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Maxillary sinus anterior wall recurrence after intensity-
modulated radiotherapy for nasopharyngeal carcinoma 

INTRODUCTION 

Nasopharyngeal carcinoma (NPC) is a type of             
epithelial cancer that is associated with Epstein­Barr 
virus (EBV) infection, environmental and genetic  
factors, occurring mainly in East and Southeast Asia 
(1, 2). Due to its deep anatomical location and                    
sensitivity to ionizing radiation, radiotherapy has 
become the mainstay of treatment for NPC. With the 
development of radiotherapy techniques, intensity-
modulated radiotherapy (IMRT) has become the 
standard radiotherapy technique and has achieved 
excellent loco-regional control rates (3). However,  
approximately 10% of NPC patients developed local 
recurrence after IMRT, especially for patients with T4 
NPC (4). 

Recurrence of NPC is classified as “in-field”, 
“marginal” as well as “outside”. The majority of local 
recurrences are “in-field” (5). Rare sites of NPC               
recurrence after IMRT, such as the parotid and               
mastoid recurrence were reported previously (6-8). In 
this case, the site of recurrence was the anterior wall 
of the maxillary sinus. So far, recurrence in the             
anterior wall of the maxillary sinus after IMRT for 
NPC has not been reported in detail in the relevant 
literature.  

CASE REPORT 
A 58-year-old female patient was admitted to our 

hospital with complaints of right-sided facial               
numbness and epistaxis for three months. The patient 
was diagnosed with non-keratinizing (differentiated) 
carcinoma by biopsy of the primary tumor.                          
Nasopharyngoscope findings showed a large raised 
neoplasm in the nasopharynx with involvement of the 
bilateral posterior choanae. Magnetic resonance             
imaging (MRI) on a 3.0-T system (Verio, Siemens 
Healthcare, Erlangen, Germany) (figure 1) showed 
irregular thickening of the nasopharyngeal walls on 
both sides and the parietal wall, extending to the right 
maxillary sinus lateral wall, right orbital apex, right 
cavernous sinus, and enlarged cervical lymph nodes 
on the right side.  

Further clinical examination, including                     
whole-body bone scanning (Infinia & Hawkeye; GE 
Medical Systems, Milwaukee, WI, USA), chest                 
computed tomography (CT) (Ingenuity, Philips,             
Amsterdam, Netherlands), showed no evidence of 
distant metastasis. The disease was staged as 
cT4N1M0, clinical stage IVa according to the Union for 
International Cancer Control and American Joint 
Committee on Cancer staging system for NPC, 8th  
edition. The patient received neoadjuvant                 
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chemotherapy plus concurrent chemoradiotherapy. 
Neoadjuvant chemotherapy consisting of nedaplatin 
(Jilin Jinheng Pharmaceutical Co., Ltd, China) (75 mg/
m2) and docetaxel (Jiangsu Hengrui Pharmaceuticals 
Co., Ltd, China) (75 mg/m2) was given every three 
weeks for 3 cycles. The dose of IMRT prescribed was 
6996cGy, 6996cGy, 6105cGy and 5445cGy in 33             
fractions delivered over 6 weeks at the periphery of 
the the planning target volume (PTV)nx+rn, PTVnd, 
PTV1 and PTV2, respectively. Nedaplatin (80 mg/m2 
every 3 weeks) and nimotuzumab (Biotech                    
Pharmaceutical Co., Ltd, China) (200 mg per week) 
were given concurrently with IMRT.  

After the completion of radiotherapy, the patient 
was followed up: 1 month after the completion of  
radiotherapy, every 3 months in the first 2 years.               
Seven months after IMRT, MRI of the head and neck 
(figure 2) showed a soft tissue mass in the anterior 
wall of the right maxillary sinus with bony                
destruction. Recurrence was confirmed by                 
pathological biopsy (hematoxylin-eosin staining            
reagent, Tong Sheng Bio-technology, Ningbo, China) 
(figure 3). Immunohistochemistry (IHC) was              
conducted in the department of pathology of our  
hospital with P40 (I10172E-01, Biolynx, China), 
CK5/6 (IHC-M060, Guangzhou LBP Medicine Science 
& Technology Co.,Ltd, China), EGFR (790-4347,          
Ventana Medical Systems, USA) and EBER (MC-3003, 
MXB Bio, Fuzhou, Fujian, China) using the standard 
protocol for routine diagnostic specimens (figure 3). 
The dose distribution at the level of the maxillary 
sinuses anterior wall recurrence was shown in figure 
4. The patient is currently enrolled in a clinical trial 
without any distant metastasis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. MR image showed maxillary sinuses anterior wall 
recurrence with a soft tissue mass in the anterior wall of the 

right maxillary sinus and bony destruction. 
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Figure 1. MR image before treatment showed irregular              
thickening of the nasopharyngeal walls on both sides and the 

parietal wall, extending to the right maxillary sinus lateral wall, 
right orbital apex. (A):T1-weighted Axial 

MRI image. (B):T1-weighted coronal MRI image. 

Figure 3. Representative hematoxylin and eosin staining (A), 
immunohistochemistry staining of P40 (B), CK5/6 (C), EGFR (D) 

and EBER (E) in the anterior wall of the right maxillary sinus 
biopsies. 

Figure 4. Dose distribution at the level of the maxillary sinuses 
anterior wall recurrence. 



DISCUSSION 
 

The anterior wall of the maxillary sinus is not a 
common site for recurrence after IMRT for NPC.              
Recurrence at the Maxillary sinus anterior wall needs 
to be differentiated from a secondary primary               
malignancy. Although IMRT has become the standard 
radiotherapy technique for NPC, radiation-associated 
malignancy should raise concern for its large volume 
of low-dose radiation and high number of monitor 
units (9). For patients with NPC after IMRT, the median 
latency from the first day of IMRT to diagnosis of             
secondary primary malignancies was 37 months 
(range, 6 to 102 months) (10). Study suggests radiation 
is a major factor in the development of second                 
primary tumors in those NPC survivors (9). The              
patient presented with a mass in the anterior wall of 
the right maxillary sinus 7 months after IMRT.               
Recurrence was confirmed by hematoxylin-eosin 
staining and immunohistochemistry (figure 3). This is 
the first reported case of recurrence and formation of 
lump in the anterior wall of the maxillary sinus after 
IMRT for NPC. 

Radiation dose is positively correlated with local 
control rates and lower doses may lead to local           
recurrence of NPC (11). Radiation dose of at least 
66.5Gy to the target volume was recommended for 
NPC to reduce the local failure rate (12). At the time of 
this patient's initial visit, tumor involving the orbital 
apex and the lateral wall of the maxillary sinus. The 
dose to the anterior wall of the maxillary sinus was 
low due to dose limitation of the eye. The anterior 
maxillary sinus wall recurrence may be associated 
with low-dose radiotherapy (figure 4).  

In the international guideline of NPC, the concept 
of “5+5 mm expansion” margin from the Gross Tumor 
Volume (GTV) to delineate the clinical target volume 
(CTV) was recommended (13). However, the "5+5"  
recommendation of GTV expansion was extrapolated 
from pathological evidence of microscopic spread 
observed in other head and neck squamous cell             
carcinomas, which did not share exactly the same 
biological behavior as NPC (13,14). In addition, the 
whole-organ histopathology of recurrent NPC           
indicated that MRI tended to underestimate the     
transverse and longitudinal length of the tumor (15). 
The tumor involved the lateral wall of the maxillary 
sinus and there was a possibility of subclinical lesions 
in the anterior wall of the maxillary sinus. In certain 
contexts, subclinical lesions may be omitted                
according to the "5 + 5" recommendation. 

For the recurrence in the parotid region after 
IMRT for NPC, the high risk factors for parotid lymph 
node metastasis (PLNM) were explored and               
preservation of the parotid gland was not                      
recommended for radiotherapy in patients at high 
risk of PLNM (16). Therefore, screening for high-risk 
factors for maxillary sinus recurrence is an important 
direction for future research. 

In conclusion, Recurrence in the anterior wall of 
the maxillary sinus for NPC after IMRT was rare. Alt­
hough the mechanism of maxillary sinus anterior wall 
recurrence is not fully understood, this case serves as 
a reminder to clinicians for future clinical decisions.  
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