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Abstract

Introduction: With over 580,000 procedures carried
out globally each year, bariatric surgery has emerged
as one of the most successful long-term therapies for
obesity, a global health issue that affects over 650
million adults worldwide. In addition to its morbidities,
bariatric surgery, a proven treatment for morbid and
other forms of obesity, has a number of early and late
postoperative problems. Objective: This study aimed to
assess the use of interventional radiology in the
minimally invasive therapeutic management of
problems, in addition to its uses in bariatric treatment.
Methods: PubMed, Scopus, and Web of Science
databases were utilized for conducting a narrative
review. Peer-reviewed articles published in English
between 2010 and 2025 have been studied primarily
for techniques guided by IR for the treatment of
problems post-bariatric surgery. Results:
Interventional radiology helps immensely for the
treatment of various common post-operative problems
such as gastrointestinal leaks, strictures, abscesses,
and bleeding. Various image-guided techniques such
as  percutaneous drainage, angiogram  and
embolization, balloon dilatation, and stenting have
been proven to be successful and have reduced
morbidity rates and lower hospital stay time for the
patient as compared to certain individuals undergoing
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surgery. Conclusion: Interventional radiology is
already a key component of modern postoperative
therapy, with efficient, minimally invasive approaches
to a variety of problems after bariatric surgery. A
further step toward better patient outcomes would be
the more extensive integration of interventions,
standardized care pathways, and prospective study
based on outcomes.

Keywords: Interventional Radiology; Bariatric
Surgery; Postoperative Complications; Percutaneous
Drainage; Embolization; Balloon Dilatation.

Introduction

The prevalence of obesity is rising quickly in both
industrialized and developing nations, making it a
significant global public health concern. This has
resulted in a significant increase in the morbidity and
healthcare burden associated with obesity on a global
scale [1]. Bariatric surgery is currently a common and
successful way to treat clinically severe obesity in
addition to surgery. Due to unhealthy lifestyles, the
prevalence of obesity has rapidly increased globally,
resulting in a greater need for surgical techniques.
Public health is thought to be seriously threatened by
obesity [2].
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Bariatric surgery, which encompasses gastric
banding, sleeve gastrectomy, or RYGB, offers substantial
and sustainable weight reduction, as well as possible
normalization or marked reduction in comorbidities like
type 2 diabetes mellitus, hypertension, or coronary
disease [2]. However, bariatric surgery is not without
risks. Gastrointestinal leaks, bleeding, anastomotic
strictures, abscesses, and nutrient deficiencies are well-
recognized complications that often affect patients
during the recovery period and, in turn, have
considerable effects on the success of surgery [3]. To
ensure success in surgery and maintain the health and
quality of life of patients, therefore, the complications
ought to be controlled [4].

Reoperation is often necessary due to the
conventional surgical management of such conditions,
so the possibility of morbidity increases, and the
recovery time prolongs [5,6]. However, in respect to
such conditions, IR is identified and acknowledged as a
revolutionary field that could potentially handle most of
the conditions that develop after surgery with low-
intervention and imageguided modalities. Fluid
drainage, vascular embolization, stent placement, and
balloon dilation are some of the low-intervention
strategies that have been used successfully to treat
conditions that developed due to surgery, and they
resulted in less invasiveness and faster recovery
periods [7].

Despite being an emerging field in the medical
industry, there is still little coverage on interventional
radiology in the mainstream medical literature on
bariatric surgery. For several years now, the number of
bariatric surgeries has continued to rise, and due to this,
the need to have effective methods of treating
conditions developed during surgery remains overlooked
[4,8]. In many medical facilities, particularly within
poverty-stricken or rural zones, there is a continued
limitation with regard to access to specialized knowledge
concerning IR. On top of this, there is an emerging need
to emphasize IR's critical role within the management of
complications related to bariatric procedures to support
this continued disparity [9].

On top of this, there is an emerging need to
emphasize IR's critical role within the management of
complications related to bariatric procedures to support
this continued disparity. The current study will
extensively evaluate IR's critical role within the
management of complications arising after bariatric
procedures with a goal of filling this knowledge gap
[4]. In doing so, this review highlights the necessity of
integrating IR expertise within multidisciplinary
bariatric teams and advocates for the establishment of
standardized management protocols aimed at
improving care quality and outcome consistency.

Review of Literature

A common therapeutic strategy for attaining long-
term weight loss and reducing obesity-related
comorbidities such type 2 diabetes mellitus,
hypertension, and cardiovascular disease is bariatric
surgery [4,10]. Surgical methods such as sleeve
gastrectomy, adjustable gastric banding, and Roux-en-
Y gastric bypass have shown good long-term results in
properly chosen individuals [11]. Despite these
advantages, there is a known risk of postoperative
problems, which can arise both early and late after
surgery [12].

Postoperative Complications Following Bariatric
Surgery

Other gastrointestinal, vascular, infections, and
metabolic conditions can generally be categorized into
post-operative complications of bariatric surgery. Leaks,
strictures, fistulae, and bowel obstructions have been
among the most frequently observed gastrointestinal
complications [3,13]. The occurrence of gastrointestinal
leaks has been cited to range between 1% to 6%, with
higher figures being observed among patients
undergoing Roux-en-Y gastric bypass and sleeve
gastrectomy procedures. Such leaks could potentially
cause sepsis, peritonitis, and increased mortality rates if
they are not immediately repaired [14,15].

Another common complication is anastomotic
strictures, which often present with nausea, vomiting,
dysphagia, or intolerance to oral intake. Reported
incidence rates in the literature vary based on surgical
technique and duration of follow-up, but range from
8% to 24% of patients [16]. Some strictures may be
alleviated with conservative management, but many
patients require intervention for symptomatology or
persistent findings [17]. With incidence rates ranging
from 0.8% to 2.1%, postoperative bleeding is a
potentially life-threatening event. Bleeding may
originate from staple lines, anastomotic sites, or
vascular damage and often requires immediate clinical
intervention [18]. Likewise, intra-abdominal infections
and abscess formation have long remained significant
sources of morbidity due to leaks or hematoma
infection [18,19].

Patients who have had bariatric surgery are also
at risk of deficiencies in several vitamins due to
absorption changes in the altered anatomy of the
digestive system. Iron, vitamin B12, calcium, and
vitamin D deficiencies have also been observed in
many cases, and failure of treatment can lead to
anemia, osteoporosis, and neurological manifestations
[20,21]. It also shows the importance of a
multidisciplinary approach in treating these patients’
post-surgery.
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Role of Interventional Radiology in Complication
Management

Interventional radiology has emerged as an
important part of the minimally invasive management
of bariatric surgery-related complications in the past 20
years [22]. In those patients who have severe
comorbidities or are at a high risk of surgery, image-
guided therapies have emerged as focused therapeutic
options, which reduce the need for further surgery
[23]. With their established technical and clinical
successes, percutaneous image-guided drainage has
long been recognized as the primary treatment option
in localized fluid collections and postsurgical abscesses
[24]. In a related manner, the role of angiographic
embolization in the management of postoperative
bleeding has shown its utility in achieving rapid
hemostasis, thus obviating the morbidity related to re-
operation [25].

Balloon dilatation and stent implantation have
been performed with good outcomes in selected
patients for luminal issues such as strictures and leaks
[26]. These techniques enhance healing by restoring
luminal patency and diverting intestinal contents,
thereby preserving surgical anatomy.

Some refractory cases may still require surgical
revision, however [27].

Limitations and Challenges

Despite the advantages offered by interventional
radiology, there are also its drawbacks. While the
incidence of complications is still quite modest, there
have been cases of complications from the procedures
that may relate to bleeding, infection, as well as
damage to surrounding structures [28]. Moreover, for
those patients who may be high-risk, the
administration of contrast agents has been observed to
increase  the incidence of  contrast-induced
nephropathy; thus, careful patient selection is advised
[29,30]. Access to interventional radiology procedures
is also unpredictable, especially for those patients who
have limited access to health care with adequate
professionals and infrastructure [31,32]. Also, there is
still a lack of long-term follow-up evidence for
comparison between surgical reinterventions and
procedures for interventional radiology [33].

Methods
Study Design
In order to synthesize and interpret the existing
knowledge on the function of interventional radiology
in the management of issues arising from bariatric
surgeries, this article was developed using a narrative
review model. In order to accommodate the synthesis
of different study models such as original articles,

systemic reviews, case series studies, and relevant
studies in medicine, a narrative review model was
applied.

Literature Search Strategy

A thorough search was carried out using three
internet databases: Web of Science, PubMed, and
Scopus. Peer-reviewed articles published between
January 2010 and April 2024 that represent current
bariatric surgery and interventional radiology
procedures were taken into consideration. To
guarantee clear and consistent reporting of the
literature search, study selection, and synthesis
process, this review was carried out in compliance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 criteria [34].

The search terms using Medical Subject Headings
(MeSH) and free-text terminology related to
interventional radiology and bariatric surgery were
included in the search strategy. The basic search terms
include: "bariatric surgery,” "Roux-en-Y gastric bypass,"
"sleeve gastrectomy,” 'postoperative complications,”
"interventional radiology,” ‘'percutaneous drainage,”
"angiographic embolization," "balloon dilatation," "stent
placement,” and 'gastrointestinal leak.” The search
strategy was expanded and refined using Boolean
searches if necessary. The list of articles selected was
hand searched to look for other relevant articles.

Eligibility Criteria

Studies were considered eligible for inclusion on
the basis of criteria like: Published in English,
conducted on human adult populations, addressed
complications following bariatric surgical procedures,
included discussion of interventional radiology—guided
diagnostic or therapeutic interventions, Article types
included original research, systematic reviews,
narrative reviews, case series, and clinically relevant
case reports. Studies were excluded if they: were non-
English publications, focused on animal models or in
vitro research, did not involve bariatric surgical
procedures, lacked relevance to interventional
radiology-based management and were abstracts
without accessible full text.

Study Selection and Data Synthesis

Titles and abstracts retrieved from the database
search were screened for relevance. Full-text articles of
potentially relevant studies were reviewed to determine
final inclusion. Given the narrative nature of this
review, no formal quality scoring or risk-of-bias
assessment was applied. Data extracted from selected
studies included: type of bariatric procedure
performed, nature and timing of postoperative
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complications, Interventional radiology techniques
utilized, Reported technical and clinical outcomes and
Procedure-related complications and limitations.

The included studies were synthesized
thematically according to the type of postoperative
complication- such as gastrointestinal leaks, strictures,
hemorrhage, abscess formation, and metabolic
complications—and the corresponding interventional
radiology management strategies. Emphasis was
placed on clinically relevant outcomes, technical
feasibility, and the role of IR within multidisciplinary
bariatric care.

Role of Interventional Radiology

With its ability to provide minimally invasive,
image-guided procedures that could potentially
substitute  surgical re-intervention, interventional
radiology is finding its increasing importance within
therapy modalities for complication-related pathologies
introduced by bariatric surgical procedures. Patients
with obesity-related comorbid conditions, altered
anatomy, or those with surgical risks would most
benefit by this modality [35,36], according to Table 1.

Management of Gastrointestinal Leaks and
Fistulas

Among the most serious complications that can
arise in the aftermath of bariatric surgery is the
presence of gastrointestinal leakage, and this is
especially true in the vicinity of the stables and
anastomotic sites. The potential development of sepsis
and prolonged morbidity can be prevented if there is
timely and early management [37,38]. The most
important role that can be considered in the
management of this complication is that of image-
guided percutaneous drainage of any fluid collection
that is related to the case at hand. Other modalities,
such as stent placement, can also be used in selected
cases to steer the contents in the intestines and foster
healing [39].

Management of Anastomotic Strictures and
Obstruction

Anastomotic strictures following bariatric surgery
often present with dysphagia, vomiting, or intolerance
to oral intake. In cases of fluoroscopic guidance,
image-guided balloon dilatation has demonstrated
outstanding clinical success and brilliant technical
efficacy in the restorations of luminal patency [40].
Certain patients will require multiple treatments with
dilatation and refractory cases may eventually undergo
surgical revision. Thus, IR-guided therapies are one of
the successful first-line or supplemental therapeutic
methods [41].

Management of Postoperative Hemorrhage

Although not a common  complication,
postoperative hemorrhage resulting from bariatric
surgery is potentially life-threatening if not managed
[42]. It is possible to accurately delineate the sources
of bleeding, perhaps as a result of staple-line
disruption and arterial injury, by angiographic analysis.
The most effective and expeditious method, without
the morbid implications of re-operation, is angiographic
embolization for patients who either face a high degree
of surgical risk or who were hemodynamically unstable
[43].

Management of Infections and Abscesses

Leaks or hematomas are very often the cause of
intra-abdominal abscesses or infected fluid collections.
With high success rates and minimal invasiveness,
percutaneous catheter drainage, guided by CT or
ultrasound, is considered to be the treatment of choice
[44,45]. It is related to shorter hospital stay and
reduced convalescence in comparison to drainage
through surgery [46] (Table 1).

Limitations and Complications of IR
Interventions

Despite the benefits of IR, there are also some
demerits.  Although the incidence of general
complications is still, there are some reported
procedure-specific issues such as bleeding, infection,
and injury to surrounding structures [47]. In addition,
there is also a risk of contrast-induced nephropathy
when using iodinated contrast media, thus careful
patient selection is warranted [48]. Diffusion of the
procedure is also impeded by the absence of
experience and facilities related to IR, especially in
rural areas.

Table 1. Role of Interventional Radiology in the
Management of Complications Following Bariatric
Surgery.

Interventional Reported

Postoperative o Clinical Key
Complication . e Indication Outcomes / References
Tec 1 Advantages
Management of |High
localized technical
collections and | success,
Gastrointestinal | Image-guided | abscesses effective [9,14,36
leaks and percutaneous | secondary to sepsis i
] : 37,43,44]
fistulas drainage staple- control,
line or avoids urgent
anastomotic surgical
leaks reintervention
Facilitates
Stent Diversion of leak closure,
Gastrointestinal | placement enteric contents | reduces [13,15,26
leaks (selected | (endoscopic / |to promote need for 27]' e
cases) image- healing of leak | reoperation
guided) sites in stable
patients
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Balloon Symptomatlc High clinical
. . strictures success,
Anastomotic dilatation causin minimall
: under 9 minimatly 1 116,17,39]
strictures . dysphagia or invasive,
fluoroscopic ;
. obstruction repeatable
guidance
procedure
Persistent or Temporary
recurrent luminal
Refractory Stent strictures after | patency,
15,16,26
strictures placement balloon bridge to [15,16,26]
dilatation surgery if
required
Selective Active arterial Rapid
angiographic | bleeding or hemostasis,
Postoperative embolization |staple-line avoids open |[18,19,25,
hemorrhage hemorrhage surgery, 41,46]
reduced
morbidity
First-line
o s |0t
Intraabdominal . abscess or . [24,38,43,
drainage ) . hospital
abscesses infected fluid 44]
(USG/CT- R stays, low
N collection -
guided) complication
rate
Symptomatic or | Effective
. infected infection
Infected Ime.zge-gulded postoperative control, [25,28,43]
hematomas drainage R L
collections minimally
invasive
wsar - [Smehov
IR Contrast use, | nephropathy, rates [28-
procedurerelated | catheter bleeding, .
. . . . with proper |31,47]
risks manipulation |adjacent organ .
iniur patient
oury selection
Resource-limited | Restricted
or rural access to
System-level Limited IR
.ys. . v : I . healthcare minimally [32,33,35]
limitation availability . . .
settings invasive
care
Discussion

The management of postoperative issues that
arise post-bariatric surgery has dramatically shifted
with changes that came with the integration of IR
interventions in  postoperative care.  Surgical
interventions that are IR-guided are characterized by
distinct advantages that make them desirable to
traditional surgical interventions for postoperative
issues. This is due to their minimally invasive nature
and lower procedure-related mortality rates and
hospital stays. This aspect is imperative for bariatric
patients due to their elevated risk and comorbidity
rates [11,32-35]. A surge of arising literature
indicates that IR is a safe and effective alternative or
adjunct to surgery for managing postoperative issues.

One among the most treacherous side effects of
bariatric surgery is intestinal leakage resulting in
fistulas, especially for sleeve gastrectomy and gastric
bypass surgery. However, in order to prevent sepsis
as well as long-term morbidity, early detection and
immediate remedy are essential [14,36,37]. Image-
guided percutaneous drainage operations have
repeatedly demonstrated marked technical as well as
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clinical reliability in view of stabilizing patients or
preventing surgery by means of dealing with localized
collections, often avoiding an immediate surgical
remedial measure [24,43,44]. Endoscopic or image-
guided stent insertion enables diversion of intestinal
contents as well as repair of leakage sites for a number
of hemodynamically stable patients [15,26,27].

Another frequent postoperative complication is
anastomotic strictures, which generally present with
vomiting, dysphagia, or intolerance to oral intake.
Fluoroscopically guided balloon dilatation has shown
to be very effective as a first-intervention technique
due to good clinical response and the advantage of
being reproducible and less invasive [16,17,39].
Temporary stent implantation may alleviate symptoms
and serve, if necessary, as a bridge to definitive
surgical therapy in cases of recurring or refractory
strictures [15,26].

Although infrequent, postoperative hemorrhage
might prove to be life-threatening and thus has to be
addressed appropriately and immediately. The exact
determination of the exact site of hemorrhage, e.g.,
arterial damage or staple line, can be achieved by
carrying out an angiography [18,41]. Especially in

unstable or unstable high-risk patients, arterial
embolization has been a successful method of
managing  postoperative  hemorrhage, thereby
restoring immediate hemostasis with  minimal
morbidity of reoperation [25,42,46].

Leaks or bleeding can result in infected
hematomas and intra-abdominal abscesses.
Percutaneous catheter drainage wunder CT or

ultrasound guidance has been deemed a preferred
method over surgical drainage due to the high rate of
success, reduced hospital stay, and quicker recovery
rates [24,38,43,45]. These techniques have become
absolutely essential in the majority of institutions as
part of the postoperative care package.

Nevertheless, there are certain drawbacks to
interventional radiology in spite of these beneficial
features. There have been certain reports about
procedure-related drawbacks, including bleeding and
infective risk, and damage to structures—but the
incidence is still considered low if proper technique
and patient selection are used [28,31] Another
worry, conferred by the use of contrast agents in the
procedure, is the induction of nephropathy, particularly
in compromised patients using iodinated contrast
media [29,30,471].

Another major issue is the disparity that exists
with regard to access to interventional radiology
services, as recognized across different healthcare
infrastructures globally. The access that is restricted
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with regard to less invasive IR-based therapies is due
to inadequate infrastructural support, inadequate
trained personnel, and inadequate access to special
knowledge and training, particularly for rural
populations [32,33,35]. The need for prospective
trials and treatment regimens is also underscored by
the fact that a great majority of the information that
exists currently is based on retrospective work and
professional experiences [33,36].

The horizon for the utility of IR in the
postoperative bariatric patient is constantly shifting
with developing technologies in stent technologies,
embolic agents, and image navigation systems
[22,23]. Further assistance in accuracy and early
detection of postoperative complications could be
achieved with advanced robots and artificial
intelligence technologies [23]. To further delineate the
optimal place of interventional radiology in relation to
surgical interventions, research emphasis in the future
should be placed on prospective multicenter studies,
cost-effectiveness, and outcome assessments.

Conclusion

Following bariatric surgical procedures,
interventional radiology is slowly becoming a major
component of the therapeutic management of post-
surgical complications. Minimally invasive interventions
such as stenting, balloon dilatation, angiographic
embolization, and percutaneous draining are efficient
therapeutic measures, which, when utilized on carefully
selected patients, reduce morbidity. In addition, they
reduce the length of stay in the hospital. Lack of well-
standardized management procedures and inequalities
in access to interventional radiology are still major
obstacles that need to be overcome for the
improvement of patient care. Moreover, to further
advance the therapeutic outcomes of patient care, it is
essential to conduct more research to develop effective
postoperative management techniques.
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