
A story of a catastrophic success
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signs and symptoms

Symptoms %

Nasal Obstruction 10-46

Ear effusion 4-46

Neck mass 27-70

CN involved 9-24

Headache 17-83

Nose-bleeding 29-47

Decreased hearing 33-59

Pain

Head
Ear
Neck

17-83
3-43
2-35

A.M. Mackie et al. /Oral Oncology 36 (2000) 397±403
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EBV (Clonal EBV 
genome with latent 
proteins expression)

*6 EBNAs
*2 LMP2 (membrane)
*2 EBER (nontranslated)

Immune suppression

*Impaired tumor-infiltrating 
lymphocytes responses
*CD4:CD8 lymphocytes �
*IL-2 and IL-2R �

Genetic susceptibility 

*HLA A2 Basin2, Aw19, 
Bw46 and B17
*3p, 9p, 11q, 13q, 14q 
anormalities
Polymorphism of CYP2E1 
gene

Inactivation of P53
Loss of CDKN2A 

Upregulates BCL-2
TNF receptor

Diet

*Oxidants

*Carcinogens
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EBV

� Elevated plasma EBV DNA levels measured 
before and at 6 weeks after radical RT are 
significant predictors of disease recurrence and 
inferior survival in patients with locoregionally
advanced NPC.

EBV Risk Ratio

Pre-RT  > 4000 copies/mL 2.5

post-RT > 500 copies / mL 11

Lo YM. Cancer Res 60:6878-6881, 2000
Chan AT:J Natl Cancer Inst 94:1614-1619, 2002



Nasopharyngeal Carcinoma
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Bray, F ., M. Haugen, et al. (2008). "Age-incidence curves of nasopharyngeal carcinoma worldwide: bimodality in low-
risk populations and aetiologic implications." Cancer Epidemiol Biomarkers Prev 17(9): 2356-65





AJCC-5
T1 Tumor confined to the nasopharynx

T2 Tumor extends to soft tissue of oropharynx and/or 
nasal fossa 

T2a: Without parapharyngeal extension 
T2b: With parapharyngeal extension 

T3 Tumor invades bony structures and/or paranasal
sinusesT4 Tumor with intracranial extension and/or  
involvement of cranial nerves, infratemporal fossa, 
hypopharynx, or orbit N1 Unilateral metastasis in lymph node(s) measuring  < 
6 cm in greatest dimension above the  supraclavicular
fossa N2 Bilateral metastasis in lymph node(s) measuring  < 6 
cm in greatest dimension above the supraclavicular
fossa N3 Metastasis in a lymph node(s)  

N3a: > 6 cm in greatest dimension  
N3b: Extension to the supraclavicular fossa 



T1



T2a



T2b



T3



T4

Infratempo
ral fossa

Middle crania 
fossa

Pterygopalatine
fossa

Buccal mucosa



Stage I T1 N0 M0
Stage IIA T2a N0 M0
Stage IIB T1

T2a
T2b

N1
N1

N0-1

M0
M0
M0

Stage III T1
T2
T3

N2
N2

N0-2

M0
M0
M0

Stage IVA T4 N0-2 M0
Stage IVB Any  T N3 M0
Stage IVC Any T Any N M1

AJCC-5



Annals of Oncology 12: 1157-1162.2001



Staging

� MRI head and neck
� Chest CT 
� Liver US
� Bone scan



PET/CT use for staging 
patients:  Any value?

Sit
e

Discrepancy Best 
modality

T 32% MRI  ��� �

N 14% PET  ��� �

M PET: 13/16 pts;  
Conventional: 4/16

PET  ��� �

111 patients

• Parapharyngeal
space
• Skull base
• Intracranial area
• Sphenoid sinus
• Retropharyngeal 
nodes







Radiotherapy

� 66.6 Gy to NP + residual disease
� 45 Gy to Neck

� Radical Radiotherapy:
� Endocrine complications
� Facial growth
� Secondary tumors
� Visual/hearing complications
� Dental/swallowing



IMRT



IMRT in children 
Tata memorial hospital 
experience

2-y (%)
Radiation     

LRC P DFS P OS P

CRT 68 0.20 56 0.48 67 0.64

IMRT 84 68 81



Toxicity IMRT CRT p

Skin    
� grade 3

5% 47% 0.006

Mucous membrane 
� grade 3

16% 53% 0.033

Pharynx 
/esophagus �
grade 2

42% 94% 0.010

Pharynx 
/esophagus �
grade 3

11% 41% 0.035

Salivary glands 
� grade 2

32% 88% 0.002

IMRT in children 
Tata memorial hospital 
experience





193 patients 
(stagesIII and IV)
5/1989 to 12/1995

46 ineligible

146 pts randomized

69 XRT
78 CTX + 

XRT

P P P
P +
5F
U

P +
5F
U

P +
5F
U

XRT





Impact of Chemotherapy on Local 
and Distant Control

Overall Neoadjuvant Concurrent Adjuvant

RR P RR P RR P RR P

LR 0.68
(0.58-0.79)

< .0001 0.74
(0.60-0.91)

.005 0.47
(0.33-0.67)

<.0001 0.79
(0.55-1.14)

NS

Distant 0.72
(0.62-0.84)

< .0001 0.67
(0.54-0.83)

.0003 0.75
(0.56-0.99)

.04 0.89
(0.64-1.26)

NS

Langendijk et al. J Clin Oncol 2004; 22:4604-4612

•Best Impact on OS: Concurrent Rx (20% at 3 years with P=.004)

•Best Compliance with chemotherapy:  Neoadjuvant chemotherapy
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Rodriguez-Galindo et al. Cancer 2005

Toxicity 
grades 3 and 

4

%

Neutropenia 69%

Stomatitis 63%

Need 
nutritional 
support

N=7
/16

Long-term Not 
reported
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• 1 patient progressed 
during chemo� died

• 42/58 pts in CR after 
chemo + XRT

• 57/58 achieved CR 
at end of IFN

• 108-month disease-
free survival rate 
91%.

CANCER September 1, 2005 / Volume 104 / Number 5





Xerostomia

� Onset: as early as 1 wk after 
starting XRT.

� Dose-volume response
� Complications

� Difficulty swallowing
� Decreased antibacterial enzymes
� Decreased IgA levels



Xerostomia
management and 

prevention
� Minimize exposure of salivary glands to 

XRT
� Stimulation of salivary flow should start 

immediately following starting XRT using 
pilocarbine
� <40 kg � 2.5 mg X3
� >40 kg � 5 mg X 3

� Amifostine may provide some protection
� Artificial saliva
� Topical fluorides to protect teeth 





Who needs a Gastric 
Tube?
� Most patients do not need GT 

during therapy
� Some have prophylactic

insertion
� Some have therapeutic 

insertion (following toxicity)
� Usual  indication: wt loss (10-

15%)



Prophylactic 
GT 

Therapeutic GT NO GT

Numbers 23 17 35

Duration of GT 
(SD)

145 (+/- 57) 116 (+/- 57) --

Disease stage
III
IV A
IV B

13 %
57 %
30 %

24 %
47 %
29 %

11 %
69 %
20 %

Wt loss prior to  Rx 13 % 12 % 20 %

Grade 3 stomatitis 44 % 71 % 34 %

Grade 3 Dysphagia 44 % 71 % 14 %

Tube 
Complications

None
Infection
Dislodgement
Blockage

78 %
17 %
4.3 %

0

71 %
18 %
5.9 %
5.9 %

--
--
--
--





Ototoxicity

� Causes
� XRT: conductive & SN hearing loss
� Platinum: SN hearing loss

� 30-40%  Risk
� Higher in the following groups:

� Younger patietns
� Higher doses of Cisplatin
� CRT vs. IMRT

� Amifostine may be protective



Late Complications
Complication Time 

assessme
nt

Comment

Hypothalamic-
pituitary 

5 yrs Endocrine dysfunction 62% at 
5-yrs
Requires treatment in 50% of 
ptsCarotid artery 

stenosis
> 5yrs 15X increased risk

Temporal lobe 
necrosis

5 years 0 to 14% depending on the 
dose and fractionation

Cranial nerve palsy 1 to 20 
years

Often associated with marked 
neck fibrosis

Memory loss > 2 yrs Visual memory performance 
deteriorate over time

Dyspahgia Not stated Swallowing function continue to 
deteriorate over time

Wei, Lancet 2005l 365: 2041



Growth retardation

Pao Int J Rad Oncol Bio Phys: 1989; 17, 2 , 299



Annals of Oncology 19: 1180–1186, 2008

Second Cancer





Docetaxel (Taxotere)

EORTC 24971/ TAX 323
� Phase III open-label 

randomized
� 358 adults
� Head and neck / 

excluding NPC
� CF vs. TCF followed by 

EBRT
� 28% reduction of death 

(P=0.0128)



Docetaxel
Randomized Phase II Trial of 
Concurrent Cisplatin-
RadiotherapyWith orWithout
Neoadjuvant Docetaxeland Cisplatin in 
Advanced Nasopharyngeal Carcinoma

PEDIATRIC AND YOUNG ADULT 
NASOPHARYNGEAL CARCINOMA 
PATIENTSREATED WITH 
PRERADIATION CISPLATIN AND 
DOCETAXEL CHEMOTHERAPY

Hui E JCO 2009;27 (2): 242
Varan, A  Int J Radiat Oncol Biol Phys 
2009:73(4):1116



Other Novel approaches

� EBV activated T-lymphocytes
� Cetuximab (EGFR inhibitor)
� Cidofovir
� Demethylating agents





Patterns of failure

Failure %
None 70 %
Local 8%
Regional 4%
Loco-regional 2%
Metastatic 15%
Metastatic + local 2%



Prognosis

Poor prognosis Not associated with 
prognosis

� Advanced tumor stage

� Age > 14

� High EBV DNA load

� Cranial nerve palsy
� Not resolving palsy
� Upper and lower

� Tumor volume

� Response to 
chemotherapy

� Interruption of XRT

� Rapid disappearance of 
tumor 

� Residual mass at the end 
of radiotherapy

� Presence of 
comorbodoties



Conclusion

� Epidemiology of NPC is very interesting 
and may give clues to the treatment and 
prevention

� NPC is curable in > 2/3 of pediatric 
patients

� The outcome of patients with distant mets
or relapse is dismal: potential for studies

� QoL is a major problem
� Radiotherapy dose reduction seems to be 

not feasible at this point� IMRT
� Better staging at diagnosis




