075 (0.657–1.759) 0.774
 Hispanic 1.317 (0.703–2.467) 0.390
 Asian 0.203 (0.026–1.585) 0.128
 Other 1.001 (0.291–3.441) 0.999
Charlson comorbidity index 1.172 (1.096–1.254) <0.0001
Hospital region
 Northeast Reference
 Midwest 1.847 (1.098–3.109) 0.021
 South 1.157 (0.754–1.776) 0.503
 West 1.115 (0.654–1.903) 0.689
Hospital bed size
 Small Reference
 Medium 1.414 (0.802–2.493) 0.231
 Large 1.479 (0.874–2.504) 0.145
Hospital location and  

teaching status
 Rural Reference
 Urban nonteaching 0.728 (0.375–1.411) 0.347
 Urban teaching 1.075 (0.564–2.049) 0.825
Comorbidities
 Without comorbidity Reference
 Type 2 diabetes mellitus 0.992 (0.624–1.576) 0.973
 Parkinson’s disease 1.256 (0.647–2.436) 0.500
 Chronic constipation 0.533 (0.320–0.888) 0.016
 Epilepsy 1.111 (0.454–2.721) 0.817
 Anxiety 1.466 (0.599–3.589) 0.402
 Depression 0.589 (0.196–1.772) 0.346
 Hypertension 0.775 (0.542–1.107) 0.161
 Myocardial infarction 2.688 (1.409–5.127) 0.003
 Cardiomyopathy 1.324 (0.671–2.611) 0.419
 Congestive heart failure 0.830 (0.554–1.243) 0.365
 Atrial fibrillation 0.967 (0.657–1.424) 0.866
 Dyslipidemia 0.959 (0.636–1.447) 0.842
 Anemia 0.845 (0.584–1.224) 0.374
 Peripheral vascular disease 1.104 (0.523–2.331) 0.795
 Chronic kidney disease 0.386 (0.221–0.673) 0.001
 Acute kidney injury 3.305 (2.303–4.743) <0.0001
 Chronic obstructive  

pulmonary disease
1.242 (0.804–1.919) 0.329

 Malnutrition 1.584 (1.022–2.456) 0.040
 Obesity (BMI >30 kg/m2) 0.251 (0.034–1.872) 0.177

BMI, body mass index.

Table 6. Predictors of inpatient mortality for surgical management 
of colonic volvulus in the United States from 2007 to 2017

Variable Adjusted hazard ratio 
(95% confidence interval) p-value

Sex
 Male Reference
 Female 0.834 (0.730–0.953) 0.008
Race
 White Reference
 Black 1.195 (0.982–1.454) 0.076
 Hispanic 1.212 (0.919–1.598) 0.174
 Asian 1.299 (0.780–2.162) 0.315
 Other 0.842 (0.520–1.363) 0.483
Charlson comorbidity index 1.169 (1.132–1.207) <0.0001
Hospital region
 Northeast Reference
 Midwest 0.913 (0.737–1.131) 0.406
 South 1.189 (0.989–1.431) 0.066
 West 0.874 (0.707–1.081) 0.215
Hospital bed size
 Small Reference
 Medium 1.268 (1.017–1.581) 0.035
 Large 1.255 (1.016–1.551) 0.035
Hospital location and  

teaching status
 Rural Reference
 Urban nonteaching 1.037 (0.817–1.315) 0.768
 Urban teaching 1.159 (0.911–1.474) 0.231
Comorbidities
 Without comorbidity Reference
 Type 2 diabetes mellitus 0.757 (0.624–0.918) 0.005
 Parkinson’s disease 0.956 (0.708–1.291) 0.767
 Chronic constipation 0.830 (0.656–1.051) 0.122
 Epilepsy 2.128 (1.559–2.903) <0.0001
 Anxiety 0.765 (0.528–1.109) 0.157
 Depression 0.732 (0.429–1.251) 0.254
 Hypertension 0.636 (0.551–0.734) <0.0001
 Myocardial infarction 1.521 (1.179–1.962) 0.001
 Cardiomyopathy 1.220 (0.910–1.637) 0.184
 Congestive heart failure 0.873 (0.742–1.027) 0.101
 Atrial fibrillation 0.975 (0.841–1.130) 0.735
 Dyslipidemia 0.738 (0.627–0.869) 0.0003
 Anemia 0.901 (0.787–1.031) 0.131
 Peripheral vascular disease 0.954 (0.717–1.268) 0.745
 Chronic kidney disease 0.431 (0.352–0.528) <0.0001
 Acute kidney injury 3.496 (3.013–4.056) <0.0001
 Chronic obstructive  

pulmonary disease
1.299 (1.110–1.520) 0.001

 Malnutrition 1.204 (1.042–1.392) 0.012
 Obesity (BMI >30 kg/m2) 1.564 (1.155–2.119) 0.004

BMI, body mass index.
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to develop CV compared to the general population.10-12 Ad-
ditionally, there is a higher likelihood of CV in patients with 
neuropsychiatric disorders.13 In this study, we observed a rise 
in CV hospitalizations for patients with chronic constipation 
from 7.8% in 2007 to 11.6% in 2017 and for opioid users from 
0.2% in 2007 to 1% in 2017 (Fig. 2). A higher proportion of CV 
hospitalizations for patients with chronic constipation under-
went endoscopic intervention than surgical resection (18.7% vs. 
11.4%, p<0.0001). This may, in part, be because the endoscopic 
detorsion was adequate and successful in these patients. Hence, 
additional emergent surgical intervention was not warranted. 
Furthermore, we did not find a statistically significant differ-
ence between the endoscopic and surgical management of opi-
oid users. For patients with neuropsychiatric disorders such as 
Parkinson’s disease and epilepsy, a higher proportion of patients 
underwent endoscopic intervention than surgical resection (Ta-
ble 4). This may have been due to the poor surgical candidacy 
of patients with neuropsychiatric disorders and an increased 
risk associated with surgical intervention compared to the min-
imally invasive nature of endoscopic procedures. 

Although patients may undergo endoscopic detorsion for 
CV, surgical resection is warranted in severe cases to prevent 
recurrence. Hence, there are more surgical resections compared 
to non-surgical decompression for CV.7 Our study echoes these 
findings as we noted that only 13,745 CV hospitalizations un-
derwent endoscopic management, while 77,157 patients un-
derwent surgical resection. Patients in the surgical cohort were 
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Fig. 2. Trends of inpatient mortality, opioid use, and chronic constipation for colonic volvulus-related hospitalizations in the United States 
from 2007 to 2017.

3.8 years older than those in the endoscopic cohort. This may 
be due to the recurrent episodes or severe ischemia from bow-
el obstruction requiring immediate surgical resection which 
are typically seen in older patients.14 Interestingly, we noted 
that a higher proportion of patients ≥80 years old underwent 
endoscopic intervention compared to surgical resection. This 
may be because these patients are poor surgical candidates for 
abdominal surgery and have a high risk of procedural mortal-
ity.15 Furthermore, compared to surgical resection, endoscopic 
management had lower inpatient mortality (Table 3), which can 
be attributed to the invasive nature of surgery and post-surgical 
complications. However, it is worth noting that we observed 
lower inpatient mortality rates (7%) for surgical resection com-
pared to other studies in the current literature, which reported 
mortality rates as high as 15% after the first resection and 9% 
after recurrent volvulus requiring surgery.16 This may, in part, 
be due to standardization and improvement in surgical tech-
niques and increased surgical experience with CV due to the 
rising hospitalization rates. 

Endoscopic therapy for CV may be appropriate in patients 
with multiple comorbidities despite surgical resection being the 
traditional practice.17 However, immediate surgical intervention 
is warranted if bowel perforation or gangrene is suspected.17 In 
our study, a higher proportion of patients with CCI scores ≥1 
and associated comorbidities underwent endoscopic interven-
tion, while those with a lower comorbidity burden underwent 
surgical resection (Fig. 3). However, the endoscopic cohort had 
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a lower inpatient mortality rate. This finding was in line with 
the current literature.18 It suggests that the endoscopic approach 
may be a better alternative for patients with a high comorbidity 
burden. After adjusting for confounders, we noted that male 
sex, increased CCI scores, acute kidney injury, and malnutri-
tion were associated with a higher risk of inpatient mortality in 
patients undergoing endoscopic intervention for CV; however, 
the presence of neuropsychiatric disorders was not associated 
with an increased risk of inpatient mortality in these patients. 
Furthermore, for surgical management, male sex, increased 
CCI scores, acute kidney injury, chronic obstructive pulmonary 
disease, malnutrition, and obesity were associated with a higher 
risk of inpatient mortality, after adjusting for patient and hospi-
tal characteristics. 

During the 2007–2017 study period, the mean LOS for CV 
hospitalizations decreased from 10.2 days in 2007 to 8.8 days 
in 2017. This may be attributed to improved inpatient manage-
ment strategies and the widespread availability of endoscopic 
intervention, which is a less invasive approach for CV. However, 
the mean THC for CV hospitalization increased from $64,447 
in 2007 to $100,928 in 2017. This may, in part, be secondary to 
the involvement of a multidisciplinary team of specialists and 
ancillary healthcare professionals in managing complex patients 
and complications. Moreover, compared with surgical manage-
ment, the endoscopic intervention cohort had a shorter mean 
LOS (8.3 vs. 11.8 days, p<0.0001) and lower mean THC ($68,126 
vs. $106,703, p<0.0001). This is likely due to faster recovery 
times and fewer days in the intensive care unit for patients 
managed with endoscopic interventions. 

This study has several strengths and limitations. The study 
population, derived from a large, multi-ethnic, publicly avail-
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Fig. 3. Comparison of Charlson comorbidity index (CCI) for endo-
scopic and surgical management of colonic volvulus-related hospi-
talizations in the United States from 2007 to 2017.

able database, was a key strength of this study. The NIS database 
contains information on inpatient hospital stays from hospitals 
across the US, covering 97% of the US population. Hence, the 
outcomes derived from this study are applicable and general-
izable to hospitalizations in the US. The 11-year study period 
from 2007 to 2017 allowed us to establish meaningful trends 
and outcomes, in addition to the current literature. Addition-
ally, through the unique study design, we not only focused on 
hospitalization characteristics, clinical outcomes, and associ-
ations of CV but also compared the differences in endoscopic 
and surgical management for CV. This allowed for extensive 
analysis and helped to assess the disease entity thoroughly. De-
spite its numerous strengths, we acknowledge the limitations of 
our study. The NIS database does not contain data on the sever-
ity of CV, the methods used to establish a diagnosis, or the hos-
pital course. We were unable to assess the impact of pharmaco-
therapy in the management of CV, which could have impacted 
the findings of this study. Finally, the NIS is an administrative 
database that uses ICD codes to store information; hence, the 
possibility of coding errors cannot be excluded. Despite these 
limitations, the large sample size, unique methodology, and 
comprehensive analysis techniques help us to better understand 
the disease entity. This article aims to stimulate conversations 
and promote further research on CV.  

In conclusion, there was an increase in CV hospitalizations 
between 2007–2017; however, all-cause inpatient mortality de-
clined. In addition to other risk factors, CV hospitalization for 
patients with chronic constipation and opioid use has increased. 
Endoscopic therapy was associated with lower inpatient mor-
tality, LOS, and THC than surgery. In the absence of colonic 
ischemia or perforations associated with CV, endoscopic ther-
apy may be an excellent alternative to surgery in appropriately 
selected patients and should be offered as a treatment modality 
for CV hospitalization. 
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