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Purpose: To evaluate the efficacy of endovascular treatment of intractable nasopharyngeal 
hemorrhage after radiotherapy for nasopharyngeal carcinoma (NPC) and report the relevant 
endovascular therapeutic experience.
Patients and Methods: Records of patients who underwent endovascular treatment for 
intractable nasopharyngeal hemorrhage after irradiation for NPC from January 2007 to 
December 2019 were reviewed. The demographics, endovascular therapeutic details, and 
clinical outcomes were analyzed.
Results: Twenty-four consecutive patients were included in this study. Nineteen patients 
underwent embolization of the bilateral internal maxillary arteries; one patient underwent 
embolization of the right internal maxillary artery and the left external carotid artery; one 
patient underwent embolization of the left internal maxillary artery and the right internal 
carotid artery, and the other three patients underwent embolization of the unilateral internal 
carotid artery. During a mean follow-up of 600.9 days (range, 2–1658 days), twenty patients 
showed no recurrence of bleeding; one patient died of hemorrhagic shock; one patient had 
recurrent bleeding, and angiography revealed a pseudoaneurysm in the right internal carotid 
artery, which was then embolized with spring coil after a 30-min occlusion test. Two patients 
had recurrent bleeding on 2.5 months and 29.9 months respectively after the endovascular 
treatment, and angiography showed hypervascularity supplied by the bilateral internal max-
illary arteries and then was embolized with polyvinyl alcohol particles. The three patients 
who received re-interventions showed no re-bleeding until the last follow-up.
Conclusion: Pseudoaneurysm and hypervascularity are the main angiographic characteris-
tics of patients with intractable nasopharyngeal hemorrhage after radiotherapy for NPC, and 
endovascular treatment provides a safe and effective management approach.
Keywords: nasopharyngeal carcinoma, hemorrhage, radiotherapy, endovascular treatment

Introduction
Nasopharyngeal carcinoma (NPC) is the most common head and neck malignant 
tumor in Southern China and Southeast Asia, with an incidence between 15 and 50 
cases per 100 000.1 Radical radiotherapy is the mainstay of curative therapy for 
NPC.2 However, radiotherapy can lead to undesirable complications including 
nasopharyngeal hemorrhage which is frequently torrential and catastrophic and is 
one of the most clinical challenging conditions.3 Conventional methods for the 
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control of such hemorrhages such as packing and compres-
sion are often inefficient in many post-irradiation patients 
because the vessels are found deep in the tissue, and they 
usually appear post-irradiation trismus.4 Open surgical 
ligation is also not a suitable treatment choice because 
there often exists focal infection and abundant collateral 
vessels and a high risk of complications.5 With the pro-
gress of the endovascular therapeutic techniques, more 
patients are likely to receive this treatment. At present, 
reports on endovascular treatment of nasopharyngeal 
hemorrhage after radiotherapy for NPC are mostly case 
reports and case series, and most of them have a short 
follow-up. Therefore, this study aims to evaluate the long- 
term efficacy of endovascular treatment of intractable 
nasopharyngeal hemorrhage after radiotherapy for NPC 
and report the relevant endovascular therapeutic strategies 
based on a relatively large size of samples of 24 patients 
during a 12-year period.

Patients and Methods
Study Populations
This study was approved by the Ethics Committee of 
Wuhan Union Hospital, Wuhan, China, and conducted in 
accordance with the Declaration of Helsinki. Written 
informed consent was obtained from each patient.

Records of patients who underwent endovascular treat-
ment for nasopharyngeal hemorrhage after irradiation for 
NPC from January 2007 to December 2019 were 
reviewed. The demographics, interval time of the comple-
tion of primary radiotherapy to nasopharyngeal hemor-
rhage, pre-bleeding symptoms, the volume of bleeding, 
endovascular therapeutic details, and outcomes were 
analyzed.

Treatment
Upon the emergence of nasopharyngeal hemorrhage, 
maintaining the upper airway patency is essential (mucus 
suction, endotracheal intubation, or tracheotomy). All 
patients had oronasal packing/intranasal balloon tampo-
nade and intravenous fluids/blood transfusions to maintain 
the vital signs. And then the patients received digital 
subtraction angiography (DSA) to identify the bleeding 
vessels and performed endovascular treatment.

All operations were performed by experienced doc-
tors in the interventional operating room. Patients were 
put in a supine position. Firstly, the right femoral artery 
was punctured under local anesthesia and a 5F vascular 

sheath (Terumo, Tokyo, Japan) was inserted into the 
puncture site. Secondly, angiography of the bilateral 
internal and external carotid arteries was performed by 
a 5-F angiographic catheter (Cordis) through the 5F 
vascular sheath which aims to identify the bleeding ves-
sels. Thirdly, in case of external carotid artery branch 
vessel bleeding, a microcatheter (Terumo, Tokyo, Japan) 
was used to insert the vessel superselectively, and then 
embolization was performed with polyvinyl alcohol par-
ticles, spring coils, gelfoam sponge, or a combination of 
these (Figure 1 and Supplementary Videos S1 and S2); 
In case of internal carotid artery bleeding, a 30-min 
occlusion test should be performed, which is helpful to 
evaluate the competency of collateral circulation. If the 
compensation of collateral circulation is good, the inter-
nal carotid artery can be occluded immediately by spring 
coils (Figure 2); if the compensation of collateral circu-
lation is poor, the internal carotid artery can be occluded 
after a bypass operation or implanted with the covered 
stent according to the situation of the internal carotid 
artery. Fourthly, angiography was performed again to 
evaluate the embolization effect.

Results
Demographics and Clinical Features
A total of 24 consecutive patients who underwent endo-
vascular treatment of nasopharyngeal hemorrhage after 
irradiation for NPC from January 2007 to 
December 2019 were included in this study. The median 
age was 61 years (range, 37–76 years). There were 
eighteen men (75.0%) and six women (25.0%). 
Thirteen patients (54.2%) received one-course radiother-
apy, and eleven patients (45.8%) received second-course 
radiotherapy due to the local recurrence of NPC. The 
mean interval time of the completion of primary radio-
therapy to nasopharyngeal hemorrhage was 90.3 months 
(range, 9–191 months). Before nasopharyngeal hemor-
rhage, thirteen patients (54.2%) complained of recurrent 
headaches, six patients (25%) presented with repeated 
little nasal bleeding, and the other five patients (20.8%) 
were asymptomatic. The cumulative total bleeding 
volume ranged between 300 and 1500 mL. (Table 1)

Treatment
The angiographic findings showed that nineteen patients 
with hypervascularity supplied by the cavernous bilateral 
internal maxillary arteries, one patient with hypervascularity 
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supplied by the right internal maxillary artery and with the 
left external carotid artery occluded in the segment of the 
facial artery, one patient with hypervascularity supplied by 
the left internal maxillary artery and with the right internal 
carotid artery stenosis, and three patients with contrast 
extravasation from the internal carotid artery or pseudoa-
neurysm in the internal carotid artery.

In total, nineteen patients were managed with polyvinyl 
alcohol particles of various sizes or combined with gel-
foam sponge embolization of the bilateral internal max-
illary artery; one patient was managed with polyvinyl 
alcohol particles and spring coils embolization of the 
right internal maxillary artery and the left external carotid 
artery; one patient was managed with polyvinyl alcohol 
particles and spring coils embolization of the left internal 

maxillary artery and the right internal carotid artery, and 
the other three patients were managed with spring coils 
embolization of the internal carotid artery. (Table 2)

Outcomes
The mean follow-up was 600.9 days (range, 2–1658 days). 
After the endovascular treatment, one patient had bilateral 
maxillofacial pain, and the symptom was entirely resolved 
in half a month.

During the follow-up period, twenty patients (83.3%) 
showed no recurrence of bleeding; one patient (4.2%) died 
of hemorrhagic shock 2 days after the endovascular treat-
ment (case 1); one patient (4.2%) had recurrent bleeding 
after the endovascular treatment, and angiography was 
performed on the third day of post-operation, which 

A B

C D

Figure 1 (A and B) Digital subtraction angiography showed hypervascularity supplied by the cavernous bilateral internal maxillary arteries. (C and D) Postembolization 
internal maxillary arteries angiograms revealed total occlusion of the internal maxillary arteries and the hypervascularity did not appear.
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revealed a pseudoaneurysm in the right internal carotid 
artery and the proximal wall of the internal carotid artery 
was rough which be impaired by radiotherapy, and then 
the right internal carotid artery was embolized with spring 
coils after a 30-min occlusion test (case 4); Two patients 
(8.3%) had recurrent bleeding on 2.5 months (case 2) and 
29.9 months (case 5) respectively after the endovascular 
treatment, and angiography showed hypervascularity sup-
plied by the bilateral internal maxillary arteries and then 
were embolized with polyvinyl alcohol particles. The three 
patients who received re-interventions showed no recur-
rence of bleeding until the last follow-up. (Table 2)

Discussion
Nasopharyngeal hemorrhage is described as a sudden 
hemorrhage of >100 mL or continuous bleeding of more 
than 300 mL in the nasopharyngeal area within a short 
period and represents a particular subtype of epistaxis after 
radiotherapy for NPC.4,6 The condition is usually lethal 
and the main causes are as following: firstly, there is an 
abundant blood supply around the nasopharynx, including 
the ascending pharyngeal artery, pharyngeal artery, ptery-
goid artery, ascending palatine artery, and internal carotid 
artery. Meanwhile, the growth of tumor and radiotherapy 
result in the extensive development of the collateral ves-
sels in the nasopharynx.7 Therefore, the patients with NPC 
after radiotherapy are likely to appear intractable hemor-
rhage; Secondly, the glossopharyngeal nerve is located in 
the radiotherapy field of NPC. After radiotherapy, the 

glossopharyngeal nerve is damaged, resulting in 
a decrease of pharyngeal sensation and atrophy of 
muscles.8 Once a massive hemorrhage occurs, the patients 
cannot swallow or cough up the blood in time, resulting in 
much blood flowing into the trachea quickly and causing 
asphyxia; Thirdly, the patients irradiated for NPC usually 
appear post-irradiation trismus and adhesion of the nasal 
cavity. Therefore, the traditional hemostasis methods, such 
as packing and balloon tamponade, are ineffective, result-
ing in hemorrhagic shock.9 Multiple factors had been 
reported contribute to such nasopharyngeal hemorrhage, 
including high dose radiotherapy which makes the vessels 
hard and fibrotic, the mucosa of the nasopharynx is 
damaged and ulcerated, and the surrounding tissue is 
necrotic, which promotes local infection and inflammation, 
and aggravates vascular damage.6,10,11 Additionally, the 
recurrence of the tumor and the second-course radiother-
apy is also the relevant causes.5,12

Various hemostasis methods, including anterior and 
posterior nostril packing, carotid artery ligation, and endo-
vascular treatment, were used in clinical practice. Nasal 
packing could often be ineffective because the hemorrhage 
usually results from a residual or recurrent tumor, pseu-
doaneurysm formation as well as osteonecrosis and soft 
tissue inflammation, and the patients usually appear post- 
irradiation trismus and adhesion of the nasal cavity.9 

Surgical ligation of the feeding artery might be unsuccess-
ful because of the presence of extensive collateral vessels 
and performing the surgical operation in patients at low 

A B

Figure 2 (A) Digital subtraction angiography showed a pseudoaneurysm in the right internal carotid artery and the proximal wall of the internal carotid artery was rough. 
(B) The right internal carotid artery was embolized with spring coils after a 30-min occlusion test. Postembolization right internal carotid artery angiogram revealed total 
occlusion of the right internal carotid artery and the pseudoaneurysm was completely obliterated.
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blood volume increases the risk of complications.5 

Endovascular treatment has been recommended as the 
first-line treatment modality by some doctors because 
angiography can detect the bleeding vessels quickly and 
accurately and endovascular embolization has a high suc-
cess rate, especially for patients with a ruptured pseudoa-
neurysm in the internal carotid which is a significant 
catastrophic condition.7,13–15 In our study, twenty-three 
patients (95.8%) were successfully treated by one-time or 
two-time endovascular embolization, which showed 
a great efficacy of endovascular treatment of nasopharyn-
geal hemorrhage after radiotherapy for NPC. One patient 
died of abrupt massive hemorrhage (case 1) and three 
patients had re-bleeding (case 2, case 4, case 5). All of 
them had a recurrence of NPC, so the cause of re-bleeding 
may be the advanced disease and these patients should be 
close surveillance. In our cases, 66.7% (4/6) patients suf-
fering from a recurrence of NPC had re-bleeding after 
international embolization. Similarly, Low and Goh 
reported that 66.7% (4/6) suffering from a recurrence of 
NPC had re-bleeding after international embolization and 

75% of them (3/4) died.9 Therefore, the recurrence of NPC 
may be a potential risk factor for re-bleeding after inter-
national embolization. In our cases, 3 patients (3/13, 
23.1%) receiving second-course radiotherapy had re- 
bleeding and 1 patient (1/11, 9.1%) receiving one-course 
had re-bleeding. It seems that the patients receiving one- 
course radiotherapy had a better endovascular treatment 
efficacy of nasopharyngeal hemorrhage than that 
receiving second-course radiotherapy, but the result still 
needs a large size of samples to confirm.

According to the reports in the literature, angiographic 
features of nasopharyngeal hemorrhage in patients irra-
diated for NPC included the overflow of contrast medium 
from the bleeding artery, abnormal or dysplastic irregular 
vessels in and around the nasal cavity segmental, arterial 
stenosis, arterial ballooning, and pseudoaneurysm 
formation.9,16 Importantly, rotational angiography is 
necessary which may be a great help in identifying those 
small lesions superimposed on carotid branches. In our 
cases, the angiographic findings included hypervascularity 
supplied by internal maxillary arteries, carotid artery 

Table 1 The Demographics and Clinical Features of Irradiated Patients Presenting with Intractable Nasopharyngeal Hemorrhage

No Sex Age 
(Year)

Number of 
Radiotherapy

Pre-Bleeding Symptoms NPC Recurrence at the Time of 
Bleeding

Bleeding Volume 
(mL)

1 M 61 2 Recurrent headaches Yes 1000

2 F 39 1 Recurrent headaches Yes 1500

3 M 60 1 Recurrent headaches No 450
4 M 55 2 Repeated little nasal bleeding Yes 600

5 M 37 2 No Yes 600

6 M 71 1 Repeated little nasal bleeding No 550
7 M 76 1 Recurrent headaches No 350

8 M 68 1 Recurrent headaches Yes 300
9 F 65 2 No No 450

10 M 40 2 Recurrent headaches No 800

11 F 51 1 Recurrent headaches No 450
12 M 55 2 Repeated little nasal bleeding No 1200

13 M 46 1 Repeated little nasal bleeding No 350

14 M 60 2 No No 850
15 M 62 1 Recurrent headaches No 500

16 F 42 2 Repeated little nasal bleeding No 800

17 F 61 2 Recurrent headaches No 750
18 M 66 2 Recurrent headaches No 850

19 M 63 1 No No 300

20 M 56 2 Recurrent headaches Yes 650
21 F 70 1 No No 300

22 M 65 2 Recurrent headaches No 750

23 M 67 1 Recurrent headaches No 750
24 M 62 2 Repeated little nasal bleeding No 600

Abbreviation: NPC, nasopharyngeal carcinoma.
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stenosis, pseudoaneurysm, and contrast extravasation from 
the stenotic internal carotid artery, which is consistent with 
the reports above.

In terms of performing the endovascular treatment, the 
following suggestions are summed based on our experiences: 
(1) before endovascular treatment, angiography including 
bilateral internal and external carotid arteries must be per-
formed in multiple directions to detect small lesions and 
collateral vessels. (2) For nasopharynx bleeding caused by 
the rupture of branches of the external carotid artery, it is 

necessary to use a microcatheter to insert the bleeding vessels 
as much as possible; if the bleeding vessels are seriously 
tortuous or narrow, which make it difficult to insert the 
vessels in a short time, the main trunk of the external carotid 
artery should be selected for embolization to control the 
lethal hemorrhage. Common embolic materials include poly-
vinyl alcohol particles, spring coil, NBCA (isobutyl cyanoa-
crylate), and gelatin sponge, and gelatin sponge cannot be 
used alone because of the risk of vascular recanalization. (3) 
For nasopharynx bleeding caused by pseudoaneurysm 

Table 2 Treatments and Outcomes of Irradiated Patients Presenting with Intractable Nasopharyngeal Hemorrhage

No Angiographic Findings Embolic 
Agent

Embolized 
Vessels

Death 
Time 
(Days)/ 
Cause

Re- 
Bleeding 
Time 
(Days)

Re- 
Intervention

Re-Bleeding 
After the 
Second 
Intervention

1 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA 2/massive 

hemorrhage

2 No N/A

2 Hypervascularity supplied by the right IMA 

and the left ECA occluded in the segment 

of the FA

PVA + coils Right IMA 

and left ECA

N/A 75 Yes No

3 Hypervascularity supplied by bilateral IMA PVA + gelfoam 

sponge

Bilateral IMA N/A N/A No No

4 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A 3 Yes No

5 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A 897 Yes No

6 Hypervascularity supplied by the left IMA 

and the right ICA stenosis

PVA Left IMA and 

right ICA

N/A N/A No N/A

7 Contrast extravasation from the right 

stenotic ICA

Coils Right ICA N/A N/A No N/A

8 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

9 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

10 Hypervascularity supplied by bilateral IMA PVA + gelfoam 

sponge

Bilateral IMA N/A N/A No N/A

11 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

12 Pseudoaneurysm in right the ICA Coils Right ICA N/A N/A No N/A

13 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

14 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

15 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

16 Hypervascularity supplied by bilateral IMA PVA + gelfoam 

sponge

Bilateral IMA N/A N/A No N/A

17 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

18 Hypervascularity supplied by bilateral IMA PVA + gelfoam 

sponge

Bilateral IMA N/A N/A No N/A

19 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

20 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

21 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

22 Hypervascularity supplied by bilateral IMA PVA + gelfoam 

sponge

Bilateral IMA N/A N/A No N/A

23 Pseudoaneurysm in the left ICA Coils Left ICA N/A N/A No N/A

24 Hypervascularity supplied by bilateral IMA PVA Bilateral IMA N/A N/A No N/A

Abbreviations: IMA, internal maxillary artery; PVA, polyvinyl alcohol particles; ECA, external carotid artery; FA, facial artery; N/A, not applicable; ICA, internal carotid 
artery.
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rupture of the internal carotid artery, a 30-min occlusion test 
should be performed. If the compensation of collateral circu-
lation is good, using the spring coils to embolize the proximal 
and distal ends of the pseudoaneurysm after the non- 
detachable balloon blocks the proximal blood flow of the 
internal carotid artery; If the compensation of collateral cir-
culation is poor, the internal carotid artery can be occluded 
after a bypass operation or implanted the covered stent 
according to the situation of the internal carotid artery. He 
et al reported that detachable balloons can be used to occlude 
the pseudoaneurysm.7 In our experience of embolizing 
bleeding vessels after radiotherapy, we do not recommend 
using the detachable balloon because the tension of the 
balloon may result in the rupture of the fragile vessels and 
the balloon can migrate after placement. It has been reported 
that stents can be used to embolize pseudoaneurysm.15 

However, He et al reported that concerning stent erosion 
and infection because of local inflamed and necrotic tissue, 
as well as a lack of antiplatelet preparation, the main trunk 
occlusion should be thought as the preferred treatment 
toward, if feasible.7 In our experience, we agree with He’s 
opinion because most of the lesion vessels are significantly 
poor and the coils are the common embolized agents that can 
be used in emergent situations. But in some situations where 
the patients’ hemodynamics are stable and the lesion vessels 
are not so much poor, the covered stents can be considered to 
be used. (4) It has been reported that spontaneous occlusion 
of the internal carotid artery can be seen on angiography, 
which may occur under the conditions of nasal packing, 
hemostatic drugs, and hypotension, etc. The author thought 
that there is a possibility of recanalization, so the internal 
carotid artery should be embolized by spring coils.17 (5) The 
extent of embolization should be long enough to include all 
abnormal vessels such as vascular rough, vascular serious 
tortuosity, vascular stenosis et al, because all these image 
characteristics are indicated for fragile vessels. (6) After 
embolization, multi-directional angiography is needed 
again to detect the re-bleeding caused by collateral vessels.

It has been reported that some complications occurred 
after endovascular treatment, which includes hemiparesis, 
blindness, aphasia, and other symptoms of nervous system 
ischemia.9 However, the incidence of complications is low 
and most of them are curable. Luo et al reported endovas-
cular treatment was successful in all 14 patients with radia-
tion carotid blowout syndromes with the cessation of 
hemorrhage and only one patient had hemiparesis after 
embolization.16 He et al reported that three patients experi-
enced headaches and two patients experienced low fever 

after the embolization, and the above symptoms recovered 
normal in 24–48h.7 In our cases, one patient had bilateral 
maxillofacial pain after the endovascular treatment, and the 
symptom was entirely resolved after hormone-assisted sup-
portive therapy in half a month. Therefore, endovascular 
treatment is a safe method for NPC patients after radio-
therapy with intractable nasopharyngeal hemorrhage.

Conclusion
Pseudoaneurysm and hypervascularity are the main angio-
graphic characteristics of patients with intractable naso-
pharyngeal hemorrhage after radiotherapy for NPC, and 
endovascular treatment provides a safe and effective man-
agement approach.
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