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Abstract Objective: This study aimed to evaluate the toxicity and therapeutic effect of radical helical tomotherapy (RHT) combined
with concurrent chemotherapy in treating locally advanced hypopharyngeal cancer (HPC). Methods: Thirty patients with locally advanced
HPC were treated by RHT combined with concurrent chemotherapy. The RHT dosage was as follows: 70 Gy/33 F was used in the pGTVnx+
pGTVnd treatment, 60 Gy/33 F in PTV1, and 54 Gy/33 F in PTV2. Early and late radiation side effects were evaluated against the rating
scales of the Radiation Therapy Oncology Group of the European Organization for Research and Treatment. Results: Early side effects (i.
e., grades 3 and 4 acute reactions) occurred in 47% of the 30 patients. Late side effects (i.e., grade 3 and higher) were not observed. Among
the 30 patients, 2 died during radiotherapy for locoregional hemorrhea. In the other 28 patients, the median of follow-up time was 15.5 months
(range = 3 — 41 months); the one- and two-year local relapse-free, lymph node metastasis-free, distant metastasis-free, and overall survival
rates were 63% and 35%, 84% and 61%, 89% and 81%, as well as 58% and 50%, respectively. Treatment failed in 11 cases mainly because
of progression of the primary lesion. Conclusion: RHT combined with concurrent chemotherapy for locally advanced hypopharyngeal cancer
is well tolerated and rproduces satisfactory clinical outcomes.
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Table 1  Demographic information and clinicopathologic characteristics

of the assessed cohort (30 cases)

Characteristic No(%)
Agel(y)
<60 20(67)
>60 10(33)
Gender
Male 27(90)
Female 3(10)
Smoking status
Non-smoker 4(13)
Smoker 26(87)

Primary tumor site

Piriform sinus 17(57)
Postericoid area 4(13)
Retropharyngeal area 5(17)
Other* 4(13)
Concurrent therapy
Cisplatin-based 13(43)
Cetuximab 4(13)
Nimotuzumab 1(3)
Cisplatin—based chemotherapy and cetuximab 7(23)
Cisplatin—based chemotherapy and nimotuzumab 5(17)
Pathological classification
Well—differentiated squamous cell carcinoma 10(33)
Moderately—differentiated squamous cell carcinoma 16(54)
Poorly—differentiated squamous cell carcinoma 4(13)
T stage
T, 2(7)
T, 8(27)
Ts 7(23)
T, 13(43)
N stage
No 2(7)
N 14(47)
N, 14(47)
N; 0(0)
M stage
M, 30(100)
UICC 2002 Staging
I 11(37)
Va 10(33)
Vb 9(30)

*Primary location could not be discriminated for the huge mass
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Table 2 Dose distribution in target area and normal tissues

Target/OAR Mean dose Maximal dose ~ Minimal dose
pGTVnx 72.37 £ 0.64 76.04+1.64  68.15+2.10
pGTVnd 72.39 £ 0.61 76.13£1.27  68.74 £ 1.40
CTV1 64.82 +0.83 76.46 £ 1.68  48.80+7.07
CTvV2 58.38£0.48 65.01 £6.06  51.82+7.69
Ipsilateral parotid 26.42 +3.19 - -
Contralateral parotid ~ 26.17 + 4.23* - -
Parotid 26.50 +4.10 - -
Spinal cord 23.81 +£3.18 40.15+2.97 -
Oral cavity 28.63 £5.20 - -

*No statistical significance comparing with ipsilateral parotid (P>0.05)
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Table 3 Disease characteristics of treatment failure cases

Patients  Tumor site GTV volume(em®)  Staging Treatment  Effect Location of failure TTF(m) Salvage treatment
1 Piriform sinus 9.61 T:N.M, (1) R+T CR  Nasopharynx metastasis 7 R+C
2 Piriform sinus 113.59 T.NMo(Va) R+T SD  Locoregional progression 0 AT
3 Hypopharynx* 153.19 TuNaMo(IVh) — R+C SD  Locoregional progression 4 C
4 Piriform sinus 52.02 TN Mo (1) R+T PR In-field recurrence 6 C+T
5 Postericoid area 56.72 TN Mo(IVa) R+C+T PR Locoregional progression 0 C
6 Postericoid area 145.23 TuN2Mo(IVh)  R+C SD  Oral floor metastasis , gastric cancer 6 AT
7 Retropharyngeal area 16.75 TNMo (1) R+C+T PR Locoregional progression 0 C
8 Piriform sinus 134.32 TuNaMo(IVh)  R+C SD  Locoregional progression 0 AT
9 Piriform sinus 57.52 TN Mo (1) R+T CR  In-field recurrence 8 C+S
10 Retropharyngeal area 26.14 TN.Mo (1) R+C+T SD  Locoregional progression 0 AT
11 Retropharyngeal area 141.08 TuNaMo(IVh)  R+C+T PR Lymph node persistence 0 S

Abbreviations: R : radiation therapy, C: chemotherapy, T: anti-EGFR Mab target treatment, AT: alleviative treatment, S: surgery; * primary location could

not be discriminated for the huge mass
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Table 4 Intensity modulation radiation therapy in hypopharyngeal cancer: comparison with other radiotherapy findings on head and neck neoplasms
Study Time(y) eofmtens t@gﬂiﬁ;:f Treatment fMﬁ‘*(mf GTV dose f;)”"l Overall
Miah et al® 2012 12/29 100 IC+CCRT 51.0 63 Gy/28 F 64.2(2y) NA

15/31 100 IC+CCRT 36.2 67.2 Gy/28 F 78.4(2y) NA
Loimuetal® 2011 31/83 91 CCRT 51.0 70 Gy/35 F 84(2y) 82(2y)
Daly et al'*! 2011 23/42 98 CCRT 30.0 66 Gy/30 F 70(3 y)hypo  45(3 y)hypo
Studer et al® 2010 65/117 64 CCRT 21.0 66-72.6 Gy/30-33 F  77(2y) 83(2y)
Liu et al'® 2010 27 hypo 81 CCRT 53.0 72.6-76.8 Gy/35-37 F 63.3(5 y) 34.8(5y)
Lee etal” 2007 11/33 100 CCRT 26.0 70 Gy/33 F 73(2y)hypo  63(2y)
our study 2012 28 hypo 100 CCRT/RT+Mab  15.5 70 Gy/33 F 35/61%(2y)  50(2y)

Abbreviations: IC: induction chemotherapy , CCRT: concurrent chemoradiotherapy , CT': chemotherapy , RT : radiotherapy , hypo : hypopharynx, NA : not

applicable, Mab: anti-EGFR monoclonal antibody, *Local control 35% , regional control 61%
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