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Abstract 

Background: Nasopharyngeal cancer (NPC) is showing an increasing incidence in Iran. Radiation is the main treat-
ment of this cancer. Use of new techniques such as intensity-modulated radiotherapy (IMRT) is on the rise. Here, we 
aimed to evaluate the oncological outcomes of NPC patients treated with three-dimensional conformal radiotherapy 
(3DCRT) for a more reliable comparison with IMRT in the future.

Results: We reviewed the medical records of 106 patients with NPC treated by definitive radiotherapy from 2007 
to 2016. Patients were treated with 70 Gy in 2-Gy fractions. Twenty-one patients died during the follow-up period. 
Twenty-nine patients suffered from locoregional or distant recurrences. Of these, 6 recurred after 2 years of treat-
ment completion. The 2-year and 5-year overall survival rates were 81% and 76%, respectively. The 2-year and 5-year 
progression-free survival rates were 72% and 63%, respectively. The 5-year locoregional recurrence and distant 
metastasis-free survival rates were 68% and 69%, respectively.

Conclusion: Due to high survival rates of NPC and the importance of receiving planned total dose of RT, the treat-
ment-related toxicity and quality of life are critical considerations both for patients during active treatment and for 
survivors.
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Background
Nasopharyngeal cancers or NPCs are among the rarest 
malignancies worldwide with a certain geographic distri-
bution. NPC is endemic in areas such as Southern China, 
Northern Africa, Southeast Asia, and the Arctic. Accord-
ing to the few present studies regarding NPC incidence 
among the Iranian population, it is estimated that its 
incidence rate is 0.38 per 100,000. This places Iran among 

relatively high prevalent areas, although not endemic [1]. 
Known risk factors of NPC include EBV infection  and 
consumption of salt-preserved foods, low intake of fruits 
and vegetables, tobacco smoking, and male sex. This 
disease also has a strong genetic-related pattern, as it 
showed a significantly higher incidence rate among Chi-
nese people born in western countries [2].

This cancer is usually diagnosed late at advanced 
stages (stages III and IV with or without distant metas-
tases), most probably because of the anatomical site of 
the origin. Due to limited and difficult surgical access to 
the nasopharynx, the primary treatment of NPC is by 
delivering therapeutic radiation. Early stages (T1N0) of 
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NPC are treated by radiotherapy alone. However, locally 
advanced disease is treated by combined chemoradio-
therapy [3]. The prognosis in the early stages is desirable. 
In contrast, for locally-advanced stages, the 5-year over-
all survival (OS) rates are estimated to be 53–80% and 
28–61% in stages III and IV, respectively [4].

There are unsolved challenges in the treatment of NPC. 
Selecting the best technique for radiation, consumption 
of induction or adjuvant chemotherapy, the sequence 
of administration of cisplatin, as well as finding the best 
practice for the management of recurrent cases are sub-
jects that experts have yet to reach a consensus upon [5, 
6].

Although NPC is not considered endemic in Iran, it 
has shown an increasing pattern of incidence among the 
Iranian population. In addition, we do not have reliable 
information of the long-term outcome of Iranian patients 
who have been treated by the latest available approach. 
As long as our knowledge about this issue remains 
obscure, taking further steps to improve the disease out-
come is implausible. As a result, we performed this study 
to evaluate overall survival (OS) and disease-free survival 
(DFS) rates among Iranian patients with NPC and deter-
mine its correlation with treatment characteristics.

Methods
Patients and study design
In this study, we retrospectively reviewed the medical 
records of 106 patients with biopsy-proven nasopharyn-
geal cancer. They were all treated by definitive radiother-
apy from 2007 to 2016 in the radiation oncology ward of 
Cancer Institute of Iran, Tehran, Iran. The exclusion cri-
teria consisted of distant nodal, visceral, or bone metas-
tasis, recurrent disease, and also positive history of prior 
radiotherapy or chemotherapy for other head and neck 
malignancies. Our institutional review board and ethics 
committee approved this study (ethics code: IR.TUMS.
IKHC.REC.1399.102 available at ethics.research.ac.ir) in 
agreement with the World Medical Association Declara-
tion of Helsinki “Ethical Principles for Medical Research 
Involving Human Subjects,” amended in October 2013, 
(www. wma. net). Patients were made aware that their 
disease information would be used for medical research 
purposes only after de-identification of personal infor-
mation. Written informed consent was obtained from 
all patients at first admission prior to enrollment in the 
study.

Clinical staging definition and treatment design
According to the 7th edition of American Joint Com-
mittee on Cancer guideline for nasopharyngeal cancer, 
staging was done based on medical history, physical 
examination, chest X-ray (CXR) findings, laboratory 

data, and nasal endoscopy as well as magnetic resonance 
imaging (MRI) of neck and skull base [7]. Additional tests 
were indicated in case of uncertainty of diagnosis after 
initial evaluation. For instance, if the patients had N3 
involvement (a supraclavicular or larger than 6 cm node), 
they underwent pan computed tomography (CT) and 
whole-body bone scan. For tumors with non-keratinized 
undifferentiated histology, immunohistochemistry was 
performed to rule out lymphoma or possible diagnoses 
other than carcinoma.

Patient immobilization, simulation, and treatment 
planning were performed according to our department 
protocol for 3-dimensional (3D) conformal radiother-
apy. The radiation oncologists (RO) delineated the gross 
tumor volume (GTV) and clinical target volume (CTV) 
based on information from nasal endoscopy, MRI, and 
physical exam findings. The target delineation was in 
accordance with the protocol of RTOG 0615 [8]. The 
added geometrical margin to conform the planning tar-
get volume (PTV) was 0–1 cm, based on proximity to 
critical structures. Patients were treated with 70 Gy in 
2-Gy fractions, five fractions per week in 7 weeks. The 
treatment was mainly carried out by 6-18 MV external 
beam photons. The exclusive 10-Gy dose for the GTV 
was delivered by an anterior and two 6-MV lateral beams 
or just two 18-MV lateral beams. For boosting the dose 
to posterior neck nodes, we utilized 9–12 MeV electron 
beams based on the depth of nodes and their proximity 
to the spinal cord. The application of brachytherapy for 
boosting the GTV was at the discretion of the radiation 
oncologist. In these cases, two 7-Gy fractions of high 
dose rate (HDR) brachytherapy were performed with a 
1-week interval.

Patients with tumor staged as T2 or N1 and higher 
received concomitant chemotherapy (ChT) with radia-
tion. The routine ChT regimen was weekly cisplatin 
(30–35 mg/m2); however, 3-weekly cisplatin was occa-
sionally used as well. Several of the attending physicians 
used off-label cetuximab for patients who did not toler-
ate cisplatin. The administration of induction or adjuvant 
ChT was at the discretion of the consultant radiation 
oncologist.

Follow‑up and recurrence
Patients were visited weekly during radiotherapy. 
Patients disclosed their new complaints and the RO car-
ried out relevant physical examination or laboratory tests 
if needed. Follow-up visit was 1 month after the comple-
tion of treatment, then, every 3 months within the first 2 
years, every 6 months for years 3–5, and annually there-
after. The follow-up visit consisted of history, physical 
exam, and nasal endoscopy for all patients and MRI if 

http://www.wma.net/


Page 3 of 7Kazemian et al. The Egyptian Journal of Otolaryngology           (2022) 38:23  

indicated. Additional diagnostic tests including CT scan 
of the neck, thorax, and abdomen, as well as whole body 
bone scan, were demanded based on clinical judgment.

In cases suspicious of recurrence, biopsy was man-
datory for confirmation before starting the appropri-
ate treatment. Treatment options for local recurrence 
included surgical resection, re-irradiation, and/or 
brachytherapy. For regional recurrence in the neck, neck 
dissection with/without postoperative radiation was the 
main option. For distant recurrence, systemic therapy 
and palliative radiation were the recommended options.

Statistical analysis
We recruited all eligible patients, consecutively, without 
sample size and power calculation. The Statistical Pack-
age for Social Sciences software (SPSS version 20.0, IBM 
Corporation, Chicago, IL, US) was opted to analyze data. 
To describe the data we used frequency with percent and 
median with inter-quartile range (IQR). Kaplan-Meyer 
survival analysis was applied for calculating overall sur-
vival (OS) and progression-free survival (PFS) rate. The 
OS was calculated from initiation of radiation therapy 
to the date of death or last follow-up visit. For PFS, the 
end-point was the occurrence of locoregional or distant 
metastasis or death. These rates were presented with 95% 
confidence interval (CI). Cox proportional hazards test 
and log-rank tests were used to determine any significant 
predictors of OS and PFS. Level of significance was con-
sidered p <0.05.

Results
Patients’ characteristics
One-hundred and six patients with newly diagnosed 
non-metastatic NPC were included in the analysis. The 
median age of patients was 49 years (IQR: 40–59). The 
youngest and oldest patients were 14 and 78 years old, 
respectively. Thirty patients were female (28.3%). Regard-
ing the histopathology of specimens, 88.7%, 2.8%, and 
7.5% were undifferentiated, keratinizing, and non-kerati-
nizing NPC, respectively. In one patient, the histology 
was unspecified. The available detailed T and N status 
of 104 patients is shown in Table 1. However, a specific 
clinical stage was defined for all patients. Nine (8.5%), 23 
(21.7%), 46 (43.4%), 12 (11.3%), and 16 (15.1%) patients 
were classified as stage I, II, III, IVa, and IVb, respectively.

Treatment characteristics
Patients underwent radiotherapy with a median dose of 
70 Gy (IQR: 70–70). Four patients received intracavitary 
brachytherapy as the boost to GTV (12–16.5 Gy in 2-3 
fractions). Median external radiotherapy duration was 55 
days (IQR: 50–61 days). Due to delays within treatment 

time, 77.5% of patients completed their external radiation 
therapy after 7 weeks.

Fifty-two patients (49.1%) received induction ChT. 
The most common regimen was docetaxel plus cisplatin 
plus 5-flourouracil (also known as TPF regimen) admin-
istered to 35.6% of patients followed by cisplatin plus 
5-flourouracil (a.k.a PF regimen) in 10.6% of patients. 
Ninety-eight patients (92.5%) received concurrent ChT. 
Concurrent regimens were weekly cisplatin (59.4%) fol-
lowed by 3-weekly cisplatin (31.1%) and off-label cetuxi-
mab (1.9%). Regarding concurrent chemotherapy, 61.7% 
and 96.9% of patients received the minimum sufficient 
dose of weekly (at least 6 cycles) and 3-weekly (at least 
2 cycles) cisplatin, respectively. Administration of induc-
tion ChT was not significantly associated with the ability 
to receive a minimum sufficient dose of weekly cisplatin 
(64.5% versus 58.6% in patients with and without induc-
tion ChT, respectively, p=0.791). Only six patients (5.7%) 
received consolidative (post-radiation) ChT.

Disease outcomes
The median follow-up time in our cohort was 48 months 
(95% CI = 37.7–58.3). Twenty-one patients died during 
the follow-up period. During the same period, 29 patients 
suffered from locoregional or distant recurrences. In 6 
(20.7%) of these, the disease recurred after 2 years of pri-
mary treatment termination that is called a “late recur-
rence.” The most common site of metastasis was the liver 
followed by bone and lungs (16.7%, 12.5%, and 8.3% of 
total patients, respectively).

The 2-year, 5-year, and 8-year OS rates were 81% (95% 
CI = 73–89), 76% (95% CI = 66–86), and 74% (95% CI = 
64–84), respectively (Fig. 1). Regarding the stage at diag-
nosis, the 5-year OS rates were 88% for stage I, 84% for 
stage II, 73% for stage III, and 72% for stage IV.

The 2-year, 5-year, and 8-year PFS rates were 72% (95% 
CI = 62–82), 63% (95%CI= 53–73), and 63% (95% CI 
= 53–73), respectively (Fig.  2). The 5-year locoregional 
recurrence and distant metastasis-free survival rates 

Table 1 T and N characteristics of the nasopharyngeal tumors 
(n=104)

Tumor 
size

Regional lymph node involvement (n, %)

N0 N1 N2 N3 Total

T1 9 (8.7%) 9 (8.7%) 15 (14.4%) 2 (1.9%) 35 (33.7%)
T2 5 (4.8%) 7 (6.7%) 12 (11.5%) 8 (7.7%) 32 (30.8%)
T3 7 (6.7%) 10 (9.6%) 2 (1.9%) 3 (2.9%) 22 (21.2%)
T4 1 (1%) 4 (3.8%) 7 (6.7%) 3 (2.9%) 15 (14.4%)
Total 4 (12.1%) 12 

(36.4%)
13 
(39.4%)

4 (12.1%)
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were 68% (95% CI = 58–78) and 69% (95% CI= 59–79), 
respectively.

Predictive variables of survival
Results of the multivariate Cox proportional hazard test 
for determining predictors of overall and disease-free 
survival are shown in Table  2. Statistically significant 
predictors for OS were distant metastasis, locoregional 
recurrence, and receiving enough cycles of concurrent 
ChT. In patients who received the total planned RT dose 
(at least 70 Gy), a trend for improved OS was observed (P 
< 0.1). However, receiving the total planned RT dose was 
the single significant predictor for PFS (Table 3).

Discussion
The management of nasopharyngeal carcinoma poses a 
challenge due to its difficult anatomic accessibility. This 
site is not easily surgically accessible, so radiation ther-
apy is considered the primary treatment. With advances 
in radiation planning and treatment delivery, possible 
radiation-associated toxicities have decreased substan-
tially. Nowadays, intensity-modulated radiotherapy 
(IMRT) is considered the standard of choice for treat-
ing NPC [9]. However, this relatively expensive tech-
nique is not performed routinely in developing countries 

and less economically advantaged parts of the world. In 
order to evaluate and compare the efficacy of the IMRT 
technique, first, we should be informed of the treatment 
outcomes of older techniques such as conventional (two-
dimensional or 2D) and three-dimensional conformal 
radiotherapy (3DCRT). In this study, we reported the 
long-term outcomes of treating NPC with 3D-CRT in 
our institution before moving forward to IMRT in the 
near future.

The rate of OS in our study was in agreement with 
other studies employing 3DCRT or IMRT [10]. The 
major contribution of conformal techniques to the over-
all survival is around 8% in locoregional control and OS 
compared to the 2D era [2]. Moving from 3D to IMRT 
has not impacted the rate of oncological outcomes sig-
nificantly. The main reason is that the total dose is still 
the same with both techniques. However, the rate of dis-
turbing side-effects, namely xerostomia, has decreased 
substantially with IMRT. In fact, this is why IMRT is 
the preferred technique for the treatment of NPC [11]. 
Regarding the high cure rate of patients with nasopharyn-
geal cancer, the quality of life of survivors is of outmost 
importance. This justifies the emphasis on IMRT for the 
treatment of nasopharyngeal carcinoma.

Fig. 1 Kaplan-Meyer survival curve for overall survival



Page 5 of 7Kazemian et al. The Egyptian Journal of Otolaryngology           (2022) 38:23  

It is well established that NPC is more sensitive to 
radiation in comparison to head and neck squamous cell 
carcinoma located in other sites [12]. In our study, there 
was a trend for better survival in favor of receiving the 
planned RT dose of 70 Gy compared to fewer doses. 
However, the duration of RT was not related to OS. Our 
results were consistent with previous studies indicating 
that the total dose is more important than the duration of 
the dose. Numerous investigations have been performed 
to accelerate the RT schedule in order to achieve better 
results but similar conclusions have not been reached 
[2]. However, simultaneous integrated boost is a popu-
lar technique for IMRT since some studies showed that 
accelerated radiotherapy is associated with better locore-
gional control [13].

Our study showed the contribution of receiving the 
planned dose of concurrent ChT on the improvement of 
OS. The hallmark Intergroup (INT) 0099 phase III trial 
which established the chemoradiotherapy for NPC as the 
standard treatment, employed 3 cycles of concurrent cispl-
atin and 2 cycles of consolidative PF in the study protocol 
[14]. Exploratory analysis showed that the benefit of con-
current ChT in increasing OS compared with radiotherapy 
alone, was restricted to whom received at least two con-
current cycles equal to the 200 mg/m2 cisplatin [15].

Fig. 2 Kaplan-Meyer survival curve  for progression free survival

Table 2 Predictors of progression free survival

a Chemotherapy
b Two 3-weekly or 6-weekly cisplatin

P value Exp(B) 95.0% CI for 
Exp(B)

Lower Upper

Age .125 1.030 .992 1.069

Sex .078 2.838 .890 9.050

T stage
 T1 (reference) .270

 T2 .232 .475 .141 1.607

 T3 .054 .321 .101 1.018

 T4 .171 .395 .105 1.491

N stage
 N0 (reference) .392

 N1 .111 4.489 .708 28.459

 N2 .189 3.071 .576 16.381

 N3 .119 3.597 .720 17.962

Induction ChTa .312 .616 .241 1.577

Receiving Planned RT dose (70Gy) .041 2.998 1.044 8.609

Receiving Planned ChT Cyclesb .251 1.785 .663 4.805

Duration of RT .121 .966 .926 1.009



Page 6 of 7Kazemian et al. The Egyptian Journal of Otolaryngology           (2022) 38:23 

We found that the administration of induction or con-
solidative ChT was not associated with better survival. 
In the INT 0099 trial, only about half of the patients 
received all two adjuvant cycles. Thus, many physicians 
became doubtful of the efficacy of consolidation ChT 
after concurrent chemoradiation [15, 16]. Even Al-Sarraf 
himself proposed the reversal of the chemotherapy plan 
before chemoradiation for better tolerance and better 
outcomes [3]. Some researchers believe this setting could 
impact failure-free survival by decreasing the rate of dis-
tant metastases [17–19]. But owing to the inconsistency 
in data regarding OS benefit with induction ChT, this 
has not been a standard general approach yet. However, 
induction ChT seems to be an acceptable approach for 
bulky, especially N2-3, locally advanced disease [20, 21]. 
In summary, the standard treatment still remains to be 
concurrent chemoradiotherapy.

The main strength of our study was the long-term fol-
low-up of patients. For the nasopharyngeal carcinoma, as 
a curable head and neck malignancy, short-term follow-
up could not precisely assess the oncological outcomes. 
In addition, there is the possibility of patients with late 
locoregional recurrences that are still eligible candidates 
for curative treatment and have good chance of survival.

Our study had some limitations. Although one of the 
most important differences between IMRT and 3DCRT 

is the lower rate of toxicities, due to the retrospective 
nature of this study, we could not assess acute and late 
treatment-related toxicities. Another limitation was the 
inability to control treatment portals in our institution. 
Due to the high volume of patients being treated in our 
center, it is not feasible to control the portals with port 
films. Moreover, our apparatuses lack an electronic por-
tal imaging device or cone-beam CT. Furthermore, the 
regimen of concurrent chemotherapy was at the discre-
tion of the attending radiation oncologist. So, different 
regimens were opted based on the physician’s preference. 
These various regimens could possibly lead to different 
outcomes.

Conclusion
The long-term outcome of patients with nasopharyngeal 
carcinoma treated with 3DCRT in our center was similar 
to previously published studies applying conformal tech-
niques such as 3DCRT and IMRT. Due to high survival 
rates of NPC and the importance of receiving planned 
total dose of RT, the treatment-related toxicity and qual-
ity of life are critical considerations both for patients dur-
ing active treatment and for survivors. We emphasize on 
implementing IMRT as soon as possible for nasopharyn-
geal carcinoma regarding the lower rate of toxicity and 
better quality of life it offers.
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