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The Role of Imaging Before  
and After Surgery

Marco Rengo, Simona Picchia, and Andrea Laghi

3.1  Before Surgery

In the preoperative phase, a multidisciplinary 
approach is recommended to evaluate obesity- 
related comorbidities.

As regards the radiological exams usually per-
formed before bariatric surgery, they consist of 
chest X-ray, ultrasonography study (US) of the 
upper abdomen, and US of the thyroid. The US of 
the right upper quadrant is mainly performed to 
find cholelithiasis. The incidence of cholelithia-
sis is about 15–25% in obese patients [1], and, 
moreover, the risk of occurrence of cholelithiasis 
increases with rapid weight loss of more than 
25% [2]. By detecting it before procedure, the 
surgeon might decide to perform cholecystec-
tomy at the same time of bariatric surgery [3]. 
The US of thyroid is performed because the thy-
roid endocrine diseases are the most common 
endocrine diseases in obese patient after diabetes 
mellitus and, if not properly identified and 
treated, may represent a limit for the success rate 
of the bariatric surgery [4].

Actually there is no consensus on performing 
routine UGI radiography. Most of the surgeons 
considered it unnecessary. However, some stud-

ies demonstrate that it can provide important 
additional information influencing the operative 
procedure [5]. The UGI radiography with the use 
of oral barium contrast allows to assess patient’s 
anatomy abnormalities such as malrotation 
(because these procedures are most of the times 
laparoscopic and anatomic, orientation may be 
misunderstood), esophageal motility disorders, 
gastric emptying, and hiatal hernia. In particular, 
the detection of hiatal hernia is important because 
its surgical correction during bariatric surgery 
improves patient outcomes and decreases reop-
eration rate. UGI radiography is more sensitive 
than endoscopy to detect hiatal hernia, especially 
by utilizing right anterior oblique technique 
instead of the commonly used upright technique 
[6]. Some institutes perform UGI radiography 
also to rule out occult peptic ulcer, that is, an 
absolute contraindication for bariatric surgery; 
however, recently, for this purpose endoscopic 
evaluation and screening for Helicobacter pylori 
are often preferred [1].

3.2  After Surgery

The most commonly imaging modalities used 
after bariatric surgery are the upper gastrointesti-
nal (UGI) radiography and the computer tomog-
raphy (CT).

The incidence of postoperative complications 
(both leak and stenosis, which are the most com-
mon) is low, and it decreased with the 
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 advancement of surgical techniques. For this rea-
son, some recent studies consider unnecessary to 
perform routine UGI after bariatric surgery in 
asymptomatic patients because the potential ben-
efit seems low compared with the costs and rec-
ommend to reserve the exam only for patients 
with clinical evidence of complications evaluable 
with radiography (e.g., leak, obstruction, and per-
foration) [7–14]. However, other studies prefer to 
perform routine UGI to assess the surgery and to 
diagnose possible complications because of clini-
cal difficulties found in some cases [15, 16]. 
Among these last studies, the timing of the exam 
is also debated. In some cases the exam is rou-
tinely performed within the first and second post-
operative days in order to obtain early diagnosis 
and prompt treatment, in other cases in the third 
postoperative day because UGI has considerable 
number of false-negative results in the early post-
operative period, especially in case of leak [17]. 
It is generally recommended to perform CT in 
case of negative result at the UGI and persistence 
of clinical suspicion of complications, because it 
has more sensitivity and specificity and it is less 
operator dependent than UGI radiography [18]. 
CT is also performed in addition to the UGI radi-
ography in case of diagnosis of leak to confirm 
the finding and exclude abscess formation [17]. 
CT is the first choice when patient is not able to 
stand in the upright position; when there is clini-
cal suspicion of abscess, small bowel obstruc-
tion, internal hernia, and intussusception; and 
when other diagnoses are considered [19]. 
Familiarity with the surgical procedures and 
postoperative anatomy is essential for correct 
image interpretation.

3.3  Procedures

UGI radiography consists of an initial scout film 
of the abdomen to detect possible free extralumi-
nal air and to facilitate the differentiation of sur-
gical findings from contrast during fluoroscopic 
exam. The patient is then positioned in a semiu-
pright position on the fluoroscopic table and 
swallows the oral contrast. The fluoroscope is 
activated by the radiologist for a few seconds 

prior to and then following the administration of 
the contrast. Images of the esophagus, stomach, 
and jejunum were obtained. The contrast can be 
water-soluble iodinated or barium contrast given 
orally or through the nasogastric tube; the first 
one is preferred in case of suspicion of leak (if 
patient is not allergic to iodine), the second one 
when there is no suspicion of leak or significant 
aspiration and in the preoperative period. 
Although small amounts of aspirated barium as 
well as of extraluminal barium from leakage can 
be well tolerated, this approach is recommended 
to minimize harm [20]. For this reason, after sur-
gery, water-soluble contrast is usually used in the 
early postoperative period (because of increased 
risk of asymptomatic leak) and barium contrast 
in the late postoperative period. It must consider 
that not always leaks were seen with iodinated 
contrast, because it is not as dense as barium. For 
this reason, dual-phase exams can be done when 
leakage is suspected, first with iodinated contrast 
and then with small amounts of barium if no leak 
is seen with the first one [20].

The amount and the concentration of water- 
soluble iodinated contrast are usually 60 ml and 
350 mgI/mL. The consistency (thin liquid, nectar- 
thick liquid, honey-thick liquid, pudding or 
cookie) and the volume of barium contrast are 
not well standardized [21].

Abdominal CT is performed with water- 
soluble iodinated contrast given orally or through 
the nasogastric tube with thin sectional acquisi-
tions (approximately 3.0-mm section thickness) 
and reconstruction in axial, sagittal, and coronal 
planes. As the UGI radiography, the exam con-
sists of a first scan without oral contrast and then 
a second scan with oral contrast to differentiate 
surgical findings from probable leak. The acqui-
sition comes shortly after ingestion of oral con-
trast because the opacification of the stomach 
occurs immediately if there are no esophageal 
diseases and the opacification of the entire small 
bowel is not necessary. Since all of the common 
bariatric surgeries cause a reduction of gastric 
volume, a reduced amount of oral contrast agent 
(approximately 60 mL) is generally used [19]. 
The additional use of intravenous contrast media 
is recommended in case of suspicion of vascular 
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complications and abscess. In these cases, arte-
rial and venous phases or only venous phase is 
obtained. The amount of intravenous contrast 
media is based on patient’s weight as non- 
bariatric surgery patients.

3.4  Radiation Dose

Since the main radiological techniques in the 
postoperative phase (routine exams or in case of 
complications) require the administration of 
X-rays and obese patients generally need more 
dose than normal-size patients to obtain similar 
quality of the images [22], the discussion about 
radiation exposure and ways to reduce it is 
extremely important in these patients. Moreover, 
bariatric surgery patients are often young, and it 
is known that the susceptibility to radiation- 
induced malignancies increases with decreasing 
age. Training in radiological protection for 
patients and medical and paramedical staff should 
be routinely done. Patients should be informed of 
the possibility of radiation effects.

As regards the fluoroscopy, the effective doses 
associated to bariatric procedures are approxi-
mately between 0.5 and 2.7 mSv, and the organs 
receiving the highest doses are the breast, stom-
ach, pancreas, liver, and also lungs [23]. It is 
strongly recommended that the radiologist 
achieve any measure to reduce the radiation dose, 
especially in younger patients, by limiting the 
number of exams and by performing the exams 
with the appropriate position, as rapidly as pos-
sible, with the collimation of X-ray beam on the 
region of interest and with the use of pulsed-dose 
mode or low-dose mode rather than conventional 
mode if they are available [24].

Computed tomography (CT) is the imaging 
modality which contributes most of the radiation 
exposure. Dose ranged approximately between 
4 and 156 mSv [25]. Strategies to minimize 
radiation, primarily by limiting the number of 
exams, should be pursued. When CT is essential, 
appropriate technique factors should be applied, 
including exam protocol that needs to be opti-
mized according to the specific case, limitation 
of scan on the region required, accurate patient 

centering, tube current modulation, tube volt-
age modulation based on patient size (especially 
when weight loss starts), and iterative recon-
struction algorithm software to reduce image 
noise [26].

References

 1. Brolin RE (2002) Bariatric surgery and long-term 
control of morbid obesity. JAMA 288(22):2793–2796

 2. Li VK et al (2009) Predictors of gallstone formation 
after bariatric surgery: a multivariate analysis of risk 
factors comparing gastric bypass, gastric banding, and 
sleeve gastrectomy. Surg Endosc 23(7):1640–1644

 3. Merkle EM et al (2005) Roux-en-Y gastric bypass 
for clinically severe obesity: normal appearance and 
spectrum of complications at imaging. Radiology 
234(3):674–683

 4. Fierabracci P et al (2011) Prevalence of endocrine dis-
eases in morbidly obese patients scheduled for bariat-
ric surgery: beyond diabetes. Obes Surg 21(1):54–60

 5. Frigg A et al (2001) Radiologic and endoscopic evalu-
ation for laparoscopic adjustable gastric banding: pre-
operative and follow-up. Obes Surg 11(5):594–599

 6. Heacock L et al (2012) Improving the diagnostic 
accuracy of hiatal hernia in patients undergoing bar-
iatric surgery. Obes Surg 22(11):1730–1733

 7. Bertelson NL, Myers JA (2010) Routine postopera-
tive upper gastrointestinal fluoroscopy is unnecessary 

Key Points
 1. Actually, there is no consensus on per-

forming routine upper gastrointestinal 
(UGI) radiography in the preoperative 
period.

 2. UGI is considered unnecessary after 
surgery in asymptomatic patients.

 3. CT is recommended in case of negative 
result at the UGI and persistence of clin-
ical suspicion of complications.

 4. The use of oral contrast agent is recom-
mended for both UGI and CT.

 5. The additional use of intravenous con-
trast media in CT is recommended in 
case of suspicion of vascular complica-
tions and abscess.

 6. Strategies to minimize radiation, pri-
marily by limiting the number of exams, 
should be pursued.

3 The Role of Imaging Before and After Surgery



30

after laparoscopic adjustable gastric band placement. 
Surg Endosc 24(9):2188–2191

 8. Brockmeyer JR et al (2012) Upper gastrointestinal 
swallow study following bariatric surgery: institu-
tional review and review of the literature. Obes Surg 
22(7):1039–1043

 9. Carter JT et al (2007) Routine upper GI series after 
gastric bypass does not reliably identify anastomotic 
leaks or predict stricture formation. Surg Endosc 
21(12):2172–2177

 10. Carucci LR et al (2006) Roux-en-Y gastric bypass 
surgery for morbid obesity: evaluation of postop-
erative extraluminal leaks with upper gastrointestinal 
series. Radiology 238(1):119–127

 11. Dallal RM, Bailey L, Nahmias N (2007) Back to 
basics--clinical diagnosis in bariatric surgery. Routine 
drains and upper GI series are unnecessary. Surg 
Endosc 21(12):2268–2271

 12. Doraiswamy A et al (2007) The utility of routine post-
operative upper GI series following laparoscopic gas-
tric bypass. Surg Endosc 21(12):2159–2162

 13. Frezza EE et al (2009) Value of routine postoperative 
gastrographin contrast swallow studies after laparo-
scopic gastric banding. Arch Surg 144(8):766–769

 14. Mitchell MT et al (2009) Duodenal switch gastric 
bypass surgery for morbid obesity: imaging of post-
surgical anatomy and postoperative gastrointesti-
nal complications. AJR Am J Roentgenol 193(6): 
1576–1580

 15. Levine MS, Carucci LR (2014) Imaging of bariatric 
surgery: normal anatomy and postoperative complica-
tions. Radiology 270(2):327–341

 16. Madan AK et al (2007) Predictive value of upper gas-
trointestinal studies versus clinical signs for gastroin-

testinal leaks after laparoscopic gastric bypass. Surg 
Endosc 21(2):194–196

 17. Triantafyllidis G et al (2011) Anatomy and compli-
cations following laparoscopic sleeve gastrectomy: 
radiological evaluation and imaging pitfalls. Obes 
Surg 21(4):473–478

 18. Bingham J et al (2015) Computed tomography scan 
versus upper gastrointestinal fluoroscopy for diagno-
sis of staple line leak following bariatric surgery. Am 
J Surg 209(5):810–814. discussion 814

 19. Riaz RM, Myers DT, Williams TR (2016) 
Multidetector CT imaging of bariatric surgical com-
plications: a pictorial review. Abdom Radiol (NY) 
41(1):174–188

 20. Harris JA et al (2013) The use of low-osmolar water- 
soluble contrast in videofluoroscopic swallowing 
exams. Dysphagia 28(4):520–527

 21. Martin-Harris B, Jones B (2008) The videofluoro-
graphic swallowing study. Phys Med Rehabil Clin N 
Am 19(4):769–785. viii

 22. Rampado O et al (2008) Radiation dose evaluations 
during radiological contrast studies in patients with 
morbid obesity. Radiol Med 113(8):1229–1240

 23. Moro L et al (2007) Patient dose during radiologi-
cal examination in the follow-up of bariatric surgery. 
Radiat Prot Dosim 123(1):113–117

 24. Cho JH et al (2011) A study to compare the radia-
tion absorbed dose of the C-arm fluoroscopic modes. 
Korean J Pain 24(4):199–204

 25. Oei TN et al (2010) Diagnostic medical radiation dose 
in patients after laparoscopic bariatric surgery. Obes 
Surg 20(5):569–573

 26. Mayo-Smith WW et al (2014) How I do it: managing 
radiation dose in CT. Radiology 273(3):657–672

M. Rengo et al.


	3: The Role of Imaging Before and After Surgery
	3.1	 Before Surgery
	3.2	 After Surgery
	3.3	 Procedures
	3.4	 Radiation Dose
	References


