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Abstract 

Background: Advanced squamous cell carcinoma (SCCa) of the oral cavity is often not amenable to curative-intent 
therapy due to tumor location, tumor size, or comorbidities.

Case presentation: A 51-year-old male patient with human immunodeficiency virus and on highly active antiret-
roviral therapy (HAART) presented with a cT4aN2c SCCa of the tongue. He received a preoperative single course of 
Quad-Shot radiation therapy to 14 Gy in 4 fractions followed by surgical resection. Patient had no residual carcinoma 
on surgical pathology and no evidence of disease on subsequent clinical and radiological exams.

Conclusions: To our knowledge, this is the first case of pathologic complete response for a patient on HAART follow-
ing a single cycle of the Quad-Shot regimen for advanced oral cavity SCCa. Protease inhibitors in HAART can induce 
spontaneous tumor regression via inhibition of proteasome function and activation of apoptosis, and thus act as a 
cancer therapeutic.
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Background
Oral cavity cancer comprises approximately 2% of all 
new cancer diagnoses in the United States, with squa-
mous cell carcinoma (SCCa) accounting for the major-
ity of cases [1–3]. The oral tongue is the most common 
subsite for oral cavity SCCa [1, 3], which historically 
affects older, male adults with exposure to well-estab-
lished risk factors such as tobacco and alcohol use; 
however, recent publications report an increasing 

incidence of oral cavity SCCs, particularly in younger, 
non-smoker, female patients [4–7]. At the time of diag-
nosis, approximately 40% of patients have advanced-
stage lesions (stages III-IV) [2].

Treatment of advanced disease begins with surgical 
resection of the primary tumor, often with neck dissec-
tion and reconstruction. According to current NCCN 
guidelines, adjuvant postoperative treatment with chem-
otherapy and or radiation therapy (RT) is indicated for 
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tumors with advanced features and therefore at high risk 
of locoregional recurrence [8]. This includes patients with 
large primary tumors (pT3 or pT4), bulky nodal disease 
(pN2 or pN3), metastases to nodal levels IV or V, positive 
surgical margins, lymphovascular invasion, perineural 
invasion, and extracapsular spread [8]. However, many 
cases are not amenable to curative-intent therapy due to 
tumor location, tumor size, or comorbidities; hypofrac-
tionated RT is used to palliate symptoms and improve 
quality of life in these circumstances [9].

In a recent systematic review, Graboyes et  al. sug-
gest that treatment delays after diagnosis can negatively 
impact survival, with the suggestion that 20 or fewer 
days between diagnosis and initiation of treatment is 
ideal [10]. For large tumors that require complex recon-
struction with a team of surgeons, this can be difficult 
to achieve, and there is interest in “window of opportu-
nity” trials with agents such as PDL1 inhibitors. However, 
there is concern that the timing and side effects associ-
ated with systemic therapy may prohibit surgery; an 
alternative option is to employ neoadjuvant RT. Herein 
we report our experience with the first case of oral cav-
ity SCCa treated with a single cycle of neoadjuvant 
hypofractionated RT resulting in a pathologic complete 
response (pCR).

Case presentation
A 51-year-old man with history of human immuno-
deficiency virus (HIV) infection, highly active antiret-
roviral therapy (HAART), and 38 pack-years smoking 
presented with an enlarging tongue mass. Exam noted a 
4.5 × 1.9 cm ulcerated tongue lesion that had been grow-
ing for seven months prior to presentation. Imaging sup-
ported the physical exam with a PET/CT demonstrating 
an ill-defined hypermetabolism throughout the tongue 
with additional FDG-avid lingual tonsils, bilateral level 
2A and 3 lymph nodes, and bilateral inguinal lymph 
nodes (Fig. 1). Incisional biopsy of the tongue mass was 
positive for invasive SCCa, keratinizing, and well-differ-
entiated with a depth of 2  mm (Fig.  2). The cancer was 
staged cT4a N2c M0, Stage IVA (AJCC 8th edition) by 
our institutional multidisciplinary head and neck tumor 
board, based on maximum tumor size of 6 cm on clini-
cal exam and PET finding of diffuse hypermetabolism 
throughout the entirety of the tongue with standard-
ized uptake value (SUV) of 17, leading to assignation of 
clinical depth of invasion of > 10 mm. The recommended 
treatment was surgery followed by appropriate adjuvant 
therapy based on final pathology.

The patient underwent neoadjuvant hypofraction-
ated radiation therapy as a temporizing measure while 
awaiting surgery which was delayed due to social and 

scheduling factors. He was treated with one course 
of the RTOG 8502 “Quad-Shot” regimen to a dose of 
14  Gy given in four fractions over the course of two 
days to gross disease (primary tumor and involved 
nodes). Repeat CT neck immediately prior to surgery 
showed an increase in size of the dorsal tongue lesion, 
with re-demonstration of prominent right-sided cervi-
cal lymph nodes, now also increased in size (Fig. 3).

The patient underwent subtotal glossectomy and 
bilateral selective neck dissection with pectoralis mus-
cle reconstruction eight weeks after completion of RT. 
The operative report describes a mucosalized ulcerative 
lesion involving the anterior two-thirds of the tongue. 
Final pathology demonstrated no residual carcinoma, 
0/28 left cervical lymph nodes positive for carcinoma, 
and 0/30 right cervical LN positive for carcinoma. At 
one month follow up he was reported to be doing well 

Fig. 1 PET/CT at diagnosis showing large, hypermetabolic tongue 
mass (left image) and avid lymph nodes (right image)

Fig. 2 Pretreatment tongue biopsy; H&E 4x: Invasive 
well-differentiated squamous cell carcinoma, keratinizing subtype 
invading to a depth of 2 mm
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overall, with expected dysphagia related to surgical 
changes. Physical exam revealed no evidence of disease. 
CT neck 2.5 months following surgery, four months fol-
lowing Quad-Shot RT, showed no evidence of disease. 
His case was again discussed at multidisciplinary tumor 
board, with a new group consensus to refrain from 
adjuvant therapy. Unfortunately, he was subsequently 
lost to follow-up.

The patient’s initial biopsy and surgical specimen were 
reviewed after the fact to confirm the initial cancer diag-
nosis and the pCR. Review of initial biopsy confirmed at 
least 2 mm depth of SCCa (Figs. 2 and 4). Review of the 
surgical pathology glossectomy specimen confirmed no 
residual disease, with residual keratin granulomas which 
were 7  mm deep, suggesting at least a commensurate 
depth of invasion of the tumor prior to treatment (Figs. 5, 
6 and 7). Of note, the neck dissection was without evi-
dence of treatment related changes.

Discussion
Here we describe one patient with advanced stage oral 
cavity SCCa who had complete pathologic response fol-
lowing one course, 14  Gy, of the Quad-Shot regimen 
employed neoadjuvantly while the patient was await-
ing surgery. Radiographically, he appeared to have pro-
gressed after neoadjuvant therapy, both at the primary 
site and the regional lymphatics. His cervical adenopa-
thy was considered pathologic based upon likelihood for 
metastasis, clinical appearance/feel, and pre-treatment 
PET avidity. Because his advanced primary site would 
require treatment of regional lymphatics (neck dissec-
tion for surgical patients), it was not deemed necessary to 

Fig. 3 Post-radiation CT images with contrast

Fig. 4 Pretreatment tongue biopsy; H&E 20x: Nests of infiltrative 
malignant squamous cells in a background of desmoplastic stroma 
and mixed inflammation

Fig. 5 Post-treatment tongue resection; H&E 2x: Benign overlying 
squamous mucosa with keratin granulomas to a depth of 7 mm

Fig. 6 Post-treatment tongue resection; H&E 20x: Keratin granuloma 
comprised of multinucleated giant cells arranged around anucelate 
keratin debris; consistent with complete pathologic response to 
treatment
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biopsy the enlarged nodes at presentation. It is possible 
that the initial enlargement and radiographic progression 
of the lymph nodes was due to his underlying HIV dis-
ease rather than from his oral tongue cancer. Regardless 
of the initial status of the neck, a pCR was found at the 
primary site.

For this patient, consideration has to be given to the 
potential of spontaneous tumor regression and the 
additional benefit of HAART in his care. This patient’s 
HAART regimen consisted of darunavir, dolutegravir, 
and tenofovir. Spontaneous tumor regression is not a 
new phenomenon and has been reported in about one in 
60,000–100,000 malignancies [11]. Melanoma, renal cell 
carcinoma, and neuroblastoma are among the most com-
mon cancers associated with spontaneous regression, 
although SCCa has also been reported. The exact cause 
of tumor regression is not known; there is extensive spec-
ulation with one possible explanation being activation of 
the immune system [12]. The innate immune system is 
believed to play a role in spontaneous tumor regression, 
as the phenomenon has been observed following acute 
infections in which the patient experiences fever due to 
strong activation of the immune system [13]. Indeed, 
there are ongoing clinical trials evaluating the QUAD 
shot regimen in combination with immunotherapy in 
patients with head and neck cancer, including our own 
(NCT04373642).

Protease inhibitors are important in HAART therapy 
for HIV patients. Protease inhibitors, specifically saqui-
navir and ritonavir, reportedly have antitumor effects 
through inhibition of 26  s and 20  s proteasome func-
tion [14, 15]. The protease inhibitors inhibit the anti-
apoptotic NF-KB transcription factor thereby inducing 
apoptosis. Prostate cancer cells treated with saquinavir 

show increased sensitivity to chemotherapy and RT 
[14]. A prospective study of HIV-seropositive women 
with cervical squamous intra-epithelial lesions (SIL) and 
on HAART therapy, showed a statistically significant 
improvement in the prevalence of SIL on Papanicolaou 
smears as well as on colposcopy [16]. Multiple phase I 
and phase II clinical trials of the protease inhibitor nelfi-
navir, chosen for its increased efficacy in preclinical set-
tings, in combination with chemotherapy and RT are 
ongoing and show encouraging results for multiple types 
of unresectable solid tumors including liposarcoma, ade-
nocarcinoma of the pancreas, and non-small cell lung 
carcinoma [17]. Nelfinavir induces apoptosis through 
inhibition of growth factor receptor activation and Akt 
signaling [18]. Our patient was on HAART before, during 
and after RT, including the protease inhibitor darunavir, 
and this HIV therapy may have contributed to the pCR 
demonstrated after low-dose RT.

The Quad-Shot regimen has displayed success in the 
palliative setting for many patients. The Quad-Shot hypo-
fractionated palliative RT regimen was originally devised 
for advanced pelvic malignancies but has since been 
adapted for palliation in patients with incurable head 
and neck cancers [9, 19]. It is thought to be well suited 
to the head and neck setting, since it delivers a biologi-
cally equivalent dose just below the threshold for produc-
ing mucositis, and the interval of separation is sufficient 
for depleted mucosal stem cells to repopulate before the 
next cycle. The regimen, as designed, consists of 3.5  Gy 
delivered twice a day for two consecutive days and may 
be repeated every three or four weeks for a total dose of 
42 Gy in three cycles with the goal of adequate palliation 
while limiting acute and late toxicity [9]. Studies show that 
with even one cycle of Quad-Shot, patients may achieve 
approximately 55% palliation, with almost 90% reduction 
in symptoms with 3 cycles [9, 20, 21]. Additionally, the 
tumor response rates and decreased toxicity with Quad-
Shot are comparable to conventional hypofractionated 
palliative RT (30 Gy/10 fractions/2 weeks) [22].

Although surgery followed by concurrent RT and/or 
chemoradiotherapy is the management choice recom-
mended by the NCCN guideline for treating advanced 
oral tongue squamous cell carcinoma, 5-year survival 
rates remain low at < 40% [23]. In addition, a preop-
erative pCR is an independent prognostic factor in 
advanced SCCa. Kirita et  al. reported the long-term 
prognostic value of achieving pCR in such patients who 
were treated preoperatively with cisplatin- or carbopl-
atin-based chemotherapy in combination with simulta-
neous irradiation (target dose 40 Gy), and showed that 
10-year progression free survival of patients with pCR 
was significantly better than that of patients with resid-
ual tumor (87.5% vs. 40%) [24].

Fig. 7 Post-treatment tongue resection; p40 IHC 20x: Negative p40 
immunohistochemical stain confirming no viable squamous cells
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Although Quad-Shot is reportedly effective for pal-
liation postoperatively or in unresectable disease, no 
study has evaluated its effectiveness in preoperative 
tumor control. There are potential advantages to this 
regimen, as there is a high tolerance with low toxicity, 
shortened treatment time, and excellent local tumor 
and symptom control in comparison to other more 
protracted RT regimens. Although previous reports 
have described clinical complete responses after the 
QUAD shot radiation regimen, for example Gamez 
et  al., when combining QUAD shot with radiosensi-
tizing chemotherapy [25], no previous reports have 
shown a pCR when employing neoadjuvant low-dose 
RT alone. In a study by Fang et al., patients with unre-
sectable T4b oral cavity SCCa underwent preoperative 
intensity modulated radiation therapy to a radical dose 
of 66–76  Gy, with 81.8% of patients showing tumor 
down-grading and 16.7% achieving pCR. 23 However, 
the present case indicates that lower doses of RT, 
namely Quad-Shot, may provide significant tumor 
response with useful prognostic information at the 
time of surgery. For this patient, preoperative Quad-
Shot also removed the need for high dose adjuvant 
therapy with or without chemotherapy which would 
likely have been recommended had surgery been the 
initial step in treatment. These implications warrant 
further study of the use of preoperative Quad-Shot for 
advanced oral cavity SCCa as a window of opportunity 
intervention when system issues introduce significant 
delays between diagnosis and treatment initiation (i.e. 
surgery).

In summary, this is the first reported case of pCR fol-
lowing treatment of advanced oral cavity SCCa with a 
single cycle of neoadjuvant Quad-Shot palliative RT. Of 
particular interest in this patient is the potential benefit 
of HAART in addition to low dose RT preoperatively. 
HAART along with chemotherapy and radiation has 
demonstrated promising results in both solid and blood 
tumors. This report suggests that continued research 
into HAART as a cancer therapeutic in both HIV and 
non-HIV patients is warranted.

Abbreviations
SCCa: Squamous cell carcinoma; RT: Radiation therapy; pCR: Pathologic com-
plete response; HIV: Human immunodeficiency virus; HAART : Highly active 
antiretroviral therapy.

Acknowledgements
Preparation of this manuscript was supported in part by the National Cancer 
Institute Cancer Center Support Grant P30CA225520 awarded to the Univer-
sity of Oklahoma Stephenson Cancer Center and used the Proposal Services 
Core. The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of Health.

Author contributions
Conceptualization CEH, ABP, ALK; Writing—original draft, ABP, ALK, CEH; Writ-
ing—review and editing—DJM, CEH, ABP, ALK, GAK, EJF. All authors read and 
approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable, patient lost to follow-up and cannot be reached.

Competing interests
The authors declare they have no competing interests.

Author details
1 College of Medicine, University of Oklahoma Health Sciences Center, 
Oklahoma City, OK, USA. 2 Department of Radiation Oncology, University 
of Oklahoma Health Sciences Center, 800 NE 10th Street, L100, Oklahoma City, 
OK 73104, USA. 3 Department of Otorhinolaryngology, University of Oklahoma 
Health Sciences Center, Oklahoma City, OK, USA. 4 Stephenson Cancer Center, 
University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA. 
5 Department of Pathology, University of Oklahoma Health Sciences Center, 
Oklahoma City, OK, USA. 6 Department of Pediatrics, University of Oklahoma 
Health Sciences Center, Oklahoma City, OK, USA. 7 Present Address: Depart-
ment of Otorhinolaryngology – Head and Neck Surgery, The University 
of Texas Health Science Center at Houston, Houston, TX, USA. 

Received: 16 November 2021   Accepted: 14 July 2022

References
 1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2021. CA Cancer 

J Clin. 2021;71(1):7–33.
 2. Cooper JS, Porter K, Mallin K, Hoffman HT, Weber RS, Ang KK, Gay EG, 

Langer CJ. National cancer database report on cancer of the head and 
neck: 10-year update. Head Neck. 2009;31(6):748–58.

 3. Dhanuthai K, Rojanawatsirivej S, Thosaporn W, Kintarak S, Subarnbhesaj A, 
Darling M, Kryshtalskyj E, Chiang CP, Shin HI, Choi SY, et al. Oral cancer: a 
multicenter study. Med Oral Patol Oral Cir Bucal. 2018;23(1):e23–9.

 4. Kim YJ, Kim JH. Increasing incidence and improving survival of oral 
tongue squamous cell carcinoma. Sci Rep. 2020;10(1):7877.

 5. Paderno A, Morello R, Piazza C. Tongue carcinoma in young adults: a 
review of the literature. Acta Otorhinolaryngol Ital. 2018;38(3):175–80.

 6. Ng JH, Iyer NG, Tan MH, Edgren G. Changing epidemiology of oral 
squamous cell carcinoma of the tongue: a global study. Head Neck. 
2017;39(2):297–304.

 7. Tota JE, Anderson WF, Coffey C, Califano J, Cozen W, Ferris RL, St John M, 
Cohen EE, Chaturvedi AK. Rising incidence of oral tongue cancer among 
white men and women in the United States, 1973–2012. Oral Oncol. 
2017;67:146–52.

 8. Head and Neck Cancer (Version 1.2021). https:// www. nccn. org/ profe 
ssion als/ physi cian_ gls/ pdf/ head- and- neck. pdf.

 9. Corry J, Peters LJ, Costa ID, Milner AD, Fawns H, Rischin D, Porceddu S. The 
‘QUAD SHOT’—a phase II study of palliative radiotherapy for incurable 
head and neck cancer. Radiother Oncol. 2005;77(2):137–42.

 10. Graboyes EM, Kompelli AR, Neskey DM, Brennan E, Nguyen S, Sterba 
KR, Warren GW, Hughes-Halbert C, Nussenbaum B, Day TA. Associa-
tion of treatment delays with survival for patients with head and neck 

https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf.
https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf.


Page 7 of 7Leming et al. Journal of Otolaryngology - Head & Neck Surgery           (2022) 51:37  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

cancer: a systematic review. JAMA Otolaryngol Head Neck Surg. 
2019;145(2):166–77.

 11. Bhardwaj VM, Jain PK. Spontaneous regression of supraglottic squa-
mous cell carcinoma: a clinical case report. J Head Neck Physicians Surg. 
2018;6(2):93–6.

 12. Divakar P, Khan MJ, Polacco M, Kerr DA, Paydarfar JA. Spontaneous regres-
sion of squamous cell carcinoma in the setting of dental infection and 
needle biopsy. Clin Case Rep. 2020;8(10):1919–23.

 13. Jessy T. Immunity over inability: the spontaneous regression of cancer. J 
Nat Sci Biol Med. 2011;2(1):43–9.

 14. Pajonk F, Himmelsbach J, Riess K, Sommer A, McBride WH. The human 
immunodeficiency virus (HIV)-1 protease inhibitor saquinavir inhibits 
proteasome function and causes apoptosis and radiosensitization in non-
HIV-associated human cancer cells. Cancer Res. 2002;62(18):5230–5.

 15. Gaedicke S, Firat-Geier E, Constantiniu O, Lucchiari-Hartz M, Freudenberg 
M, Galanos C, Niedermann G. Antitumor effect of the human immunode-
ficiency virus protease inhibitor ritonavir: induction of tumor-cell apopto-
sis associated with perturbation of proteasomal proteolysis. Cancer Res. 
2002;62(23):6901–8.

 16. Heard I, Schmitz V, Costagliola D, Orth G, Kazatchkine MD. Early regression 
of cervical lesions in HIV-seropositive women receiving highly active 
antiretroviral therapy. AIDS. 1998;12(12):1459–64.

 17. Subeha MR, Telleria CM. The anti-cancer properties of the HIV protease 
inhibitor nelfinavir. Cancers (Basel). 2020;12(11):3437.

 18. Maksimovic-Ivanic D, Fagone P, McCubrey J, Bendtzen K, Mijatovic S, 
Nicoletti F. HIV-protease inhibitors for the treatment of cancer: reposition-
ing HIV protease inhibitors while developing more potent NO-hybridized 
derivatives? Int J Cancer. 2017;140(8):1713–26.

 19. Spanos W Jr, 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(3):659–61.

 20. Lok BH, Jiang G, Gutiontov S, Lanning RM, Sridhara S, Sherman EJ, Tsai CJ, 
McBride SM, Riaz N, Lee NY. Palliative head and neck radiotherapy with 
the RTOG 8502 regimen for incurable primary or metastatic cancers. Oral 
Oncol. 2015;51(10):957–62.

 21. Ghoshal S, Chakraborty S, Moudgil N, Kaur M, Patel FD. Quad shot: a 
short but effective schedule for palliative radiation for head and neck 
carcinoma. Indian J Palliat Care. 2009;15(2):137–40.

 22. Choudhary A, Gupta A. Conventional fractionation versus quad shot in 
advanced head-and-neck cancers: a randomized controlled trial. Indian J 
Palliat Care. 2019;25(4):527–34.

 23. Sessions DG, Spector GJ, Lenox J, Haughey B, Chao C, Marks J. 
Analysis of treatment results for oral tongue cancer. Laryngoscope. 
2002;112(4):616–25.

 24. Kirita T, Ohgi K, Shimooka H, Yamanaka Y, Tatebayashi S, Yamamoto K, 
Mishima K, Sugimura M. Preoperative concurrent chemoradiotherapy 
plus radical surgery for advanced squamous cell carcinoma of the oral 
cavity: an analysis of long-term results. Oral Oncol. 1999;35(6):597–606.

 25. 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(2):685–91.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Pathologic complete response following low-dose radiation for advanced oral cavity cancer in a patient with human immunodeficiency virus
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Acknowledgements
	References


