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Introduction

Nasopharyngeal carcinoma (NPC) is one of 
the most common types of malignant tumor in 
southern China,1 Undifferentiated NPC was the 
most common malignant disease.1,2 Currently, a 
combination of radiotherapy and chemotherapy is 
the primary clinical treatment for NPC. More and 
more NPC patients come back to the society, for 
the improvement of long-term survival rate by 
treatment. But purulent crusts often form and adhere 
to the nasal cavity and nasopharynx for a long 
period after radiotherapy due to reductions in the 
normal function of the nasal mucosa cilium, along 
with glandular atrophy and decreased secretion 
and impairment of personal hygiene caused 
by illness. Patients may experience discomfort 
such as dizziness, headache, nasal dryness, and 

sensation of a foreign body in the nasopharynx, 
among other symptoms, the nasopharyngeal crust 
may also lead to complications such as sinusitis 
or otitis media,3,4,5,6,7,8 therefore, these patients need 
clear crust in the nasopharynx for a long time 
after radiotherapy. At present, saline nasal sprays 
are often used by NPC patients for lavage of the 
nasopharynx after radiotherapy.9,10 Due to blockage 
of the turbinates and other nasal structures, the 
effectiveness of saline sprays is often reduced. So, 
it has an important meaning on how to clear crust 
more effectively and further improve the quality of 
life of the patient.
	 To develop a method to remove nasopharyngeal 
crusts in NPC patients following radiotherapy 
which is more effective than the traditional 
method of spraying normal saline through the 
nose, we adopted a method of nasal suction and 
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Abstract. Effect of a unique nasal douche methodon elimination of nasopharyngeal crusts following radiotherapy in 
nasopharyngeal carcinoma patients. Problem/Objectives: Nasopharyngeal crusts can induce clinical discomfort in 
nasopharyngeal carcinoma (NPC) patients after radiotherapy. Effective nasopharyngeal lavage method has become an 
integral part of NPC therapy. Thus, our study objective was to develop a simple, effective and economical alternative 
method to remove nasopharyngeal crusts following radiotherapy for NPC.
Methodology: NPC patients (N=95) undergoing radiotherapy were randomized in two groups. One group of fifty NPC 
patients who used a nasal douche method called“nasal suction and oral discharge (NSOD)”twice daily for four inhalations 
each time continuing for 12 months were compared with the control group who used conventional saline nasal spray(45 
patients,spraying donetwice daily, four sprays on both sides of the nose each time, for 12 months). Nasal endoscopy was 
used to observe the nasopharyngeal crust regularly. Visual analog scale (VAS) was used to assess subjective symptoms 
such as nasal congestion and epistaxis.
Results: Minor crust formation(5/50) or no observable crusting (45/50) was found in the nasopharynx, and the average 
VAS score was 3.25±2.05 in the NSOD group. Percentage of crust in the NSOD group was lower than that in the control 
group (23/45). Obvious crust could be seen in the control group(10/45), but not in the NSOD group. VAS score in the 
control group was 6.19±2.30, which was higher than that in the NSOD group.
Conclusions: NSOD method was more effective than the conventional method to clear nasopharyngeal crusts, and we 
suggest replacing the conventional method by classical treatment of NSOD after radiotherapy for NPC.
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used to observe the formation and disappearance 
of crusts in the nasopharynx regularly, and a visual 
analog scale(VAS) was used to quantify scores 
of subjective symptoms of patients, such as nasal 
congestion, runny nose, headache, dizziness, nasal 
bleeding, nasal distress (feeling dry and pain in nasal 
cavity), and suppurating (purulent nasal discharge), 
among other symptoms. Nasopharyngeal crusts 
have been classified into three grades: no obvious 
crust (a clear nasopharynx), a small amount of 
crust (crust area accounted for less than 50% of 
the nasopharynx), and an obvious crust (crust area 
accounted for more than 50% of the nasopharynx).

Statistical analysis

VAS scores were presented as means±standard 
deviation(SD), and the comparison of the percentage 
of crust and VAS score between the two groups 
was analyzed by chi-square test and student’s t-test 
respectively using statistical software SPSS 11.0. 
The differences were considered to be statistically 
significant when the P values were less than 0.05.

Results

After IMRT of NPC patients, nasal endoscopy 
showed purulent crusts which appeared in the 
nasopharynx. Crust in the nasopharynx and 
associated odors were noticeably reduced in the 
NSOD group, while these were evident in the 
control group. At 12 months after IMRT, 90.0% 
of patients(45/50) in the NSOD group had no 
obvious crust in the nasopharynx(Figure 1A), and 
only 10.0%(5/50) of patients had a small amount 
of crust in the nasopharynx(Figure 1B). In the 

oral discharge of saline solution(NSOD), which 
compared favorably to the conventional therapy.

Methods

This study protocol was approved by the 
Institutional Ethics Committee of the Zhujiang 
Hospital, Southern Medical University(approval 
#2016-EBYHK-001). Ninety-five NPC patients 
from January 2013 to December 2014, who have 
completed a whole stage of intensity-modulated 
radiation therapy (IMRT) were randomized into 
two groups. 50 patients were assigned to NSOD 
group, comprising 34 men and 16 women aged 20 
to 70 years, with an average age of 45 years. The 
control group comprised of 45 patients, 30 men and 
15 women aged 18 to 65 years, with an average age 
of 42 years, who sprayed 0.9% saline through the 
nose.
	 In the NSOD group, patients sat facing a wash 
basin, with the head lowered and a forward body 
position, and inhaled self-made saline concentration 
of 0.9% with 27 grams of salt dissolves in 3 
liters tap water from both nostrils, then spewed 
it from the mouth through the nasal cavity and 
nasopharynx and discharged orally to clean the 
nose and nasopharynx, twice daily in the morning 
and in the evening, four inhalations each time with 
total dose 6 ml, and continuing for 12 months (see 
image below). 
	 In the control group, patients sprayed saline 
concentration of 0.9% into the nasal cavity through 
bilateral nostrils using the traditional method(4 
sprays in each nostril with a total dose of 0.5 ml 
twice daily in the morning and in the evening, and 
continuing for 12 months). Nasal endoscopy was 

Figure 1
Crust in nasopharynx observed by nasal endoscopy. A: no obvious crust; B: a small amount of crust; 
C: obvious crust
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Discussion

The main treatment for NPC is radiotherapy. Purulent 
crusts often form and adhere to the nasal cavity and 
nasopharynx for a long period after radiotherapy 
due to reductions in the normal function of the 
nasal mucosa cilium, along with glandular atrophy, 
decreased secretion, and impairment of personal 
hygiene due to illness. This condition could result 
in further complications such as nasosinusitis and 
otitis media. Furthermore, patients may experience 
dizziness, headache, nasal bleeding, foul odor, ear 
purulence, and hearing loss, among other symptoms, 
which may seriously impact their quality of life3,4,5,6,7,8 
or even become life-threatening. In extreme cases, 
severe skull base osteoradionecrosis and massive 
hemorrhage invading the parapharyngeal great 
vessel may occur.11,12,13 Therefore, maintenance 
of nasopharyngeal hygiene in NPC patients after 
radiotherapy is a serious clinical issue.
	 At present, saline nasal sprays are often used by 
NPC patients for lavage of the nasopharynx after 
radiotherapy.9,10 Due to the blockage of turbinates and 
other nasal structures in the nose, the effectiveness 
of saline sprays is often reduced. To obtain sufficient 
rinsing power, rinse bottles may be elevated, but 
this method is difficult to control and may induce 
otitis media resulting from saline flowing into the 
auditory tube. Alternatively, the rinse bottle may be 
fitted with an attached specialized pressure device 
such as a nasal irrigator, but such a method would 
increase the economic burden on patients. Thus, we 
adopted a new method named“nasal suction and 
oral drainage (NSOD)”, patients inhaled self-made 
saline concentration of 0.9% from both nostrils and 
then spewed it from the mouth through the nasal 
cavity and nasopharynx. The amount of saline 
arriving on nasopharynx to clear clust by NSOD 
method was more than that by the ordinary method. 
	 This method could ensure sufficient rinsing of the 
nasopharynx by saline. Furthermore, by controlling 
the suction, patients may regulate the rinsing power. 
NSOD is simple and easy to learn, but a minority 
of patients may find the sensations associated with 
lavage and expectoration unsettling and difficult to 
master. In such cases, patients were encouraged to 
continue “nasal suction and nasal drainage”. After 
several attempts, these patients could generally 
master the NSOD method. It should be noted that 
the saline should be warmed slightly before use 
during winter months. The rinse should be carried 

control group, 48.89%(22/45) of patients had no 
obvious crust in the nasopharynx; 28.89%(13/45) 
of patients had a small amount of crust in the 
nasopharynx; 22.22%(10/45) of patients exhibited 
an obvious crust in the nasopharynx(Figure 1C). 
The percentage of crust in the NSOD group(5/50) 
was higher than that of the control group(23/45)
(P<0.05, Figure 2). Obvious crusts could be 
observed in the control group(10/45), but not in the 
NSOD group(0/50). The highest VAS score in the 
NSOD group was 7, the lowest score was 1, and 
the average score was 3.25±2.05; the highest VAS 
score in the control group was 9, the lowest score 
was 1, and the average score was 6.19±2.30. The 
comparison of average scores between the two 
groups showed a significant difference(P<0.05, 
Figure 3).

Figure 2
Percentage of crust in nasopharynx on the control group and 
NSOD group. *Compared with NSOD group (P<0.05)

Figure 3
VAS scores in the control group and NSOD group. *Compared 
with NSOD group (P<0.05)
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out after the nasal mucosa is contracted if nasal 
congestion is serious, or else nasal bleeding may 
be induced or aggravated. If an obvious nosebleed 
occurs, the rinse method is suspended. In such 
cases, the patient should not swallow, speak, twist 
the neck, or look up when rinsing, to avoid choking 
or coughing.  
	 In this study, nasopharyngeal crusts were signifi-
cantly reduced and VAS scores were lower in the 
NSOD group compared with the control group. 
Based on the results of this study, the NSOD 
method appears to be safe, economical, and simple 
for patients to perform. Therefore, this unique 
nasal douche method has a potential application in 
nasopharyngeal cancer therapy.

Conclusion

The NSOD method was more effective than the 
conventional method to clear nasopharyngeal 
crusts, and we suggest replacing the conventional 
method by classical treatment of NSOD after 
radiotherapy for NPC.
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