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Purpose: Cranial nerve (CN) palsy is the main symptom in patients with locally advanced 

nasopharyngeal carcinoma (NPC). This study aimed to evaluate the therapeutic outcome of 

NPC with CN palsy and to analyze the prognostic factors.

Patients and methods: A total of 104 NPC patients with CN palsy curatively treated by 

conventional (n=44) or conformal (n=60) radiotherapy (RT) were enrolled. Upper CN palsy 

was present in 81 patients, lower CN palsy in four patients, and both upper and lower CN palsy 

in 19 patients. Forty-one patients had CN palsy for .2 months before diagnosis.

Results: Complete recovery of CN palsy was observed in 74 patients. The actuarial 5-year 

locoregional control (LRC), distant metastasis-free survival (DMFS), and overall survival (OS) 

rates were 58.2%, 62.2%, and 38.4%, respectively. No significant difference was observed in CN 

recovery, LRC, DMFS, or OS for patients treated by conventional versus conformal technique. 

However, significant reduction of grade 3 or greater toxicities was found in those treated by the 

conformal technique (odds ratio =0.28).

Conclusion: Patients with CN palsy presenting .2 months before diagnosis were hard to recover 

from palsy. The LRC, OS, and recovery from CN palsy did not significantly change with the 

treatment evolution. Patients with complete recovery from CN palsy had longer OS.

Keywords: nasopharyngeal carcinoma, cranial nerve palsy, radiotherapy

Introduction
Cranial nerve (CN) palsy is a common symptom presented in patients with locally 

advanced nasopharyngeal carcinoma (NPC). The tumor can extend from the 

nasopharynx into several foramens at the skull base and further upward to invade the 

cavernous sinus, therefore compressing CN II–VI and leading to diplopia, ophthal-

moplegia, blindness, and trigeminal neuralgia (upper CN palsy). In addition, the tumor 

may invade CN IX–XI by extension into the jugular foramen or compress CN XII via 

the hypoglossal canal, leading to dysphagia, vocal cord palsy, sternocleidomastoid/

trapezius muscle weakness, and hemiglossal paralysis (lower CN palsy). CN palsy has 

been recognized as a detrimental prognosticator and classified as a T4 primary tumor 

in the American Joint Committee on Cancer (AJCC) staging system.

Concurrent chemoradiotherapy (CCRT) is the treatment of choice for these 

patients, and radiotherapy (RT) plays the main role in locoregional therapy. In the 

past decades, the technique of RT has evolved from conventional two-dimensional 

RT (2DRT) into conformal RT, such as three-dimensional conformal RT (3D-CRT) 

and intensity-modulated RT (IMRT). The techniques of conformal RT provide better 

identification and delineation of the gross tumor, clinical target, or organ at risk via 
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a computed tomography-based planning system; in addition, 

a more conformal distribution of dose via computer-based 

forward dose calculation or inverse planning algorithm can 

be delivered.

To determine whether the technical and dosimetric 

improvement of conformal therapy can directly translate 

into clinical benefits, such as recovery of CN palsy, reduced 

toxicity, increased local control, and longer survival, we 

retrospectively studied the therapeutic outcome of NPC 

patients with CN palsy treated by conventional or conformal 

RT and analyzed the prognostic factors.

Patients and methods
Patients
This retrospective study was approved by the Chang Gung 

Medical Foundation Institutional Review Board (100-

0203B). The need for informed consent from patients was 

waived by the Chang Gung Medical Foundation Institutional 

Review Board because this study was non-invasive and was 

based only on medical records.

Between 2000 and 2007, patients with a new diagnosis 

of NPC with CN palsy curatively treated by conventional 

or conformal RT were enrolled. All patients were biopsy-

proved, and three patients without pathological diagnosis of 

typical epidermoid carcinoma in nasopharynx were excluded. 

Other inclusion criteria were no previous or synchronous 

malignancies and age not .80 years. Two patients were 

excluded because they did not complete the treatment and the 

total RT dose was ,64 Gy. There were 104 patients recruited; 

upper CN (II–VI) palsy was presented in 81 (77.9%) patients, 

lower CN (VII–XII) palsy in four (3.8%) patients, and both 

upper and lower in 19 (18.3%) patients. Forty-one (39.4%) 

patients had had CN palsy for .2 months before diagnosis. 

The pretreatment evaluation included a complete history 

and physical examination and comprehensive imaging 

studies, including nasopharyngoscopy, chest X-ray, magnetic 

resonance imaging of the head and neck, a bone scan, and 

an abdominal sonogram. The clinical characteristics of the 

patients are listed in Table 1.

Treatments
Among the 104 patients enrolled in this study, 44 patients 

were treated by conventional RT (2DRT: 4; 2DRT plus 

3D-CRT: 39; 2DRT plus IMRT: 1) and 60 patients 

(3D-CRT: 27; 3D-CRT plus IMRT: 4; IMRT: 29) by con-

formal RT. The technical details of RT in our institution 

have been described previously.1–3 Briefly, the delineation 

of clinical target volume was mainly according to magnetic 

resonance imaging if available in conformal RT. The margin 

around clinical target volume to develop planning target 

volume was 3 mm three-dimensionally. The timing of 

adaptive re-planning was ~45–50.4 Gy in 1.8 Gy per fraction 

and escalated the total dose to 72 Gy or more to gross tumor 

and nodes. The IMRT used sequential reduced-field boost 

but not simultaneous integrated boost. The median dose 

of RT was 73.9 Gy (range 64.8–86.4 Gy). Concomitant 

chemotherapy was given to 78 (75%) patients. The regimen 

was 80–100 mg/m2 cisplatin intravenous bolus on day 1 and 

800–1,000 mg/m2/24 h continuous intravenous infusion of 

fluorouracil without Ca folinate on days 1–4 of each cycle. 

Fifty-five patients (71.8%) received at least three cycles of 

chemotherapy before, during, and/or after the RT course. 

Patients did not receive concurrent chemotherapy if they had 

Table 1 Patient characteristics (n=104)

Characteristics All n=104, 
n (%)

Conventional  
radiotherapy 
n=44, n (%)

Conformal  
radiotherapy 
n=60, n (%)

P-value

gender 0.955
Male 83 (79.8) 35 (79.5) 48 (80.0)
Female 21 (20.2) 9 (20.5) 12 (20.0)

age (years) 0.662
range 25.4–80.0 25.4–75.2 35.6–80.0
Median 49.1 47.2 52.0
,60 83 (79.8) 36 (81.8) 47 (78.3)
$60 21 (20.2) 8 (18.2) 13 (21.7)

histology (WhO) 0.197
Type i 6 (5.8) 1 (2.3) 5 (8.3)
Type ii 41 (39.4) 15 (34.1) 26 (43.3)
Type iii 57 (54.8) 28 (63.6) 29 (48.3)

n stage 0.650
n0 25 (24.0) 11 (25.0) 14 (23.3)
n1 30 (28.9) 14 (31.8) 16 (26.7)
n2 42 (40.4) 15 (34.1) 27 (45.0)
n3 7 (6.7) 4 (9.1) 3 (5.0)

stage iV 0.411
iVa 97 (93.3) 40 (90.9) 57 (95.0)
iVB 7 (6.7) 4 (9.1) 3 (5.0)

cn palsy 0.370
Upper (ii–Vi) 81 (77.9) 34 (77.3) 47 (78.3)
lower 
(Vii–Xii)

4 (3.8) 3 (6.8) 1 (1.7)

Both 19 (18.3) 7 (15.9) 12 (20.0)
cn palsy before diagnosis 0.585

,2 months 63 (60.6) 28 (63.6) 35 (58.3)
$2 months 41 (39.4) 16 (36.4) 25 (41.7)

rT dose (gy) 0.064
,72.0 34 (32.7) 10 (22.7) 24 (40.0)
$72.0 70 (67.3) 34 (77.3) 36 (60.0)

chemotherapy 0.067
no 26 (25.0) 15 (34.1) 11 (18.3)
Yes 78 (75.0) 29 (65.9) 49 (81.7)

Abbreviations: WhO, World health Organization; cn, cranial nerve; rT, radio-
therapy.
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major comorbidities, poor performance status, or refusal to 

undergo chemotherapy.

Follow-up
Patients were regularly followed up after RT until death or 

last follow-up. They came back to visit the clinics at 3 months 

in the first 2 years and at 4–6 months in the third to fifth years. 

The mean follow-up duration was 46 months. Physical and 

nasopharyngoscopic examinations were routinely performed 

on each visit. Head and neck computed tomography or 

magnetic resonance imaging scans were performed within 

2 months after RT or when clinic indications dictated. 

Locoregional failure was determined by pathologic diagnosis 

or progressive deterioration shown on consecutive image 

studies. Patients were examined by chest X-ray annually 

and by abdominal sonogram or bone scintigraphy whenever 

indicated to identify distant metastasis. RT toxicities such as 

dysphagia, aspiration pneumonia, hearing impairment, neck 

fibrosis, and temporal lobe necrosis were recorded.

statistical analysis
This study uses the Kaplan–Meier method to calculate 

the actuarial 5-year locoregional control (LRC), distant 

metastasis-free survival (DMFS), and overall survival (OS) 

rates. LRC is defined as the date of diagnosis to tumor 

locoregional failure, and DMFS is defined as the date of 

diagnosis to distant tumor failure. OS is calculated from the 

date of disease diagnosis, and the censored data refer to the 

patients still alive at the last follow-up. The log-rank test 

analyzed the prognostic factors in the univariate analysis. 

Multivariate analysis tested all the prognostic factors of 

LRC, DMFS, and OS with the Cox regression model by 

using the forward stepwise procedure. The results of survival 

analyses are presented as median time or hazard ratio (HR) 

with 95% confidence interval (CI). The factors associated 

with complete recovery of CN palsy and grade 3 or greater 

toxicities were evaluated by the binary logistic regression 

models. A P-value ,0.05 was considered to be statistically 

significant. The statistics program was SPSS 17.0 (SPSS 

Inc., Chicago, IL, USA).

Results
Tumor control and survival outcomes
The actuarial 5-year LRC, DMFS, and OS rates of NPC 

with CN palsy were 58.2%, 62.2%, and 38.4%, respectively. 

As for prognostic factors, we performed univariate analysis 

(Table 2) and found that patients with a higher RT dose 

($72.0 Gy) had better LRC; in contrast, patients with 

age $60 years, histology of World Health Organization 

(WHO) Type I, and who did not undergo chemotherapy 

had poorer OS. We also found that patients with histology 

of WHO Type I had worse DMFS. Furthermore, all possible 

prognosticators were checked in the multivariate analysis, 

and we got the same significant prognostic factors of LRC, 

DMFS, and OS as for the univariate analysis (Table 3). 

Comparing the results of conventional versus conformal 

technique, we did not find any significant difference in LRC, 

DMFS, or OS (Figure 1).

cn palsy
Complete recovery of CN palsy was observed in 74 patients 

(71.2%), and there were 49 patients (66.2%) with complete 

recovery before the end of the RT course. Of all the pos-

sible factors, an interval of CN palsy .2 months before 

Table 2 The actuarial 5-year lrc, DMFs, and Os rates

Variables LRC 
(%)

P-value DMFS 
(%)

P-value OS 
(%)

P-value

gender 0.995 0.726 0.734
Male 57.9 63.1 37.8
Female 59.0 57.7 40.7

age (years) 0.265 0.771 0.001
,60 59.3 62.4 43.8
$60 58.4 65.0 17.1

histology (WhO) 0.395 0.049 0.006
Type i 0 0 0
Type ii 53.7 74.4 42.4
Type iii 62.8 55.6 38.0

n stage 0.813 0.223 0.155
n0 47.8 52.3 22.0
n1 58.0 65.8 49.0
n2 65.3 57.3 35.7
n3 57.1 100 71.4

cn palsy 0.631 0.564 0.482
Upper (ii–Vi) 59.9 63.7 38.6
lower (Vii–Xii) 0 0 0
Both 57.7 52.4 42.1

cn palsy before 
diagnosis

0.303 0.351 0.165

,2 months 61.2 67.2 43.9

$2 months 53.9 52.4 30.4
rT technique 0.495 0.670 0.908

conventional 64.5 66.2 42.0
conformal 52.9 58.9 34.4

rT dose (gy) 0.012 0.922 0.587
,72.0 38.5 62.3 41.0
$72.0 70.3 62.9 37.3

chemotherapy 0.107 0.990 0.002
no 56.9 64.3 17.3
Yes 60.2 62.1 45.1

Abbreviations: lrc, locoregional control; DMFs, distant metastasis-free survival; 
Os, overall survival; WhO, World health Organization; cn, cranial nerve; rT, radio-
therapy.
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diagnosis was the only independent adverse prognosticator 

for the complete recovery of CN palsy following treatment 

(43.9% versus 88.9%, P,0.001), which was confirmed in the 

multivariate analysis (odds ratio =0.10, 95% CI =0.04–0.27, 

P,0.001). We did not observe a significant difference in 

the complete recovery of CN palsy for patients treated by 

the conventional versus conformal technique (77.3% versus 

66.7%, P=0.238). If patients could completely recover from 

CN palsy, they would have a better 5-year OS rate (45.2% 

versus 23.3%, P=0.041) (Figure 2).

late toxicities
Twenty-one patients (20.2%) suffered from severe (grade 3 

or greater) late toxicities, retrospectively graded according 

to the Common Terminology Criteria for Adverse Events 

version 4.0. Of these patients with severe toxicities, 

14 patients underwent conventional RT and seven patients 

received the conformal technique. Six patients had suffered 

from dysphagia requiring tube feeding, and the respective 

distribution for the conventional RT group compared with 

the conformal RT group was four versus two. There were 

four patients with aspiration pneumonia, and the distribution 

for the conventional RT group compared with the conformal 

RT group was one versus three. Eight patients had hearing 

impairment requiring hearing aids, and six of them were in 

the conventional RT group while two were in the conformal 

RT group. There were six patients with severe neck fibrosis 

requiring rehabilitation (four in the conventional RT group 

versus two in the conformal RT group) and nine patients with 

temporal lobe necrosis (seven in the conventional RT group 

versus two in the conformal RT group).

The cumulative incidence rate of toxicity in the conven-

tional group was significantly higher than that of patients in 

the conformal group (Figure 3). In the multivariate analysis of 

all possible prognosticators, we found that the conformal RT 

technique could significantly reduce the occurrence of severe 

toxicities (odds ratio =0.28, 95% CI =0.10–0.78, P=0.014).

Discussion
Several studies have reported the therapeutic outcomes of 

NPC with CN palsy in English literature. However, some of 

these studies were small population reports,4,5 and some were 

published in the conventional 2DRT era.6–10 Some studies 

Table 3 The prognosticators of treatment outcomes in the 
multivariate analysis

Outcomes Variables HR 95% CI P-value

lrc rT dose (gy): $72.0 
versus ,72.0

0.43 0.22–0.84 0.014

DMFs histology (WhO): 0.063
Type ii versus Type i 0.20 0.04–0.95 0.043
Type iii versus Type i 0.44 0.10–1.87 0.264

Os age: $60 versus ,60 2.03 1.12–3.70 0.020
histology (WhO): 0.008

Type ii versus Type i 0.24 0.09–0.65 0.005
Type iii versus Type i 0.21 0.08–0.56 0.002

chemotherapy: yes 
versus no

0.51 0.30–0.88 0.015

Abbreviations: HR, hazard ratio; CI, confidence interval; LRC, locoregional 
control; rT, radiotherapy; DMFs, distant metastasis-free survival; WhO, World 
health Organization; Os, overall survival.

Figure 1 Os between conventional rT and conformal rT groups.
Abbreviations: Os, overall survival; rT, radiotherapy.

Figure 2 Better Os rate in patients with complete recovery of cranial palsy.
Abbreviations: Os, overall survival; cn, cranial nerve.
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were published in the last decade but comprised patients 

mainly treated by conventional 2DRT.11–14 To our knowledge, 

this study is the first clinical report to date to evaluate the 

difference between the therapeutic outcomes of NPC with 

CN palsy treated by conformal RT (57.7%) and conventional 

RT (42.3%).

In our study, 77.9% of patients had upper CN palsy but 

not lower CN palsy at initial diagnosis. This phenomenon 

demonstrated the anatomically upward extension of the 

tumor into the pterygopalatine fossa and further invasion of 

the cavernous sinus. The prevalence of upper CN palsy in 

this study was compatible with the reports of other studies. 

Mo et al14 reported upper CN palsy in 78.7% of patients in 

southern China, and Chang et al11 reported the similar result 

of 81.2% of patients in northern Taiwan. Both Li et al12 and 

Liu et al13 pointed out that CN V and CN VI were the major 

lesion sites. On the other hand, our study found that few 

patients (3.8%) suffered from lower CN palsy, which was 

similar to other reports (,10% of patients) presented by 

Mo et al14 and Chang et al11 (Table 4). The low prevalence 

of lower CN palsy actually reflected the tumor location 

anatomically far away from the jugular foramen and hypo-

glossal canal.

The 5-year actuarial LRC and OS rates in this study were 

58.2% and 38.4%, respectively, which were very similar to 

the results reported by Chang et al,11 but worse than the results 

reported by Mo et al.14 Therapeutic outcome seemed to have 

no improvement with the evolution of the RT technique from 

conventional RT to conformal RT, since conformal RT com-

prised 57.7% in our study versus 18.0% in the study reported 

by Mo et al14 and 0% in the study reported by Chang et al.11 

Furthermore, there were no significant differences in LRC, 

DMFS, and OS between conventional and conformal RT. 

This phenomenon depicted the locally advanced nature of 

the primary tumor invasion despite the use of the newer RT 

technique. The similar LRC could be contributed to by the 

much larger treatment fields in conventional 2DRT than 

those in conformal RT. On the other hand, the non-inferiority 

result of LRC indicated that conformal RT with a lower 

volume of high RT dose to nearby tissue did not influence 

tumor control.

Figure 3 lower cumulative incidence rate of toxicity in conformal rT group.
Abbreviation: rT, radiotherapy.

Table 4 Therapeutic outcome analysis of nPc with cn palsy

Studies n CN palsy RT technique 5-year outcome Prognostic factors

chang et al11 330 Upper: 81.2%; 
lower: 3.9%; 
both: 14.8%

conventional lc: 53.0%; DM: 
37.1%; Os: 34.4%

lc: imaging modality, cn palsy area, 
complete recovery of cn palsy; DM: 
n stage; Os: imaging modality, n stage, cn 
palsy area, complete recovery of cn palsy

li et al12 93 V: 38%; Vi: 
26%; Xii: 11%

conventional not available recovery of cn palsy: duration of 
cn palsy

liu et al13 82 Mainly V 
and Vi

conventional: 83.7%; 
conformal: 16.3%

(3-year) lc: 
86.7%; DMFs: 
74.6%; Os: 74.2%

not available

Mo et al14 178 Upper: 78.7%; 
lower: 9.6%

conventional: 82.0%; 
conformal: 18.0%

lrFs: 75.2%; 
DMFs: 73.4%; 
Dss: 69.6%; Os: 
61.0%; DFs: 55.3%

lrFs: recovery duration; Dss: recovery 
duration; Os: numbers of cn palsy, 
duration of cn palsy, recovery duration; 
DFs: recovery duration

This study 104 Upper: 77.9%; 
lower: 3.8%; 
both: 18.3%

conventional: 42.3%; 
conformal: 57.7%

lrc: 58.2%; 
DMFs: 62.2%;  
Os: 38.4%

lrc: rT dose; Os: age, histology, 
chemotherapy; recovery of cn palsy: 
duration of cn palsy; grade 3 or greater 
toxicity: rT technique

Abbreviations: nPc, nasopharyngeal carcinoma; cn, cranial nerve; rT, radiotherapy; lc, local control; DM, distant metastasis; Os, overall survival; DMFs, distant 
metastasis-free survival; LRFS, local relapse-free survival; DSS, disease-specific survival; DFS, disease-free survival; LRC, locoregional control.
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The evolution of RT technique did not directly translate 

into a better LRC in our study, but we found that patients 

with a higher RT dose had a better LRC. This result depicted 

the large volume of these locally advanced tumors requir-

ing higher dose escalation. As for other prognosticators of 

primary tumor control, Chang et al11 reported that imaging 

modality, CN palsy area, and complete recovery of CN palsy 

were significant factors for local control, and Mo et al14 

found that recovery duration was the only significant prog-

nosticator for local relapse-free survival. Nevertheless, both 

complete recovery of CN palsy and recovery duration were 

post-treatment factors. The few pretreatment prognosticators 

correlated to primary tumor control in the studies were owing 

to a locally advanced entity in these clinical T4 tumors.

In this study, chemotherapy was one of the significant 

prognosticators for OS. The role of concurrent chemotherapy 

in locally advanced NPC had been established since a 

Phase III study published by Lin et al15 in 2003, which dem-

onstrated that patients with concurrent chemotherapy had 

better OS and progression-free survival but both regional 

control and distant control had no significant difference. 

Our study result also emphasized the importance of concur-

rent chemotherapy in these patients with CN palsy. Similarly, 

we considered that the survival benefit from chemotherapy 

might be due to the radio-enhancing effect since patients 

with chemotherapy did not have better DMFS but with 

longer LRC even though it is not significant. Concurrent 

chemotherapy with RT had been a gold standard treatment 

for these patients.

As for other prognosticators of OS, the poor OS in older 

patients might be owing to more comorbidities and worse 

general condition than younger patients. The histology of 

WHO Type I was rare in endemic Asians and less radio-

responsive, which might lead to poor LRC.16,17 Our study 

also found that patients with histology of WHO Type I had 

poor OS.

Different studies reported different treatment outcomes 

of complete recovery of CN palsy. Chang et al11 and Li et al12 

reported similar complete recovery rates of 51.8% and 

58%, respectively. Mo et al14 reported that most patients 

could have complete recovery. In this study, we found that 

71.2% of patients had complete recovery of CN palsy, and 

a pretreatment duration of CN palsy (2 months) associated 

with complete recovery. We also demonstrated that patients 

with complete recovery from cranial palsy would have better 

OS. Some studies12,14 also demonstrated the importance of 

pretreatment duration of CN palsy for complete recovery. 

In the study reported by Mo et al,14 recovery duration within 

or beyond 6 months was a significant prognosticator not 

only for local relapse-free survival and disease-free survival 

but also for disease-specific survival and OS.

Toxicity from RT was a major concern because of the 

large treatment volumes covering these locally advanced 

tumors. There were no previous studies focusing on whether 

the evolution of the RT technique from conventional to 

conformal technique could reduce RT toxicity in these 

patients. This was the first study to demonstrate that con-

formal RT could significantly reduce severe late toxicities 

in NPC patients with CN palsy. This result was compatible 

with our previous studies about quality of life in general 

NPC patients.1–3,18

Conclusion
This retrospective cohort study depicted that the recovery 

of CN palsy, LRC, and survival in NPC patients with CN 

palsy did not significantly change with treatment evolu-

tion from a conventional to conformal technique despite a 

greater reduction of toxicities. Our study also demonstrated 

an interval of CN palsy .2 months before diagnosis as a 

significant adverse prognosticator for complete recovery 

of CN palsy. Considering the limitation of a retrospective 

study, further prospective studies are needed to confirm 

our results.
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