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Clinical application of interventional embolization in tumorassociated hemorrhage
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Abstract: Recently, the main clinical treatment methods for tumor-associated hemorrhage include systemic
therapy, the application of hemostatic drugs, blood transfusion, symptomatic support therapy and endoscopic
interventional hemostasis. Endoscopic hemostasis is performed mainly for patients with gastrointestinal
bleeding, and the procedures include hardening of the blood vessels and the injection of hemostatic drugs.
Surgical hemostasis methods mainly include the surgical ligation of bleeding blood vessels or tumor
resection for hemostasis. Interventional hemostasis is a new hemostasis method. With the development
of interventional radiology in recent years, transcatheter arterial embolization (TAE) can quickly detect
and accurately embolize arterial blood vessels. It is the preferred treatment for present tumor-associated
hemorrhages.
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Introduction
A t p r e s e n t , c l i n i c a l l y c o m m o n t u m o r- a s s o c i a t e d
hemorrhages can be divided into the following types:
epistaxis, hemoptysis, hematemesis, bloody stool, celiac
hemorrhage (1,2), and hematuria, vaginal bleeding,
according to the tumor location and bleeding direction.
The treatment methods for tumor-associated hemorrhage
mainly include the following (3): (I) systemic treatment:
the application of hemostatic drugs, blood transfusion and
symptomatic support treatment, but systemic treatment
for a large volume of acute bleeding is often ineffective.
(II) Endoscopic hemostasis: including two steps: hardening

© Annals of Translational Medicine. All rights reserved.

of the vessels and the injection of hemostatic drugs, this
method mainly targets patients with gastrointestinal
bleedings, but has a limited clinical application range. (III)
Surgical hemostasis: stopping the bleeding through the
surgical ligation of blood vessels or resection of tumors (4),
but the application of surgical hemostasis is limited for
patients who have lost the chance of surgery or cannot
tolerate surgery. (IV) Interventional hemostasis: with the
development of interventional radiology, transcatheter
arterial embolization (TAE) can quickly identify and
accurately embolize bleeding vessels (5-7), and is the first
choice for the treatment of tumor-associated hemorrhage.
The present study aims to summarize the clinical
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application of interventional embolization in tumorassociated hemorrhage. The details of the present study are
described as follows.
Clinical diagnosis of tumor-associated
hemorrhage
The diagnosis of tumor-associated hemorrhage mainly
depends on the patient’s history (8), physical examination,
laboratory examination, and imaging examination (8-12):
computed tomography (CT), magnetic resonance imaging
(MRI), and isotope scanning. Other diagnostic punctures,
such as celiac puncture, have also been used for the rapid
diagnosis of celiac hemorrhage.

treatment, but the common complication for these is
bleeding (25). Ablation is an important means of local
treatment for tumors. For some tumors, such as liver
tumors, kidney tumors and thyroid tumors, it can achieve
a radical effect, but these methods can also cause local
bleeding (25).
Hemorrhage after radiotherapy
Radiotherapy is a common technique in tumor treatment.
During radiotherapy, there is a risk of damaging the blood
vessels around the tumors, which easily causes hemorrhage
after radiotherapy (26). Clinically, the common ones are
hemorrhages after radiotherapy for cervical cancer, bladder
cancer, nasopharyngeal cancer and esophageal cancer (27-30).

Causes of tumor-associated hemorrhage
Drug-associated hemorrhage
The blood of tumor patients is usually in a hypercoagulable
state, which easily forms thrombus. Some patients who
stay in bed for a long time are more likely to develop lower
extremity vein thrombosis (13). In the prevention and
treatment of lower extremity venous thrombosis, aspirin,
low-molecular-weight heparin, clopidogrel and rivaroxaban
are the commonly used drugs for tumor patients in the
hypercoagulable state. These anticoagulants easily induce
drug-associated hemorrhage (14-18). Furthermore, antitumor angiogenesis drugs, such as bevacizumab, and
molecular targeted drugs, such as sorafenib and apatinib,
also increase the risk of bleeding (19).

Hemorrhage caused by tumor invading blood vessels
Most tumors represented by liver cancer have an abundant
blood supply (31). In the process of tumor invasion and
metastasis, vascular invasion or tumor compression of the
peripheral blood vessels may lead to tumor-associated
hemorrhage (32), such as hemoptysis caused by lung
cancer (33), gastrointestinal hemorrhage caused by
gastrointestinal cancer (34,35), hematuria caused by bladder
cancer and renal cancer, and vaginal bleeding caused by
cervical cancer (36,37).
Interventional therapy of tumor-associated
hemorrhage
Characteristics of angiography

Surgical bleeding
Surgery is an important method of the treatment for
early and middle stage tumors, and bleeding is often one
of the most common complications of surgery (20). The
complication of massive hemorrhage caused by surgery
often endangers the life of patients, and needs timely
hemostasis treatment (21-24).
Other iatrogenic hemorrhage
Invasive operations, such as tumor biopsy, ablation
and endoscopy, also easily cause iatrogenic bleeding.
Percutaneous biopsy and endoscopic minimally invasive
operations, such as biopsy and mucosal peeling, are
important methods for minimally invasive diagnosis and
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As a minimally invasive interventional therapy technology,
TAE can accurately and quickly identify the bleeding
vessels. Besides, TAE can effectively embolize these
bleeding vessels, and has the advantages of rapid hemostasis,
significant curative effect, and less related complications.
Therefore, interventional therapy has become the first
choice of treatment for tumor-associated hemorrhage
(3,5,7).
At present, digital subtraction angiography (DSA)
manifestations of bleeding in patients are usually
divided into five categories) In clinical practice, the
DSA manifestations of patients with tumor-associated
hemorrhage are summarized and divided into five categories
(At present, there is no classification of angiographic
manifestations of patients with bleeding in clinical practice.
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This is the author’s summary based on a large number
of observations, which is original): (I) extravasation in
early staining: in the early arterial phase, obvious contrast
agent extravasation could be observed. It suggests that the
bleeding rate of these patients is fast, and the amount of
bleeding is large. Therefore, this kind of patients need fast
hemostasis to save lives. (II) Extravasation in late staining:
the extravasation of the contrast agent can be observed in
the late arterial phase. It suggests that the bleeding rate
of this kind of patients is slightly slow, and it needs to be
in the late arterial phase or parenchymal phase to observe
the contrast agent extravasation. (III) Abnormal vascular
morphology: the angiography reveals abnormal vascular
masses, aneurysms, or thickening of the diameter of the
blood vessels. (IV) Hyperchromatism of the tumor: for
these patients, the tumor staining can be only observed
in the parenchymal phase. Although there is no obvious
extravasation of the contrast medium, the tumor is deeply
stained. (V) Normal staining, negative findings: the
angiogram of these patients is basically normal.
Selection of interventional embolic agents
In clinic, the appropriate embolic agent would be selected
according to the different bleeding sites and angiographic
manifestations of patients. For example, patients with
early extravasation bleeding have a faster bleeding rate
and a larger volume of bleeding. Hence, it is usually
necessary to use a spring coil or a large-particled gelatin
sponge to embolize the bleeding vessels. Patients with late
extravasation bleeding have a relatively slow bleeding rate,
and they can choose gelatin sponge particles, microspheres,
polyvinyl alcohol (PVA) and spring coils for embolization.
Bleedings caused by abnormal vascular morphology, such
as abnormal vascular morphology, obvious thickening of
the diameter of blood vessels when compared with normal
blood vessels, and aneurysm (38), can be treated with spring
coil, particles (5) and covered stent, and the bleedings caused
by hyperchromatism can be treated by embolization with
an embolic spring coil (39), iodized oil, microspheres (40),
PVA and gelatin sponge particles.
The diameters of the tumor embolic agents range
within 50–1,000 μm. Different embolic agents should
be used according to different conditions and the
doctor’s experience. The end point of embolization is the
disappearance of abnormal vessels and the end of abnormal
staining. Attention should be given to the embolization of
hollow organs. In particular, the embolization of hollow
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organs with a single blood supply needs special care. It
is required to select the location of the diseased vessels,
and use short-term embolic agents, such as gelatin sponge
particles, as far as possible.
Determining blood vessels of bleeding
For patients with tumor-associated hemorrhage, it is very
important to quickly, accurately and comprehensively find
these bleeding vessels. Therefore, finding all these bleeding
vessels and embolizing these vessels is an important
guarantee for the success of the interventional embolization.
The general blood vessels of hemorrhage are summarized,
which are as follows: the bleeding vessels of nasopharyngeal
carcinoma are the branches of the external carotid artery,
which include the middle meningeal artery, facial artery and
maxillary artery; the bleeding vessels of hemoptysis of lung
cancer include the intercostal arteries, bronchial arteries,
internal thoracic artery and septal artery (41); the general
bleeding vessels of esophageal cancer are bronchial arteries,
intercostal arteries, left gastric artery, thyrocervical trunk
and left gastric artery; the bleeding vessels of liver cancer
include the hepatic artery, superior mesenteric artery,
phrenic artery and internal thoracic artery; the most general
bleeding vessels of bladder cancer include the superior
vesical artery and internal iliac artery branch; the common
bleeding vessels of cervical cancer are the uterine artery and
ovarian artery; the main bleeding vessel of gastric cardia and
fundus carcinom is the left gastric artery; the main bleeding
vessel of duodenal cancer is the duodenal artery; and the
main bleeding vessel of rectal cancer is the inferior rectal
artery.
Side effects of the treatment of interventional infection
After all, interventional therapy is an invasive procedure,
which inevitably has some side effects. The common side
effects include perioperative infections, damage to the
vascular lining, secondary hematoma formation, and limb
ischemia.
In summary, interventional therapy plays an important
role in the treatment of tumor-associated hemorrhage. This
can not only quickly identify the bleeding sites and affected
blood vessels, but also allow for the selection of different
embolic agents for precise embolization, according to the
different sites and bleeding properties. At present, this has
become the first choice for the treatment of tumor bleeding
and hemostasis.
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