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Superior mesenteric artery syndrome following
colorectal surgery: a systematic review

Nourah Alsaleh, MD**, Waed Yaseen, MD**, Renad Abo Alshamat, MD?, Raghad Aljurushi, MD¢,
Basem Alshareef, MD**

Background: Superior mesenteric artery syndrome (SMAS) is a rare characterized by obstruction of the third portion of the
duodenum due to compression of this region between the superior mesenteric artery (SMA) and aorta. Diagnosis of SMAS post-
surgical procedures is challenging due to nonspecific symptoms.

Methods: In accordance with the Preferred Reported Items for Systematic Reviews and Meta-Analysis guidelines, five electronic
databases were systematically searched of all case reports published on SMAS diagnosed after colorectal procedures up to
October 2023. The primary search of the databases revealed a total of 70 published articles. Thirty-eight studies were included.
Aim: to discuss the prevalence of SMAS post-colorectal surgery, possible causes, preventive measures and best management options.
Results: Total proctocolectomy with ileal J-pouch anal anastomosis was the most commonly reported surgical procedure (41.6%)
preceding the diagnosis. Onset of symptoms since the primary operation had a wide range 1 day to >10 years. With a significant
relation (P = 0.017) between duration of conservative treatment (>2 weeks) and its success.

Limitations: Our study was limited by a small sample size, the retrospective nature of data collection, variability in patient
populations, surgical techniques, and postoperative care protocols across the included studies, and short follow-up periods.
Discussion: Majority of patient with SMAS following a colorectal surgery had successful conservative management (62.9%) within
the time frame of 2—-4 weeks (78.5%), while most reported patients with more extended conservative period eventually resorted to
surgical management.

Conclusion: While conservative management is usually effective, surgical intervention should always be considered if there is no
improvement within 4 weeks. Future research should focus on larger prospective studies to validate these findings and explore

additional predictors of treatment success.

Keywords: colectomy, duodenal obstruction, ileoanal pouch, superior mesenteric artery syndrome, Wilkie’s syndrome

Introduction

Superior mesenteric artery syndrome (SMAS) is a rare benign
disease which has been described before with a variety of other
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HIGHLIGHTS

e Superior mesenteric artery syndrome is rare and it is very
challenging to be detected in post-surgical procedure due
to its nonspecific symptom.

e Through our literature We have found that total procto-
colectomy with leal J-pouch anal anastomosis was the
most commonly reported surgical procedure (41.6%) pre-
ceding the diagnosis in comparison to other colorectal
surgery.

e The purpose of this report is to discuss wither conserva-
tive management or early surgical management have bet-
ter treatment chance in light of our literature.

o We believe that the early detection of SMAS and initial
aggressive conservative management can work, and results
vary widely, those requiring more extended conservative
treatment eventually resorted to surgical management.

o Additional research with larger sample sizes and addi-
tional variables is needed to define patient management
strategies and more standardized treatment plans.

names, including Cast syndrome, Wilkie syndrome, arterio-
mesenteric duodenal obstruction, and chronic duodenal
ileus!"!. Characterized by extrinsic compression of the third
portion of the duodenum between the superior mesenteric artery
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(SMA) and abdominal aorta with aortomesantric angle less than
25°01¢1 " with estimated incidence in the general population
0.013%-0.78%!7*17181 This condition, first described by Von
Rokitansky in 1861, is characterized by gastrointestinal symp-
toms, including bilious or non-bilious vomiting, abdominal
pain, persistent nausea, and sudden significant weight loss.
SMA syndrome after colectomy is extremely rare®!°],

Colectomy surgery, commonly performed for colorectal can-
cer, inflammatory bowel disease, or other gastrointestinal condi-
tions, induces profound changes in abdominal anatomy and
physiology. Postoperative weight loss, loss of mesenteric fat, or
altered positioning of the duodenum increases the risk of SMAS.
As such, colectomy patients are at heightened risk of developing
this rare complication. The connection between colectomy and
SMAS is particularly relevant given the increased rates of colect-
omy in recent years''!l. Recognizing SMAS in the postoperative
setting is crucial to prevent misdiagnosis and ensure timely man-
agement. The diagnosing SMAS is based on high index of suspi-
cion and confirmed by imaging studies (contrast CT, fluoroscopy,
and or MRI angiography)l'*¢%1519221 Diagnosing SMA syn-
drome symptoms are often nonspecific and can overlap with
more common gastrointestinal conditions such as gastritis, gas-
troparesis, gastroesophageal reflux disease, and irritable bowel
syndrome. Common clinical manifestations of SMA syndrome
include early satiety, postprandial abdominal pain or discomfort,
nausea, bilious vomiting typically following meals, bloating,
belching, and reflux!!=#-7-13:1%:20],

This systematic review aims to discuss the management of
SMAS after colorectal surgery, exploring the potential methods
to prevent its occurrence during the initial surgery. Given the
complexity and rarity of SMAS, especially following colorectal
procedures, this review seeks to consolidate current knowledge
and provide recommendations based on available evidence.

Methodology

Screen and select studies

All study reporting SMA Syndrome after colonic surgery was
included in adult and pediatric group, studies were excluded if
SMA Syndrome occurred spontaneous, after or during receiving
chemotherapy, not related to colorectal surgery, no full study or
English abstract was available. The Preferred Reporting Items
for Systematic reviews and Meta-Analyses guidelines were
followed!"*l. A comprehensive literature search was conducted
using databases such as PubMed, EMBASE, Cochrane, Scopus,
and Google Scholar. The search terms included “superior
mesenteric artery syndrome,” “colectomy,” “ileoanal pouch,”
“duodenal obstruction,” and “Wilkie’s syndrome.” The search
was limited to studies published in English or those with English
abstracts. The last review was conducted on 17 October 2023;
any papers published after this date were not included.

Assessment of the quality and risk of bias

Research articles were independently assessed by three reviewers
(NA, WY, and/or RA) using the QualSyst tool. This standar-
dized, reproducible, and quantitative tool evaluates research
quality across various study designs, including both quantitative
and qualitative methodologies. It focuses on the internal validity
of studies, emphasizing how well the design, execution, and
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analysis minimize errors and biases. Each study receives
a score ranging from 0 to 1, with higher scores reflecting greater
methodological rigor and lower risk of bias. Scores are categor-
ized as follows: >0.8 (strong), 0.71-0.79 (good), 0.50-0.70
(adequate), and <0.50 (limited). While the QualSyst score
informed the quality appraisal, it was not used to exclude studies
from the review.

Across the studies assessed, 75% demonstrated methodologi-
cal rigor rated as either “good” or “strong,” with a median
QualSyst score of 0.75 (range: 0.36—1.00; interquartile range:
0.14). Despite these ratings, evidence related to the clinical care
of SMA in adults was generally poor. For studies focused on
patient experience or patient-reported outcomes, selection bias
was often high due to recruitment strategies (e.g., opt-in designs)
or participant characteristics (e.g., underrepresentation of indi-
viduals with lower educational attainment). Information bias
was moderate, primarily attributed to the use of non-validated
survey instruments in several studies. Additionally, concerns
about generalizability were notable.

Data extraction software

Data extraction was conducted by two reviewers and was ver-
ified by a third and fourth reviewers. Data were extracted under
the broad categories of participant demographics, clinical
details, treatment and surgery-related details and clinical out-
comes reported. All reported outcomes were identified and
recorded.

Data synthesis and analyses

Data were summarized in Table 1. Descriptive data were expressed
using basic statistics including proportions and averages. Patients
were divided into three groups based on the duration of conserva-
tive management (<2 weeks, 2—4 weeks, and >4 weeks). Cases with
unknown results were removed. Differences between the two con-
servative management groups were analyzed using an independent
samples t-test or Chi-Square Test. P values <0.05 were considered
statistically significant. All data were analyzed using IBM SPSS
Statistics software. Additionally, logistic regression analysis was
performed to evaluate the impact of age, duration of conservative
management, and timing of diagnosis on the success of conserva-
tive treatment.

Result

The primary search of the databases revealed a total of 70
published articles. The literature search strategy flowchart is
shown in (Fig. 1). In total, 53 manuscripts were examined in
full, of which 38 articles met our inclusion criteria. Table 2
shows the details of the included cases. There was a total of 34
cases with a mean age of 47.7 = 23.9 years. The majority were
male (55.5%).

Surgical procedures included total proctocolectomy with ileal
J-pouch anal anastomosis (41.6%), subtotal colectomy
(11.1%), left hemicolectomy (8.3%), extended left hemicolect-
omy (2.7%), left hemicolectomy and LAR (2.7%), right hemi-
colectomy (8.3%), LAR (5.5%), transverse colectomy (2.7%),
small bowel resection (8.3%), intra-abdominal abscess drainage
(2.7%), Deloyers procedure (2.7%), and cecopexy (2.7%). The
majority of patients had a single colorectal operation (88.8%),
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Figure 1. The flow diagram of study selection.

while 11.1% had multiple operations. Ulcerative colitis was the
most common disease leading to surgery (19.4%).

Vomiting was the most common symptom among all patients
(86.1%), followed by abdominal pain (36.1%). The time of
onset of symptoms since the primary operation ranged from as
short as 1 day to as long as over 10 years (Table 3). Among the
34 cases, 22 had successful conservative management, while 4
cases underwent immediate surgical intervention at presenta-
tion. One patient died from disease complications, and one
elected to go for surgery, and these cases were excluded. There
was a significant relation (P = 0.017) between the duration of
conservative treatment and its success (Table 4). Figure 2 shows
the distribution of patients by group and duration of conserva-
tive management.

A logistic regression analysis was conducted to evaluate the
impact of age, duration of conservative management, and timing
of diagnosis on the success of conservative treatment in patients
with SMAS following colorectal surgery. Initially, the type of
surgery was included as a predictor, but it caused perfect separa-
tion and was therefore excluded from the final model. The final
model included 20 observations with age, duration (categorized
as <2 weeks, 2—4 weeks, and >4 weeks), and timing of diagnosis
(early vs. late) as predictors. Due to multicollinearity issues, the
>4 weeks category was excluded from the final model. The results
indicated that none of the predictors were statistically significant.
Specifically, the coefficient for age was -0.0065 (P = 0.874), for
duration (2-4 weeks) was —0.0571 (P = 0.954), and for timing of
diagnosis was 0.8321 (P = 0.376). The model’s pseudo R-squared
value was 0.03215, suggesting that the included variables
explained very little of the variance in the outcome. These findings

indicate that, within the limitations of this dataset, age, duration
of conservative management, and timing of diagnosis do not
significantly predict the success of conservative treatment in
SMAS patients following colorectal surgery (Table 4).

Summary of data from cases included in the review

Characteristic ALL (n = 36) %
Age (y), mean + SD 47.7 =239
Gender
Male 20 55.5
Female 16 444
First diagnosis
Malignant
FAP 4 11.1
Acceding colon lesions 6 16.6
Deseing colon lesions 5 13.9
Hepatic flexure lesions 1 2.7
Transverse colon lesions 1 2.7
Synchronies lesions 3 8.3
Small bowel lesions 2 55
Benign
Cecal volvulus 1 2.7
Inflammatory
uc 7 19.4
Infectious
Appendicitis 1 2.7
(Continues)
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(Continued).

Characteristic ALL (n = 36) %
Abdominal TB 1 2.7
Intra-abdominal Abscess 1 2.7
Clostridium difficile colitis 1 2.7
Candida infection 1 2.7

Motility disorders
Hirschsprung disease 1 2.7

Surgery performed
Total proctocolectomy + ileal J-pouch anal anastomosis 15 41.6
Subtotal colectomy 4 1141
Left hemicolectomy 3 8.3
Extended left hemicolectomy 1 2.7
Left hemicolectomy + LAR 1 2.7
Right hemicolectomy 3 8.3
LAR 2 55
Transverse colectomy 1 2.7
Small bowel resection 3 8.3
Intra-abdominal abscess drainage 1 2.7
Deloyers procedure 1 2.7
Cecopexy 1 2.7

Number of colorectal operations preformed
Single operation 32 88.8
Multiple operations 4 111

Signs & Symptoms
Nausea 8 22.2
Vomiting 31 86.1
Abdominal pain 13 36.1
Abdominal distension 12 33.3
Diarrhea 3 8.3
Increase NGT aspirate 3 8.3
No passage of gas through the ileostomy 2 55
Decreased oral intake 3 8.3
Wight loss 5 13.8

Treatment
Successful conservative management 22 62.9
Failed conservative management 10 25.7
Immediate surgical management 4 1.4

Discussion

Diagnosis of SMAS post-surgical procedures is challenging due
to nonspecific symptoms, including nausea, vomiting, abdom-
inal pain, anorexia, and early satiety™?. Our systematic review
showed that the presentation may range from POD 1 to 10 years
with commonest presentation at POD 5-10 (36.1 %), It is
usually confirmed by imaging studies, with UGI series remaining
the best diagnostic modality!®”'*?3!, demonstrating dilatation
of the proximal duodenum with failure of contrast passage
through the third part of the duodenum and cutoff. CT

Timing of postoperative presentation

Early, no. (%)

POD 1-5 POD 5-10 POD 10-15 POD 15-30
8 (22.2%) 13 (36.1%) 7 (19.4%) 2 (5.5%)
Late, no. (%)

POY 1-5 POY 5-10 POY >10

3(8.3%) 2 (5.5%) 1(2.7%)

Annals of Medicine & Surgery

Stratified sociodemographic and clinical characteristics for suc-
cessful versus failed conservative management

Successful Failed
conservative conservative
treatment (N =22) treatment(N=10) P
Age (y), mean + SD 465 + 2417 454 + 217

Gender 0.32

Male, no. (%) 15 (68.1 %) 4 (44.4 %)
Female, no. (%) 7(31.8 %) 5 (55.5 %)
Surgery performed
Total proctocolectomy + ileal 8 (36.3 %) 6 (66.6 %)
J-pouch anal anastomosis
Subtotal colectomy 2 (9 %) 1(11.1%)
Left hemicolectomy 3 (13.6 %) 10111 %)
Extended left hemicolectomy 0 0
Left hemicolectomy + LAR 0 0
LAR 29 %) 0
Right hemicolectomy 2 (9 %) 0
Transverse colectomy 1(4.5%) 0
Small bowel resection 3 (13.6 %) 0
Deloyers procedure 1(4.5%) 0
Cecopexy 0 1(11.1%)
Early of postoperative
presentation (d), no. (%)
1-5 5 (22.7%) 2 (20%)
5-10 9 (40.9%) 3 (30%)
10-15 6 (27.2%) 2 (20%)
Late of postoperative
presentation (Y), no. (%)
1-5 2 (9.1%) 0
5-10 0 0
>10 0 1(10%)
Duration of conservative (n=14) h=7) 0.017
management
<2 weeks 1(7.1 %) 3(42.9 %)
2—4 weeks 11(78.5 %) 1(14.2 %)
>4 weeks 2 (14.9 %) 3(42.9 %)
Vomiting symptoms, no. (%) 0.93
Yes 20 (90.9%) 9 (90%)
No 2 (9.1%) 1(10%)
Abdominal pain, no. (%) 0.21
Yes 8 (36.3%) 6 (60%)
No 14 (63.6%) 4 (40%)
Abdominal distension, no. (%) 0.12
Yes 8 (36.3%) 1(10%)
No 14 (63.6%) 9 (90%)
Nausea symptoms, no. (%) 0.65
Yes 6 (27.2%) 2 (20 %)
No 16 (72.7%) 8 (80 %)

angiography may demonstrate a narrowed aortomesenteric
angle of <25° and aortomesenteric distance of
<10 mm[177,9,l5,17722,24—27]‘

Conservative management is attempted initially through high
calorie intake via parenteral feeding, decompression of the small
bowel with a nasogastric tube, fluid resuscitation and correction
of electrolyte abnormalities. Enteral feeding may be introduced
with a nasojejunal tube placed distal to the obstruction.

The surgical management consisted of three procedures, namely,
Strong’s procedure (mobilizes the duodenum by dividing the liga-
ment of Treitz. Once the duodenal-jejunal junction is mobilized, he
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Figure 2. Distribution of patients by group and duration of conservative management.

duodenum is positioned to the right of the superior mesenteric
artery), duodeno-jejunostomy, or a gastrojejunostomy'2®!. The gas-
trojejunostomy is usually undertaken in the presence of gastric
distention which has caused gastroparesis and delayed emptying
of the stomach. The laparoscopic duodenojejunostomy is now the
surgical procedure of choicel’>7-1%:1723:2%:2¢] with success rates of
over 90% over the long term!®’!, Strong’s procedure has a failure
rate of over 25 % and is not currently reccommended. However, its
durability over the long term has been well demonstrated!*'!.
Vascular implantation of the superior mesenteric artery is only
used as a last resort due to its attendant morbidity™’.

Upon the literature, preoperative preparation is needed to
reduce the incidence of SMAS by nutritional support for severely
malnourished patients 7-14 days, Intra-operative prevention
measures to ensure tension free anastomosis, good vascularity,
avoid excessive electrocautery to reduce the damage to the
intestinal wall plexus, preforming strong procedure during first
surgery especially in colorectal surgery with [PAA[S5%20:23.241,

Previous studies have shown that diagnosing as well as
managing SMAS is challenging due to its rarity and
complexity!!337:15:17:19:25261 Oy findings align with these stu-
dies, indicating that while conservative management can work,
results vary widely. Our study found that following colorectal
surgery 62.9% of patients with SMAS had successful conserva-
tive management, with the majority improving within 2—4 weeks
(78.5%). This emphasizes the importance of early and aggres-
sive conservative management, including high-calorie intake via
parenteral feeding, nasogastric decompression, and correction
of electrolyte imbalances. Enteral feeding may be introduced
with a nasojejunal tube placed distal to the obstruction!'!,
Despite this, those requiring more extended conservative treat-
ment eventually resorted to surgical management.

Limitations

The limited number of cases, variability in reporting and missing
data in some of the articles might have influenced results,

retrospective nature of data collection, variability in patient
populations, surgical techniques, and postoperative care proto-
cols across the included studies, and short follow-up periods
might potentially lid to a lack of statistical power to detect
significant predictors. This highlights the need for individualized
patient management strategies and more standardized treatment
plans and larger, multicenter studies to confirm these outcomes.

Conclusions

The diagnosis of SMAS post-colorectal surgeries is based on high
index of clinical suspicion and confirmed by imaging studies. It
can be preventable by preoperative nutritional support and
intraoperative techniques. While conservative management is
often attempted, our analysis did not find a significant relation-
ship between the duration of conservative management and its
success, suggesting other factors might influence outcomes. Given
the small sample size and limited variables, further research with
larger sample sizes and additional variables is necessary.
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