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Non lymphomatous SCC in the epithelial lining of the nasopharynx

Clinical presentation
Epidemiology different from other SCC of the H&N
Histopathology 

(Shanmugaratnam & Sobin, 1993)

Relatively rare malignancy in most parts of the world
Endemic in many geographical regions, including Southern China, Southeast Asia, 
Japan & Middle East/North Africa 

(Zhou, Cui, Kajdacsy-Balla, Ye, Wang, Rao,2007; Chang and Adami, 2006)

Nasopharyngeal carcinoma (NPC)
Introduction



NPC in Indonesia

• 6.2/100.000 (prevalence)
• # 4-5 most frequent malignancy
• #1 head and neck cancer

(Soeripto, 1998; Adham, 2012)

• Estimated  13,000 new cases annually 
(based on size of the Indonesian 
population )



NPC in Indonesia, reported from several hospitals 



ETIOLOGI & RISK FACTORS

NPC
Ethnicity

Diet(“smoke”)

(Immuno)genetic 
factors 

Gender

Herbal 
Drugs/
oils

Environmental
factors

EBV



Risk Factors

• Diet
Salt-preserved fish
Chinese populations, RR of NPC (reference no/rare consumption)

weekly consumption RR 1.4 to 3.2
daily consumption RR 1.8 to 7.5

(Henderson and Louie, 1978; Yu et al., 1981; Yu et al., 1986; Yu et al.,1989; Armstrong et al., 1998;Yuan et al., 2000; Zou et al., 2000) 

Inefficient preservation - partially putrefied – nitrosamines (carcinogens)
(Poirier et al., 1987;Martin, 1987; Zou et al., 1994) 

Also contain bacterial mutagens, direct genotoxins, and EBV-reacting substances

(Shao et al., 1988; Poirier et al., 1989; Chen et al., 1992) 



Risk Factors

• EBV 
EBV exists worldwide, infecting over 95% of the global adult population

(Rickinson and Kieff, 2001)

• Hong Kong, 80% children infected by 6 years of age, almost 100% have seroconverted
by 10 years of age

(Kangro et al., 1994)

• Critical role of EBV in the pathogenesis of NPC in endemic areas:
Elevated titters of EBV-associated antigens (IgA class) 
Latent EBV infection identified in neoplastic cells of NPC
EBV genome consistently detected in invasive carcinomas & high-grade dysplastic lesions

(Zhou et al., 2007)



Risk Factors

• HLA gene
Individuals with the HLA-A2 allele (particularly HLA-A0207) : increased risk

(Hidesheim et al., 2002)

• Recent genome-wide association studies:
Involvement of HLA molecules in NPC generation 

(Tse et al., 2009; Bei et al., 2010)

• Family history 
NPC family members are more likely to get this cancer
Inherited genes (HLA) OR shared environmental factors OR combination of these



Diagnosis

Gold standard: histopathology result (nasopharyngeal biopsy)

1978 1991
I      Keratinizing SCC

II     Nonkeratinizing carcinoma
III    Undifferentiated carcinoma

I     Squamous cell carcinoma

II    Nonkeratinizing carcinoma
Differentiated
Undifferentiated

WHO Classification

(Shanmugaratnam and Sobin, 1991)



Problem in NPC

NPC early stage sensitive to radiotherapy with
5-year overall survival rate > 90%

However
> 85% patients present at late stage (III & IV) with cervical 
lymph node metastasis à Combination of chemo & 
radiotherapy à Poor treatment outcome

Need early detection/diagnosis



Patients delay
Doctors delay
System delay
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The role of Indonesian patients’ health
behaviors in delaying the diagnosis of
nasopharyngeal carcinoma
R . Fles1*, A. C. R. K. Bos2, Supriyati3, D. Rachmawati3, E. Waliyanti3, I. B. Tan1,4,5, S. M. Haryana6, M. K. Schmidt7,8

and F. S. T. Dewi3

Abstract

Background: With an estimated 13,000 newly diagnosed patients per year, nasopharyngeal carcinoma (NPC) is one
of the most common types of cancer in males in Indonesia. Moreover, most patients are diagnosed at an advanced
stage of the disease. This study aimed to explore the health behaviors of patients diagnosed with NPC and the
possible causes of patient delay in NPC diagnosis.

Methods: A qualitative research method was used to gain better insight into patient behaviors. Twelve patients
were interviewed using semi-structured interview guidelines. All interviews were recorded, transcribed verbatim and
analyzed according to a standard content analysis framework.

Results: Most patients had limited knowledge regarding NPC and its causes. Fifty percent of the patients had a
delay of six months from the onset of symptoms to diagnosis. The main reason for this delay was the lack of
awareness among the patients, which was influenced by their environment, economic status, family, culture, and
religion. The perceived barriers to seeking medical help included direct non-medical costs not covered by health
insurance, complex and time-consuming insurance and referral systems, and negative experiences in the past.
Health insurance did motivate people to seek medical help.

Conclusion: This study provides additional insight into patients’ motivations to delay seeking medical help and can
facilitate the design of NPC education programs. To improve awareness of the abovementioned causes for delay,
community-based education programs are highly warranted and should focus on the recognition of NPC
symptoms and possible solutions to overcome the main barriers at an earlier disease stage.

Keywords: Delay, Health behavior, Interview, Nasopharyngeal carcinoma, Qualitative research

Background
Cancer mortality is rising in middle- and low-income coun-
tries, while increased numbers of cancer survivors can be
found in high-income countries [1]. Moreover, a delayed
diagnosis of cancer is more often found in middle- and
low-income countries due to the limited availability and
accessibility of health care. Patients’ ability and willingness
to undertake action, which depends on their social-
economic status, attitude, financial situation, culture, and
religion, also play a role [2–5]. In addition, patients are

often embarrassed to discuss abnormalities [4, 6] or lack
trust in medical consultation [7].
Nasopharyngeal carcinoma (NPC), with over 13,000

newly diagnosed patients per year, is one of the most
frequently encountered types of cancer in Indonesia, es-
pecially in males, and is associated with high mortality
[8]. Early symptoms of NPC are nonspecific and mimic
a normal upper airway infection, making it a difficult
disease to recognize for general practitioners working in
primary health care centers. A previous study conducted
in Yogyakarta, Indonesia, showed that most patients
were diagnosed with an advanced stage of NPC and had
a median overall survival of less than 2 years [9].
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• Several visited at other health cares before being diagnosed at the ENT dept. at Dr. Sardjito
Hospital 

• 50 % of the patients took more than six months after clinical onset to receive a diagnosis
• Knowledge is a key factor in patient delay, (same with other studies of patient delay for breast 

cancer diagnosis in developing countries) 
(Agarwal et al., 2009; Iskandarsyah et al., 2014; Memon et al., 2013; Taib et al,.2011)

In a Malaysian, NPC patients presented to a doctor
within a reasonable time, one-third of the patients
took more than six months to receive a diagnosis

(Prasad and Pua, 2002)



Challenge in diagnosis of early-NPC
• Unspecific early symptoms

• Laboratory test What ? Who ? When ?
Validity ?

• Clinical symptoms
Early ? Late ?

For. Lacerum, T1 become T4

Due to lack of E-Chaderin, N+ occur early

Stage IV

At least stage IIB
Natural history
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Symptoms presented by NPC patients devided into 4 categories: 
A. Symptoms caused by the presence of a tumor mass in the nasopharynx (epistaxis, 

nasal obstruction, discharge),
B. Symptoms associated with dysfunction of the Eustachian tube
C. Symptoms associated with the superior extension of the tumor (headache, diplopia, 

facial pain, and numbness)
D. Neck masses 

(Wei and Sham, 2005)

The importance of clinical symptoms, history, and clinical examination
for helping the early diagnosis of NPC could not be ignored

Clinical symptoms



Presenting symptom : neck lump(s)

Anamnesis

$IJO�+�$BODFS��������7PM����� *TTVF��� $IJOFTF�+PVSOBM�PG�$BODFS�

(%9 PXWDQW VWUDLQV� LQ 13&� +/$ OLQNDJH GDWD UHYHDO�
WKDW \RXQJHU DQG ROGHU RQVHW SDWLHQWV DUH JHQHWLFDOO\�
GLIIHUHQW DQG PD\ LQYROYH GLIIHUHQW PHFKDQLVPV�>�����@���
5HFHQW JHQRPH�ZLGH OLQNDJH DQDO\VHV RI KLJK�ULVN�
&KLQHVH IDPLOLDO 13& SHGLJUHHV LGHQWLILHG WZR FDQGLGDWH�
13& VXVFHSWLELOLW\ ORFL� �S�����T�� DQG �S����� ZLWK�
DQRWKHU VXVSHFWHG ORFXV UHSRUWHG DW �S������>�������@���
+RZHYHU� PRUH UHFHQW ODUJH�VFDOH VWXGLHV ZLWK�
DSSURSULDWH ORFDO QRQ�13& FRQWUROV KDYH FDVW GRXEW RQ�
WKHVH HDUO\ ILQGLQJV� DQG QR FOHDU 13&�UHODWHG (%9�
VWUDLQ QRU �OLPLWHG QXPEHU� JHQHWLF PDUNHU KDV EHHQ�
LGHQWLILHG DV RXWVWDQGLQJ HQWLW\�>��@���

$MJOJDBM� TJHOT�BOE� TZNQUPNT� BU� QSFTFOUBUJPO�

0RVW SDWLHQWV LQ RXU VWXG\ FRKRUW SUHVHQWHG ZLWK�
DGYDQFHG GLVHDVH� (DUO\ VWDJH 13& LV GLIILFXOW WR�
GLDJQRVH FOLQLFDOO\ EHFDXVH RI LWV KLGGHQ ORFDOL]DWLRQ LQ�
WKH QDVRSKDU\Q[� 0LVGLDJQRVLV FRXOG DOVR UHVXOW IURP�
SDWLHQWV ZKR ODFN RI NQRZOHGJH DERXW HDUO\ VLJQV DQG�
V\PSWRPV RI 13& DQG FDQFHU LQ JHQHUDO� 'HQLDO RI�
FDQFHU GLDJQRVLV DQG HFRQRPLFDO UHVWULFWLRQV PD\ GHOD\�

PHGLFDO WUHDWPHQW� 2Q WKH RWKHU KDQG� GRFWRUV DOVR�
FRQWULEXWH WR ODWH 13& GLDJQRVLV EHFDXVH RI LJQRULQJ RU�
PLVGLDJQRVLQJ WKH XQVSHFLILF V\PSWRPV PLPLFNLQJ XSSHU�
UHVSLUDWRU\ WUDFW LQIHFWLRQ GXULQJ HDUO\ VWDJHV� $ UHFHQW�
VWXG\ FRQILUPHG WKH SRRU DZDUHQHVV RI 13& HDUO\ VLJQV�
DQG V\PSWRPV DPRQJ UHJLRQDO KHDOWK ZRUNHUV LQ�
,QGRQHVLD�>��@�� %DVLFDOO\� H[DPLQDWLRQ DQG ELRSVLHV RI WKH�
WXPRU DQG WKH QDVRSKDU\Q[ QHHG WR EH SHUIRUPHG E\� D�
GLUHFW QDVRHQGRVFRSLF H[DPLQDWLRQ �SUHIHUDEO\ XVLQJ�
IOH[LEOH ILEUHRSWLF HQGRVFRSH�� 7KLV LV RQH RI WKH PRVW�
LPSRUWDQW VNLOOV UHTXLUHG IRU WKH GLDJQRVLV DQG PRQLWRULQJ�
RI 13& DQG PD\ IDFLOLWDWH DFFXUDWH EUXVK VDPSOLQJ LQ WKH�
QDVRSKDU\QJHDO VSDFH WR DVVHVV (%9�'1$ ORDG� ZKLFK�
DSSHDUV FORVHO\ OLQNHG WR ORFDO SUHVHQFH RI� 13&�>��@�� ,Q�
KLJK�ULVN UHJLRQV� GRFWRUV VKRXOG EH PRUH DZDUH RI�
HDUO\�VWDJH� XQVSHFLILF VLJQV DQG V\PSWRPV WR LPSURYH�
UHFRJQLWLRQ� GLDJQRVLV� DQG GRZQVL]LQJ RI WXPRUV DW�
SUHVHQWDWLRQ� WKHUHE\ LPSURYLQJ WUHDWPHQW RSWLRQV� :LWK�
WKLV LQ PLQG� ZH UDQNHG WKH PRVW FRPPRQ VLJQV DQG�
V\PSWRPV RI ,QGRQHVLDQ 13& SDWLHQWV LQ RXU VWXG\� E\�
FRPSLOLQJ WKH UHVXOWV IURP D TXHVWLRQQDLUH FRPSOHWHG RQ�
SDWLHQW LQWDNH �)LJXUH ��� 0RVW RI RXU SDWLHQWV ��������

'JHVSF���� *U� NBZ� CF� EFEVDFE� GSPN� UIJT� HSBQI� UIBU�
NPTU� DPNNPO� TZNQUPNT� BTTPDJBUJOH� XJUI� GJSTU� QSFTFOUBUJPO� BSF� HFOFSJD� GPS� NBOZ� PUIFS� FBS� OPTF� UISPBU� TZOESPNFT� BOE� DBOOPU� CF� UBLFO� BT� CFJOH�
DIBSBDUFSJTUJD� GPS� /1$�� )PXFWFS� EPDUPST� DPOGSPOUFE� XJUI� QBUJFOUT� IBWJOH� B� DPNCJOFE� PS� DISPOJD� IJTUPSZ� PG� UIFTF� TZNQUPNT� XJUIPVU� SFMJFG� CZ�
DPOWFOUJPOBM� 	BOUJ �CBDUFSJBM� BOUJ �BMMFSHJD
� UIFSBQZ� TIPVME� CF� PO� BMFSU� GPS� NPSF� EFUBJMFE� JOWFTUJHBUJPO� BU� FBSMZ� TUBHF� JODMVEJOH� OBTFOEPTDPQZ� BOE�
&#7 �*H"� TFSPMPHZ� <��>��� 6QPO� QFSTJTUJOH� TZNQUPNT� BOE� BCOPSNBM� QPTJUJWF� &#7 �*H"� TFSPMPHZ� OPWFM� OPO �JOWBTJWF� EJBHOPTUJD� QSPDFEVSFT� MJLF�
OBTPQIBSZOHFBM� CSVTIJOH� DPNCJOFE� XJUI� &#7 �%/"� NFBTVSFNFOU� <��>�� NBZ� CF� JOEJDBUFE� BOE� JOGPSNBUJWF� GPS� FBSMZ� EFUFDUJPO� PG� /1$� BT� VOEFSMZJOH�
DBVTF� PG� TZNQUPNT��

.BSMJOEB�"EIBN�FU�BM�� /BTPQIBSZOHFBM�DBSDJOPNB� JO�*OEPOFTJB�

&OLQLFDO VLJQV LQ 13& SDWLHQWV�

8QLODWHUDO�
O\PSK QRGH�
HQODUJHPHQW�

%LODWHUDO�
O\PSK QRGH�
HQODUJHPHQW�

1DVDO�
FRQJHVWLRQ�

%ORRG�
VHFUHWLRQ�

'LSORSLD� 7LQQLWXV� (DU�
SUREOHP�

&HSKDOJLD�

&OLQLFDO VLJQV�

���

Clinical signs & symptoms at first presentation

(Adham et al., 2012)



Examination

About 60 to 96% of NPC patients initially present with neck masses (cervical lymph node) at the time 
of presentation

(King et al., 2000; Ng et al., 2004; Ng et al., 2007)

Neck masses are usually observed in the upper neck
(Wei and Kwong, 2010) 

Complete ENT Head and Neck  examination

Challenge: patient with NPC like symptoms, early NPC / other disease ???



Examination

Endoscopy
Plays a key role in detecting the early NPC lesions
Endoscopic biopsy enables their definitive diagnosis
Early lesions usually occur on the lateral wall or roof of the nasopharynx 

Vlantis et al. (2010)] reported an objective endoscopic score of abnormality of nasopharynx to 
predict the likelihood of NPC 



   Score

TABLE 1. RIGHT NASOPHARYNX: DESCRIPTION OF 
HONG KONG NASOPHARYNGEAL ENDOSCOPIC

INDEX OF ABNORMALITY VARIABLE AND SCORE

 Variable
 Number Description 0 1
 1 Is the free edge of the right septum Yes No
  visible at its rostrum junction?
 2 Is the right roof normal? Yes No
 3 Is the junction of the right roof and right Yes No
  posterior wall normal?
 4 Is the right posterior wall normal? Yes No
 5 Is the mucosal reflection visible in the Yes No
  right pharyngeal recess?
 6 Is the right pharyngeal recess cleft Yes No
  outline clean, sharp, and smooth?
 7 Is the axilla of the right pharyngeal Yes No
  recess normal?
 8 Does the right tubal elevation look Yes No
  normal?
 9 Can the right tubal elevation be Yes No
  completely seen?
 10 Can the right auditory tube opening be Yes No
  seen?
 11 Can the right salpingopharyngeal fold Yes No
  be seen to taper inferiorly?
 12 Is the right choanal rim normal? Yes No
 13 Can the entire right choanal margin be Yes No
  seen?
 14 Is the posterior end of the right inferior Yes No
  turbinate normal?
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TABLE 2. LEFT NASOPHARYNX: DESCRIPTION OF 
HONG KONG NASOPHARYNGEAL ENDOSCOPIC

INDEX OF ABNORMALITY VARIABLE AND SCORE

 Variable
 Number Description 0 1
 15 Is the free edge of the left septum Yes No
  visible at its rostrum junction?
 16 Is the left roof normal? Yes No
 17 Is the junction of the left roof and left Yes No
  posterior wall normal?
 18 Is the left posterior wall normal? Yes No
 19 Is the mucosal reflection visible in the Yes No
  left pharyngeal recess?
 20 Is the left pharyngeal recess cleft Yes No
  outline clean, sharp, and smooth?
 21 Is the axilla of the left pharyngeal Yes No
  recess normal?
 22 Does the left tubal elevation look Yes No
  normal?
 23 Can the left tubal elevation be Yes No
  completely seen?
 24 Can the left auditory tube opening be Yes No
  seen?
 25 Can the left salpingopharyngeal fold Yes No
  be seen to taper inferiorly?
 26 Is the left choanal rim normal? Yes No
 27 Can the entire left choanal margin be Yes No
  seen?
 28 Is the posterior end of the left inferior Yes No
  turbinate normal?

   Score

Forty-four variables were considered critical and 
tabulated as the Hong Kong Nasopharyngeal Endo-
scopic Index for Carcinoma (Tables 1-3 and Fig 1). 
Each variable was scored 0 if it was normal and 1 if 
it was abnormal. Endoscopic views of the nasophar-
ynx were photographed at the time of consultation, 
and the photographic print was used as an adjunct 
to the endoscopic assessment for scoring purposes, 
if necessary. Afterward, transnasal biopsy sampling 
of the nasopharynx was performed with Takahashi 
forceps at 1 or more sites, depending on the clinical 
endoscopic assessment. 

Each patient’s index was scored, and data were 
tabulated. Descriptive statistics were performed, 
and normal versus abnormal endoscopic findings 
were cross-tabulated with the outcome of the biopsy 
as benign or malignant. Initial significance of differ-
ences was established with the Mann-Whitney test. 
Variables significantly associated with the presence 
of malignancy were identified on univariate analy-
sis. Items with a significance of more than 0.1 were 
included in the backward linear regression model. A 
receiver operating characteristic (ROC) curve was 
constructed to test the ability of the index to dis-
criminate between proven malignancy and benign 
lesions. A cutoff score was identified based on the 

highest possible sensitivity and independent predic-
tors modeled for scores above this level. The analy-
sis utilized SPSS version 15 (SPSS Inc, Chicago, Il-
linois).

RESULTS 
Seventy-seven patients underwent an endoscopic 

assessment and biopsy of the nasopharynx (39 male 
and 38 female; mean age, 52 years; range, 18 to 86 
years). Seventeen patients had histologic evi dence 
of NPC, and 60 had a benign lesion or no disease. 
No complications were noted after the procedures. 
There was a significant difference in mean scores 
between malignant and nonmalignant cases (p < 
0.001). The average score of patients with nasopha-
ryngeal malignancy was 24.1 out of a possible 44 
(median, 24; range, 12 to 37), whereas patients with 
benign lesions or no disease scored 9.5 (median, 6; 
range, 1 to 37). No patient with a malignant lesion 
scored less than 12. Anatomic characteristics under-
scoring significant differences in scores between be-
nign and malignant lesions were noted at 17 specific 
sites throughout the nasopharynx. 

Thirty-one percent of patients with benign lesions 
had a score of 12 or above, that is, a false-positive 
rate of 26.7%. The sensitivity of the index was very 
high: 100% of all patients with a true diagnosis of 

TABLE 3. WHOLE NASOPHARYNX: DESCRIPTION OF 
HONG KONG NASOPHARYNGEAL ENDOSCOPIC

INDEX OF ABNORMALITY VARIABLE AND SCORE

 Variable
 Number Description 0 1
 29 Does the nasopharynx look grossly No Yes
  abnormal?
 30 Is the nasopharynx symmetrical? Yes No
 31 Is the central roof of the nasopharynx Yes No
  normal?
 32 Is any lymphoid tissue present in the Yes No
  nasopharynx symmetrical?
 33 Is there slough in the nasopharynx? No Yes
 34 Is there blood in the nasopharynx? No Yes
 35 Is there a mass or nodule present in the No Yes
  nasopharynx?
 36 Does any central posterior wall mass No Yes
  touch or involve the roof?
 37 Is there a small mass in the right No Yes
  pharyngeal recess?
 38 Is there a small mass in the left No Yes
  pharyngeal recess?
 39 Is the radius of the mass smooth and Yes No
  regular?
 40 Is the mass multilobulated? No Yes
 41 Is the radius of the mass smaller than No Yes
  the tubal elevation?
 42 Is the radius of the mass bigger than Yes No
  the tubal elevation?
 43 Does the mass fill or occupy less than Yes No
  5% of the nasopharynx?
 44 Is the mass in the nasopharynx mainly No Yes
  centered on the roof (left, right, or
  central) or in the pharyngeal recess
  (left or right)?

   Score
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Fig 2. Receiver operating characteristic curve for Hong 
Kong Nasopharyngeal Endoscopic Index for Carcinoma. 
Diagonal seg ments are produced by ties. 

Fig 1. Schematized drawing of endoscopic view of right 
nasopharynx from right nasal cavity. Numbers refer to 
variables from Hong Kong Nasopharyngeal Endoscopic 
Index for Carcinoma (Tables 1-3). 

NPC scored 12 or above. Figure 2 shows that the 
ROC curve for the index discriminates well between 
malignant and nonmalignant masses. The initial por-
tion of the ROC curve is steep, and the area under 
the curve is 0.917. A score of 11.5 or higher has a 
sensitivity of 100% and a specificity of 68.3%. 

DISCUSSION 

This study shows that it is possible to objectively 
score the appearance of the nasopharynx in patients 
with a high level of suspicion of malignancy. Fur-
thermore, the scoring system has been shown to be 
an excellent predictor of malignancy when a score 
of 12 or higher is obtained. For the novice clinician, 
the study provides clear evidence that an abnormal 
appearance and a sizeable mass both justify per-
forming a nasopharyngeal biopsy. Similarly, it may 
be reasonable to spare patients with an objectively 
normal-looking nasopharynx an invasive biopsy, es-
pecially when they score less than 12 on the endo-
scopic index of nasopharyngeal findings. 

Inspecting the nasopharynx is a critical step in de-
ciding whether to perform a biopsy to exclude or di-
agnose a malignant lesion of the nasopharynx. The 
decision to perform a biopsy is influenced by the 
experience of the endoscopist and by the fact that it 
is sometimes very difficult to differentiate between 
benign and malignant tissue in the nasopharynx, as 
the presence of normal lymphoepithelium makes the 
differentiation between an early tumor and a normal 
variant vague.7 

Endoscopic Assessment of the Nasopharynx: An Objective
Score of Abnormality to Predict the Likelihood of Malignancy 

Alexander C. Vlantis, FCS(SA)ORL; Wendy F. Bower, PhD; John K. S. Woo, FRCSEd;
Michael C. F. Tong, FRCSEd(ORL); C. Andrew van Hasselt, MMed(Otol) 

Objectives: We developed an objective endoscopic score of abnormality of the nasopharynx to predict the likelihood of 
malignancy. 
Methods: A score sheet with 44 variables was developed to objectively quantify the bilateral endoscopic assessment of 
the nasopharynx. Patients scheduled to undergo nasopharyngeal biopsies were recruited. The nasopharynx was assessed 
endoscopically, photographed, and scored on 44 variables. The scores were compared to the biopsy results, and predic-
tors of malignancy were modeled with regression analysis. The sensitivity and specificity of the novel scoring system 
were examined. 
Results: Seventeen patients had carcinoma, and 60 had a benign lesion or no disease. Patients with a nasopharyngeal 
malignancy scored significantly higher than did patients with a benign lesion or no disease. No patient with a malignant 
lesion had a score of less than 12. With a receiver operating characteristic curve area of 0.917, the score demonstrated an 
excellent ability to discriminate between nasopharynges that were likely or unlikely to contain malignant disease. Inde-
pendent predictors for both malignant disease and a score greater than 12 were modeled. 
Conclusions: A cutoff score above 12 on the novel objective endoscopic assessment of the nasopharynx measure was 
highly predictive of possible malignancy. 
Key Words: biopsy, carcinoma, diagnosis, endoscopy, nasopharynx. 
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INTRODUCTION 

The diagnosis of nasopharyngeal carcinoma 
(NPC) is made histologically after a biopsy of the 
nasopharynx. The decisions as to whether to per-
form a biopsy and where to obtain specimens are 
largely based on the clinical appearance of the na-
sopharynx, the interpretation of which depends on 
the experience of the physician. A high index of sus-
picion for the diagnosis of a nasopharyngeal malig-
nancy and a low threshold for performing a biopsy 
are necessary, as the outcome for patients with NPC 
depends on the stage of disease at diagnosis. Tradi-
tionally, the appearance of the nasopharynx has been 
descriptively divided into some 2 to 5 categories in 
an attempt to rate the chance of the presence of ma-
lignant disease.1-6 The limitations of this subjective 
method are accentuated in inexperienced surgeons, 
and the method precludes correlation with outcomes 
of care. Furthermore, endoscopic findings cannot be 
translated into meaningful risk profiles. 

The aim of this study was to develop a scoring 
system with which to objectively assess the endo-

scopic appearance of the nasopharynx and to ana-
lyze the discriminatory ability of this score to accu-
rately identify the possible presence of malignancy. 
A secondary aim was to determine a threshold score 
for mandating biopsy of the nasopharynx.

MATERIALS AND METHODS 

Seventy-seven consecutive patients referred to 
our Department of Otorhinolaryngology–Head and 
Neck Surgery for nasopharyngeal biopsies between 
January and December 2008 were recruited into 
the study. Indications for referral included signs or 
symptoms of NPC, an incidental finding of an ab-
normal nasopharyngeal mass on nasoendoscopy, 
and referral from an NPC screening program for bi-
opsy. 

All patients were managed according to stan-
dard departmental protocols and signed a written 
informed consent form. Both nasal cavities were 
sprayed with a topical anesthetic and vasoconstric-
tor solution. The nasopharynx was carefully and 
systematically examined with a flexible endoscope. 

Endoscopic assessment

Objective 

Highly predictive of possible 
malignancy 

Score 11.5 or higher : 
Sensitivity 100% 
Specificity of 68.3% 

100% with NPC has score 12
or above

Examination



• Early tumors usually arise in superoposterior wall of nasopharyng or in recessus pharyngeus area
seen as obliteration or silting up of the recessus

• Early tumors in lateral wall of nasopharyng can be detected as thickness of levator veli palatini   
muscle

(Chong, 1997) 

CT scan
Examination



Examination

T1 tumors (confined to the nasopharynx):
may be clinically occult & difficult to differentiate from the normal mucosa on a CT scan and MRI
MRI with Gadolinium contrast can differentiate it (by their less intense enhancement than the normal
nasopharyngeal mucosa)

(Glastonbury, 2007) 

MRI can depict subclinical cancers missed at endoscopy
(King et al., 2011) 

MRI superior to FDG PET for the assessment of locoregional invasion and retropharyngeal nodal 
metastasis (PET is not suitable for detecting small retropharngeal nodes or for distinguishing retropharyngeal nodes 
from adjacent primary tumors) 

(King et al., 2008) 



Future Diagnostic Modalities ??Laboratory Test



Due to close link between NPC & EBV :
Antibodies against EBV & elevated viral load has been proposed as useful screening tool 

(Chien et al., 2001; Yang et al., 2006; Ji et al., 2007)

HOWEVER

Antibody levels against EBV were shown to be elevated for as long as 10 years before tumor
presentation 

(Ji et al., 2007)

A window about 3 years preceding the clinical onset, when the Ig level is elevated & maintained at 
high levels. But cannot be screening tool due to low sensitivity & specificity 

(Hao et al, 2003)

Antibodies against EBV ???



A significant high seroprevalence in :
Healthy family members of NPC
Subjects with chronic symptoms in H&N area 



Detection of the EBV gene in nasopharyngeal swabs from symptomatic patients has been shown to be 
highly predictive of symptomatic NPC

(Tsang et al., 2003; Chang et al., 2010)

EBV-IgA-VCA and EBV-EA in immunofluorescent assays may be used for the serologic screening of 
NPC

(Yi et al., 1980; Zeng et al., 1982)

EBV DNA ???



Population-based NPC screening 
Serum EBV-VCA IgA
22,186 individuals 
21,116 subjects (95.2%) were VCA/IgA 
negative

1070 subjects (4.8%) with VCA/IgA titer
>1:5 were defined as high-risk group 

Endoscopy & biopsy

5 NPC cases were newly found 
1,045 follow up



Sensitivity and specificity of EBV DNA in plasma samples in 
screening for NPC were 97.1% and 98.6%, respectively

Prospective study, circulating cell-free DNA EBV
Plasma samples from 20,174 asymptomatic participants in Hong Kong
34 of 309 people with positive results had NPC
NPC developed in only 1 participant with negative EBV DNA in plasma 
samples within 1 year after testing

a     34 b     275

c d

NPC

PPV = 34/309 = 0.11003



• Promoter DNA methylation – gene silencing, is important epigenetic mechanism in carcinogenesis 
• In NPC: this gene silencing seen in multiple TSGs
• Each TSG potentially contributes to the multistep oncogenesis (alterations of apoptosis, cell cycle 

& mitotic checkpoint regulation, intracellular adhesion, cytoskeleton organization, and 
Wnt-signalling pathway)

(Lo and Huang, 2002; Tao and Chan, 2007; Chou et al., 2008) 

• These TSGs frequently methylated in NPC 
(Kwong et al., 2002; Cheung et al., 2005; Zhou et al., 2005; 

Chan et al., 2007; Zhang et al., 2007; Seng et al., 2007; Sun et al., 2007)  

Epigenetic approach ???
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population
Susanna H Hutajulu1, Sagung R Indrasari1, Luh PL Indrawati1, Ahmad Harijadi1, Sylvia Duin2, Sofia M Haryana1,
Renske DM Steenbergen2, Astrid E Greijer2 and Jaap M Middeldorp2*

Abstract

Background: Undifferentiated nasopharyngeal carcinoma (NPC) is strongly related to Epstein-Barr virus (EBV)
infection, allowing aberrant antibodies against EBV and viral DNA load as screening tools in high risk populations.
Methylation analysis in the promoter of tumor suppressor genes (TSGs) may serve as a complementary marker for
identifying early cases. This study determined methylation status of multiple TSGs and evaluated whether it may
improve early detection.

Methods: Nasopharyngeal brushings were taken from 53 NPC patients, 22 high risk subjects and 25 healthy EBV
carriers. Corresponding NPC paraffin tissue was included. DNA was bisulfite-modified preceding analysis by
methylation-specific PCR (MSP). Ten TSGs were studied.

Results: NPC paraffin and brushing DNA revealed an 81.8% concordance so that MSP analysis was done using
either one of both specimens. NPC samples showed methylation for individual TSGs (DAPK1 79.2%, CDH13 77.4%,
DLC1 76.9%, RASSF1A 75.5%, CADM1 69.8%, p16 66.0%, WIF1 61.2%, CHFR 58.5%, RIZ1 56.6% and RASSF2A 29.2%).
High risk individuals, having elevated EBV IgA and viral load, showed high frequency of methylation of CDH13,
DAPK1, DLC1 and CADM1, but low frequency of methylation of p16 and WIF1 and undetectable methylation of
RASSF1A, CHFR, RIZ1 and RASSF2A. Healthy subjects showed similar patterns as high risk individuals. A combination
of RASSF1A and p16 gave good discrimination between NPC and non-NPC, but best results were combined
analysis of five methylation markers (RASSF1A, p16, WIF1, CHFR and RIZ1) with detection rate of 98%.

Conclusion: Multiple marker MSP is proposed as a complementary test for NPC risk assessment in combination
with EBV-based markers.

Background
Nasopharyngeal carcinoma (NPC) is highly prevalent in
Southern China and South-East Asia. The incidence of
NPC in Indonesia is 6.2 cases/100,000 population per
year representing the fourth most common cancer [1].
Based on size of the Indonesian population it is esti-
mated that 13,000 new cases of NPC occur annualy.
Early detection is needed to improve patient survival
since the majority of cases are currently diagnosed at
late stage.

Given the close link between NPC and Epstein-Barr
virus (EBV) infection, detection of characteristic antibo-
dies against EBV and elevated viral load has been pro-
posed as useful screening tool [2-4]. Recently, we started
a screening protocol in the Yogyakarta region recruiting
high risk patients with chronic problems in the head
and neck area and testing them using EBV-based assays.
Although this study is still ongoing, current observations
indicate that neither method provides an adequate
stand-alone marker for detecting NPC as a primary
screening test due to their relative low positive predic-
tive value (PPV) (Hutajulu et al., unpublished data) con-
firming other reports [5,6]. The low PPV might be due
to the large number of subjects presenting with elevated
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53 NPC vs 22 high risk subjects vs 25 
healthy EBV carriers :

NPC: frequency of promoter methylation of 
all individual genes ranged from 29.2-
79.2% 

Use one marker :
Sensitivity 98% 
Specificity 96% 

Use 2 markers (RASSF1A and p16 gene):
Sensitivity  91%
Specificity 96%

Representative MSP pictures are shown in Figure 3.
Fifty-two of 53 (98.1%) NPC cases exhibited aberrant
promoter methylation in at least one of the genes stu-
died. Three (5.6%) cases showed promoter methylation
in all these genes. In one case (1.9%) none of the genes
was found to be methylated.
For analysis of the possibility of TSGs contributing to

early stage NPC the frequency of promoter methylation in
high risk and normal individuals was determined (table 1).
In the high risk population methylation was detected for
some TSGs including CDH13 (72.7%), DAPK1 (40.9%),
CADM1 (36.4%) and DLC1 (40.9%). The frequency of
methylation of p16 and WIF1 gene was low (27.2% and
18.2% respectively), whereas methylation of CHFR, RIZ1,
RASSF1A and RASSF2A gene was undetectable. In the
normal population a high frequency of methylation was

demonstrated for DAPK1 (48.0%), CDH13 (64.0%) and
DLC1 (64.0%), whereas methylation of CADM1 (72%) was
even higher than in NPC cases and high risk subjects. In
healthy EBV carriers promoter methylation was very low
for RASSF1A (4%) and undetectable for CHFR, RIZ1,
WIF1, p16 and RASSF2A. The high methylation frequency
in healthy individuals led us to evaluate methylation pat-
terns in 11 peripheral blood mononuclear cells (PBMC)
from Dutch healthy donors and 5 spontaneous lympho-
blastoid cell lines (LCL) from Indonesian healthy donors.
In these specimens the methylation frequency of the parti-
cular genes was detectable but was not as high as that of
nasopharyngeal brushing from healthy donors (DAPK1
18.8%, DLC1 18.8%, CDH13 31.3% and CADM1 43.8%,
respectively). In contrast, RASSF1A, RIZ1, CHFR, WIF1,
p16 and RASSF2A showed no detectable methylation
(data not shown).

Confirmation of methylation status using Q-MSP
To determine whether the high frequency of CADM1
promoter methylation in the normal population was
related to the level of methylation quantitative amplifi-
cation was performed. Fifteen paraffin tissues and 18
brushings from NPC patients, 15 brushings from high
risk and 11 brushings from normal individuals were
selected for Q-MSP using Taqman. As shown in Figure
4A methylation levels of CADM1 were comparable
between brushings of healthy controls, high risk subjects
and NPC cases (p = 0.654 for healthy versus NPC and p
= 0.641 for NPC versus high risk), confirming the MSP
result. NPC paraffin yielded higher methylation levels
compared to NPC brushing but the difference was not
significant (p = 0.069).

MAL promoter methylation showed good discrimination
between NPC and normal subjects
In parallel to CADM1 we analysed MAL promoter methy-
lation which was shown to be relevant in the viral onco-
genesis of cervical cancer (Figure 4B). Better

CoV

p < 0.001 

p < 0.001

Figure 2 Boxplot of (log) EBV DNA load in nasopharyngeal
brushings by group (normal, high risk and NPC). The cut-off
value was set at (log) 2,300 copies/brushing (3.362). There were
highly significant variations between median in the three groups
(one-way ANOVA, p < 0.001). Using Tukey analysis, the differrences
between median in all groups are all significant. NPC =
nasopharyngeal carcinoma, CoV = cut-off value.

Table 1 The frequency of gene promoter methylation of 10 tumor suppressor genes in NPC, high risk and normal
subjects.
Gene NPC group (paraffin and/or brushing) High Risk Group (brushing) EBV-normal carriers (brushing)

CHFR 31/53 (58.5%) 0/22 (0.0%) 0/25 (0.0%)

RIZ1 30/53 (56.6%) 0/22 (0.0%) 0/25 (0.0%)

WIF1 30/49 (61.2%) 4/22 (18.2%) 0/25 (0.0%)

p16 35/53 (66.0%) 6/22 (27.2%) 0/25 (0.0%)

RASSF2A 14/48 (29.2%) 0/22 (0.0%) 0/25 (0.0%)

RASSF1A 40/53 (75.5%) 0/22 (0.0%) 1/25 (4.0%)

DAPK1 42/53 (79.2%) 9/22 (40.9%) 12/25 (48.0%)

DLC1 40/52 (76.9%) 9/22 (40.9%) 16/25 (64.0%)

CDH13 41/53 (77.4%) 16/22 (72.7) 16/25 (64.0%)

CADM1 37/53 (69.8%) 8/22 (36.4%) 18/25 (72.0%)

In NPC group methylation status was determined either from paraffin or brushing DNA.
Frequency is presented in order of percentage in EBV-normal group from the smallest to the largest
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Epigenetic approach 



Wei et al (2008 )
Proteomic analysis serum samples from NPC patients 
4 protein peaks at 4,097, 4,180, 5,912, and 8,295 Da  discriminated NPC patients
Sensitivity 94.5% 
Specificity 92.9%

Chang et al (2010) 
Three-marker panel (cystatin A, MnSOD, and MMP2) could contribute to improved NPC detection

Other potential markers: 
Galectin-1 
Fibronectin 
Mac-2 binding protein
Plasminogen activator inhibitor 1

(Wu et al., 2005; Tang et al., 2010)

Proteomic approach ???



NPC screening studies

Needs more studies for having 
the best tool



Disease No Disease
a b a+b Positive Predictive Value

True positive False positive Total test positive a/a+b
c d c+d Negative Predictive Value

False negative True negative Total test negative d/c+d
a+c b+d a+b+c+d

Total with disease Total no disease Total screened

Sensitivity Specificity Accuracy
a/a+c d/b+d (a+d)/(a+b+c+d)

Test positive

Test negative

Disease status as determined by Gold Standard

Sensitivity & Specificity : 
independent of disease-prevalence

PPV & NPV : 
disease prevalence dependent

Knowledge of disease 
prevalence in the target 
population is necessary when 
a screening activity is 
introduced to mitigate the 
potential harms and costs 

How to use Dx tool appropriately ?



Take Home Message

• Gold Standard for NPC diagnosis: Histopatology from nasopharyngel biopsy

• Clinical symptoms, history & clinical examination: IMPORTANT for early diagnosis of NPC

• Needs more study to apply laboratory testing for NPC diagnosis

• Using diagnostic tools in selected population can improve the accuracy


