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A B S T R A C T  

Background. Nasopharyngeal carcinoma is a malignant tumor that grows in the 

nasopharyngeal area with predilection in the fossa Rossenmuller and the 

nasopharyngeal roof adjacent to the Eustachian tube, so one of NPC's early symptoms 

is ear symptoms. Hearing loss is a common symptom found in people with NPC due 

to dysfunction of the Eustachian tube, a continuing middle ear disorder that can 

result in conductive hearing loss. This study aims to find out the relationship between 

primary tumor of NPC and the degree of conductive hearing loss at dr. Mohammad 

Hoesin Hospital Palembang. 

Methods: This is a cross-sectional study that obtained 42 samples from the medical 

records at Dr. Mohammad Hoesin Hospital Palembang that met the inclusion and 

exclusion criteria. The study subjects collected in total sampling have been conducted 

audiometry examinations at the ORLHNS clinic of Dr. Mohammad Hoesin Hospital 

Palembang during the period January 2019 - April 2021. 

Results: The proportion of hearing loss in NPC patients in this study was 30 subjects 

(71.4%) with the highest proportion of hearing loss complaints being 33.3%. The 

proportion of conductive hearing loss of nasopharyngeal carcinoma patients in the 

study was 33 subjects (78.5%) right ear and 28 subjects (66.7%) left ear. There was a 

significant association between the degree of the NPC primary tumor and the 

incidence of conductive deafness of the left ear, but there was no significant 

association in the right ear. There is a significant correlation between NPC primary 

tumors and left ear hearing thresholds at frequencies of 500 Hz and 4000 Hz, but 

there is no significant association between the degree of NPC primary tumor and right 

ear hearing loss. 

Conclusions: There is a significant correlation between the primary tumor of NPC 

and the hearing threshold of the left ear but there was no significant association in 

the right ear. 

 

1. Introduction 

Nasopharyngeal carcinoma (NPC) is a malignant 

tumor of the head and neck that originates from 

nasopharyngeal epithelial cells that are reflected in the 

fossa rosenmuller and the nasopharyngeal roof which 

is a transitional area where the cuboid epithelium 

turns into squamos epithelium. NPC is a malignancy in 

the head and neck area that has unique 

epidemiological characteristics, with incidences 

varying according to race and geographical differences. 

The incidence rate of NPC according to World Cancer 

Research journal data is 1.2 per 100,000 with the 

incidence of this disease more common in Southeast 

Asia. The highest incidence of NPC is found in Southern 

China at 20/100,000 cases per year. In Indonesia, the 
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incidence rate of NPC ranks fifth out of all malignancies 

and is ranked first in head and neck malignancies. The 

incidence of NPC in Indonesia reached 5.6 per 100,000 

or 13,084 new cases of population per year.1,2,3 

Clinical symptoms of NPC were varied so often that 

an incorrect diagnosis is made. Clinical symptoms of 

NPC appear based on the development and expansion 

of the tumor itself that is divided into early and 

advanced symptoms. Early symptoms of NPC include 

symptoms of nose and ears such as complaints of  

ringing ears, hearing loss, nasal congestion, secret on 

the nose and nose bleeds. Advanced symptoms of NPC 

include neurological, orbital, and lymph gland 

symptoms, i.e. double vision, neck lumps, and 

persistent headaches. Most NPC patients who come for 

treatment to the hospital after the appearance of 

advanced symptoms from NPC appear.1,2,4 

Diagnosis of NPC at an early stage is still difficult to 

obtain because of the location of the primary tumor 

that is difficult to reach but anatomically the location 

of NPC in the fossa rosenmuller adjacent to the 

Eustachian tube, so one of the early symptoms of NPC 

is ear symptoms. Ear symptoms that occur in the NPC 

due to enlargement or expansion of an NPC can cover 

the Eusthacius tube resulting in dysfunction of the 

Eustachian tube. Physiologically disturbed Eustachian 

tubes can result in impaired ventilation function, 

drainage of middle ear secretions, and changes in 

pressure in the middle ear. With these physiological 

changes, the middle ear has hearing loss, middle ear 

effusion, and tinnitus. Hearing loss caused by 

disturbances in the Eustachian tube in NPC is a 

usually conductive hearing disorder on one side of the 

ear.2,4 

Many theories link middle ear disorders to NPC but 

there are still many misdiagnosis of NPC patients with 

middle ear disorders so that most NPC patients are 

diagnosed at an advanced stage. Continued middle ear 

hearing loss can result in a conductive hearing loss but 

there have not been many studies on hearing loss in 

NPC patients in Indonesia itself and especially in our 

hospital there have been no studies examining the 

relationship of primary tumors (T) in NPC to degrees of 

hearing loss with measurements using audiometry. 

Complaints of hearing loss and audiometry 

examination are expected to show an initial diagnosis 

and suspicion of NPC can be known earlier. Based on 

the description above, this study is expected to see the 

relationship between primary tumor of NPC with the 

degree of conductive hearing loss can be known as early 

detection and avoid misdiagnosis to get a good 

prognosis for NPC patients.  

2. Methods  

This study is an analytical observational research 

study using a cross-sectional design that aims to 

analyze the relationship between primary tumor of NPC 

and the degree of hearing loss at Dr. Mohammad 

Hoesin Hospital Palembang. Data collection from 

medical records using total sampling in 31 patients 

that diagnosed with NPC and has not been done 

chemoradiation therapy and have been conducted 

audiometry examination at the ORLHNS clinic of Dr. 

Mohammad Hoesin Hospital Palembang during the 

period January 2019 - April 2021 that met the criteria 

of inclusion and exclusion. The inclusion criteria for 

this study is patients who have just been diagnosed 

with NPC and have not undergone chemoradiation with 

an audiometry examination obtained conductive 

hearing loss. The exclusion criteria are patients has 

with the perforation of the tympanic membrane. This 

research has an ethical exemption and was approved 

by the Health Research Ethics Committee of 

Dr.Mohammad Hoesin Palembang Hospital, 

No.33/kepkrsmh/2021.  Ethical permits are carried 

out following applicable procedures and rules. 

Univariate analysis is performed on the basic 

characteristics data of the research subject. To test the 

strength of the correlation between the primary tumor 

of NPC and the degree of conductive hearing loss, 

Pearson correlation tests were conducted when the 

data were distributed normally. When the data is not 

normally distributed or in the form of categorical data, 

Spearman correlation tests are used. To see the 

relationship between other variables that are 

categorical with the absence of hearing loss is used Chi-

square test. 

3. Results 

The subjects in this study were patients who were 
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newly diagnosed and had not been undergone 

chemoradiation therapy and there was an audiometry 

examination of conductive hearing loss at the ORLHNS 

clinic of Dr. Mohammad Hoesin Hospital Palembang 

and met the research criteria obtained as many as 42 

patients that described in table 1.   

 

 

Table 1. Patients characteristic 

Variable N (42) % X ̅ ± SD 

Age   43,95 ± 14,58 

≤20 y.o 4 9,5  

21-40 y.o 11 26,2  

41-60 y.o 24 57,1  

>60 y.o 3 7,1  

Gender    

Male 29 69  

Female  13 31  

Histopathology    

WHO Type 1 1 2,4  

WHO Type 2 15 35,7  

WHO Type 3 26 61,9  

NPC Primary Tumor     

T1 10 23,8  

T2 17 40,5  

T3 10 23,8  

T4 5 11,9  

Site of mass     

Bilateral 28 66,7  

Unilateral 14 33,3  

Right side 10 23,8  

Left side 4 9,5  

Chief of complaints    

Lump in the neck 26 61,9  

Double vision 4 9,5  

Nose bleeds 4 9,5  

Hearing loss 1 2,4  

Tinnitus 2 4,8  

Headache 2 4,8  

Nasal obstruction 2 4,8  

Dysphagia 1 2,4  

Hearing loss symptoms    

    Yes 30 71,4  

Hearing loss  14 33,3  

Tinnitus 10 23,8  

Hearing loss and tinnitus 3 7,1  

Ear fullness 3 7,1  

    No 12 28,6  

 

From the data obtained the average age of 53.95 ± 

14.58 with the most age in subjects aged in the group 

of 41-60 years, which is as many as 24 subjects 

(57.1%). According to gender, there are more males 
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than the female with 29 subjects (69%) were male and 

13 subjects (31%) were female. Based on 

histopathology the most subjects in WHO type 3 as 

many as 26 subjects 61.9%. The most degree of NPC 

primary tumors in the study was T2, 17 subjects were 

40.5%. The proportion of subjects with T1 and T3 had 

the same number of 10 subjects (23.8%), while the least 

proportion were subjects with T4 in 5 subjects (11.9%). 

The study also looked at the location of the tumor 

whether bilateral or unilateral, the study subjects with 

nasopharyngeal mass locations were found to be the 

most bilateral in 28 subjects (66.7%) compared to 

unilateral in 14 subjects 33.3% that found on the right 

side in 10 subjects (23.8%) and left in 4 subjects (9.5%). 

From the data obtained the most complaints are 

lumps in the neck in 26 subjects (61.9%), followed by 

the second largest proportion of chief complaints is 

double vision and nose bleeds in 4 subjects each 

(9.5%), ringing ears, headaches, and nasal obstruction 

with a proportion of 2 subjects each (4.8%) and 

complaints with the least proportion in the study were 

complaints of dysphagia and hearing loss obtained by 

1 subject (2.4%). This study also looked at complaints 

obtained by ear through the history of the disease. Of 

the history of the disease, 30 subjects (71.4%) had ear 

complaints and 12 subjects (28.6%) had no ear 

complaints. Among the study subjects who experienced 

complaints of hearing loss, the proportion of hearing 

loss of 14 subjects was (33.3%), followed by tinnitus in 

10 subjects (23.8%), then at least in hearing loss and 

tinnitus and ear fullness of 3 subjects each (7.1%). 

 

Table 2. Ear examination result 

Variable N %  

Conductive hearing loss   

Right ear 33 78,6% 

Left ear 28 66,7% 

Right ear hearing loss (N=33)   

Mild 18 54,5 

Moderate 6 18,2 

Moderate - severe 8 24,2 

Severe 1 3,0 

Left ear hearing loss (N=28)   

Mild 12 42,9 

Moderate 10 35,7 

Moderate - severe 4 14,3 

Severe 2 7,1 

Tympanometry   

Right ear   

Type A 4 9,5 

Type B 25 59,5 

Type C 13 31,0 

Left Ear   

Type A 10 23,8 

Type B 25 59,5 

Type C 7 16,7 

 

In table 2, an overview of the characteristics of the 

results of audiometry and tympanometry examinations 

conducted. Based on the distribution of conductive 

hearing loss in NPC patients, 33 subjects with 

conductive hearing loss (78.6%) had a conductive loss 

of the right ear and 28 subjects (66.7%) had left ear 

conductive hearing loss. Based on the distribution of 

the degree of right ear conductive hearing loss in NPC 

patients obtained the most in mild degrees in 18 

subjects (54.5%), moderate conductive impairment as 

many as 6 subjects (18.2%), moderate-severe degrees 

were 8 subjects (24.2%) and in severe degrees, there 
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was only 1 subject (3%). Based on conductive hearing 

loss in the left ear, there are also the most in mild 

degrees in 12 (42.9%), moderate degrees in 10 subjects 

(35.7%), moderate-severe degrees in 4 subjects (14.3%) 

and severe degrees is 1 subject (3%). On the 

examination of audiometry in the left ear, there are 12 

subjects (42.9%), with each having moderate degrees of 

hearing loss in 10 subjects (35.7%), moderate-severe 

degrees in 4 subjects (14.3%), and severe degrees there 

are 2 subjects (7.1%). The study also looked at the 

characteristics of tympanometry in the right and left 

ears of NPC patients. Characteristics of ear 

examination results from this study with the results of 

tympanometry interpretation in the right ear were 

found at most in type B as many as 25 subjects 

(59.5%), type C there were 13 subjects (31%), and type 

A only found 4 subjects (9.5%). The proportion in the 

left ear tympanometry also in type B as many as 25 

subjects (59.5%), type C in 7 subjects (16.7%) and type 

A there were 10 subjects (23%). 

 

Table 3. Primary tumor and hearing threshold 

Hearing threshold Means ± SD Median Normality testa 

Primary tumor (T) 2,24 ± 0,96 2 <0,001 

Right ear    

250 Hz 40,4± 13,8 40 0,021 

500 Hz 38,0 ± 15,0 37,5 0,582 

1000 Hz 38,0 ± 13,9 35 0,029 

2000 Hz 39,4 ± 18,1 37,5 0,036 

4000 Hz 49,2 ± 23,3 45 0,063 

6000 Hz 57,4 ± 26,6 52,5 0,079 

8000 Hz 56,3 ± 27,8 55 0,105 

Left ear    

250 Hz 37,0 ± 15,7 32,5 <0,001 

500 Hz 34,3 ± 15,1 30 0,001 

1000 Hz 35,2 ± 16,2 35 0,008 

2000 Hz 37,4 ±15,4 30 0,001 

4000 Hz 42,0 ± 19,3 37,5 0,017 

6000 Hz 46,6 ±21,6 47,5 0,007 

8000 Hz 45,4 ± 23,5 45 0,021 

  *p-value normality test with Shapiro-Wilk 
 

 

Table 3 shows the characteristics of the hearing 

threshold for each frequency in NPC patients. All 

hearing threshold data in each frequency in the right 

ear with variable primary tumors are not normally 

distributed with p < 0.05. On the left ear hearing 

threshold variables at normally distributed frequencies 

of 500 Hz, 4000 Hz, 6000 Hz, and 8000 Hz. In addition 

to these four variables, all hearing threshold variables 

are not a normal distribution. So we use the Spearman 

test to find out the correlation between the primary 

tumor of the NPC and the hearing threshold in each 

frequency. 
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Table 4. Correlation between NPC primary tumor with hearing threshold 

Hearing threshold Correlation value (r) p-value* 

Right Ear   

250 Hz 0,255 0,103 

500 Hz 0,138 0,382 

1000 Hz 0,176 0,264 

2000 Hz 0,049 0,760 

4000 Hz 0,157 0,321 

6000 Hz 0,038 0,810 

8000 Hz 0,143 0,367 

Left Ear   

250 Hz 0,134 0,399 

500 Hz 0,342 0,026 

1000 Hz 0,289 0,063 

2000 Hz 0,254 0,104 

4000 Hz 0,356 0,021 

6000 Hz 0,260 0,096 

8000 Hz 0,283 0,069 

 *Spearman Correlation Test 
 

Based on table 4 shows the relationship between the 

enlargement of the NPC primary tumor and the hearing 

threshold for each frequency from table 3, it has been 

known that the distributed data is abnormal, so the 

correlation test between the degree of enlargement of 

the NPC primary tumor with the hearing threshold 

using the Spearman test. There is a significant 

correlation between NPC primary tumors and left ear 

hearing thresholds at frequencies 500 Hz and 4000 Hz. 

Both have weak correlation strength (r: 0.20 - 0.40) and 

in the direction, the larger the primary tumor, the 

greater the hearing threshold in audiometry. While in 

the right ear there is no correlation between 

enlargement of the primary tumor and hearing 

threshold. 

 

 

Table 5. Association between NPC primary tumor with right ear conductive hearing loss 

NPC 

primary 
tumor (T) 

Right ear conductive hearing loss 

P value Yes No Total 

n % n % n % 

T1 8 19 2 4,8 10 23,8 

0,207 
T2 14 33,4 3 7,1 17 40,5 

T3 9 21,4 1 2,4 10 23,8 

T4 2 4,8 3 7,1 5 11,9 
a Chi-square test 

Table 6.  Association between NPC primary tumor with left ear conductive hearing loss 

 

 

a Chi-square test  

NPC 
Primary 

Tumor 
(T) 

Left ear conductive hearing loss 

P value 
Yes No Total 

n % n % n % 

T1 7 16,7 3 7,1 10 23,8 

0,008 
T2 7 16,7 10 23,8 17 40,5 

T3 9 21,4 1 2,4 10 23,8 

T4 5 11,9 0 0 5 11,9 
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Based on table 5 groups with T2 NPC primary tumor 

had the most frequency in the incidence of right ear 

conductive hearing loss as many as 14 subjects 

(33.4%), T3 in 9 subjects (21.4%), T1 in 8 subjects 

(19%) and only 2 subjects (4.8%) in T4. There was no 

significant association between the degree of the NPC 

primary tumor and the incidence of conductive hearing 

loss of the right ear with the result of P-value 0,207. 

Based on table 6 in the group with primary tumor 

degrees T1 and T2 groups were obtained as many as 7 

subjects (16.7%), in the T3 group there were 9 subjects 

and in T4 as many as 5 subjects (11.9%). The P-value 

between the degree of the NPC primary tumor and the 

incidence of conductive hearing loss of the left ear is 

0.008 so that there is a significant association between 

the degree of the NPC primary tumor and the 

occurrence of conductive hearing loss of the left ear. 

 

 

Table 7. Association between NPC primary tumor site with right ear conductive hearing loss 

Primary tumor 
site in the right 

nasopharynx 

Right ear hearing loss 

P 
No conductive 

hearing loss 

Conductive hearing loss 

Total Mild Moderate Moderate 

severe 

Severe 

n % n % n % n % n % n %  

Yes 5 11,9 18 42,9 6 14,3 8 19 1 2,4 38 90,5 0,007 

No 4 9,5 0 0 0 0 0 0 0 0 4 9,5 

         a Chi-square test 

 

Table 8. Association between NPC primary tumor site with left ear conductive hearing loss 

Primary 

tumor site 
in the left 

nasophary

nx 

Left ear hearing loss 

P  
No Conductive 
Hearing Loss 

Conductive hearing loss 

Total Mild  Moderate Moderat

e severe 

Severe 

n % n % n % n % n % n %  

Yes 6 14,3 10 23,8 10 23,
8 

4 9,5 2 4,8 32 76,2 0,003 

No 8 19 2 4,8 0 0 0 0 0 0 10 23,8 

    a Chi-square test 

 

From table 7 there is a significant association found 

between the location of the tumor in the right ear and 

conductive hearing loss in the right ear with a result of 

P = 0.007. Based on table 8, we looked at the 

association of the location of the NPC primary tumor 

with the degree of conductive hearing loss in the left ear 

with the result of a significant association between the 

location of the tumor in the left ear with conductive 

hearing loss in the left ear. 

 

 

Table 9. Association between NPC primary tumor site with right ear tympanometry 

Primary 

tumor site in 
the right 

nasopharynx 

Right Ear Tympanometry  

P value rb PR Abnormal Normal Total 

n % n % n % 

Yes 37 88,1 1 2,4 38 90,5 
0,001 0,500 3,895 

No 1 2,4 3 7,1 4 9,5 

aChi-Square test; bLambda Correlation test (Right Tympanometry Dependent) 
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Table 10. Association Between NPC primary tumor site with left ear tympanometry 

Primary 

Tumor Site 
in the Left 

Nasopharynx 

Left Ear Tympanometry 

P value rb PR Abnormal Normal Total 

n % n % n % 

Yes 31 73,8 1 2,4 32 76,2 

<0,001 0,800 9,688 

No 1 2,4 9 21,4 10 23,8 

aChi-Square test; bLambda correlation test (left tympanometry dependent) 
 

 

Based on tables 9 and 10 shows the association of 

the location of the right and left side NPC tumors with 

the results of right ear tympanometry examination 

obtained from 38 primary tumors of NPC on the right 

side there were 37 subjects (88.1%) who showed 

abnormal tympanometry results (type B or type C) with 

a result of p = 0.001 And NPC tumor on the left side of 

the nasopharynx with typanometry examination in the 

left ear found a significant correlation between the 

incidence of tumors in the left ear with the results of 

left ear tympanometry with the result of P = < 0.001. 

There is a strong and unidirectional correlation 

between the location of the NPC tumor side with the 

results of tympanometry. In this study, tumors in the 

right ear were 3.9 times at risk for causing abnormal 

results in right tympanometry and tumors in the left 

ear 9.7 times at risk for causing abnormal results in 

left tympanometry. 

4. Discussion 

Based on the age distribution in this study from 42 

samples obtained the most study subjects aged in the 

group of 41-60 years, which is 57.1% with an average 

age of 53.95 ± 14.58. In the distribution based on 

gender obtained male amounted to 29 samples (69%) 

and female 13 samples (31%). It is following the study 

from Farhat et al., of 98 NPC patients obtained the most 

age group also at the group of 41-60 years in 56 

patients (57.1%) and obtained male as many as 73 

patients (74.5%) and the rest were female 25 patients 

(25.5%). Based on a previous study by Kurnia et al., 

also obtained the occurrence of NPC cases in males and 

females is 1.57: 1 with the most age in the age group of 

41-60 years as much as 44.44%. The study by Edris et 

al., obtained also subjects at the age of 41-60 years 

with the number of 29 patients and of the gender also 

obtained male more than female in 55 patients (67.1%) 

of the 82 patients. NPC mostly occurs in the 4th and 5th 

decades of life, this may be explained by the 

pathogenesis of NPC due to chronic processes. Normal 

cells transform into cancer cells due to spontaneous 

mutations or induction of carcinogens. Some of the 

factors that cause NPC are often found in males, such 

as smoking habits, exposure to wood dust, irregular 

lifestyle, and diet that resulted in a male being more 

often exposed to carcinogens. This explains slightly 

that NPC is influenced by gender.4,5,6 

Based on this study subjects with WHO 

histopathology type 1 are least found, which is 2.4%. 

The largest proportion of subjects is in WHO type 3, 

which is 61.9%, while WHO type 2 is 35.7%. Similar to 

the previous study by Kurnia et al., in Aceh obtained 

the most is WHO type 3 undifferentiated carcinoma as 

many as 32 patients (44.4%), Non-keritinizing cell 

carcinoma as many as 24 patients (33.3%) and 

Keritinizing cell carcinoma as many as 16 patients 

(22.2%). While the study by Edris et al., in Sudan 

obtained the most in histopathology WHO type 2 in 62 

patients (75.6%) and WHO type 3 in 20 patients 

(24.4%). Based on the distribution of NPC primary 

tumors with the most conductive hearing loss in T2, 

which is 17 subjects (40.5%), while the least proportion 

were subjects with primary tumors T4 which is 5 

subjects (11.9%). Similarly, Wang et al., found the most 

primary tumor enlargement at T2 degrees in 32 

subjects followed by T1 as many as 31 subjects from 

101 subjects. The study by Haleshappa et al., also 

obtained the most tumor data in T2 in 48 patients 
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(33.6%) followed by T4 in 36 patients (25.2%). This 

study also found the location of NPC primary tumors in 

the nasopharynx was found mostly bilateral as many 

as 28 subjects (66.7%) compared to unilateral right in 

10 subjects (23.8%) and left side only in 4 subjects 

9.5%. The previous study showed the same results on 

the nasopharyngoscopy examination obtained there is 

60% bilateral mass in the nasopharynx, while the 

unilateral mass on the right 22.86% and the left 

17.14%. Nasopharyngeal mass initially occurs on one 

side but with time travel NPC events can occur on both 

sides of the nasopharynx. This may be due to ignorance 

of the presence of a mass in the nasopharynx area so 

that resulting the mass has occurred on both 

sides.5,6,7,8 

The most widely chief complaint clinical symptoms 

that make patients come for treatment such as a lump 

in the neck, hearing loss, nose bleeds, double vision 

and others. Based on clinical symptoms in NPC 

patients in this study the most chief complaints were 

lumped in the neck, which is 61.9%, followed by double 

vision and nose bleeds in 9.5%, tinnitus, headaches 

and nasal obstruction with a proportion of 4.8% each. 

And the complaints with the least proportion in the 

study were dysphagia and hearing loss of 2.4% each. 

The study conducted by Kanno et al., also obtained the 

most complaints is lumps in the neck in 44% followed 

by ear complaints in 38% and nose complaints in 24%. 

While the study conducted at Dr. Mohammad Hoesin 

Hospital Palembang previously by Dewolo et al., 

obtained the most complaints were nasal obstruction 

in 49.09% and at least with complaints of dysphagia in 

1.82% while ear complaints were only obtained in 

3,76% samples. NPC spreads through the lymph node 

of the neck, lymphatic flow from fossa rossenmuller 

flows into Rouvier's node all the way to the 

retropharyngeal chamber and continues to the upper 

neck lymph nodes, so the appearance of lumps in the 

neck is often a clinical symptom of NPC. And the 

location of the lump in the neck is very easy to see, the 

patient will be faster to find out if there is a lump on 

the neck, while in the area inside the nose and ears the 

patient can not see it directly so that the patient only 

realizes when there are complaints in the area.9,10 

In this study found 71.4% of patients has ear 

complaints while subjects who did not experience 

hearing loss was 28.6%. Among the study subjects who 

experienced complaints of hearing loss, the most 

proportion of hearing loss, which was 33.3%, followed 

by tinnitus in 23.8%, at least in hearing loss and 

tinnitus and ear fullness each as much as 7.1%. In the 

study by Jayalie, et al., obtained the most ear 

complaints are bilateral ear disorders which are in 

39.5% and tinnitus as much as 34.1%. In the study by 

Dawolo et al., the most are tinnitus complaints were 

21.82% and hearing loss in 1.82%. In the study 

conducted to find out early an NPC through the 

symptoms of OME by Kuen Yao Ho et al., obtained from 

87 OME patients, 85 cases (97.7%) with hearing loss, 

ear fullness in 61 cases (70.1%), tinnitus 43 cases 

(49.4%) and sounds like water in the ears in 5 cases 

(5.7%). This is because if there is a mass in the 

nasopharynx there can be impaired eustachius tube 

function which then occurs middle ear effusion due to 

tumor infiltration in the nasopharynx that can damage 

cartilage, muscle, musculature tensor and levator veli 

palatini. So that the occurrence of ear disorders such 

as ear fullness, hearing loss and tinnitus becomes a 

complaint in the ears. 10,11,12 

This study obtained results of audiometry 

examination and timpanometry. Based on the 

distribution of conductive hearing loss in NPC patients 

obtained 33 conductive hearing loss of the right ear and 

28 conductive hearing loss in the left ear. Based on the 

distribution of the degree of conductive hearing loss of 

the right ear in NPC patients obtained the most in mild 

degrees in 18 ears (54.5%) and conductive hearing loss 

in the left ear was also obtained the most in mild 

degrees of 12 right ears (42.9%). Characteristics of ear 

examination results from this study the results of 

tympanometry is type B in the right ear were found to 

be at most 59.5%. While the proportion of subjects with 

tympanometry type C in the right ear is 31% and the 

interpretation of tympanometry type A in the right ear 

is 9.5%. In this study found tympanometry type B in 

the left ear was found to be the most in 59.5% of 

patients. While the proportion of subjects with 

tympanometry type A in the left ear, which is 23.8% 

and the interpretation of tympanometry type C in the 

left ear is 16.7%. Based on the study conducted by 
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Wahyuni et al., at Palembang obtained patients with 

the most patients with moderate conductive hearing 

loss as much as 20% and followed by mild conductive 

hearing loss of 13.3%.13,14 

This is following the literature that most NPC 

patients experience a conductive hearing loss with 

varying degrees according to the infiltration of tumor 

mass in the nasopharynx, it is following the results of 

audiometry and tympanometry, which is due to the 

occurrence of disorders of tubal function due to 

infiltration of tumors in the nasopharynx. Disruption of 

tuba function causes the effusion of the middle ear. The 

degree of hearing disorders in patients is mostly mild 

and moderate degrees, this is because of the weight of 

the process that occurs in the middle ear so that the 

conduction process can still run. It can also happen 

because the patient may have a new impairment of 

tubal function. An impaired tubal function that affects 

the middle ear or causes middle ear effusion, resulting 

in hearing loss, which is conductive from audiometry 

examination and type B and C tympanometry.1,2,14 

Through the analysis, we found that there is a 

correlation between the degree of enlargement of the 

NPC primary tumor with the hearing threshold (P 

<0.05) but only found significantly in the left ear at the 

frequency of 500Hz and 4000Hz, so the larger the 

tumor the greater the threshold of hearing. This is the 

same as the study conducted by Al-Rajhi et al., who 

also analyzed 272 patients who were late to the 

diagnosis of NPC with hearing loss, 129 people had 

hearing loss, while of the 35 people who were not late 

diagnosed with NPC with hearing loss, 9 people had 

decreased hearing. Analysis showed p <0.05 which 

means hearing loss affects the late diagnosis of NPC. 

Conductive hearing loss is the most common NPC 

patient occurs in the ear on one side but the increase 

in the degree of tumor or late management can make 

the mass greater and can cause disturbances in both 

ears. Based on the bivariate analysis to see the 

relationship between the degree of NPC primary tumor 

and the incidence of conductive hearing loss there is a 

significant association in the left ear statistically (P = 

0.007), while in the right ear there is no statistically 

significant association (P = 0.207). In the left ear 

following an existing study that the presence of NPC 

primary tumors in the fossa rosenmuller can result in 

conductive hearing loss, this is due to the location of 

the tumor near the eustachian tube that results in 

conductive hearing loss so that there is a relationship 

between the primary tumor and the occurrence of 

conductive hearing loss. But in this study in the right 

ear, we did not get a significant relationship may be due 

to the small number of samples or variations in the 

degree of tumor in the right ear is uneven so that the 

results obtained no significant relationship. 2,14,15 

The relationship of the side location of the NPC 

primary tumor with the degree of conductive hearing 

loss is obtained in the right and left ear. In this study, 

the most hearing loss of mild hearing loss, in the left 

ear was obtained the most in mild and moderate 

degrees of hearing loss. This is following another study 

that there is a relationship between the occurrence of 

conductive hearing loss to the side of the tumor. This 

study also looked at the relationship between the 

location of the primary tumor and the results of 

tympanometry examination in the ear that obtained in 

the right and left ear has a strong and unidirectional 

relationship. Similar to the results of research 

conducted by Asroel et al., they concluded 

tympanometry has a strong correlation with the 

location of tumors in NPC patients. This tympanometry 

examination is an objective examination of the state of 

the middle ear and is useful for assessing the function 

of the middle ear so that the presence of middle ear 

disorders will provide an abnormal picture of 

tympanometry, so that if there is a disfunction in the 

middle ear can be detected assisted from 

tympanometry examination.2,14,16 

5. Conclusion 

There was a significant correlation between NPC 

primary tumors and left ear hearing thresholds at 

frequencies of 500 Hz and 4000 Hz. The most right ear 

conductive hearing loss is mild degrees in 18 subjects 

(42.9%), the left ear received the mildest conductive 

hearing loss and moderate degrees in 10 subjects each 

(23.8%). There was a significant association between 

the degree of the NPC primary tumor and the incidence 

of conductive hearing loss of the left ear. There is a 

strong and unidirectional relationship at the location of 
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the NPC primary tumor with the results of 

tympanometry and audiometry examination. The 

proportion of hearing loss in NPC patients in the study 

was 71.4% and the proportion of conductive hearing 

loss of NPC patients in the study was 78.5% on the 

right ear and 66.7% on the left ear. 
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