
BJR|case reports

© 2020 The Authors. Published by the British Institute of Radiology. This is an open access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License, which permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited.

Cite this article as:
Toya R, Saito T, Matsuyama T, Watakabe T, Yamaguchi K, Murakami D,  et al. QUAD shot: an effective cyclical hypofractionated palliative 
radiotherapy for salivary gland carcinoma. BJR Case Rep 2020; 6: 20190132.

Case RepoRt

QUaD shot: an effective cyclical hypofractionated 
palliative radiotherapy for salivary gland carcinoma
1Ryo toya, 1tetsUo saito, 1tomohiko matsUyama, 1takahiRo Watakabe, 1kohsei yamagUChi, 
2Daizo mURakami, 3yUmi honDa, 4saChiko mizUtaRi, 2yoRihisa oRita and 1natsUo oya
1Department of Radiation Oncology, Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan
2Department of Otolaryngology- Head and Neck Surgery, Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan
3Department of Diagnostic Pathology, Kumamoto University Hospital, Kumamoto, Japan
4Department of Otolaryngology, Kumamoto Red Cross Hospital, Kumamoto, Japan

Address correspondence to: Dr Ryo Toya
E-mail:  ryo108@ kumamoto- u. ac. jp

intRoDUCtion
Salivary gland carcinomas (SGCs) are relatively rare, 
accounting for approximately 5% of all head and neck 
cancers (HNC).1 The general management of SGC in 
most patients includes surgery followed by radiotherapy 
(RT) for unfavorable prognostic factors such as T3 or T4 
tumors, close or incomplete resection margins, high grade, 
perineural invasion, and positive lymph nodes.2 Primary 
RT is considered for technically inoperable cases and 
patients at high risk of complications because of comor-
bidities or advanced age, or when the patient refuses 
surgery. The total dose of 66–70 Gy with elective nodal 
irradiation in 6–7 weeks is recommended for definitive RT; 
however, acute adverse effects of mucositis and dermatitis 
significantly decrease the quality of life of the patients.3 
Therefore, patients with refusal or inability to tolerate the 
length of treatment and toxicities from RT are not eligible 
for definitive RT. We report a case of SGC that achieved 
a complete metabolic response (CMR) on [18F]-fluoro-2- 
deoxy- D- glucose (FDG) positron emission tomography 
(PET)/CT images at 4 months after the completion of the 
cyclical hypofractionated palliative RT known as the Radi-
ation Therapy Oncology Group (RTOG) 8502 “QUAD 

shot” regimen using volumetric modulated arc therapy 
(VMAT).

CliniCal pResentation
An 87- year- old previously healthy female was referred to 
Kumamoto University Hospital for treatment of a tumor in 
the left parotid gland. She presented with facial pain due 
to the tumor. Analysis of the fine- needle aspiration biopsy 
specimen confirmed it was a carcinoma and was suspicious 
for a salivary duct carcinoma (Figure 1). Contrast- enhanced 
magnetic resonance and 18F- FDG PET/CT images 
suggested the facial nerve invasion of the primary tumor 
and multiple lymph node metastases in the left neck node 
levels II and VII (Figure 2). From these findings, the tumor 
was diagnosed as cT4aN2bM0 Stage IVA SGC according 
to the eighth edition of the Union for International Cancer 
Control TNM classification. We offered treatment options 
for palliative RT with the RTOG 8502 regimen in addition 
to supportive observation because she refused to undergo 
surgery and definitive RT owing to advanced age. After 
obtaining fully informed consent, we performed RT with 
the RTOG 8502 regimen according to her wishes.
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sUmmaRy

Surgery with or without post- operative radiotherapy is the mainstay treatment for salivary gland carcinoma (SGC); 
however, palliative radiotherapy or supportive observation is considered for elderly patients. An 87- year- old female 
who was diagnosed with SGC in the left parotid gland, with a clinical stage T4aN2bM0 Stage IVA, underwent the Radia-
tion Therapy Oncology Group 8502 “QUAD shot” regimen (14.8 Gy/4 fractions, twice- daily treatment with a 6 h interval, 
on 2 consecutive days), which were repeated every 4 weeks 3 times using volumetric modulated arc therapy. During 
and after the treatment, she experienced no acute toxicity but had Grade 1 xerostomia. At 4 months after completion 
of the treatment, [18F]-fluoro-2- deoxy- D- glucose positron emission tomography/CT revealed a complete metabolic 
response to the treatment. She is still alive without any evidence of recurrence 9 months after completion of the treat-
ment. The Radiation Therapy Oncology Group 8502 “QUAD shot” regimen using VMAT may be an effective palliative 
treatment for SGC with minimal toxicity.
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tReatment
Before each RT cycle, the patient was simulated with CT imaging 
in a dedicated thermoplastic head and neck mask for immo-
bilization. Primary tumor and the involved lymph nodes were 
included in the gross tumor volume (GTV). A clinical target 
volume margin of 5 mm was added to the GTV for subclinical 
invasion, whereas planning target volume margins of 3 mm 
were added to cover setup errors. RT plans were designed to 
use VMAT (RapidArc; Varian Medical Systems, Palo Alto, CA) 
with 6 MV photons generated by a linear accelerator (Clinac iX; 
Varian Medical Systems, Palo Alto, CA) with one arc rotating 
from 181° to 179° in a clockwise direction and the dose rate 
varying between 0 and 600 MU/min. RT was administered 
using the RTOG 8502 “QUAD shot” regimen (14.8 Gy/4 frac-
tions, twice- daily treatment with a 6 h interval, on two consec-
utive days), which were repeated every 4 weeks for three cycles 
(Figure 3).4–7 She did not receive systemic therapy.

She completed all three cycles of the treatment with total RT dose 
of 44.4 Gy. During and after treatment, she experienced a notice-
able decrease in pain and no acute toxicity but did have Grade 1 
xerostomia. At 4 months after completion of the treatment, she 
underwent 18F- FDG PET/CT imaging. The complete disappear-
ance of 18F- FDG accumulation was observed and the treatment 
response was considered as CMR (Figure  2). She is currently 
alive with no evidence of progression 9 months after completion 
of the treatment.

DisCUssion
Palliative RT or supportive observation is considered for patients 
who are unfit for definitive RT, especially for elderly patients. 
Severe RT toxicities should be avoided when treatment is for 
palliation.3 Although a once- daily hypofractionated RT plan 
with a 30 Gy dose in 10 fractions is commonly performed as 
a palliative RT for various tumor sites, this treatment plan is 
unsuitable for HNC owing to its acute adverse effects. Chen et 
al.8 reported that the frequency of acute toxicities of Grade 3 
and higher was more than 40% with this treatment regimen for 
patients with HNC.

The RTOG performed a Phase II study of RT in the 1980s that 
included 2 days of twice- daily fractionation with a fraction size 
of 3.7 Gy (14.8 Gy per cycle) repeated at 3–6 week intervals for a 
total of three cycles with an RT dose of 44.4 Gy for pelvic malig-
nancies.4 Thereafter, this RTOG 8502 “QUAD shot” regimen was 
introduced into head and neck malignancies. Paris et al.7 treated 
37 patients with advanced head and neck malignancies with the 
RTOG 8502 regimen in a Phase I- II study. The radiation was 
delivered using a two- dimensional (2D) RT technique and 21 
(57%) patients completed all three cycles. Of the 39 lesions, 30 
(77%) achieved a tumor response (complete or partial response). 
Acute toxicities were acceptable and no late complications were 
observed. The average survival after completion of RT was 4.5 
months. Corry et al.9conducted a Phase II study wherein they 
treated 30 patients with advanced head and neck squamous cell 
carcinoma using a similar QUAD shot regimen with a 3.5 Gy 
dose per fraction, differing slightly from the original RTOG 
8502 regimen. The RT delivery was performed using a 2D- RT 
technique. A total of 16 (53%) patients completed all three cycles 
in this study; 16 (53%) patients achieved a tumor response. Of 
the 27 evaluable patients, Grade 2 mucositis and salivary gland 
toxicity were observed in 3 (11%) and 10 (37%), respectively. 
No patient experienced Grade 3 or higher adverse events. The 
median overall (OS) and progression- free survival (PFS) were 
5.7 and 3.1 months, respectively.

Figure 1. Pretreatment cytology with Papanicolaou (a) and 
Giemsa stain (b).

Figure 2. Images of pre- treatment 18F- FDG PET/CT (a), and 
images of post- treatment 18F- FDG PET/CT obtained at 4 
months after the completion of the RTOG 8502 regimen (b). 
18F- FDG PET, [18F]-fluoro-2- deoxy- D- glucose positron emis-
sion tomography

Figure 3. Dose distribution of volumetric modulated arc 
therapy in axial (a), coronal (b), and sagittal views (c).
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In the last two decades, the technical development of RT tech-
niques, such as three- dimensional conformal RT (3D- CRT) 
and intensity- modulated radiotherapy (IMRT), has provided an 
enhanced dose concentration to the target volumes with reduced 
dose to organs at risk (OARs).10,11 In the 2000s, these RT tech-
niques were introduced into palliative RT for HNC. Lok et al.5 
performed RT using the RTOG 8502 regimen for 75 patients with 
HNC, including 7 (9%) patients with SGC. IMRT was utilized in 
55 (73%) patients and 41 (55%) patients underwent IMRT in the 
first cycle. 28 (36%) patients completed at least three cycles and 
22 (29 %) patients underwent concurrent chemotherapy with at 
least one cycle. They reported that the tumor response or relief of 
the presenting symptoms was observed in 49 (65%) patients. The 
rate of Grades 2 and 3 acute toxicities were observed in 28 and 
5%, respectively. The median OS was 5.67 months. Gamez et al.6 
performed RT with the RTOG 8502 regimen with carboplatin 
or cetuximab for 21 patients with advanced HNC. 3D- CRT and 
IMRT were performed in 6 (29%) and 15 (71%) patients, respec-
tively. Sixteen (76%) patients completed all three cycles. They 
reported that tumor responses and relief of the presenting symp-
toms were observed in 18 of 21 patients (86%) and in all of 16 
(100%) patients, respectively. They observed Grade 2 mucositis 
or xerostomia in 7 (35%) patients and no Grade 3 or higher acute 
toxicities. Median OS and PFS were 7 and 4 months, respectively. 
These reports suggested that the use of 3D- CRT and/or IMRT for 
the treatment delivery of the RTOG 8502 regimen may provide 
appropriate palliative effects with minimum toxicities, although 
concurrent systemic therapy was performed. The RTOG 8502 
regimen delivered by 3D- CRT or IMRT is recommended as a 
palliative RT regimens for HNC by the current National Compre-
hensive Cancer Network guidelines.3

More recently, VMAT has been introduced for the treatment of 
HNC.12 In VMAT, multileaf collimator positions, dose rate, and 

gantry rotation speed are allowed to vary during treatment. In 
comparison with conventional fixed- field IMRT, VMAT provides 
similar dose distribution to the target volume with a reduced 
dose to OARs. Moreover, the time of the treatment session for 
VMAT is much shorter than that for conventional fixed- field 
IMRT; the approximate treatment times are 2–4 and 10–15 min 
for VMAT and conventional fixed- field IMRT, respectively.12,13 
The candidates for palliative RT often have advanced age, poor 
performance status, and symptoms such as pain, bleeding, and 
dysphagia. Therefore, a prolonged treatment time may lead to 
some distress.5,6,13,14 Introduction of VMAT into performing the 
RTOG 8502 regimen may be a reasonable palliative treatment for 
HNC in terms of not only a dosimetric benefit but also avoiding 
discomfort during treatment delivery.

SGC is known to be a radioresistance tumor,15 but our case 
suggested that the RTOG 8502 regimen using VMAT may be 
effective for SGC with minimum toxicities. This regimen is 
worth considering as palliative therapy instead of supportive 
observation for not only squamous cell carcinoma but also other 
types of carcinoma.

leaRning points
1. Here, we report a case of SGC that achieved a complete 

metabolic response on 18F- FDG PET/CT images with 
minimal toxicities after the completion of the RTOG 8502 
“QUAD shot” regimen.

2. This regimen using VMAT is worth considering as 
palliative therapy instead of supportive observation for 
SGC.

patient Consent
Written informed consent was obtained from the patient for 
publication of this case report, including accompanying images.

ReFeRenCes

 1. Speight PM, Barrett AW, tumours Sgland. 
Salivary gland tumours. Oral Dis 2002; 8: 
229–40. doi: https:// doi. org/ 10. 1034/ j. 1601- 
0825. 2002. 02870.x

 2. Wang X, Luo Y, Li M, Yan H, Sun M, Fan T. 
Management of salivary gland carcinomas - a 
review. Oncotarget 2017; 8: 3946–56. doi: 
https:// doi. org/ 10. 18632/ oncotarget. 13952

 3. NCCN clinical practice guidelines in 
oncology. Head and Neck Cancers (Version 3. 
2019).

 4. Spanos W, Guse C, Perez C, Grigsby P, 
Doggett RL, Poulter C. Phase II study of 
multiple daily fractionations in the palliation 
of advanced pelvic malignancies: preliminary 
report of RTOG 8502. Int J Radiat Oncol Biol 
Phys 1989; 17: 659–61. doi: https:// doi. org/ 
10. 1016/ 0360- 3016( 89) 90120-X

 5. Lok BH, Jiang G, Gutiontov S, Lanning RM, 
Sridhara S, Sherman EJ, et al. Palliative head 
and neck radiotherapy with the RTOG 8502 
regimen for incurable primary or metastatic 
cancers. Oral Oncol 2015; 51: 957–62. doi: 
https:// doi. org/ 10. 1016/ j. oraloncology. 2015. 
07. 011

 6. Gamez ME, Agarwal M, Hu KS, Lukens 
JN, Harrison LB. Hypofractionated 
Palliative Radiotherapy with Concurrent 
Radiosensitizing Chemotherapy for 
Advanced Head and Neck Cancer Using the 
"QUAD- SHOT Regimen". Anticancer Res 
2017; 37: 685–92. doi: https:// doi. org/ 10. 
21873/ anticanres. 11364

 7. Paris KJ, Spanos WJ, Lindberg RD, Jose B, 
Albrink F. Phase I- II study of multiple daily 
fractions for palliation of advanced head and 
neck malignancies. Int J Radiat Oncol Biol 

Phys 1993; 25: 657–60. doi: https:// doi. org/ 
10. 1016/ 0360- 3016( 93) 90012-K

 8. Chen AM, Vaughan A, Narayan S, 
Vijayakumar S. Palliative radiation therapy 
for head and neck cancer: toward an optimal 
fractionation scheme. Head Neck 2008; 30: 
1586–91. doi: https:// doi. org/ 10. 1002/ hed. 
20894

 9. Corry J, Peters LJ, Costa Ieta D', Milner 
AD, Fawns H, Rischin D, et al. The 'QUAD 
SHOT'--a phase II study of palliative 
radiotherapy for incurable head and neck 
cancer. Radiother Oncol 2005; 77: 137–42. 
doi: https:// doi. org/ 10. 1016/ j. radonc. 2005. 10. 
008

 10. Gomez- Millan J, Fernández JR, 
Medina Carmona JA. Current status of IMRT 
in head and neck cancer. Rep Pract Oncol 

http://birpublications.org/bjr
https://doi.org/10.1034/j.1601-0825.2002.02870.x
https://doi.org/10.1034/j.1601-0825.2002.02870.x
https://doi.org/10.18632/oncotarget.13952
https://doi.org/10.1016/0360-3016(89)90120-X
https://doi.org/10.1016/0360-3016(89)90120-X
https://doi.org/10.1016/j.oraloncology.2015.07.011
https://doi.org/10.1016/j.oraloncology.2015.07.011
https://doi.org/10.21873/anticanres.11364
https://doi.org/10.21873/anticanres.11364
https://doi.org/10.1016/0360-3016(93)90012-K
https://doi.org/10.1016/0360-3016(93)90012-K
https://doi.org/10.1002/hed.20894
https://doi.org/10.1002/hed.20894
https://doi.org/10.1016/j.radonc.2005.10.008
https://doi.org/10.1016/j.radonc.2005.10.008


4 of 4 birpublications.org/bjrcr BJR Case Rep;6:20190132

BJR|case reports  Toya et al

Radiother 2013; 18: 371–5. doi: https:// doi. 
org/ 10. 1016/ j. rpor. 2013. 09. 008

 11. Toya R, Murakami R, Baba Y, Nishimura 
R, Morishita S, Ikeda O, et al. Conformal 
radiation therapy for portal vein tumor 
thrombosis of hepatocellular carcinoma. 
Radiother Oncol 2007; 84: 266–71. doi: 
https:// doi. org/ 10. 1016/ j. radonc. 2007. 07. 005

 12. Teoh M, Clark CH, Wood K, Whitaker 
S, Nisbet A. Volumetric modulated Arc 
therapy: a review of current literature and 
clinical use in practice. Br J Radiol 2011; 84: 

967–96. doi: https:// doi. org/ 10. 1259/ bjr/ 
22373346

 13. Kai Y, Toya R, Saito T, Kuraoka A, 
Shimohigashi Y, Nakaguchi Y, et al. Plan 
quality and delivery time comparisons 
between volumetric modulated Arc therapy 
and intensity modulated radiation therapy 
for scalp angiosarcoma: a planning study. 
J Med Radiat Sci 2018; 65: 39–47. doi: 
https:// doi. org/ 10. 1002/ jmrs. 239

 14. Kil WJ, Camphausen K. Cyclical 
hypofractionated radiotherapy also known 

as "QUAD Shot" alone using intensity- 
modulated radiotherapy for squamous 
cell carcinoma of the parotid gland in 
an 85- year- old patient with multiple 
comorbidities. Head Neck 2017; 39: E55–60. 
doi: https:// doi. org/ 10. 1002/ hed. 24700

 15. Orlandi E, Iacovelli NA, Bonora M, Cavallo 
A, Fossati P, Gland S. Salivary gland. photon 
beam and particle radiotherapy: present and 
future. Oral Oncol 2016; 60: 146–56. doi: 
https:// doi. org/ 10. 1016/ j. oraloncology. 2016. 
06. 019

http://birpublications.org/bjr
https://doi.org/10.1016/j.rpor.2013.09.008
https://doi.org/10.1016/j.rpor.2013.09.008
https://doi.org/10.1016/j.radonc.2007.07.005
https://doi.org/10.1259/bjr/22373346
https://doi.org/10.1259/bjr/22373346
https://doi.org/10.1002/jmrs.239
https://doi.org/10.1002/hed.24700
https://doi.org/10.1016/j.oraloncology.2016.06.019
https://doi.org/10.1016/j.oraloncology.2016.06.019

