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Abstract

Background: Laparoscopic sleeve gastrectomy isarela
tively recent surgical technique that was estimated to account
for about 5% of all bariatric surgery. Post-operative compli-
cations detection could be done by either fluoroscopic gastro-
grafin meal or multislice CT study before and after contrast
administration.

Aimof Study: To compare between the effectiveness of
the main imaging modalities of early post-operative compli-
cations of laparoscopic gastric sleeve surgery, including
fluoroscopic gastrografin meal and multislice CT study.

Patients and Methods: The study included 150 patients;
128 females (85%), and 21 males (15%). Their ages ranged
from 26 to 55 years with mean age about 41 years. Patients
were selected based on clinical suspicion of post-operative
complications. Fluoroscopic gastrographin study and multi-
detector CT study have been done. Operative findings corre-
lation and clinical follow-up were the standard of reference.

Results: Forty (30%) patients had matched fluoroscopic
and CT findings, 110 (70%) patients had positive CT findings
but, negative fluoroscopic findings. 0% had positive fluoro-
scopic findings and negative CT findings.

The leak was suspected in 80 patients, 5 patients with
active bleeding that was clinically suspected, but the exact
site of bleeding could not be identified by CT, 37 patients had
serous fluid collection, splenic infarction was noticed in 5
patients, 3 patients devel oped post-operative hematoma one
of them become infected, anterior abdominal wall hematoma
seen in 5 patients, one patient developed portal vein thrombosis.

Conclusion: Multidetector CT is better imaging modality
in precise detection of early post laparoscopic sleeve gastrec-
tomy complications than fluoroscopic gastrografin imaging.

Key Words: CT — Laparoscopic sleeve gastrectomy (LSG) —
Fluoroscopic gastrografin meal.

Introduction

OBESITY isadisease that has reached epidemic
proportions around the world. Obesity is measured
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by Body Mass Index (BMI), avalue based on a
combination of weight and height (BMI=weight
[kilograms]/height [meters] %). Overweight is de-
fined asaBMI of 25-29kg/m?, obesity is defined
asaBMI of 30-35kg/m?, and morbid obesity is
defined as aBMI of greater than 35-40kg/m?,
Bariatric surgery is by far the most invasive form
of therapy for obesity, so it isideally reserved for

patients who fail to lose weight with diet, exercise,

and behavioral modification. Despite these guide-

lines, the use of bariatric surgery has increased
dramatically [1].

During the past two decades, bariatric surgery
has become an increasingly popular form of treat-
ment for morbid obesity. The most common bari-
atric procedures performed include |aparoscopic
Roux-en-Y gastric bypass, |aparoscopic adjustable
gastric banding, and laparoscopic sleeve gastrec-
tomy [1].

Fluoroscopic upper gastrointestinal examina-
tions and contrast enhanced abdominal Computed
Tomography (CT) are the major imaging modalities
used to evaluate early post-operative changes.

The main aim of this research isto evaluate the
acute post-operative acute complications after
laparoscopic gastric sleeve include mainly anasto-
motic leaks and strictures, post-operative collection
and haematoma, there are many acute complications
associated with L SG such post-operative leaks or
bleeding, abscess formation, splenic infarction and
portal vein thrombosis [2].

Laparoscopic sleeve gastrectomy:

L aparoscopic sleeve gastrectomy is arelatively
recent surgical technique introduced in 1999. This
procedure was estimated to account for about 5%
of all bariatric surgery in 2008. Sleeve gastrectomy
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isaprocedure in which along, narrow gastric
pouch is created by removing about 75% of the
stomach, promoting weight loss by the restrictive
effect of the pouch [3].

Surgical anatomy:

Sleeve gastrectomy is performed |aparoscopi-
cally by dividing the stomach along itslong axis
and resecting the greater curvature of the fundus,
body, and proximal antrum, producing a narrow,
banana-shaped gastric pouch along the lesser cur-
vature Fig. (1). The remaining stomach has are-
sidual volume of only about 100mL, causing the
patient to experience early satiety and weight loss
3.

Fig. (1): Diagram shows normal surgical anatomy after lapar-
oscopic sleeve gastrectomy. Note how stomach is
resected along greater curvature of fundus, body,
and proximal antrum, producing a narrow, banana-
shaped pouch along lesser curvature (3).

The main imaging modalities for evaluation of
early post-operative complications are fluoroscopic
gastrografin meal and multislice contrast enhanced
CT study.

The aim of this study isto compare between
the effectiveness of the main imaging modalities
of early post-operative complications of |aparo-
scopic gastric sleeve surgery, including fluoroscopic
gastrografin swallow and multislice CT study.

Patients and M ethods

Patients:

Thiswas a prospective study that was conducted
in the Radiology Department of private hospital,
in collaboration with the Bariatric Surgery Depart-
ment, from April 2019 till August 2019.

The study included 150 patients; 128 females
(85%), and 21 males (15%). Their ages ranged
from 26 to 55 years with mean age about 41 years.

Patients were selected based on clinical suspi-
cion of post-operative complications. Fluoroscopic
gastrografin study and multidetector CT study have
been done. Clinical correlation and follow-up were
the standard of reference.

The study was approved by the Local Ethics
Committee.

Consent was taken from all patients according
to the hospital and research committee policy.

Patients' selection was based on clinical suspi-
cion of early post-operative complications including
mainly leakage and haematoma.

Inclusion criteria:
* Any gender.

* Adult age group.

* Patients who did laparoscopic sleeve gastrectomy
and developed post-operative complaints like
abdominal pain and persistent vomiting shortly
post-operative.

Exclusion criteria;
» Contraindications to contrast CT examination.

Methods:

The bariatric center in the hospital has multi-
disciplinary team consists of well trained surgeons,
dietician, specialist nurses well trained radiologist
and radiographers.

Patients with suspected post-operative compli-
cations have been scheduled to gastrografin meal
using water soluble contrast media, 2:1 ratio of
contrast media: Water dilution. Contrast enhanced
CT study was also performed using Seimens 16-
row multidetector machine using water soluble
iodinated contrast taken orally (low risk of chemical
peritonitis), IV contrast injection (unlessit is not
contraindicated) performing triphasic CT when
thereisclinical suspicious of active bleeding or
portal vein thrombosis.

Normal imaging features.

Upper Gl examination-upper Gl examinations
typicaly revea along, tubular gastric pouch iwith
reduced gastric capacity Figs. (2,3). Because the
distal gastric antrum is preserved, there may be a
relatively abrupt segment of widening at the distal
end of the pouch. Some patients may have transient
retention of barium in the proximal end of the
pouch because of loss of peristalsis during the
early post-operative period [3].
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Fig. (2): Gastrografin meal post |laparoscopic sleeve
gastrectomy of 46 year-old male showing tubular stomach
with reduced gastric capacity. Surgical staples are seen.

Results

Forty 40 (25%) patients had matched fluoro-
scopic and CT findings, 25 patients with leakage
and 15 patients with serous collection. 110 (75%)
patients had positive CT findings but, negative
fluoroscopic findings. 0% had positive fluoroscopic
findings and negative CT findings.

Table (1) illustrates different types of compli-
cations and their percentage.

Table (1): Different complications and their percentage.

Flouroscopic  CT

Complication Number Percentage findings  findings

Leak 80 53% 25 55

Active bleeding 5 3.5% 0 5

Post-operative fluid 37 24.5% 15 12
collection

Splenic infarction 5 3.5% 0 5

Post-operative 3 2% 0 3
hematoma

Portal vein thrombosis 1 0.5% 0 1

Anterior abdominal 5 3.5% 0 5

wall hematoma

The leak was seen in 80 patients, 25 of which
had positive flouroscopic and CT findings Figs.
(4,5). In 5 patients active bleeding was clinically
suspected, but the exact site of bleeding could not
beidentified by CT, 37 patients had serous fluid
collection, 15 of which had matched positive flouro-
scopic and CT findings.

Splenic infarction was noticed in 5 patients, 3
patients devel oped post-operative hematoma one
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Fig. (3): Normal CT findings of 36 year-old female after
sleeve gastrectomy show tubular narrowing of gastric pouch
secondary to resection of greater curvature of proximal and
mid stomach.

of them become infected, anterior abdominal wall
hematoma seen in 5 patients, one patient devel oped
portal vein thrombosis. 110 patients had negative
flouroscopic findings, yet, contrast enhanced CT
study revealed positive post-operative complica-
tions Fig. (6).

We had five patients diagnosed as active bleed-
ing depending on the clinical picture they suffered
from acute pain, and sudden drop of their hemo-
globin. Two of them L SG was done with removal
of gastric band that was left for one year and
extensive fibrosis noticed during surgery (this
explain the high incidence of bleeding in this
patient), dedicated CT study with IV contrast
injection showed increasing amount of free intra-
peritoneal fluid at the surgical bed and sub phrenic
spaces Fig. (7) but exact site of bleeding could not
beidentified by CT.

Regarding leakage, diagnosis suspected clini-
cally if abdominal pain and persistent vomiting
developed. Eeighty patients showed a moderate
amount of free intraperitoneal fluid in the left sub-
phrenic space with retrogastric and perisplenic
collection.

Serous collection at the upper part of the staple
line and para splenic area noticed in 37 patients,
no gases within it follow-up is recommended to
ensure that abscess did not develop.

Five patients had post-operative haematoma,
two of them was suture hematoma noticed along
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the mid portion of staple line Fig. (8), on follow-
up it was retracted showing altered density with
no fluid collection or leak, the other two show
large hematoma beside the staple line and extends
to splenic hillum Fig. (9), the fifth one was an intra
operative hematoma at the gastroeosophgeal junc-
tion, follow-up 5 days later it become infected with
the leak of oral contrast and air pocket inside.

Splenic infarction noticed in 5 patients all seen
at the upper pole of the spleen Fig. (10).

Portal vein thrombosis seen in one patient 10
days post-operative Fig. (11). Anterior abdominal
wall hematoma seen in 5 patients all was localized
small related to the anterior sheath of rectus muscle
or seen subcutaneously.

Fig. (4): Gastrografin meal two days post-laparoscopic gastric
sleeve in 42 year-old male showing a large contrast
leak at gastro-esophageal junction.

Fig. (5): Axial contrast CT post sleeve gastrectomy of the same patient showing contrast leak with alarge amount
of collection in gastosplenic recess, perisplenic and perihepatic free fluid as well as pneumoperitoneum.

(A)

(B)

Fig. (6): 36 year-old male, 3 days after laparoscopic sleeve gastrectomy with persistent abdominal pain and
vomiting. Gastrografin meal was done and looks normal (A), while contrast enhanced CT study revealed

gastrosplenic collection with air locules (B).



Momena E. Elsadawy 5117

(A) (B)
Fig. (7): Female patient, 33 years old post LSG, coronal (A) and axia (B) images show, well defined collection at the upper

part of staple line with the lack of oral contrast inside and also air pockets seen (arrowed), left plural effusion noticed
(head of the arrow). It was an intra-operative hematoma that became infected with the leak of oral contrast inside.

Fig. (8): Axia CT image post L SG show well define hematoma (white arrow) related to the mid third of the suture line, on CT
follow-up, hematoma start to reduce in size and alter density.

Fig. (9): Axial CT image post L SG show hyperdense hematoma
at the surgical bed and extend to splenic hilum and
the lower pole of the spleen (black arrow).

Fig. (10): CT axial cut post L SG shows an ill defined hy-
podense area of splenic infarction at the upper pole
of the spleen (white arrow) associated with left
plural effusion.
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(A)

(B)

Fig. (11): Male patient, 29 years old post LSG, CT triphasic study axial and coronal images (portal phase) show;
non opacified main portal vein and its right main branch (white arrow) it is seen also distended with

hypodense venous thrombus.

Discussion

L SG becomes widespread and it now accounts
for approximately 5% of Bariatric procedure [4].
Post-operative complications are not uncommon,
acute post-operative complications are those de-
veloped within one month post-operative. Flouro-
scopic gastrografin meal and contrast enhanced
CT help to assess different types of those compli-
cations [5].

Leak isthe most common complication due to
the long staple line. The direct sign of aleak is
contrast leak from the surgical siteinto the perito-
neal cavity. In this study, direct leak sign noticed
in thirty patients. Leak occur most likelyat the
upper part of the staple line at the gastro-oesophgeal
junction thisisin agreement with many studies
stated that mostly a collection occurs at the gastro-
esophageal junction and less common in the distal
part of stapleline [6].

Indirect signs of aleak are presence of gas
bubbles and fluid collections next to the surgical
site. Gas bubbles are a common post-operative
sequelae finding during the first 5-7 days, later on
they are unusual. In our study, thirty seven patients
showed a collection of fluid at sub phrenic space.
Those in agreement with Kim et al., [7], who
explained that after the transaction of gastrocolic
and gastrosplenic ligaments there is a communica-
tion between the lesser sac and the left subphrenic
space. Chivot et a., [8] explained the early leak
due to mechanical or technical errors while for late
onset (within 5-7 days) due to ischemia caused by

tension and poor wound healing and in both sce-

narios, the intraluminal pressure exceeds the po-

tency of the tissues and staple lines resulting in a
leak.

Unlike fluoroscopic gastrografin study, CT can
differentiate between serous collection from an
abscess. The serous collection is the collection of
sterile fluid without walls, which is spontaneously
absorbed in the immediate post-operative period
and does not require any intervention [9] . Thirty
seven cases in our study showdifferent amount of
transudate but follow-up was done to ensure that
it will not progress to abcess. Only one patient
developed abscess formation actually it was infect-
ed hematoma 5 days post-operative there iswell
defined collection on the upper part of the staple
line with the leak of oral contrast inside and air
pocket, this patient managed by laparoscopy drain-
age.

The risk of post-operative bleeding has been
reported to be between 1% and 6% after LSG
[10,11] , the source of bleeding can be intra-or ex-
traluminal. Extaluminal bleeding, suspected clin-
ically by a serial drop in serum hemoglobin levels
or signs of tachycardia or hypotension. Common
sources of extraluminal bleeding include the gastric
staple line, spleen, liver or abdominal wall at the
sites of trocar entry [12]. In our study, there were
five patients diagnosed as being active bleeding
depending on the clinical picture and serial CT
study showed an increasing amount of freeintra-
peritoneal fluid at the site of surgery and subphe-
renic space with faint opacification on |V triphasic
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study, one of them shows upper pole splenic he-
matoma Fig. (4), the exact site of bleeding could
not be identified by CT study. Patients managed
conservatively. Another patient came with localized
suture hematoma at the mid part of the staple line
with no free fluid intraperitoneal. On follow-up,

the hematoma retracted and CT density reduced.

One patient shows large parasplenic hematoma,
localized subcutaneous hematoma and anterior
abdominal wall hematoma at the trocar site detected
in 8 patients it appear asill defined heterogeneous
dengity lesion at the site of trocar entry related to
the rectus sheath. Splenic infarction was detected
in 18 cases and appeared asill defined peripherally
based hypodense area at the upper pole of the
spleen, some cases there islocalized minimal

perisplenic rim of fluid adjacent to the infarct area.

We agree with Hasan et al., [13] that splenic infarc-
tion may be explained by injury or occlusion of
peripheral splenic arterial branches when the sur-

geon exposes the greater curvature and separately

coagulates the short gastric vessels close to the
spleen. Martinez et al., [14] explain some technical
consideration for minimizing the risk of splenic
infarct like dividing the SGVs as close to the
stomach as possible to decrease the likelihood of
dividing a splenic branch and careful dissection
of the gastrophrenic ligaments at the angle of his
and the left crus, over the gastroesophageal junc-
tion, and at the posterior aspect of gastric fundus.

Portal vein thrombosisis an uncommon complica-

tion following laparoscopic Bariatric surgery, with
potentially life-threatening consequences. Present-
ing symptoms are often vague, and a high index

of suspicion is required to obtain the proper non-

invasive imaging studies to confirm the diagnosis
and begin prompt treatment. Although the cause
of portal vein thrombosis after laparoscopy is
unknown, it is established that increased intraab-

dominal pressure with pneumoperitoneum results
in decreased portal venous blood flow, which may
lead to arelative prothrombotic environment [15,16],
where as gastric bypass involves some transection
of the gastric and mesenteric veins causing en-

dothelial damage, the dleeve gastrectomy involves
transection of the short gastric veinsalone, and is
thus less likely to cause PVT [17]. Within the study
population only one Sudanian patient had portal

vein thrombosis discovered 10 days after surgery,

he complains of abdominal pain, nausea the cause
of thrombosis may be related to the type of dietary
habits of this patient.

Conclusion:

Multidetector CT is better imaging modality in
precise detection of early post laparoscopic Sleeve
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gastrectomy complications than fluoroscopic gas-
trografin imaging.
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