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Upper gastrointestinal series after sleeve gastrectomy is unnecessary
to evaluate for gastric sleeve stenosis
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Abstract

Background There has been an increase in sleeve gastrectomy (SG) procedures being performed worldwide, and a paralleled
rise in prevalence of gastric sleeve stenosis (GSS). Symptoms include dysphagia, reflux, and obstructive symptoms. Upper
gastrointestinal series (UGIS) is commonly performed in the diagnostic algorithm prior to referral for endoscopic dilation;
however, little is known about its utility in making a diagnosis. Our aim was to evaluate positive predictive value (PPV) and
negative predictive value (NPV) of UGIS in detection of GSS.

Methods We performed a retrospective analysis of a prospectively collected database at a tertiary center for patients referred
with nausea/vomiting or obstructive symptoms following SG between 2017 and 2019. All patients underwent upper endos-
copy (EGD) for evaluation of GSS. Serial balloon dilations were performed for GSS with increasing balloon size and/or
filling pressure until symptom resolution or referral for surgical revision. Primary outcomes were PPV and NPV for UGIS
in predicting GSS. Secondary outcomes included EGD findings and symptom response to dilation.

Results Thirty consecutive patients were included in the analyses. The most common presenting symptoms were nausea
(66.7%), vomiting (60.0%) reflux (66.7%), and abdominal pain (54.8%). Twenty-two (73.3%) patients underwent UGIS prior
to EGD. On diagnostic EGD, 27 (87.1%) patients were diagnosed with GSS. The sensitivity and NPV of UGIS to detect
GSS was 30.0%, and 12.5%, respectively. All 6 patients with GSS on UGIS also had GSS on endoscopic evaluation (speci-
ficity =100%, PPV =100%). Twenty-six (86.6%) patients had resolution of symptoms with a mean 1.97 + 1.13 dilations.
Conclusion UGIS following SG has low NPV to evaluate for GSS. Independent of the UGIS findings, majority of patients
found to have GSS on EGD had symptom improvement with dilations. The utility of UGIS is limited for diagnosing GSS
and when suspicion for GSS is high, patients should be referred directly for EGD.
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Obesity is an ongoing problem affecting 93 million indi-
viduals in the United States with a prevalence reaching 40%
[1]. Sleeve gastrectomy (SG) is a rapidly growing surgical
option given its efficacy and safety profile, with lower com-
plication rates when compared to Roux-en-Y gastric bypass
(RYGB) [2-4] However, adverse events do occur and include
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gastroesophageal reflux disease, leaks along the staple line,
and gastric sleeve stenosis (GSS) [5-7].

GSS, defined as narrowing of the sleeve or significant
angulation of the gastric lumen, occurs in approximately
0.1-3.9% of patients [8—12]. As the number of SG proce-
dures increase, we have seen a parallel rise in the prevalence
of GSS. Typical symptoms include nausea, vomiting, epigas-
tric abdominal pain, dysphagia, reflux and regurgitation [8,
13]. The time between operation and presentation with GSS
symptoms is quite variable and can occur days or months
to years after initial surgery [8, 14]. The etiology of GSS is
not entirely clear but is felt to occur due to over-retraction
of the greater curvature during stapling, early post-operative
edema, ischemia, torsion, or scarring of the sleeve [5, 14].

Current diagnostic algorithms have proposed radio-
graphic evaluation with an upper gastrointestinal series
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(UGIS) for evaluation of these symptoms [14]. Independent
of these findings, simultaneous referral for upper endoscopy
is not uncommon. Little is known about the utility of per-
forming an UGIS prior to endoscopy. The aim of the cur-
rent study was to evaluate the utility of UGIS for detecting
GSS prior to endoscopic evaluation. We hypothesized that
UGIS would have a low sensitivity in detection of GSS and
is likely an unnecessary test in evaluation of these patients.

Materials and methods
Study sample

We performed a retrospective analysis of a prospectively
collected database at a single tertiary care center for adult
patients referred with nausea, vomiting and/or obstructive
symptoms following SG between May 2017 and May 2019.
All patients in this study underwent upper endoscopy (EGD)
for evaluation of GSS. Consistent with prior literature, the
diagnosis of stenosis was confirmed endoscopically when
the passage of the endoscope through the gastric lumen
was difficult due to narrowing of the sleeve or required
considerable scope rotation due to twisting or angulation
[12]. Patients with simultaneous sleeve leaks were excluded
from inclusion. The study was approved by the Institutional
Review Board prior to inception.

Study variables

Data collected included age, sex, date of bariatric surgery,
pre-surgical body mass index (BMI), nadir BMI, BMI at
time of referral, symptoms, UGIS findings, procedural infor-
mation, and response to treatment.

Procedure protocol

A single expert bariatric endoscopist performed all of the
endoscopic procedures. A diagnostic upper endoscopy was
completed in all patients to confirm the diagnosis of sleeve
stenosis and obtain measurements of standard upper GI land-
marks. If stenosis was demonstrated, patients were treated
with balloon dilation using a 20 mm hydrostatic balloon
(Cook Medical, Bloomington, IN) at the level of the gastric
stenosis followed by successive pneumatic balloon dila-
tion (PBD) (Boston Scientific, Marlborough, MA). Patients
were brought back for repeat PBD every 2—4 weeks with
increasing balloon size (30 mm, 35 mm, 40 mm) and/or fill-
ing pressure until resolution of symptoms was achieved or
patient was referred for surgical revision. Care was taken to
avoid the pylorus and gastroesophageal junction. Surgical
referral was performed in patients who did not respond to
endoscopic dilation.
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Outcomes

Primary outcomes were PPV and NPV for UGIS in predict-
ing GSS. Secondary outcomes included EGD findings and
symptom response to dilation. Patients were followed for
a minimum of 6 months after completion of the final dila-
tion. Patient-reported symptom response was assessed by the
provider at follow-up clinic visits or subsequent procedures.
Symptoms were rated on a Likert scale of 1 (completely bet-
ter) to 5 (no improvement, same as prior dilation). Failure
was defined as the persistence of symptoms (score 4 or 5) or
need for surgical revision. Success was defined as durable
resolution of symptoms that allowed the patient to avoid
surgery.

Statistical analyses

Descriptive statistics were summarized as proportions and
presented as means and standard deviations. Fisher’s exact
test for binary variables and Student’s t test or Wilcoxon
signed-rank test for continuous variables were applied to
assess baseline differences. Overall test sensitivity, specific-
ity, and positive predictive value (PPV) and negative pre-
dictive value (NPV) of the UGIS test were calculated. All
statistical analyses were performed using StataMP v14.1.412
(StataCorp LLC, College Station, TX).

Results

During the 2-year study period, 30 consecutive patients
with SG were referred for further evaluation with EGD
for symptoms of nausea (66.7%, n=20), vomiting (60.0%,
n=18), reflux (66.7%, n=20), dysphagia (20%, n=6), and/
or abdominal pain (54.8%, n=17). Demographic char-
acteristics are shown in Table 1. Mean (+SD) age was
443 +11.6 and 80.7% (n=25) of the patients were female.
Ninety percent (27/30) of patients presented with late symp-
toms (> 30 days) following surgery. Mean (+ SD) number
of days from initial gastric sleeve surgery to referral for
symptoms was 994.2 +1549.1 (range: 16 to 8402 days).
Mean (+ SD) number of days between surgery and upper
GI series was 696.8 +656.2 (range: 38 to 2281 days). Mean
(= SD) number of days between surgery and endoscopy was
1198.9 + 1487.6 (range: 39 to 8448 days). Mode bougie dila-
tor size used for sleeve gastrectomy was 36 French (range:
32-48 French) (Table 2).

Upper GI series was performed in 73.3% (22/30) of
patients prior to EGD. Of these patients, 27.3% (n=6) were
found to have GSS on upper GI series (Fig. 1A). All patients
included in this study underwent diagnostic EGD based on
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Table 1 Baseline patient characteristics

Patient characteristic

Age (years) (mean =+ SD) 453+11.6
Females (n, %) 25 (80.7)
Laparoscopic SG (n, %) 29 (96)
Open (n, %) 13.7)
Pre-surgery BMI (kg/mz) (mean +SD) 473482
Nadir BMI (kg/mz) (mean + SD) 30.5+5.6
Current BMI (kg/mz) (mean + SD) 323+59
Presenting symptoms

Reflux (n, %) 20 (66.7)
Nausea (1, %) 20 (66.7)
Vomiting (n, %) 18 (60.0)
Abdominal pain (n, %) 17 (54.8)
Dysphagia (n, %) 6 (20)
Weight regain (n, %) 5(16.7)

Table 2 Percent GSS detected on UGIS and EGD by Bougie dilator
size

Bougie size Fr Number of Stenosis on UGI  Stenosis on
patients® (N, %) EGD (N, %)

32 2 0(0) 2 (100)

34 7 3(43) 7 (100)

36 14 2(14.3) 11 (78.6)

40 1 0(0) 1 (100)

48 1 0 (0) 0 (0)

#Bougie dilator size known for 25/30 patients

Fig. 1 Example of gastric sleeve stenosis (GSS) seen on Upper GI
series (A), upper endoscopy (B), and during pneumatic dilation (C)

presenting symptoms. Of these, 26/30 (86.7%) patients
were noted to have endoscopic findings consistent with GSS
(Fig. 1B). The sensitivity and NPV of UGIS to detect GSS
were 30.0% and 12.5%, respectively. All 6 patients with GSS
demonstrated on UGIS also had GSS demonstrated on endo-
scopic evaluation (specificity = 100%, PPV =100%). Percent
GSS detected on UGIS and EGD by Bougie dilator size is
shown in Table 2.

Endoscopic pneumatic dilation was performed in all
patients identified with GSS on upper endoscopy (Fig. 1C).
The mean number of dilations per patient was 1.97 +1.13.
Twenty-six (86.6%) patients had resolution of symptoms
with successive dilations. Three (9.6%) patients underwent
conversion to RYGB due to persistent symptoms or lack of
durable resolution of symptoms. No patients were lost to
follow-up during the study period (Fig. 2).

Discussion

Sleeve gastrectomy procedures have become increasingly
performed in the United States over the past decade [15,
16]. GSS can be an early or late adverse event of the proce-
dure, and its prevalence is increasing given the increasing
number of procedures being performed. In this study, we
found that an UGIS for detection of GSS has a low sensi-
tivity (30%) and NPV (12.5%). UGIS was highly specific
for GSS, with a specificity of 100%. Interestingly, 87.1% of
patients were diagnosed with GSS on endoscopy, and nearly
90% responded to serial dilations. These results suggest that
an upper GI series has limited utility in diagnosis of GSS.

With the growing number of SG procedures being per-
formed, it is necessary to streamline the evaluation protocol
for patients presumed to have GSS. There have been no stud-
ies to date to determine the most cost-effective approach in
this population. It is known from several studies that routine
UGIS is not cost-effective in the detection of early post-
operative leaks and thus is not recommended [6, 17-19].

We believe that obtaining UGIS when GSS is suspected
instead of direct referral to EGD could result in a delay of
care for the patient. Furthermore, it is an expensive and
unnecessary test that provides limited information in the
management of these patients. Regardless of the findings on
UGIS, all patients in the current study underwent endoscopic
evaluation. The UGIS provided little information that led to
change in management for these patients. Furthermore, only
27.3% of patients were found to have GSS on UGIS, thus a
large proportion of patients who have clinically significant
GSS may be underdiagnosed. Expedited endoscopic evalu-
ation may be more prudent.

Our findings from this study may help streamline the
algorithm for the diagnosis of GSS; however, there are a
several limitations which require further exploration. First,
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Fig.2 Patients presenting with symptoms concerning for gastric sleeve stenosis

although we used published definitions for GSS, there is
no validated quantitative method for making this diagnosis.
There may be inter-reader variability in the radiographic
diagnosis of GSS on UGIS. Additionally, all endoscopic
evaluations in this study were performed by a single trained
bariatric endoscopist. We suspect that GSS may be under-
diagnosed by endoscopists who may not be as familiar with
the anatomy or this entity. Future development of a stand-
ardized criterion and increasing awareness of GSS would be
beneficial for all endoscopists, as this is likely to be a more
commonly encountered complication given the increasing
prevalence of sleeve gastrectomy. Additionally, several stud-
ies have suggested a relationship between surgical technique
and the development of GSS, and results are contradictory
[7,9, 20]. In the present study, surgical technique including
bougie size for initial construction of the sleeve gastrectomy
was variable among providers, possibly altering the risk of
GSS development. Furthermore, patients were followed for a
minimum of 6 months after completion of the final dilation.
It is conceivable that symptoms could still recur after this
time period and ultimately require repeat dilation or surgical
conversion. Lastly, all patients in this study were referred
for endoscopic evaluation, likely leading to selection bias.
Patients who underwent UGIS for similar symptoms and had
a normal study may not have ever been referred. Conversely,
patients with findings consistent with GSS may have instead
been referred directly for surgical evaluation, and never sent
for endoscopic intervention.

One final consideration is that our cohort predomi-
nantly included patients with late symptoms (i.e.,
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> 30 days from surgery), and our recommendations
should be applied to this population. In patients who
present with early symptoms (i.e., <30 days from sur-
gery) when sleeve stenosis is classically due to edema,
ischemia, or hematoma, early radiographic imaging may
be preferable in guiding decision-making due to increased
risk of endoscopic evaluation in the early post-operative
period [21].

In conclusion, our findings suggest that UGIS follow-
ing SG has low sensitivity and NPV to evaluate for GSS.
Furthermore, it provides limited information to alter the
management strategy of this population. Independent of
the UGIS findings, the majority of patients were found to
have GSS on EGD and subsequently underwent successive
dilations with improvement of their symptoms. Thus, we
believe that the utility of UGIS is limited for the diagnosis
of GSS and patients should instead undergo an expedited
referral for EGD for evaluation and treatment of GSS.
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