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BACKGROUND
Squamous cell carcinoma (SqCC) of the 
larynx (LRX) and hypopharynx (HPX) is 
treated with a larynx preservation 
approach via RT or chemoRT when 
feasible. Intensity-modulated proton 
therapy (IMPT) has been shown to be an 
effective treatment modality for various 
head and neck malignancies, however its 
utility for SqCC of the LRX and HPX, 
specifically, has not been widely reported. 
We aimed to report outcomes of definitive 
IMPT for these patients. 

METHODS
This study included patients enrolled on 
the prospective, multi-institutional Proton 
Collaborative Group (PCG) registry. Eligible 
patients had primary, non-metastatic SqCC 
of the LRX or HPX and were treated 
definitively with IMPT with or without 
concurrent systemic therapy. Exclusion 
criteria included T1-2N0 glottic cancer, 
prior neck RT, or less than 6 months of 
follow-up. Baseline patient characteristics, 
treatment details, acute and late toxicities, 
and oncologic outcomes were collected. 
Overall survival (OS), progression-free 
survival (PFS), and laryngectomy-free 
survival (LFS) were estimated using 
Kaplan-Meier (KM) analysis. 

CONCLUSIONS
Definitive treatment of laryngeal and hypopharyngeal cancer with IMPT leads to excellent disease outcomes with a favorable toxicity 
profile. Future research should focus on comparing outcomes of IMPT to conventional photon-based techniques.

RESULTS
Forty-three patients were included across 
13 institutions. Median follow up (by 
reverse KM) was 36 months (range 6-140). 
Baseline patient and disease characteristics 
are shown in Tables 1 and 2. 
Laryngeal subsites (n=30) included 20 (67%) 
supraglottis, 8 (27%) glottis, and 2 (7%) 
subglottis. The remaining 13 cases (33%) 
were hypopharyngeal. 
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Figure 1. Kaplan-Meier curves for (A) overall 
survival and (B) progression-free survival

Table 1. Patient characteristics
All patients 

(n=43)
Median age (range) 66 (45-90)
Sex

Male 30 (70%)
Female 13 (30%)

Race
White 35 (81%)
Black 3 (7%)
Not reported 5 (12%)

Smoking history
Yes 35 (81%)
No 8 (19%)

Table 2. Disease stage by site
All 

patients 
(n=43)

Larynx 
(n=30)

Hypopharynx 
(n=13)

T stage
T1 6 (14%) 4 (13%) 2 (15%)
T2 17 (40%) 11 (37%) 6 (46%)
T3 12 (28%) 10 (33%) 2 (15%)
T4 8 (19%) 5 (17%) 3 (23%)

Node negative 23 (53%) 18 (60%) 5 (38%)
Node positive 20 (47%) 12 (40%) 8 (62%)

Twenty-nine (67%) patients received concurrent systemic 
therapy (20 cisplatin, 4 carboplatin +/- paclitaxel, 2 cetuximab, 3 
unreported), 3 of whom also received induction chemotherapy. 
Median RT dose was 70 Gy (range 44-72.35). One (2%) patient 
received twice-daily treatment.

Larynx preservation was achieved in 
36 (84%) patients. Five (12%) 
developed recurrent disease, as 
outlined in Table 3. 
Two-year OS, PFS, and LFS were 91% 
(95% CI: 73-97%), 88% (95% CI: 71-
95%), and 80% (95% CI: 63-90%), 
respectively (Fig 1). 
Acute toxicities were grade 2 in 34 
(79%) and grade 3 in 11 (26%), 
including only one (2%) grade 3 
mucositis. Eight (16%) patients 
required a feeding tube during 
treatment. Grade 3 late toxicity 
(dysphagia) occurred in one patient 
(2%). There were no grade 4-5 
toxicities.

Table 3. Characteristics of patients with disease recurrence
Pt Primary site Concurrent 

chemo
Recurrence site: 

management
Status

1 T2N0 hypopharynx None Local: re-RT, chemo Dead
2 T4aN2c glottis Cisplatin Local: none Dead
3 T4aN2c supraglottis Cisplatin Local: chemoIO, re-RT Dead
4 T3N0 glottis Cisplatin Local/regional: TL Unknown
5 T2N1 hypopharynx Cisplatin Distant (lung/bone): SBRT, IO Unknown


