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Objective: To analyze the etiology of nasopharyngeal hemorrhage after radiotherapy for naso-

pharyngeal carcinoma (NPC) and evaluate the relevant management and rescue approaches.

Methods: Seventeen cases of nasopharyngeal hemorrhage caused by radiotherapy of NPC, 

treated between January 2015 and March 2018, were retrospectively analyzed to study the 

etiology of nasopharyngeal hemorrhage. The management and rescue strategies, including 

anterior and posterior nostril packing, endoscopic nasopharynx electrocoagulation, and digital 

subtraction angiography embolization, were assessed for their effectiveness.

Results: Nasopharynx hemorrhage after radiotherapy of NPC was mainly associated with 

erosion of the internal carotid artery or maxillary artery by the tumor. Among the 17 cases, 11 

patients were treated by digital subtraction arterial angiography embolization, and 3 were treated 

by endoscopic nasopharynx electrocoagulation. Overall, 13 patients survived, while 4 died.

Conclusion: Anterior and posterior nostril packing, endoscopic nasopharynx electrocoagulation, 

and digital subtraction angiography embolization are suitable for treating nasopharyngeal hem-

orrhage. However, effective hemostasis depends on early identification of the bleeding vessels.

Keywords: nasopharyngeal carcinoma (NPC), nasopharyngeal hemorrhage, radiotherapy, 

prognosis

Introduction
Nasopharyngeal carcinoma (NPC) is the most common head and neck cancer in 

southern China, affecting 30 out of 100,000 people. It is usually diagnosed with a high 

degree of malignancy and consequently leads to >34,000 deaths annually.1 Currently, 

the primary treatment modality for NPC is radical radiation therapy, with chemotherapy 

as an auxiliary option. Although radiotherapy has evolved from two-dimensional radio-

therapy to intensity-modulated radiation therapy (IMRT), which has improved local 

control rates and minimized adverse effects on surrounding healthy tissue, radiation 

complications are frequently observed. These include xerostomia, sinusitis, temporal 

lobe necrosis, cranial nerve palsy, and brainstem damage.2 In addition, radiation arte-

ritis with carotid stenosis, especially nasopharyngeal hemorrhage, also occurs often.3

The vascular injury resulting from radiation is believed to be a significant cause of 

bleeding after radiation treatment for NPC.4 Multiple factors may be involved, including 

local hypoxia, vascular remodeling, inflammatory infection, nasopharyngeal and nasal 

dysfunction, dry mucous membranes, tumor recurrence, and malnutrition.5 Nasopha-

ryngeal hemorrhage represents a particular subtype of epistaxis after radiotherapy for 

NPC, described as a sudden hemorrhage of >100 mL or continuous bleeding of more 

than 300 mL in the nasopharyngeal area within a short period.6 The condition is usu-
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ally dangerous and critical, with many complications, and 

the reported mortality rate has varied from 35.7% to 100%.7

There are no standard treatment methods for significant 

bleeding after radiotherapy, and bleeding-related factors 

should be avoided. Various hemostasis strategies are available, 

including packing of the anterior and posterior nostrils, apply-

ing the nasal cavity balloon, carotid artery ligation, and vas-

cular interventional embolization. In the past five years, >800 

new cases of NPC have been treated in our clinic every year. 

In the present study, we retrospectively analyzed the etiologi-

cal factors of nasopharyngeal hemorrhage after radiotherapy 

for NPC and evaluated the management protocols to provide 

insight into improving the effectiveness of the treatments.

Materials and methods
ethical statement and patient selection
This study was approved by the Ethics Committee of Hainan 

General Hospital, Haikou, China, and conducted in accor-

dance with the Declaration of Helsinki. Written informed 

consent was obtained from each patient. The 17 patients 

included in this study were treated for nasopharyngeal hem-

orrhage after radiation treatment for NPC in Hainan General 

Hospital, China, from January 2015 to March 2018.

Management of nasopharyngeal 
hemorrhage
Upon the emergence of nasopharyngeal hemorrhage, the 

upper airway patency was ensured. The blood and blood 

clots in the throat were timely removed with a bedside mucus 

suction device to prevent tracheal obstruction. Meanwhile, 

single- or dual-chamber balloons, which were inflated with 

10–15 mL of air or water, were used to fill the nasopharynx to 

control the bleeding. If the bleeding continued, nasal packing 

with Vaseline gauze was performed to fill the anterior nares. 

In cases with a large amount of blood loss, intravenous access 

was established to meet the potential needs for intravenous 

fluids and blood transfusion.

Rescue and management approaches were chosen 

appropriately to the clinical conditions and the bleeding rate. 

Patients with a small amount or continuous bleeding and 

bleeding point identified by nasal endoscopy were treated in 

the emergency with endoscopic nasopharynx electrocoagula-

tion under general anesthesia. Patients with an unidentifiable 

bleeding point, due to an urgent medical condition or limited 

diagnostic options, underwent selective digital subtraction 

angiography (DSA) to identify the bleeding vessel. Hemor-

rhage in the external carotid artery was controlled by selective 

vascular embolization using a stainless steel coil, while bleed-

ing from the internal carotid artery was managed using a stent. 

Endotracheal intubation was performed in an emergency that 

the patients presented respiratory abnormality, which might 

be caused by insufficient blood clot removal under condi-

tions of restricted jaw opening and poor throat emission. A 

tracheotomy was performed when endotracheal intubation was 

infeasible. After the airway patency was ensured and bleeding 

controlled by using a single or double-lumen balloon tampon-

ade, the patients were sent to the interventional room for DSA 

to further clarify the bleeding site and bleeding artery, which 

were eventually treated with selective vascular embolization. 

Endoscopic nasopharynx electrocoagulation hemostasis was 

generally not recommended for patients with nasopharyngeal 

hemorrhage after radiotherapy for NPC.

The treatment was considered effective if the active 

bleeding decreased or stopped, and hemorrhage symptoms 

disappeared within 72 hours.

Results
Physical and clinical characteristics of the 
patients
A total of 17 patients with nasopharyngeal hemorrhage 

after radiation treatment of NPC were included in this 

study, and their clinical characteristics are summarized 

in Table 1. The majority of these patients had stage III or 

IV NPC, which was classified according to the seventh 

edition of American Joint Committee on Cancer TNM 

classification. In the 17 patients, 10 cases received 1 

course of radiotherapy, 7 cases received two courses of 

radiotherapy, and all patients had not undergone surgical 

Table 1 Physico-pathological characteristics of nPC patients

Characteristic Category Patients (n)

age (years) Median 62
 Range 46–75
Bleeding time (months) Median 31
 Range 6–96
Bleeding time (hours) Median 1.5
 Range 1–3
sex, n (%) Male 12 (70.6)
 Female 5 (29.4)
Radiotherapy courses, n (%) 1 10 (58.8)
 2 7 (41.2)
Clinical stage, n (%) ii 2 (11.8)
 iii 5 (29.4)
 iV 10 (58.8)
anemia, n (%) <120 g/l 12 (70.6)
 <60 g/l 3 (17.6)
Mouth opening, n (%) limited 14 (82.4)
 normal 3 (17.6)
Distant metastases, n (%) Yes 3 (17.6)
 no 14 (82.4)

Abbreviation: nPC, nasopharyngeal carcinoma.
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resection. Among them, 3 cases were treated by two-

dimensional radiotherapy and 14 cases were treated by 

IMRT. The nasopharynx dose was 68–72 Gy, the cervical 

metastatic lymph node was 64–70 Gy, the high-risk area 

was 60–62 Gy, and the low-risk area was 54–56 Gy. 13 

(76.5%) presented with extensive erosion and necrosis 

in the nasopharyngeal tissue, with necrotic tissue located 

mostly adjacent to the posterior wall. These patients also 

exhibited extensive skull base destruction and sinusitis 

according to computed tomography (CT) scan performed at 

admission (Table 2). Fourteen patients had varying degrees 

of difficulty in opening their mouths, with an average gap 

of 2.35 cm and a minimum gap of 0.5 cm. Nasal discharge 

accompanied with oral or nasal odor was noted in 14 cases 

about two weeks before the occurrence of nasopharyngeal 

hemorrhage. Ten patients (58.8%) complained of recur-

rent headaches, including six cases with occipital pain, 2 

cases with frontal pain, and two cases with palatal pain. 

Also, 6 patients (35.3%) suffered repeated nasal bleeding 

before nasopharyngeal hemorrhage. Of the 17 patients, 

15 (88.2%) had unilateral illness, whereas the other 2 had 

bilateral hemorrhage (Table 3). The cumulative total blood 

Table 2 imaging of skull base bone destruction

Number Bone destruction in the 
sphenoid bone slope area

Bone destruction in the 
basal part of sphenoid bone

Bone destruction in the 
petrous part of temporal bone

Bone destruction 
of occipital bone

1 Yes no no no
2 Yes no no no
3 Yes Yes no no
4 no no Yes Yes
5 Yes no no no
6 no no no Yes
7 no Yes no no
8 no no Yes Yes
9 no no no no
10 no Yes no no
11 Yes no no no
12 no no Yes no
13 Yes no no no
14 no Yes no no
15 no no Yes no
16 Yes no no no
17 no no Yes no

Table 3 The features of 17 nPC patients with nasopharyngeal hemorrhage

Number Difficulty 
in opening 
mouth

Pre-bleeding symptoms Hemoglobin level on 
hospitalization (g/L)

Nasal hemorrhage

Stench from 
mouth and nose

Recurrent 
headache

A few nosebleeds 
one week before

Unilateral Bilateral

1 no Yes Yes Yes 83 Yes no
2 no Yes no no 125 Yes no
3 Yes Yes no no 105 Yes no
4 Yes Yes Yes Yes 74 no Yes
5 Yes no Yes no 112 Yes no
6 Yes no Yes no 43 Yes no
7 Yes Yes Yes no 133 Yes no
8 Yes Yes no Yes 89 Yes no
9 Yes no Yes no 97 Yes no
10 Yes Yes no no 101 Yes no
11 Yes Yes Yes Yes 79 Yes no
12 Yes no no Yes 56 no Yes
13 Yes Yes Yes no 67 Yes no
14 Yes Yes no no 110 Yes no
15 no Yes Yes no 104 Yes no
16 Yes no no no 112 Yes no
17 Yes Yes Yes Yes 51 Yes no

Abbreviation: nPC, nasopharyngeal carcinoma.
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loss ranged between 300 and 4,000 mL. All the clinical data 

and results are summarized in Tables 4 and 5.

Origin and treatment of the 
nasopharyngeal hemorrhage
Among the 17 cases, sphenopalatine artery bleeding was 

found in two patients, and posterior nasal septal artery bleed-

ing was identified in one patient. These three patients were 

treated by endoscopic nasopharyngeal electrocoagulation 

and hemostasis.

Eleven patients were treated by digital subtraction arterial 

angiography embolization. These included seven patients 

with bleeding sites on the external carotid artery branches, 

such as intra-maxillary arteries, facial arteries, and ascend-

ing pharyngeal artery (Figures 1–4), 2 patients with vascular 

hemorrhage caused by internal carotid artery stenosis, and 

Table 4 Demographics and outcomes of 17 nPC patients with nasopharyngeal hemorrhage

Number Sex Age 
(years)

Nasopharyngeal 
features under 
endoscope

The time 
of massive 
hemorrhage 
after 
radiotherapy 
(years)

Clinical 
stage

RNPC for 
two-stage 
radiotherapy

Therapy Affected 
artery

Survival

1 F 46 OR 0.5 iVa Yes nP + ee sa alive
2 M 49 OR 2 iii Yes nP BOeCa alive
3 M 63 OR 3 ii no nP ROiCa alive
4 M 75 OR 0.75 iVa Yes nP undefined DlBs
5 F 58 Mn 3 iVa Yes nP BOeCa alive
6 M 59 OR 1 iVa Yes nP + TR undefined DlB
7 F 66 no 8 iii no nP POiCa alive
8 M 57 OR 4 iii no nP + TR undefined DlB
9 M 64 no 3 iii no nP BOeCa alive
10 M 52 OR 6 iVa no nP + ee Pnsa alive
11 M 65 Mn 2 iii no nP BOeCa alive
12 M 69 OR 4 iva no nP POiCa MODs
13 F 62 no 2 iVa no nP BOeCa alive
14 M 73 OR 2 iVa no nP + ee sa alive
15 M 56 Mn 3 ii no nP BOeCa alive
16 M 74 no 0.5 iVa Yes nP ROiCa alive
17 F 61 OR 1 iVa Yes nP BOeCa alive

Abbreviations: DlB, died of loss of blood; DlBs, died of loss of blood and suffocation; iMa, internal maxillary artery; nP, nasal packing; nPC, nasopharyngeal carcinoma; 
TR, tracheostomy; aPs, the arteriae pharyngea ascendens of the external carotid artery; ee, endoscopic electrocoagulation; POiCa, pseudoaneurysm of internal carotid 
artery; OR, osteoradionecrosis; Mn, member necrosis; RnPC, recurrent nasopharyngeal carcinoma; sa, sphenopalatine artery; Dsa, digital subtraction angiography; Pnsa, 
posterior nasal septum artery; BOeCa, branch of external carotid artery; ROiCa, rupture of internal carotid artery; MODs, multiple organ dysfunction.

Table 5 Clinical characteristics of 10 nPC patients with just 1 course of RT

Number Sex Age 
(years)

Stage Skull base erosion 
at diagnosis

GTV volume of the 
primary cancer (cm3)

RT dose GTV Vol 
>105% (cm3)

Chemotherapy 
manner

Cycles of 
chemotherapy

Trismus before the 
incidence of bleeding

Hypertension Diabetic Use of 
TCM

Nasopharynx 
irrigation

Use of 
brachytherapy

Surgical 
intervention

1 M 63 ii no 50.6 70 gy/30F 20.1 none none Yes Yes no no none no no
2 F 66 iii Yes 88.9 70 gy/32F 29.8 C+a 4 Yes no Yes no KDi no no
3 M 57 iii Yes 135.6 70 gy/32F 91.5 C+a 4 Yes no no no none no no
4 M 64 iii no 87.4 70 gy/31F 72.5 Cc 2 Yes no Yes no KDi no no
5 M 52 iVa Yes 107.9 70 gy/32F 67.2 C+a 5 Yes Yes no no ODi no no
6 M 65 iii Yes 62.7 70 gy/31F 28.1 C+a 4 Yes Yes no no ODi no no
7 M 69 iVa Yes 165.8 70 gy/35F 94.2 C+a 6 Yes no Yes no none no no
8 F 62 iVa Yes 145.6 70 gy/32F 99.2 C+a 6 Yes no no no ODi no no
9 M 73 iVa Yes 107.2 70 gy/32F 71.1 C+a 6 Yes Yes Yes no none no no
10 M 56 ii no 49.2 69 gy/30F 39.6 none none no no no no none no no

Notes: Concurrent chemotherapy program consisted of cisplatin; the adjuvant chemotherapy program consisted of cisplatin and 5-fluorouracil.
Abbreviations: gTV, gross tumor volume; KDi, keep doing irrigation; nPC, nasopharyngeal carcinoma; ODi, occasionally doing irrigation; RT, radiotherapy; TCM, 
traditional Chinese medicine; C+a, concurrent + adjuvant; Cc, concurrent chemotherapy.
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with a closed-cell stent. Eight (72.7%) of these 11 patients 

underwent single intervention, 2 patients received a double 

intervention and one required triple intervention. After inter-

ventional treatment, 81.8% (9/11) of patients had bilateral 

maxillofacial pain, pharyngeal numbness, and difficulties in 

opening the mouth. The symptoms improved significantly 

after hormone-assisted treatment for half a month and had 

entirely resolved after one month.

Patient outcomes
Thirteen of the 17 patients were successfully rescued, whereas 

four died. Six months of follow-up in the 13 surviving 

Table 5 Clinical characteristics of 10 nPC patients with just 1 course of RT

Number Sex Age 
(years)

Stage Skull base erosion 
at diagnosis

GTV volume of the 
primary cancer (cm3)

RT dose GTV Vol 
>105% (cm3)

Chemotherapy 
manner

Cycles of 
chemotherapy

Trismus before the 
incidence of bleeding

Hypertension Diabetic Use of 
TCM

Nasopharynx 
irrigation

Use of 
brachytherapy

Surgical 
intervention

1 M 63 ii no 50.6 70 gy/30F 20.1 none none Yes Yes no no none no no
2 F 66 iii Yes 88.9 70 gy/32F 29.8 C+a 4 Yes no Yes no KDi no no
3 M 57 iii Yes 135.6 70 gy/32F 91.5 C+a 4 Yes no no no none no no
4 M 64 iii no 87.4 70 gy/31F 72.5 Cc 2 Yes no Yes no KDi no no
5 M 52 iVa Yes 107.9 70 gy/32F 67.2 C+a 5 Yes Yes no no ODi no no
6 M 65 iii Yes 62.7 70 gy/31F 28.1 C+a 4 Yes Yes no no ODi no no
7 M 69 iVa Yes 165.8 70 gy/35F 94.2 C+a 6 Yes no Yes no none no no
8 F 62 iVa Yes 145.6 70 gy/32F 99.2 C+a 6 Yes no no no ODi no no
9 M 73 iVa Yes 107.2 70 gy/32F 71.1 C+a 6 Yes Yes Yes no none no no
10 M 56 ii no 49.2 69 gy/30F 39.6 none none no no no no none no no

Notes: Concurrent chemotherapy program consisted of cisplatin; the adjuvant chemotherapy program consisted of cisplatin and 5-fluorouracil.
Abbreviations: gTV, gross tumor volume; KDi, keep doing irrigation; nPC, nasopharyngeal carcinoma; ODi, occasionally doing irrigation; RT, radiotherapy; TCM, 
traditional Chinese medicine; C+a, concurrent + adjuvant; Cc, concurrent chemotherapy.

Figure 1 external carotid artery angiogram showing the bleeding sites on the 
internal maxillary artery (indicated by the arrow).

Figure 2 Post-embolization internal maxillary artery angiograms revealing total 
occlusion of the artery (indicated by the arrow).

two patients with hemorrhage resulting from the rupture of a 

pseudoaneurysm in the internal carotid artery (Figures 5 and 

6). The bleeding sites were identified by the bilateral exter-

nal carotid artery and internal carotid artery angiography in 

which the contrast-enhanced Seldinger technique was used to 

percutaneously puncture the right femoral artery with a 4F or 

5F Cobra catheter or a multipurpose catheter. Embolization 

approaches were chosen based on the results of angiography. 

External carotid artery branches were embolized with a steel 

coil alone, a steel coil plus gelatin sponge, or a steel coil 

together with polyvinyl alcohol particles. Internal carotid 

artery embolization was achieved using a removable balloon 
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patients showed no recurrence of hemorrhage. Of the four 

patients who died, 2 patients died of hemorrhagic shock, and 

1 died of suffocation resulting from the blocking of the airway 

by blood clots. The fourth patient had blood clots blocking the 

airway after the hemorrhage but was saved by an emergency 

tracheotomy. The patient was then sent to the interventional 

theater for emergency digital subtraction angiography 

embolization and transferred to the intensive care unit for 

postoperative treatment. The patient subsequently died due 

to systemic multiple organ failure. The clinical stages of all 

Figure 3 external carotid artery branch angiogram showing the bleeding sites on 
ascending pharyngeal artery (indicated by the arrow).
Note: l= blood vessel on the left.

Figure 4 Post-embolization ascending pharyngeal artery angiogram revealing total 
occlusion of the artery (indicated by the arrow).
Note: l= blood vessel on the left.

Figure 5 Right lateral internal carotid artery angiogram showing radiation arteritis 
with pseudoaneurysm (indicated by the arrow). 
Note: RCCa=right common carotid artery.

Figure 6 Vascular imaging of the pseudoaneurysm after 3D reconstruction 
(indicated by the arrow).
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four deaths were relatively late, with one in stage III and the 

other three in stage IV.

Discussion
While radical radiotherapy represents the primary and most 

effective approach to treat NPC, the adverse effect of radia-

tion on the adjacent healthy tissues remains to be resolved. 

Nasopharyngeal bleeding can be caused by tumor ulceration, 

necrosis, shedding, or mucosal hyperemia during radio-

therapy.8 In the present study, 17 cases of nasopharyngeal 

hemorrhage after radiation treatment for NPC were collec-

tively reviewed, and the rescue and management strategies 

were discussed.

Multiple physico-pathological factors contribute to 

nasopharyngeal hemorrhage. Patients of older age, with 

advanced disease, or who receive higher irradiation doses 

are more likely to develop nasopharyngeal bleeding after 

radiotherapy.9 Among the 17 patients recruited in this study, 

only two had stage II NPC, whereas 5 and 10 patients had 

stage III and IV disease, respectively. Nasopharyngeal 

hemorrhage is also associated with repeated radiotherapy, 

which is the major treatment for recurrent NPC.10 Among 

the complications of radiotherapy for NPC, nasopharyngeal 

hemorrhage was reported to account for 77.8%.11 Spreading 

more extensively in the skull base than the primary tumor, 

recurrent NPC requires an increased irradiation area and 

dose, which cause more damage to the surrounding tissues 

and increase the chance of nasopharyngeal hemorrhage. 

Consistently, in this study, seven patients suffered from recur-

rent NPC and underwent a second course of radiotherapy. In 

addition, fibrosis of the nasopharyngeal-cranial base tissue 

after radiotherapy increases the brittleness of blood vessels 

and hampers tissue repair, triggering long-term ulceration 

and necrosis.12 Patients with NPC may have nasal and naso-

pharyngeal mucosal atrophy after radiotherapy, resulting 

in reduced mucus production and dryness of the mucous 

membranes. Furthermore, radiotherapy destroys the motor 

function of the nasal and nasopharyngeal cilia and weakens 

the self-cleaning of the nasal cavity and nasopharynx. This 

increases the occurrence of radiotherapy-induced rhinosinus-

itis and retention of the nasopharyngeal secretions, leading 

to infections and inflammation, which are associated with 

damage to the nasopharynx.13 Extensive tissue necrosis and 

erosion of the skull base bone result in the exposure and 

loss of major blood vessels in the nasopharynx, thereby 

causing potentially fatal hemorrhage. Moreover, the blood 

vessels may not be effectively repaired and occluded after the 

removal, by radiotherapy, of NPC cells that invade the blood 

vessels, causing spontaneous rupture and heavy bleeding.14

A shorter incubation period has been reported previously 

in patients of older age, with advanced disease, or repetitive 

irradiation.15 Among the 17 patients included in this study, 

nasopharyngeal hemorrhage occurred between 6 months 

and 8 years after radiotherapy, suggesting that NPC patients 

treated by radiotherapy need to remain alert to nasal bleeding 

over a long period. This is of importance despite advances 

in radiotherapy technologies that have reduced the local 

residual rate of NPC and the complications of radiotherapy 

and improved the efficacy of radiotherapy.16 Stereotactic 

radiosurgery and adaptive IMRT have been reported to 

increase the chance of nasopharyngeal hemorrhage, while 

both reduce the local residual rate of NPC and the occurrence 

of complications.17

The amount of hemorrhage after nasopharyngeal radio-

therapy ranges from dozens to thousands of milliliters, and 

massive hemorrhage can be lethal within a short period. 

The likelihood of post-radiotherapy nasopharyngeal hemor-

rhage in patients with NPC can be assessed by the rate and 

frequency of symptomatic bleeding and the CT imaging 

results, which indicate the extent of damage to the naso-

pharynx and skull base. Patients with frequent or increased 

symptomatic nasal or oral bleeding, or CT images showing 

nasopharynx–skull base damage involving the adjacent blood 

vessels, require close observation and easy accessibility to 

rescue equipment. In the management of nasopharyngeal 

hemorrhage, maintaining upper airway patency is critical. 

Mucus suction, endotracheal intubation, and tracheotomy are 

approaches of choice depending on the upper airway patency. 

Once the bleeding sites are identified, anterior and posterior 

nostril packing, endoscopic nasopharynx electrocoagulation, 

and digital subtraction angiography embolization can be 

performed to stop the nasopharyngeal bleeding.

In summary, post-radiotherapy nasopharyngeal hemor-

rhage is often caused by erosion of the internal carotid artery 

and maxillary artery. Anterior and posterior nostril packing, 

endoscopic nasopharynx electrocoagulation, and digital sub-

traction angiography embolization are effective approaches 

for managing nasopharyngeal hemorrhage.
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