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Abstract: Postoperative non variceal upper gastrointestinal haemorrhage may occur early or late and
affect a variable percentage of patients—up to about 2%. Most cases of intraluminal bleeding are
an indication for urgent Esophagogastroduodenoscopy (EGD) and require endoscopic haemostatic
treatment. In addition to the approach usually adopted in non-variceal upper haemorrhages, these
cases may be burdened with difficulties in terms of anastomotic tissue, angled positions, and the risk
of further complications. There is also extreme variability related to the type of surgery performed, in
the context of oncological disease or bariatric surgery. At the same time, the world of haemostatic
devices available in digestive endoscopy is increasing, meeting high efficacy rates and attempting to
treat even the most complex cases. Our narrative review summarises the current evidence in terms of
different approaches to endoscopic haemostasis in upper bleeding in altered anatomy after surgery,
proposing an up-to-date guidance for endoscopic clinicians and at the same time, highlighting areas
of future scientific research.

Keywords: non-variceal upper gastrointestinal haemorrhage (NVUGIH); bariatric surgery; altered
anatomy; anastomotic bleeding; marginal ulcers; endoscopic therapy

1. Introduction and Epidemiology

A wide range of surgical procedures altering the anatomy of the upper gastrointestinal
tract is performed every year worldwide. Most surgical procedures performed on the upper
gastrointestinal tract can be ascribed to intended oncologic surgery or bariatric metabolic
surgery (BMS). The number of BMS procedures completed continues to grow, with more
than 685,000 procedures having been performed worldwide in 2016 alone [1], and the
same concept applies to oncologic surgery. This continuous and unrelenting increase in the
number of surgical minimally invasive procedures aligns with the increasing number of
postoperative complications that can occur, like anastomotic haemorrhage, anastomotic
insufficiency, delayed gastric emptying and anastomotic stenosis [2,3]. These problems

can be successfully managed by surgeons, interventional radiologists, or endoscopists. In
the forementioned complications, above all, for endoluminal bleeding, endoscopy plays
a central role in its diagnosis and subsequent treatment [3-5]. Moreover, postoperative
bleeding can prolong hospital stay and result in morbidity and mortality, particularly in
critically ill patients [6]. Postoperative bleeding can be extraluminal, which is mostly linked
to bleeding from abdominal vessels and requires radiological or surgical management, or
even intraluminal management, in which endoscopy plays a crucial role.
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Intraluminal haemorrhage occurs mostly in the early period after surgical intervention,
as reported by Shen Y. et al. and Jamil et al. [7,8]. Different surgical procedures can be
performed on the upper GI tract, leading to wide ranges of incidence of post procedural
bleeding. In the literature, the rate of bleeding following gastrectomy or esophagectomy
for oesophageal cancer has been estimated to be as high as 2% of patients undergoing
surgery [9].

In several case series of patients undergoing surgery for gastric cancer, postoperative
bleeding occurred in 0.3% to 2.7% of patients [3,5]. In two case series evaluating bleed-
ing after gastric bypass surgery, the incidence of intraluminal bleeding was 0.49% and
3.2%, respectively [7,10]. When considering pancreaticoduodenectomy, the incidence of
postoperative intraluminal GI bleeding in the literature is higher and is estimated to be
from 2.2% to 8.4% [11-13]. These high incidence rates might be justified by the complexity
of the procedure itself and by the involvement of three anastomoses (gastrojejunostomy,
hepaticojejunostomy, and pancreaticojejunostomy). The timing of bleeding should also be
taken into consideration, as it may be related to different underlying causes. Indeed, early
bleeding usually occurs at the staple lines of the anastomosis, while delayed bleeding is
usually secondary to an anastomotic ulcer [14]. In a retrospective study from Song W. et al.
including 1536 patients who underwent surgery for gastric cancer with subsequent gastrec-
tomy, 1.2% of patients developed early postoperative haemorrhage (defined as bleeding
emerging within the first 24 h after surgery), while 0.9% experienced delayed massive
haemorrhage (defined as bleeding emerging after the first 24 h after surgery) [15]. Even
so, defining the exact incidence of the problem may be complicated because of different
definitions for early and delayed bleeding after surgery throughout the studies.

The aim of our review is to focus on the endoscopic management of upper gastroin-
testinal bleeding in patients with surgically altered anatomy.

2. Materials and Methods

We selected articles discussing the topic of bleeding in altered anatomy after surgery
in the upper gastrointestinal tract, paying specific attention to magnitude of the problem
and the endoscopic management. We developed a non-systematic review article using
the following electronic sources: PubMed, EMBASE, Google Scholar, Ovid, MEDLINE,
Scopus, the Cochrane controlled trials register, and Web of Science. We used the following
search terms alone and in combination: “non variceal upper gastrointestinal hemorrhage”,

voou

“NVUGIH”, “endoscopic treatment”, “marginal ulcers”, “gastric bleeding”, “surgery”,
“altered anatomy”, “Roux-en y gastric bypass”, “bleeding”, “hemorrhage”, and “gastrec-
tomy”. We examined all the articles reporting data related to humans (inclusion criterion)
while excluding works with no full text available, works that were not in the English
language, book chapters and abstracts, articles published before 1990, and articles not
concerning surgically altered anatomy (exclusion criteria). We did not consider a minimum
number of cases for each paper, considering that the available literature consists mainly of
case reports and case series. Finally, we evaluated supplementary references among the
articles evaluated in the first search round.

In Table 1 we summarized the papers taken in account for this review and their results.

Table 1. Summary of the papers taken in account for this review and their results.

N° Patients with

Author Pub\l{iec::ion Study NOII(:f:lielltieilnts Surgery g;ﬁf;]’::i;;:; Endoscopic Tr.eatment
of Bleeding
Barola S. [16] 2018 Case series 11 RYGB 11 11
Barola S. [17] 2017 Case report 1 RYGB 1 1
Heneghan M. H. [10] 2011 Case series 4466 RYGB 42 0
Wichmann D. [9] 2022 Review 758 - - -
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Table 1. Cont.

N° Patients with

Publication N° of Patients N° of Patients .
Author Year Study Included Surgery with Bleeding Endoscopic Tr'eatment
of Bleeding

Tang S. J. [18] 2007 Case report 2 RYGB 2 2

Song W. [15] 2014 Case series 1534 gastrectomy 33 7

Shen Y. [8] 2023 Case series 2978 gastrectomy 85 3

Granata A. [19] 2015 Case report 1 gastroenter} N 1 1
anastomosis

LymS. G. [3] 2012 Review 393 gastrectomy 9 9

Jamil H. L. [7] 2008 Case series 933 RYGB 30 30

Kim K-H. [5] 2012 Case series 2031 gastrectomy 7 7

Lee Y-C. [20] 2002 Comparative 50 subtotal 50 50
study gastrectomy

Park J.Y. [21] 2014 Case series 5739 gastrectomy 48 2

Tontini G. E. [22] 2013 Case report 1 subtotal 1 1
gastrectomy

3. Diagnosis

Postoperative bleeding is usually diagnosed with signs of bleeding associated with
a drop of haemoglobin of more than 2 g/dL. Bleeding can be further categorized as
intrabdominal bleeding, which is mostly linked to arterial bleeding from abdominal vessels
(with a radiological or surgical management), and intraluminal bleeding, which can be
managed with endoscopic treatment.

For intraluminal bleeding, the most frequent clinical presentation is hematemesis,
followed by melena/haematochezia or bleeding through a nasogastric tube [21].

Postoperative gastrointestinal bleeding can be caused by surgery or depend on condi-
tions that are related to surgery. One of the most common causes of intraluminal haemor-
rhage is represented by marginal ulcers, which are the consequence of mucosal ischemia
originating from perfusion defects, anastomosis tension, or sutures material [23]. Another
important cause of bleeding after surgery is linked to stress-related ulcers, which can
develop in the upper GI as a consequence of the stress produced by the surgical interven-
tion. Mallory-Weiss tears, resulting from nausea and repeated vomiting can be a source of
bleeding related to surgery [24].

A particular scenario that should be kept in mind is bleeding from the gastric remnant
after Roux-en-Y gastric bypass (RYGB). In this condition, the bleeding source is located
in the bypassed stomach, making endoscopic treatment challenging since the source of
bleeding is barely reachable with standard techniques. Double-balloon enteroscopy has
diagnostic and therapeutic value for these patients since it allows the endoscopist to reach
the bleeding site and perform endoscopic treatment, however its availability and the skills
required represent a huge limitation of these technique. These limitations make the surgical
approach the standard of care for most of these patients.

After volume resuscitation with fluids and blood products and achieving the target
haemoglobin level of 7 mg/dL (9 mg/dL for patients with significant cardiovascular
diseases), endoscopic evaluation for assessing the source of bleeding and treatment is the
subsequent step.

To date, there is still no specific indication about the best timing for endoscopic
evaluation in the context of intraluminal bleeding after surgery. In the past, there was
concern about the possibility of anastomotic damage and perforation during endoscopic
procedures performed immediately after surgical intervention This concern is now no
longer relevant since endoscopy was reported to be safe without significant complications,
even in the early postoperative period [7,18,25].
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Furthermore, in case of bleeding involving the extraluminal component, endoscopy
can fail to detect haemorrhages, delaying the appropriate intervention, such as angio-
graphic embolization or surgery [26]. We will refer then to the timing established by ESGE
guidelines for the management of non-variceal upper gastrointestinal haemorrhage, which
suggest early endoscopy (<24 h from patient presentation) since it is associated with lower
in-hospital mortality, shorter lengths of stay, and lower total hospital costs [27].

We propose hereafter a flowchart for the diagnostic management of bleeding in pa-
tients with surgically altered anatomy (Figure 1).

Suspected bleeding in
patient after gastroenteric
surgical intervention

(Hb loss = 2g/dl)

Ara there clinical signs of intraluminz| bleading?

[melena, hematemasis, bleeding through nascgastric tubs)

achieving hemaodynamic

stability.

Perform endoscopy after
out extraluminal bleeding.

Perform imaging to rule

Source of bleeding not

. ‘ Intraluminal bleeding?
identified with endoscopy?

~—

Refer to surgeon or
interventionz| radiclogist.

Figure 1. Flowchart for the diagnostic management of bleeding in patients with surgically altered anatomy.

The success rate of endoscopic haemostasis is strongly related to the type of surgery
performed and, therefore, to the varying degree of accessibility to the bleeding focus. The
endoscopic approach is simpler in patients who underwent gastrectomy or gastrojejunos-
tomy compared to patients who underwent pancreaticoduodenectomy or Roux-en-Y gastric
bypass [5,28].

The lesions found are usually classified in daily practice according to the Forrest
classification, usually adopted for peptic ulcers and related to the risk of rebleeding [29].
However, in the case of marginal ulcers, Shin first proposed a classification in 1994 con-
sidering active bleeding (spurting or oozing), visible vessel, and blood clot adhesion [30].
The variety of lesions encountered and the experience of the centre contribute to the lack
of homogeneity in the descriptions provided and to the lack of a single recommended
classification in the literature to be adopted in these circumstances.
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4. Endoscopic Haemostasis

The endoscopic treatment of haemorrhage in the gastrointestinal tract is based on
different procedures and is sometimes combined with injection therapy, mechanical ap-
proach, thermal haemostasis, the application of absorbing substances, or other less common
approaches. All these options are also available for anastomotic haemorrhage. The choice
of haemostasis technique, especially in the context of anastomotic haemorrhage, depends
mostly on the preference of the endoscopist and the time passed from the creation of
the anastomosis. Clinical papers exclusively reporting on the outcomes on haemostasis
techniques in the context of altered anatomy after surgery are rare and no randomized
controlled trials has been conducted to compare the efficacy of different modalities for
treating postoperative haemorrhage. Experience is often derived from larger case histories
of haemostasis where some cases of bleeding in the upper digestive tract surgery outcomes
are included. In addition to the problem of first bleeding in these cases, any rebleeding
cases may also be complex and require infrequent procedures. In the subsequent section
we will briefly summarize the methods of haemostasis available so as to guide clinical
activity on the basis of the literature published to date.

4.1. Injection Therapy

Injection is based on local tamponade resulting from the volume effect in the sub-
mucosal layer. It can be achieved using diluted epinephrine (1:10,000 or 1:20,000). This
allows for pressure elevation and also a secondary effect of vasoconstriction in the same
submucosal layer. Alternative injection can be performed by using sclerosing agents or
tissue adhesives, including cyanoacrylate glues commonly used to create a primary clog at
the bleeding site.

The technique usually requires needles consisting of an outer sheath and an inner
hollow-core needle (19-25 gauge). The injection is usually performed near the bleeding
site. Clearly in surgical outcomes it may be difficult to maintain a stable position or obtain
effective access to the submucosal layer.

The advantage of this technique is the wide availability and the low costs, the biggest
limitation is the lability of the haemostasis obtained, resulting in the need for the application
of a second haemostasis technique [31].

4.2. Mechanical Haemostasis

Endoscopic mechanical therapies include clips (through-the-scope (TTS) and over-
the-scope-clips (OTSCs) or cap-mounted) and band ligation devices. The latter are usually
employed for oesophageal variceal bleeding but have also been reported for the treatment of
NVUGIH (e.g., Dieulafoy lesions). The mechanism is rather simple and involves the place-
ment of elastic bands over tissue to produce mechanical compression and tamponade [27].
As far as clips on the market are concerned, there is considerable variety in terms of size,
manoeuvrability, and repositioning options.

4.2.1. Through-The-Scope-Clips

The endoclip or haemoclip is a mechanical method of haemostasis introduced in
1975. This is the most widely applied method because of its simplicity, reduced costs,
wide availability, and low risk of adverse events in the treatment of non-variceal upper
gastrointestinal haemorrhage [32]. Through-the-scope-clips can be applied through the
working channel, allowing the operator to maintain a clear view over the bleeding source.
Haemoclips can be safely used for anastomotic bleeding since they have the advantage of
not injuring the surrounding tissue [18].

However, haemoclips application can be technically difficult due to a poor axis caused
by anatomical distortion after surgery. Furthermore, there is no evidence supporting the
reduction in terms of rebleeding in this specific setting. Lee et al. [20]. Reviewed and
discussed the efficacy of endoscopic haemoclipping and dual therapy with epinephrine in-
jection and heater probe thermocoagulation with respect to the haemostatic rates, recurrent
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bleeding rates, transfusion requirements, the need for surgery, and mortality rates in bleed-
ing marginal ulcers after partial gastrectomy. Among fifty cases, thirty patients underwent
dual therapy and the remaining twenty patients received haemoclipping depending on
endoscopist’s expertise or preference. The initial endoscopic haemostasis rate was 100% in
both groups, but the rebleeding rate within 30 days was significantly different in the two
groups in favour of haemoclip treatment (5% in the haemoclipping group versus 33% in
the thermocoagulation one). Further results included a low rate for the need for surgery
(4%) and hospital mortality (4%) with no procedure-related consequences observed.

4.2.2. Over-The-Scope-Clips (OTSCs)

OTSCs are a great tool for the primary treatment of bleeding and retreatment after
failure or recurrence of haemorrhage. OTSC use, since its first description in 2007, has
become one of the standard procedures for bleeding in the gastrointestinal tract and has
showed increasing efficacy in treatment and retreatment of haemorrhage in the upper
gastrointestinal tract [33].

In 2017, Honegger et al. reported a large OTSC cohort placement including cases of
bleeding occurring in iatrogenic circumstances or in gastric bypass [34]. Their experience has
shown success rates of up to 90% in these cases, showing the importance of these devices in
daily endoscopic practice. The most recent STING-2 trial showed the role of primary OTSC
therapy, which is superior to standard treatment with clips, for selected cases of non-variceal
upper gastrointestinal bleeding (NVUGIB) with a high risk of rebleeding [33]. Out of 246 total
patients, a small percentage corresponded to bleeding from an anastomotic origin—3 (5.8%)
to standard treatment and 3 (6.2%), respectively. Considering the 30-day outcomes, only
one case from the latter group underwent surgical revision for persistent anaemia, showing
OTSC in situ and substantial long-term technical success. Tontini et al. [22] published a case
report of anastomotic bleeding occurring in a 71-year-old woman, previously submitted to
laparotomic debridement with a Billroth I gastroenteric anastomosis for an advanced ovarian
tumour with massive peritoneal carcinomatosis. Active haemorrhage was attributed to oozing
bleeding from an anastomotic dehiscence at the posterior wall. The haemostasis was achieved
by injection therapy combined with “atraumatic” OTSCs. This is an example of a successful
application in relation to the angled position, large leak, and massive bleeding. OTSCs grant
a high closure power, so an impairment of anastomotic blood circulation due to the OTSCs
could be possible. Beyond these specific cases, however, there are no case series or RCTs on
the use of OTSCs in bleeding from surgical anastomosis able to provide evidence supporting
their use as a primary device.

4.3. Thermal Haemostasis

Contact probes have been available for thermal haemostasis since the 1970s. Contact
probes can provide haemostasis with two different mechanisms: pressure on the blood ves-
sel, thereby stopping the blood flow, and thermal energy cauterizing the vessel underneath
by coaptive coagulation. Possible contact probes of the thermic haemostasis techniques
are the dry monopolar electrode, the liquid electrode, the bipolar electrode, the heater
probe, the Coagrasper haemostatic forceps, or hot biopsy forceps. Thermal probes can be
furtherly divided into contact devices, for which contact with the site to treat is required,
and noncontact devices, for which touching the target tissue is not necessary. The main risk
of using a thermal probe is perforation linked to the excessive application of coagulation
or pressure, especially in acute or non-fibrotic lesions. Thermal probes can also cause a
coagulation injury that can make larger and deeper lesions, and may increase the risk of
delayed bleeding, particularly in patients with a coagulopathy [35].

Argon plasma coagulation (APC) is a noncontact device because the current follows
the path of the lowest tissue resistance without necessarily touching the tissue. It uses a
high-frequency, monopolar alternating current that is conducted to the target tissue without
mechanical contact, resulting in the coagulation of superficial tissue. Disadvantages and
advantages of APC are similar to those of contact probes [36].
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The study conducted by Lee in 2002 [20] is the only one to provide a comparison of
combined injective and thermal haemostasis versus haemoclips with considerable risk of
rebleeding, as outlined above. In view of the risks associated with this type of haemostasis,
it is a modality that is often not used in the first instance in operated stomachs as well
as in the case of recent oesophagogastrostomies or jejunostomies. A Special Issue should
be considered in case of bleeding from stapled anastomosis due to the increased risk of
bleeding [37]. The use of thermal modalities of haemostasis in this setting is burdened by a
risk, albeit low, of major complications like ischemic injury and perforation. Its use on frail
tissue, like staple line in the context of altered anatomy, should be restricted to those cases
where other endoscopic modalities do not achieve bleeding control or cannot be performed
for anatomic reasons. However, bleeding from stapled anastomosis is more frequently
observed intraoperatively or managed by surgeons.

4.4. Topical Agents

Haemostatic powders (HPs) and haemostatic gels act as “touch-free” agents that can
be used for the treatment of gastrointestinal bleeding and are generally safe and well
tolerated [38]. The advantages of noncontact spray-catheter delivery of haemostatic agents
include the ease of use, efficacy even in absence of precise lesion targeting, access to
lesions in angulated positions, the possibility of use in combination with other haemostatic
modalities, and the ability to treat a larger surface area. On the other hand, they are not
always available in everyday endoscopic practice and can be expensive. The topical agents
currently available in Western countries include: Hemospray, also known as TC-325 (HS,
Cook Medical, Winston-Salem, NC, USA); EndoClot (EC, Micro-Tech Europe, Diisseldorf,
Germany); and PuraStat (3-D Matrix Europe SAS, Caluire-et-Cuire, France).

Haemostatic powder application does not require accurate spraying at bleeding sites,
which are frequently difficult to visualize in an endoscopic view and to approach. The most
important disadvantage is the possibility of clogging of the application catheter, which may
occur when the powder is in contact with the fluid inside the catheter. Additionally, the
visibility of the bleeding site and landmarks can become obscured following the application
of the powders owing to their opaque nature [39].

Hemospray is an inert mineral based compound, which, in contact with fluids, ab-
sorbs water and acts cohesively forming a covering mechanical tamponade. Through
fluid absorption, it favours clot formation by deforming and packing erythrocytes, it also
concentrates activated platelets with clotting factors and interacts with the fibrin matrix,
and within 24 to 72 h, the adherent coat sloughs off into the GI lumen [40,41]. Because of
these local haemostatic proprieties, first studies suggest that HS is equally effective in both
patients with and without systemic antithrombotic therapy [42]. The fact of being equally
effective in patients with or without antithrombotic therapy could be of great importance in
the context of bleeding after bariatric surgery since most patients receive thromboembolic
prophylaxis in the perioperative period followed by twice-daily subcutaneous injections
of low-molecular-weight heparin until discharge [7].A single case report by Granata et al.
showed efficacy and safety in the treatment of bleeding from gastroenteric anastomosis
performed for a duodenal bulb stenosis [19].

Another feature that could be important in treatment of bleeding from anastomosis is
that HS is sprayed at high pressure with a propellant CO; cartridge. Such a feature can
potentially cause further tissue injury to the point of perforation especially in friable or
inflamed mucosa, as reported by Vitali F. et al. in two patients treated with HS [38]. In
cases of diffuse bleeding in which haemostasis is not achieved by conventional modalities,
Hemospray can be used in the early postoperative period [43].

Endoclot is a powder agent composed of absorbable haemostatic polysaccharides.
When in contact with blood, EC initiates a dehydration process promoting the concentration
of clotting factors, platelet, and erythrocytes, thereby accelerating the clotting process
and the formation of a mechanical shell of gelled matrix, which adheres to the bleeding
tissue [44]. Data on the efficacy of EC suggest that EC allows for excellent bleeding control



Medicina 2023, 59, 1941

8of11

when applied as primary or salvage therapy. Furthermore, the EC pressure when spraying
is much lower than that of HS, allowing for a more sectorial area of targeting, making EC
more suitable for localized bleeding lesions, like peptic ulcers or a surface after resection,
reducing the low, albeit reported, risk of perforation [38].

Haemostatic gels scaffold the self-assembling peptide technology and are indicative of
the haemostasis of oozing bleeding in parenchyma of solid organs, vascular anastomoses,
and small blood vessels or capillaries of the GI.

PuraStat is comprised of a repeating sequence of amino acid, Arginine®, Alanine
(A), and Aspartic Acid (D). Once the PuraStat gel is in direct contact with blood or bodily
fluids, the acidic peptide solution is rapidly released, resulting in the $3-sheets forming
a three-dimensional hydrogold nano-fibre that is similar in structure to the extracellular
matrix. This hydrogel matrix forms a physical barrier over the bleeding vessel or area to
cause haemostasis. It is applied via a dedicated endoscopic catheter through the working
channel of any diagnostic or therapeutic endoscope.

It has proven effectiveness in reducing delayed bleeding following tract endoscopic
submucosal dissection (ESD), [45-48]. There are no studies demonstrating efficacy in high
digestive bleeding in surgical outcomes, but it is expected that it may prove useful in these
cases due to the visibility of the bleeding area remaining intact, and the endoscope view
not being obscured due to the transparent nature of the peptide; therefore, haemostasis is
under the direct visual control of the physician. In addition, due to the hydrogel nature of
the device, the catheter does not become clogged by the product [39].

4.5. Suturing and Stenting

Endoscopic suturing and stenting have been introduced as rescue therapies prior to
revisional surgery for marginal ulcer bleeding not responding to conventional endoscopic
therapy [49].

A case report was published by Barola et al. in 2017 [17] showing endoscopic suturing
as a novel technique to treat massively bleeding marginal ulceration post RYGB. They
described this approach as technically safe, feasible, and a possible life-saving technique to
be considered as an alternative to surgery [50]. Subsequently, the same group of authors
successfully reported a case series of 11 patients also suffering from MU post-Roux-en-
Y gastric bypass (RYGB) outcomes treated with suturing devices and/or fully covered
self-expandable metallic stents (FCSEMS). This is the first manuscript considering this
indication for FCSEMS in order to cover the ulcer bed to treat MUs in case the gastric outlet
is of an insufficient calibre to allow for endoscopic oversewing [16].

Although these are mainly anecdotal experiences of very experienced centres, an
increase in these possible approaches is to be expected given the growing number of
bariatric surgery outcomes.

5. Conclusions

Gastric bleeding occurring in altered anatomy after surgery is not uncommon and
can be a challenging condition even in the hands of experienced endoscopists [5]. The
presentation of intraluminal bleeding usually requires an early endoscopic evaluation,
although to date, data are lacking regarding the best timing. The haemostasis and endo-
scopic approach do not differ from the usual techniques adopted in NVUGIH. However,
difficulties may be greater depending on the location, tissue type, and consistency and
effectiveness of the various methods adopted [15]. The current literature has demonstrated
the effectiveness of using mechanical haemostasis with clips, such as haemoclip or OTSCs,
both immediately and in terms of rebleeding, which probably should be considered as the
first haemostatic approach in this setting [33]. At the same time, several topical agents that
are currently on the market and increasingly on the rise may be the easiest devices to use
in this setting. The growing number of people being operated for oncological reasons or
obesity will increasingly place us in front of this need, and new devices will have to be
tested. Even considering the limitations linked to the absence of randomized controlled
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trials comparing endoscopic management options in intraluminal bleeding after surgery,
we tried to propose a simple flowchart showing the alternatives available for the treatment
of bleeding (Figure 2). Large prospective studies and randomized clinical trials are needed
to define the best endoscopic approach in these patients, which are often fragile, coming
after respective surgery.

Intrzluminal bleeding after
surgery of the Gl tract

Good access to the source

of bleeding?
Yes No
Combined hlaemostasu Consider topical 2gents or
technique combined hasmostasis
Injective + through the (injective + thermal)
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Fzilure to control
the blesding?

Refer to surgeon ar
interventional radiologist.

Figure 2. Proposed flowchart showing the possible endoscopic approach in the treatment of bleeding.
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