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INTRODUCTION 

The Burden of Head and Neck Cancers  

The term ‘Head and Neck Cancers’ refers to cancers of upper aerodigestive tract, including 

the lips, oral cavity, oropharynx, Sino nasal cavities, larynx, hypopharynx and salivary 

glands(1). Head and Neck Squamous Cell Cancer (HNSCC) is the leading cause of mortality 

among cancers in India and takes the toll of the young human resource of the country (2,3). 

More than 75% of HNSCC are attributable to the use of tobacco and alcohol and a minority 

to infections with HPV or EBV. As per Global Cancer Observatory of International Agency, 

WHO report GLOBOCAN-2020, there are 219,722 new patients diagnosed with HNSCC 

every year with 121,906 deaths per year due to same(3). Almost 66.6% of HNSCC patients 

are diagnosed in locally advanced stage(4). 

 

The Risk Factors and Carcinogenesis 

The risk factors most frequently associated with head and neck cancer include smoking, 

alcohol consumption, human papillomavirus (HPV) infection (especially for oropharyngeal 

cancers), and Epstein-Barr virus (EBV) infection (especially for nasopharyngeal cancers in 

Asia), Smoking tobacco products (cigarettes, cigars, pipes) is an important risk factor for the 

development of head and neck cancer. In heavy cigarette smokers, there is a 5- to 25-fold 

increased risk of cancer compared with non-smokers(1). Smokeless tobacco (both chewing 

tobacco and snuff) is associated with an increased risk of cancer of the oral cavity and 

pharynx.  

FIGURE 1: ROLE OF SMOKING IN ETIOPATHOGENESIS OF CANCER 
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Alcohol consumption independently increases the risk of cancer in the upper aerodigestive 

tract, although it is often difficult to separate the effects of smoking and alcohol. The RR of 

developing head and neck cancer due to alcohol appears to be dose dependent. Alcohol intake 

and tobacco smoking appear to have an interactive and multiplicative effect on the risk of 

developing head and neck cancer. The use of opium has been associated with an increased 

risk of laryngeal cancer, Betel nut chewing, which is widespread in certain regions of Asia, is 

an independent risk factor for the development of squamous cell head and neck cancer. The 

effects appear to be synergistic with tobacco and alcohol interacting with the genome of the 

host(5–7). 

 

Clinical Signs and Symptoms 

HNSCC is predominantly a locally invasive disease which metastasizes to distant organs only 

less than 5% of time. The exception is nasopharyngeal cancers which have high propensity of 

metastasis. Thus, most of the signs and symptoms of HNSCC are produced as a result of local 

disease. 

Otalgia – Otalgia as a presenting symptom is significant. Cranial nerves 5, 7, 9, and 10 

contribute afferents to the external and middle ear. Referred otalgia is considered a "red flag" 

in the evaluation of a patient with a possible head and neck malignancy. 

Oral cavity tumours – Patients may present with mouth pain or nonhealing mouth ulcers, 

loosening of teeth, ill-fitting dentures, dysphagia, odynophagia, weight loss, bleeding, or 

referred otalgia. Up to 66 percent of patients with primary tongue lesions have cervical lymph 

node involvement, depending on T stage and depth of invasion, while the incidence is 

substantially lower in patients with hard palate cancers. 

Tongue cancer may grow as an infiltrative and/or exophytic lesion. The presenting symptom 

is often pain, with or without dysarthria. Dysarthria implies deep muscle invasion of 

advanced tumour stage. There may be a history of longstanding leukoplakia or erythroplakia. 

Lip cancer usually presents as an exophytic or ulcerative lesion of the lower lip, occasionally 

associated with bleeding or pain. Some patients complain of numbness of the skin of the chin 

due to involvement of the mental nerve 
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Oropharyngeal tumours – Presenting complaints can include dysphagia, pain (odynophagia, 

otalgia), obstructive sleep apnoea or snoring, bleeding, or a neck mass. Patients with human 

papillomavirus (HPV) positive oropharyngeal cancers often present with neck masses 

Hypopharyngeal tumours – Patients with these tumours often remain asymptomatic for a 

longer period and are therefore more likely to be seen in the later stages of the disease. 

Dysphagia, odynophagia, otalgia, weight loss, haemoptysis, dyspnoea, and neck mass are 

common presenting symptoms. 

Laryngeal Cancers – The symptoms associated with cancer of the larynx depend upon 

location. Persistent hoarseness may be the initial complaint in glottic cancers; later symptoms 

may include dysphagia, referred otalgia, chronic cough, haemoptysis, and stridor. 

Supraglottic cancers are often discovered later and may present with airway obstruction or 

palpable metastatic lymph nodes. Primary subglottic tumours are rare. Affected patients 

typically present with stridor or complaints of dyspnoea on exertion. 

 

Treatment and Survival 

Localized (early stage) disease — Approximately 30 to 40 percent of patients with head and 

neck squamous cell carcinomas present with stage I or II (early stage) disease. In general, 

these patients are treated with either primary surgery or definitive radiation therapy (RT). 

Patients with carcinoma in situ usually are managed surgically in the same way as those with 

T1 disease. 

Five-year overall survival in patients with stage I or II disease is typically from 70 to 90 

percent. Careful observation and follow-up after initial treatment are required both to detect a 

potentially curable recurrence and to identify and treat second primary tumours. RT and 

surgery result in similar rates of local control and survival for many sites; the choice of 

therapy is typically based upon the specific site and its requirements, the surgical accessibility 

of the tumour, and the functional outcomes and morbidity associated with each modality. 

Oral cavity cancers are a notable exception and are usually best treated with surgery, based 

upon generally better cure rates and toxicity profile compared with radiation-based therapy. 

Traditional surgical approaches through skin incisions to gain access to the primary (ie, wide 

local excision) are usually used for salivary and thyroid cancers, which are easily accessible. 

At other sites, minimally invasive techniques, such as transoral laser microsurgery (TOLM) 
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for larynx and hypopharynx cancers and transoral robotic surgery (TORS) for oropharynx 

cancers, have improved transoral access 

Definitive RT approaches include external beam RT and brachytherapy. Curative RT 

treatment requires a three-dimensional conformal technique at a minimum. Highly conformal 

RT techniques, such as intensity-modulated radiation therapy (IMRT) and image-guided 

radiation therapy (IGRT), have demonstrated reduced morbidity and represent the current 

standard of care. 

For patients initially treated with surgery for clinically early-stage head and neck cancers, 

postoperative RT, with or without concurrent chemotherapy, is indicated for those that are 

pathologically locoregionally advanced and have close or positive margins and other factors 

that increase the risk of local recurrence, including perineural invasion, lymph vascular 

invasion, and extra nodal extension. Locoregionally advanced (stage III/IV) squamous cell 

carcinoma of the head and neck is associated with a high risk of both local recurrence and 

distant metastases. Combined modality approaches (surgery, RT, and/or chemotherapy) are 

generally required to optimize the chances for long-term disease control. These combined 

modality approaches include primary surgery followed by either postoperative RT or 

concurrent chemoradiotherapy, induction chemotherapy (the addition of chemotherapy prior 

to surgery and/or RT), concurrent chemoradiotherapy without surgery, and sequential therapy 

(induction chemotherapy followed by concurrent chemoradiotherapy) without surgery. 

In oral cavity, surgery is generally preferred for since most cases are easily accessible, and 

simultaneous resection and reconstruction can be accomplished with acceptable functional 

outcomes. However, oral cavity tumours are aggressive cancers with high rates of 

locoregional recurrence; thus, postoperative radiation therapy (RT), with or without 

chemotherapy, is generally used. Definitive RT, concurrent chemoradiotherapy, and 

sequential therapy are typically reserved for patients who are medically inoperable, who have 

unresectable disease, or who have resectable disease where surgical resection cannot be 

accomplished with acceptable long-term functional consequences (e.g., total glossectomy that 

may require total laryngectomy to prevent aspiration).  

In pharyngeal tumours of Oro-Laryngo-Hypo Pharynx, Organ-sparing and, more importantly, 

function-sparing approaches (TORS, TOLM, chemoradiotherapy) rather than large ablative 

primary surgery are preferred for most patients with cancers of the oropharynx, hypopharynx, 

and larynx. Concurrent chemoradiotherapy is often a standard option for functional organ 
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preservation, either as upfront definitive treatment or in a postoperative setting. Definitive RT 

alone, often using an altered fractionation schedule, remains a treatment option for older adult 

patients and those with a poor performance status, as a meta-analysis showed a lack of benefit 

for concurrent chemotherapy in those in their 70s and a potential detrimental for those in their 

80s 

Thus radiation therapy becomes an inevitable part of the standard of treatment of head and 

neck malignancies.  

 

Intensity modulated radiotherapy (IMRT)  

Intensity modulated radiotherapy (IMRT) is a special form of three-dimensional conformal 

radiotherapy (3D-CRT). In contrast to conventional 3D-CRT, where only the beam apertures 

are shaped to the irregular form of the target, IMRT is based on the use of x-ray beams with 

individually optimized, non-uniform photon fluencies across the beam area. The treatment 

criteria for plan optimization are specified by the planner and the optimal fluence profiles for 

a given set of beam directions are determined through inverse planning. The patient input 

data for the inverse planning is same as that for forward planning. For each target the user 

will enter the plan criteria: maximum dose, minimum dose and a dose volume histogram. For 

critical structures the program requires the desired limiting dose and a dose volume 

histogram, before proceeding to optimizing intensity profiles and calculating the required 

dose distribution(8). 

 

The treatment related toxicity and Quality of Life (QOL) 

The World Health Organization has defined Quality of Life (QOL) as “An individual’s 

perception of their position in life, in the context of culture and value system in their life and 

in relation to their goals, expectations, standards and concern”(9). Ionizing Radiations cause 

plethora of radiation induced changes in the normal tissues of the head and neck region. 

These adverse effects produce significant changes in the QOL, which may / may not resolve 

completely with time. Cancers arising in the head and neck sites are in close proximity to 

several critical structures such as the spinal cord, brainstem, parotid glands, optic apparatus 

(eyes, optic nerves, and chiasma), lacrimal glands, cochlea, and mandible that makes its 

treatment difficult and challenging. Each of these organs can manifest different reactions to 

radiation ranging from acute side effects during the treatment which may last for as long as 6 

to 12 weeks after the completion of treatment. Most important of these acute toxicities is 
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mucositis which may limit treatment tolerance of most patients. Common acute toxicities  

include mucositis, dysphagia, dysgeusia, and dermatitis(10). The most common and 

debilitating late toxicity is xerostomia – gross reduction in salivary output – leading to 

persistent dryness of mouth, oral discomfort, difficulty in speech and swallowing, impairment 

of taste, and deterioration of dental hygiene(11,12). Some other late effects include 

subcutaneous fibrosis, hoarseness, and mucosal atrophy resulting in chronic dysphagia and 

increased risk of aspiration. Thus, both the disease (H & NSCC) and its treatment (radiation 

therapy or chemoradiation) can significantly affect disease- specific health-related QOL 

domains such as speech, salivary, and swallowing functions as well as more general QOL 

domain such physical, mental, and social health(13,14). The measurement of such QOL 

parameters are often done using questionnaires with likert like scales which are further 

transformed and grouped in domains of various QOL(15).  

 In cases where dysphagia is present, it is often attributed to an array of functional 

characteristics, such as reduced retraction of base of tongue, poor epiglottic retroflexion, 

reduced laryngeal elevation, delay in pharyngeal transit, and/or poor coordination of 

swallowing muscles. In many cases, these functional characteristics are accompanied by oral 

mucositis, causing continuous pain, resulting in difficulty with oral eating, malnutrition, 

and/or weight loss; systemic fatigue and nausea may also play a role diminishing motivation 

to eat. Of note, mucositis is also strongly related to other cofactors including smoking, 

infection, oral hygiene, and nutritional status 

Onset of post-radiation dysphagia has been linked to both consequential and generic late 

effects. Early inflammatory damage to mucosa (i.e., xerostomia, mucositis) and radiation 

dose have been significantly correlated with dysphagia at 6–12 months post-treatment, 

indicative of consequential effects. However, dysphagia can also present years (>2) after 

treatment with no appreciable early symptoms, which may be due to fibrosis and/or atrophy 

and is suggestive of a generic effect. 

The distinct outer neuromuscular compartment of pharynx is thought to be responsible for 

coarse movement of bolus through the lumen might be at greater risk of radiation injury. 

Clinically, irradiated HNSCC survivors often present with difficulties attributed to 

pharyngeal dysmotility including impaired bolus movement during swallow and post-

swallow residue in the posterior pharyngeal wall, laryngeal vestibule and preform sinus. 
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With the advent of IMRT, doses were escalated to achieve better tumour control while 

attempts to reduce xerostomia was made by sparing the parotid glands. MACH-NC meta-

analysis clearly demonstrated that concomitant cisplatin based chemoradiation therapy 

regimes achieve best results with clear survival advantages. However, the high doses of 

Chemoradiation are associated with more mucositis, need for feeding tubes, difficulty in 

swallowing and feeding tube dependencies. The structures of Superior, Middle and Inferior 

Constrictors, Base of Tongue, Superior Glottis, Glottic Larynx, Cricopharyngial Muscles, 

Cervical Oesophagus and Oesophageal Inlet Muscles have been found to play maximum 

roles in dysphagia produced by radiation therapy and are collectively called as Dysphagia 

Aspiration Related Structures (DARS)(16) Eisburch et. al. in their article describing DARS, 

proposed dose constraints for DARS  equal to 50 Gy or lower, as this was the lowest dose at 

which they could observe stricture in the pharynx(16). On the basis of these studies a 

randomized controlled trial evaluating standard IMRT without DARS constraints and Do-

IMRT (Dysphagia optimised IMRT) with constraint of DARS < 50 Gy prescribed during 

IMRT planning was conducted. As per preliminary results of ‘DARS’ (CRUK/14/014) trial 

published by Nutting et. al. in 2020, they could achieve mean dose to Superior and Middle 

Pharyngeal Constrictor Muscles around 49.7 Gy in the Do-IMRT arm. This mean dose was as 

high as 57 Gy in standard IMRT arm in which there was significantly inferior outcomes in 

swallowing(17). Despite the advantage in QOL and non-inferiority in survival shown in the 

randomized clinical trial of DARS, there is cautiousness in most of the centres to give spare 

the DARS as they are located in the vicinity of target volumes, and it takes time to properly 

delineate them without encroaching the target volumes and compromising the treatment 

outcomes. 

 

Rationale for the Study 

The evidence created from the (CRUK/14/014) trial and the proposed dose constraints have 

created an opportunity to explore the applications of same in the real-world scenario in a busy 

high volume Radiation Oncology practise in India, where the H & NSCC incidence is 

highest. The prospective study was designed to examine same with objective measurements 

of treatment, QOL and outcome parameters. 
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AIM AND OBJECTIVES 

Aim of the study: 

To evaluate Quality of Life in patients receiving Dysphagia Optimized Intensity Modulated 

Radiotherapy (Do-IMRT) in Head and Neck cancers. 

 

Objectives: 

Primary Objective: 

To determine whether reducing the radiation dose to DARS using IMRT improves quality of 

life in patients with carcinoma of the oral cavity, oropharynx, larynx and hypopharynx treated 

with radical chemo-radiation or radiation alone. 

Secondary Objectives 

1. Acute and late toxicity 

2.  Disease free survival and overall survival using Kaplan Meier survival analysis. 
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REVIEW OF LITERATURE 

Hyuna Sung et. al. published his data on global cancer statistics in 2020 which provides an 

update on the global cancer burden using the GLOBOCAN 2020 estimates of cancer 

incidence and mortality produced by the International Agency for Research on Cancer. 

Worldwide, an estimated 19.3 million new cancer cases (18.1 million excluding 

nonmelanoma skin cancer) and almost 10.0 million cancer deaths (9.9 million excluding 

nonmelanoma skin cancer) occurred in 2020. Female breast cancer surpassed lung cancer as 

the most commonly diagnosed cancer, with an estimated 2.3 million new cases (11.7%), 

followed by lung (11.4%), colorectal (10.0 %), prostate (7.3%), and stomach (5.6%) cancers. 

Lung cancer remained the leading cause of cancer death, with an estimated 1.8 million deaths 

(18%), followed by colorectal (9.4%), liver (8.3%), stomach (7.7%), and female breast 

(6.9%) cancers. Overall incidence was from 2-fold to 3-fold higher in transitioned versus 

transitioning countries for both sexes, whereas mortality varied(3). 

Mathur et. al. published in 2020, the systematic collection of data on cancer by various 

population-based cancer registries (PBCRs) and hospital-based cancer registries (HBCRs) 

across India under the National Cancer Registry Programme–National Centre for Disease 

Informatics and Research of Indian Council of Medical Research since 1982. This study 

examined the cancer incidence, patterns, trends, projections, and mortality from 28 PBCRs 

and also the stage at presentation and type of treatment of patients with cancer from 58 

HBCRs (N = 667,666) from the pooled analysis for the composite period 2012-2016. Time 

trends in cancer incidence rate were generated as annual percent change from 16 PBCRs 

(those with a minimum of 10 years of continuous good data available) using Joint point 

regression. The projected number of patients with cancer in India is 1,392,179 for the year 

2020, and the common 5 leading sites are breast, lung, mouth, cervix uteri, and tongue. 

Trends in cancer incidence rate showed an increase in all sites of cancer in both sexes. The 

majority of the patients with cancer were diagnosed at the locally advanced stage for breast 

(57.0%), cervix uteri (60.0%), head and neck (66.6%), and stomach (50.8%) cancer, whereas 

in lung cancer, distant metastasis was predominant among males (44.0%) and females 

(47.6%)(18).  

Chen et. al. did a cross sectional survey study to design a reliable and validated self-

administered questionnaire to assess dysphagia’s effects on quality of life of patients with 

head and neck cancers. Focus group were called for questionnaire development and design. 
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the MD Anderson dysphagia inventory included global, emotional, functional and physical 

subscales. speech pathologist evaluated performance status of all the patients. they concluded 

that MDADI is the first validated and and reliable self-administered questionnaire for 

evaluating the impact of dysphagia on the QOL of patients with head and neck cancers(19).  

Hutcheson et. al. studied 1,136 HNC patients in a retrospective cross-sectional analysis. The 

global, composite, and subscale scores of the MD Anderson Dysphagia Inventory were 

computed. They discovered that a 10-point difference in composite MDADI scores across 

groups was linked to clinically significant changes in swallowing performance(20) 

Wilson et. al. studied 167 patient of head and neck cancer to assess patients perspective on 

the severity, time course and relative importance of swallowing deficit before and after 

chemoradiotherapy by using MD Anderson Dysphagia Index (MDADI) and the University of 

Washington Quality of Life Questionnaire (UWQOL) before treatment and at 3, 6, and 12 

months. They found that there was a sharp deterioration in swallowing on average by 18%, 

from before treatment to 3 months post treatment (mean difference in MDADI score = 14.5; 

P < .001). Treatment schedule, pre-treatment score, and age accounted for 37% of the 

variance in 3-month posttreatment MDADI scores. There was then little improvement from 3 

to 12 months. Patients treated with only 50-Gy radiotherapy reported significantly less 

dysphagia at 1 year than patients receiving higher doses or combined chemoradiation (P < 

.001). Swallowing as the most commonly prioritized domain of the 12 UWQOL domains 

among treated patients both before and after therapy. They concluded that swallowing is a top 

priority before and after treatment for the vast majority of patients with head and neck cancer. 

Swallowing deteriorates significantly posttreatment (P < .001). Treatment intensity, younger 

age, and lower pre-treatment scores predict long-term dysphagia. After chemoradiation, there 

is little improvement from 3 to 12 months(21). 

Mazumdar et. al. studied 103 patients of LAHNSCC treated with IMRT to analyse the 

cumulative incidence of late xerostomia, dysphagia, and aspiration at an interval of 6-month, 

1-year, 2-year, and 3-year from the start of IMRT. They concluded that the cumulative 

incidence of grade ≥2 xerostomia, dysphagia, and aspiration at 1 year were 5.4%, 5.4%, and 

3.6%, respectively. A Dmean of ≥26 Gy to the parotids was associated with a higher risk of 

xerostomia. Dysphagia was found to be significantly associated with Dmean of ≥45 Gy to the 

PC, ≥55 Gy to the larynx, and a patient receiving adjuvant RT. The risk of aspiration is 
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associated with Dmean of ≥45 Gy to larynx and patients having late dysphagia( mention the 

percentage of complication for the given Dmean)(22) 

Montejo et. al. studied 747 patients with advanced head and neck squamous cell carcinoma 

to evaluate the efficacy and toxicity of accelerated radiotherapy with concurrent 

chemotherapy. They found that Grade 3 mucositis and dermatitis occurred in 13 patients 

(30.2%) and 3 patients (6.9%), respectively. Grade 2 xerostomia occurred in 12 patients 

(27.9%). In patients with adequate follow-up, 82% were feeding tube free by 6 months after 

therapy; 13% remained feeding tube dependent at 1 year(23). 

Margot et. al. studied 60 patients for very late xerostomia , dysphagia after head and neck 

radiotherapy .They observed a decreasing trend in severity of late dysphagia during 1 to 5 

years post treatment and but a significant increase in severity was again noted after the 5 year 

period .Even though dysphagia severity decreases after radiotherapy until 5 years of follow-

up, a large portion of patients with HNC still present with dysphagia years after radiotherapy 

, with almost half (48%) of the patients  showing dysphagia after 8 years of follow-up (34% 

grade 1, 9% grade 2, 5% grade 3)(24). 

Roe et. al. studied 61 patients of H NC to evaluate patient-reported swallowing outcomes and 

how swallowing is prioritised following parotid-sparing IMRT. They concluded that despite 

the significant improvements in radiation delivery techniques and encouraging results 

emerging in the literature, patients continue to experience significant HR-QoL and 

swallowing-related QoL difficulties up to 12 months following H & NC treatment. Patients 

consistently rate dysphagia as a high priority up to one year following treatment. Ongoing 

improvement is evident at 12 months and future studies should record longer-term, patient-

reported swallowing outcomes in these patients(25) 

Cristopher et. al. did a randomised controlled trial, that compared conventional radiotherapy 

(control) with parotid sparing IMRT. The primary endpoint of the study was the proportion of 

patients with grade 2 or worse xerostomia at 12 months, as assessed by the Late Effects of 

Normal Tissue (LENT SOMA) scale. Analyses were done on an intention-to-treat basis, with 

all patients who had assessments included.  They found that grade 2 or worse xerostomia at 

12 months was significantly lower in the IMRT group than in the conventional radiotherapy 

group. The only recorded acute adverse event of grade 2 or worse that differed significantly 

between the treatment groups was fatigue, which was more prevalent in the IMRT. At 24 

months, grade 2 or worse xerostomia was significantly less common with IMRT than with 
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conventional radiotherapy. At 12 and 24 months, significant benefits were seen in recovery of 

saliva secretion with IMRT compared with conventional radiotherapy, as were clinically 

significant improvements in dry-mouth-specific and global quality of life scores. At 24 

months, no significant differences were seen between randomised groups in non-xerostomia 

late toxicities, locoregional control, or overall survival(17). 

From this they concluded that sparing the parotid glands with IMRT significantly reduces the 

incidence of xerostomia and leads to recovery of saliva secretion and improvements in 

associated quality of life, and thus strongly supports a role for IMRT in squamous-cell 

carcinoma of the head and neck. 

Hunter et. al. - The salivary glands and swallowing structures were spared in 72 individuals 

with Stage III-IV oropharyngeal cancer who received final chemo-IMRT. Summary scores 

from the Head Neck QOL (H & NQOL) and University of Washington QOL (UWQOL) 

questionnaires, as well as the H & NQOL "Overall Bother" item, were used to determine 

overall QOL. Pre-therapy to two years post-therapy, QOL, observer-rated toxicities (CTCAE 

v2), and objective assessments (video fluoroscopy for dysphagia and saliva flow rates for 

xerostomia) were all documented. All observer-rated toxicities and QOL ratings deteriorated 

1-3 months after treatment and improved over the next 12 months, with small improvements 

over the next 24 months. Dysphagia grades 0-1, 2, and 3 were seen in 95 percent, 4%, and 

1% of patients after 12 months, respectively. Observer-rated dysphagia was substantially 

connected with all overall QOL measures using all post-therapy observations, whereas 

xerostomia, mucosal, and voice toxicities were significantly correlated with some, but not all, 

overall QOL measures, with lower correlation values than dysphagia. Observer-rated 

dysphagia and, to a lesser extent, xerostomia were linked with late overall QOL (6 or 12 

months post-therapy)(26). 

While late dysphagia was on average modest after chemo-IMRT, it was remained the most 

important predictor of QOL. Ongoing improvements in QOL are anticipated to result from 

additional attempts to minimize swallowing difficulty(26). 

Popovzter et. al. compared the MRI finding in 12 patients with stage III–IV head and neck 

cancer before and 3 months after completing chemo-irradiation. (11) They found that T1-

weighted signals decreased in the pharyngeal constrictor muscle which received >50 Gy .The 

T2-weighted signals in the PCs also increased significantly as the dose increased and 

increased thickness was noted in all PCs receiving >50 Gy. They concluded that the 
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underlying causes of PC dysfunction were inflammation and oedema, consequential to acute 

mucositis post radiation and reducing mean PC doses to <50 Gy, can improve long-term 

dysphagia(27). 

Eisbruch et. al. looked at the dosimetric correlates of long-term dysphagia after 

oropharyngeal cancer (OPC) was treated with concurrent chemo-intensity-modulated 

radiation (IMRT) sparing sections of the swallowing organs(16). The pharyngeal constrictors 

(PC), glottic and supraglottic larynx (GSL), oesophagus, oral cavity, and major salivary 

glands were recognised as swallowing-related organs(16). 

Patient-reported Swallowing and Eating Domain scores, Observer-based (CTCAEv.2) 

dysphagia, and video fluoroscopy (VF) were used to assess dysphagia before and after 

treatment over a period of two years. All dysphagia outcomes were substantially linked with 

mean doses to PC, GSL, and oesophagus. All dysphagia outcomes were substantially linked 

with mean doses to PC, GSL, and oesophagus. All dysphagia metrics were substantially 

linked with mean dosages to each portion of the PCs (superior, middle, and inferior), with 

superior PCs showing the strongest correlations. Toxic doses (TDs) 50 and TD25 for elevated 

VF-based aspirations scores were 63 Gy and 56 Gy for PC, and 56 Gy and 39 Gy for GSL, 

respectively. Schwartz et al. studied 21 patients to see if there were any dosimetric 

predictors of long-term swallowing impairment following oropharyngeal intensity-modulated 

radiation. Univariate and multivariate analyses revealed dose–volume restrictions (V30 65 

percent and V35 35 percent for anterior oral cavity and V55 80 percent and V65 30 percent 

for high superior pharyngeal constrictors) that were predictive of objective swallowing 

failure(28). 

In 141 patients treated with concurrent intensity-modulated radiation treatment and 

chemotherapy for locally advanced head and neck cancer, Vlacich et. al.  discovered that a 

dosage to the inferior pharyngeal constrictor predicts protracted gastrostomy tube reliance. 

The authors found that keeping the mean inferior constrictor dosage at 41 Gy and V40 at 41% 

might help reduce the need for a gastrostomy tube(29). In 56 patients who underwent 

intensity modulated radiotherapy, Mazolla et colleagues discovered dose volume predictors 

of late dysphagia(30) 

Cagler et. al. studied 96 patients to evaluate early swallowing after intensity-modulated 

radiotherapy for head and neck squamous cell carcinoma and determine factors correlating 

with aspiration and/or stricture. the found that of the 96 patients, 32% had clinically 
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significant aspiration and 37%developed a stricture. The radiation dose–volume metrics, 

including the volume of the larynx receiving ≥50 Gy and volume of the inferior constrictor 

receiving ≥50 Gy were significantly associated with both aspiration and stricture. The mean 

larynx dose correlated with aspiration. Smoking history was the only clinical factor to 

correlate with stricture but not aspiration. Hence they concluded that Aspiration and stricture 

are common side effects after intensity-modulated radiotherapy for head-and-neck squamous 

cell carcinoma. The dose given to the larynx and inferior constrictors correlated with these 

side effects(31). 

They’ve proposed the following limits for PCs, with PTV coverage as a secondary concern: 

Dmax60Gy for superior PC; Dmax60Gy for cricopharyngeal muscle. D-mean50Gy, Dmax60, 

V5070% for middle PC; Dmax60Gy, V5070% for superior PC; Dmax60Gy for 

cricopharyngeal muscle. They also discovered that D-mean>26Gy and V30 >50% to the 

parotid were statistically linked to acute and late xerostomia, both of which can exacerbate 

dysphagia. 

One of the issues with sparing DARS is the tumour's proximity to these structures. As a 

result, there's always the chance that the tumour may be spared accidently while aiming to 

spare DARS. Feng et. al. performed a prospective trial of IMRT in 73 patients with 

oropharyngeal malignancies, with the goal of sparing non-involved areas of the swallowing 

structures, such as the pharyngeal constrictors, glottic and supraglottic larynx, oesophagus, 

oral cavity, and major salivary glands. They found that IMRT for oropharyngeal 

malignancies that aims to minimise dysphagia may be done safely and has good loco-regional 

tumour control rates. 

Rathod et. al. from Tata Memorial Hospital, Mumbai prospectively evaluated and compared 

health-related quality-of-life (QOL) outcomes in patients with head–neck squamous cell 

carcinoma randomized to either intensity-modulated radiation therapy (IMRT) or three-

dimensional conformal radiotherapy (3D-CRT) and assess serial longitudinal change in QOL 

over time.  QOL outcomes were assessed using the European Organization for Research and 

Treatment of Cancer (EORTC) QOL questionnaire (QLQ-C30) and Head-Neck module (H & 

N-35) at baseline (pre-treatment) and subsequently periodically on follow-up. Mean scores of 

individual domains/scales of 3D-CRT and IMRT were compared using ‘t’ test at each time 

point, while longitudinal change in mean scores of both groups over time was evaluated by 

repeated measurement analysis of variance. They found that fifty eight of the 60 randomized 
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patients who filled the QOL questionnaire at least at one time point were included in the 

analysis. Several general (emotional functioning, role functioning, social contact) as well as 

head and neck cancer-specific (dry mouth, opening mouth, sticky saliva, pain, senses) QOL 

domains were better preserved with IMRT compared to 3D-CRT at different time points. 

Importantly, none of the QOL domains were worse with IMRT at any time point. There was 

substantial deterioration in QOL scores immediate post-treatment (3-months) in both arms. 

However, QOL scores gradually but definitely improved over time for most domains. Global 

QOL, emotional/role functioning, nausea/vomiting, pain, swallowing, speech, social 

contact/eating, insomnia showed rapid recovery (<6 months) while physical/cognitive 

functioning, dry mouth, sticky saliva, fatigue, senses showed delayed recovery (>6 months). 

There were no significant differences in loco-regional or survival between the two arms. 

They concluded that there is substantial deterioration in QOL after curative-intent head–neck 

irradiation that gradually improves over time. IMRT results in clinically meaningful and 

statistically better QOL scores for some domains compared to 3D-CRT at several time points 

with comparable disease outcomes that could support its widespread adoption in routine 

clinical practice(14). 

Petkar et.al. described the protocol of a randomized clinical trial of standard IMRT vs Do-

IMRT They described that persistent dysphagia following primary chemoradiation (CRT) for 

head and neck cancers can have a devastating impact on patients’ quality of life. Single arm 

studies have shown that the dosimetric sparing of critical swallowing structures such as the 

pharyngeal constrictor muscle and supraglottic larynx can translate to better functional 

outcomes. However, there were no current randomised studies to confirm the benefits of such 

swallow sparing strategies. The aim of Dysphagia/Aspiration at risk structures (DARS) trial 

was to determine whether reducing the dose to the pharyngeal constrictors with dysphagia-

optimised intensity- modulated radiotherapy (Do-IMRT) will lead to an improvement in 

long- term swallowing function without having any detrimental impact on disease-specific 

survival outcomes. The DARS trial (CRUK/14/014) was a phase III multicentre randomised 

controlled trial (RCT) for patients undergoing primary (chemo) radiotherapy for T1-4, N0-3, 

M0 pharyngeal cancers. Patients were randomised (1:1 ratio) to either standard IMRT (S-

IMRT) or Do-IMRT. Radiotherapy doses were same in both groups; however, in patients 

allocated to Do-IMRT, irradiation of the pharyngeal musculature was reduced by delivering 

IMRT identifying the pharyngeal muscles as organs at risk. The primary endpoint of the trial 

was the difference in the mean MD Anderson Dysphagia Inventory (MDADI) composite 
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score, a patient-reported outcome, measured at 12 months post radiotherapy. Secondary 

endpoints include prospective and longitudinal evaluation of swallow outcomes incorporating 

a range of subjective and objective assessments, quality of life measures, loco-regional 

control and overall survival. It was the first RCT that investigates the effect of swallow 

sparing strategies on improving long-term swallowing outcomes in pharyngeal cancers(32).  

Nutting et.al. in their results of DARS trial narrated that most newly diagnosed oro- & 

hypopharyngeal cancers (OPC, HPC) are treated with (chemo)RT with curative intent but at 

the consequence of adverse effects on quality of life. CRUK/14/014 investigated if using Do-

IMRT to reduce RT dose to the dysphagia/aspiration related structures (DARS) improved 

swallowing function compared to S-IMRT. in their study patients with T1-4, N0-3, M0 

OPC/HPC were randomised 1:1 to S-IMRT (65 Gray (Gy)/30 fractions (f) to primary & 

nodal tumour; 54Gy/30f to remaining pharyngeal subsite & nodal areas at risk of microscopic 

disease) or Do-IMRT. The volume of the superior & middle pharyngeal constrictor muscle 

(PCM) (OPC) or inferior PCM (HPC) lying outside the high-dose target volume was set a 

mandatory mean dose constraint in Do-IMRT. Treatment allocation was by minimisation 

balanced by centre, use of induction/concomitant chemotherapy, tumour site & AJCC stage. 

Primary endpoint was mean MD Anderson Dysphagia Inventory (MDADI) composite score 

12 months after RT with 102 patients needed to detect a 10-point improvement (assuming S-

IMRT score of 72, standard deviation (SD) 13.8; 90% power, 2-sided 5% alpha). Patients 

were blind to treatment allocation. Secondary endpoints included local control. They reported 

that 112 patients (56 S-IMRT, 56 Do-IMRT) were randomised from 22 UK centres from 

06/2016 to 04/2018. Mean age was 57 years; 80% were male; 97% had OPC; 90% had AJCC 

stage 3&4 disease; 86% had concomitant chemotherapy only, 4% induction & concomitant 

and 10% no chemotherapy. 111/112 had RT doses as prescribed (1 patient died before RT). 

Median of the mean inferior PCM dose was S-IMRT 49.8Gy (IQR 47.1-52.4) vs. Do-IMRT 

28.4Gy (21.3–37.4), p < 0.0001; superior & middle PCM dose was S-IMRT 57.2Gy (56.3–

58.3) vs. Do-IMRT 49.7Gy (49.4–49.9), p < 0.0001. Do-IMRT had significantly higher 

MDADI scores: S-IMRT 70.3 (SD 17.3) vs. Do-IMRT 77.7 (16.1), p = 0.016. 3 local 

recurrences (1 S-IMRT, 2 Do-IMRT) have been reported. They concluded that Do-IMRT 

reduced RT dose to the DARS and improved patient reported swallowing function compared 

with S-IMRT. This is the first randomised study to demonstrate functional benefit of 

swallow-sparing IMRT in OPC(17). 
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MATERIALS AND METHODS 

Study design: Single arm prospective study 

Eligibility criteria:  

Inclusion criteria: 

1. Age >18 and<80 

2. Carcinoma in the oral cavity oropharynx, larynx or Hypopharynx.  

3. Stage T1-4, N0-3, M0  

4. Histologically confirmed squamous cell carcinoma  

6. ECOG score 0,1 or 2.  

7. Available to attend long term follow- up.  

Exclusion criteria: 

1. Pre-existing swallowing dysfunction not related to head and neck cancer.  

2. Previous radiotherapy to the head and neck region. 

 3.Posterior pharyngeal wall, retropharyngeal lymph node involvement 

 4. Major Head and neck surgery (excluding biopsies/tonsillectomy) 

 5. Tracheostomy tube  

 6. Co-morbidities which would interfere with completion of therapy and follow-up 

 7. Patients not willing for follow up 

 8. Nasopharyngeal carcinoma 

 

A. Sampling  

a. Sampling population : All patients with cancers of the oral cavity, oropharynx  larynx 

and hypopharynx attending Radiation oncology OPD 

 

b. Sample size calculation- 

Open EPI software from the internet was used for the sample size calculation (33). Based 

on literature review it was estimated that at least 50% of patients will have events during 

the study period affecting the quality of life and progression free survival 
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FIGURE 2: SAMPLE SIZE CALCULATION 

B. Study procedure: 

After the  approval from the Institute Ethics Committee ,patient accrual was done starting 

from the department of radiation oncology beginning from May 2020 and continued till 

August  2021 based on the inclusion criteria. All study cases satisfying  inclusion criteria 

were enrolled after obtaining proper informed consent. Hemogram, biochemical tests 

including liver function tests and renal function tests were done at the start of treatment and 

thereafter as indicated as per the current standard protocol of treating patients with 

chemoradiation in the department. 

 

Radiation therapy planning and treatment details 

CT Simulation -After counselling and explaining about the procedure each patient was 

immobilized in head first supine position with neck neutral and resting on a suitable headrest  

using 5 clamp thermoplastic mask of Medtronic, USA. Contrast enhanced CT scan images 

with slice thickness of 2.5 mm was obtained using GE optima 580, 16 slice CT simulator. 
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FIGURE 3: TREATMENT SETUP ON VERSA HD 
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FIGURE 4: 5 CLAMP THERMOPLASTIC MASK USED FOR IMMOBILIZATION 

 

Details of Radiotherapy- Patients received 66Gy in 30 fractions to the high-risk area 

[primary tumour and involved nodes (PTV_6600)] and 54Gy in 30 fractions (PTV_5400) to 

low-risk areas. Treatment was delivered using IMRT.  

 

Target volume delineation and planning 

The planning CT images were transferred to the MONACO treatment planning system of 

Elekta, UK. Any radiologically visible and clinically marked disease was contoured as Gross 

tumour volume (GTV). Two clinical target volumes (CTV) were defined and edited to 

exclude natural barriers to disease spread. CTV_6600 included in the primary and nodal gross 

tumour volume (GTV) with a suitable isotropic margin while the prophylactic CTV_5400 

included  remainder of the involved subsite and nodal levels at risk of microscopic disease. 

Corresponding planning target volumes (PTVs) were grown with 5 mm margins according to 

the Institutional practice. All PTVs were restricted to 5 mm within the skin surface for the 

purpose of dose optimization and evaluation. Thus, all target volumes were drawn on the TPS 

using standard guidelines for the IMRT of H & NSCC. Standard organs at risk (OAR) such 

as spinal cord, parotid glands, lens, cochlea, orbits, optic nerve, brain stem and lips etc were 

drawn. 



21 | P a g e  

 

The contouring of DARS  

The Superior, Middle and Inferior Constrictors, Base of Tongue, Superior Glottis, Glottic 

Larynx, Cricopharyngial Muscles, Cervical Oesophagus and Oesophageal Inlet Muscles were 

contoured as mentioned in published contouring guidelines defined by Christianen et al(34). 

For oropharyngeal primaries, mandatory mean dose constraints of <50 Gy to the volume of 

SMPCM lying outside PTV_6600 (Plan-SMPCM) together with an optimal mean dose 

constraint of <20 Gy to the volume of IPCM lying outside PTV_6600 (Plan-IPCM) have 

been defined. Likewise, for hypopharyngeal tumours, mandatory and optimal mean dose 

constraints of <50 Gy and <40 Gy have been set for Plan-SMPCM and Plan-IPCM 

respectively. 95 % of PTV was covered by 95% or more of the dose prescribed. The 

maximum plan dose was not exceeded 7260cGy Gy and the volume receiving 7260cGy Gy 

did not exceed 2 cm
3
. Crucially, was taken care that there will be no sparing of the constrictor 

muscles that lie within the PTV_6600.  

FIGURE 5: DELINEATION OF DARS STRUCTURE 

(Image Source: Monaco TPS image of actual study patient) 

 

Planning objectives were prioritized in the following order: 

1. Critical organ constraints (spinal cord and brainstem); 

2. PTV_6500 coverage. 

3. Constrictor constraints. 

4. PTV_5400 coverage. 

5. Parotid gland constraints 
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Treatment verification 

Treatment verification included cone beam CT. images were repeated for consecutive 3 days 

and any recurrent systematic  errors  in the setup were identified and corrected.  

Concomitant Chemotherapy – weekly cisplatin (40 mg/m2 ) was infused intravenously along 

with suitable hydration and supportive medications. Haematological and clinical parameters 

were checked before each cycle of chemotherapy, which was administered if they were under 

permissible limits as per standard guidelines of the Institute.  

 

Assessments  

All patients underwent weekly clinical review, complete blood counts and Kidney function 

tests as per the Institute guidelines for chemoradiation.  

National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE 

v5.0) was used to grade acute toxicity. Clinical assessments were done at 6 weeks, 3 months 

,6 months ,9 months after completion of treatment as a minimum. Additional investigations 

were requested if clinically indicated.  
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FIGURE 6: SUMMARY OF MATERIALS AND METHODS             

 

Data collection methods including settings & Periodicity: 

1. Statistical analysis was done with the use of Python and Microsoft excel 

2. MDADI scores of each patient were assessed at baseline and 3 and 6 months after 

completion of treatment by the primary investigator. 

3. EORTC QLQ –H & N 35 questionnaire were assessed at baseline ,3 months , 6 months 

and 9 months after completion of treatment 

 

Data analysis –  

1. Acute and late toxicities as percentage 

2 . Disease free survival and overall survival using Kaplan Meier survival curves 

 

Assessed for 
eligibility

•Age >18 <80 

•Ca oropharynx, larynx or Hypopharynx. 

•Patients with tumours of the oral cavity where radical radiotherapy dose will be delivered

•Stage T1-4, N0-3, M0 

•Histologically confirmed squamous cell carcinoma

Baseline 
evaluation

•1.Hemogram, biochemical tests including liver function tests and renal function tests at start of 
treatment

•2.Contrast RT planing CT scan of the head and neck before starting treatment

•3.The MDADI questionnaire  were assessed before start of treatment.

•4.EORTC QLQ –H & N 35 quostionnaire were assessed before starting treatment

TREATMENT

•Patients received 66-70Gy in 30# to the high risk area and 46-54Gy in 30 #to low risk areas. Dose 
constaints were given to DARS structures 

ASSESMENT

•Acute toxicity were assessed weekly during radiotherapy

•MDADI score was performed at baseline ,3 months , 6 months and 9 months after completion of 
treatment

•.EORTC QLQ –H & N 35 quostionnaire was assessed at baseline ,3 months , 6 months and 9 months 

after completion of treatment



24 | P a g e  

 

QoL SCORES AND CALCULATION 

For each patient enrolled in the study we obtained the QoL scores by using EORTC H&N 35 

questionnaire which consisted of 35 questions and 4 options under each question scored from 

1-4. Option 1 was designated as ‘not at all’, option 2 as ‘A little bit’, option 3 as ‘quite a bit’ 

and option 4 as ‘very much’. For eg: for question no:31. Have you had pain in your mouth, a 

patient with little bit of pain may mark the option 2 in the questionnaire. And similarly based 

on the severity of the symptom’s patients were  allowed to mark the suitable option for all the 

35 question sin the questionnaire. This option number is taken as the score from which a Raw 

score and a linear transformation score is derived with the help of the EORTC H&N 35 

scoring manual as given below: 
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Once Raw score and Linear Transformation scores were obtained at the beginning and end of 

each cycle, the data was compared for any statistically significant change in QoL in each of 

the 18 domains given in the scoring manual between the following groups:  

The comparisons were done between baseline QoL and QoL obtained after 3
rd

,6
th

 and 9
th

 

month of radiotherapy.  

The M.D. Anderson Dysphagia Inventory – it is a questionnaire to assess the swallowing 

ability of patients and consists of one global question and 19 composite questions. (19) 
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Data Analysis: The Various variables measured were analysed using descriptive and 

inferential statistics. Distribution of data of categorical variables such as, gender, clinical 

characteristics,  clinical stage, type of prior treatment was expressed as frequency and 

percentages. The continuous data such as age, QoL, overall survival and progression free 

survival on Do-IMRT  were expressed as mean with standard deviation or median with range. 

The change in QoL at different follow up time was compared using t test and Mann-Whitney 

u test. The change in QoL in different subgroups were done using t test and Mann-Whitney u 

test after proper data arrangement. All statistical analysis was carried out 5% level of 

significance and p< 0.05 is considered statistical significance. The statistical analysis was 

done using Python and its libraries seaborn, matplotlib, plotly, scipy, scikit learn and python 

stats module. Survival analysis was done using Kaplan Meier analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

RESULTS 
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RESULTS 

 

FIGURE 7: CONSORT FLOW DIAGRAM OF STUDY 

Total 31 patiesnts were accrued in the study starting from February 2020, and were treated 

with radical intent using IMRT and mostly with concomitant weekly cisplatin. Besides rotine 

clinical evaluation for the reponse and toxicity, patients underwent assessment by MD 

Anderson Dysphagia Inventry (MDADI) and EORTC QOL H & N35 questionnare. All 31 

patients were available at the end of 3
rd

 month assessment which fall down to 18 and 16 on 

6
th

 and 9
th

 month respectively.  By the last follow up done in January, 2022, 6 (19%) patients 

have died while 25 (81%) are alive. 

16 
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DEMOGRAPHIC DATA 

TOTAL NUMBER OF PATIENTS: 31 

GENDER DISTRIBUTION 

 

  

 

 

 

 

                          SEX NUMBER PERCENTAGE% 

M 21 68% 

F 10 32% 

Table 1- GENDER DISTRIBUTION 

Majority of the patients in the study were male (68%). 

 

AGE DISTRIBUTION 

 

 

 

 

 

 

PLOT 1 GENDER DISTRIBUTION 

PLOT 2- AGE DISTRIBUTION 
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AGE GROUP NUMBER 

21-30 1 

31-40 2 

41-50 8 

51-60 12 

61-70 8 

Table 2-AGE DISTRIBUTION 

The majority of the patients in the study were in age group of 51-60 years (38.7%) .  

 

PRIMARY SITE OF DISEASE 

 

PLOT 3- PRIMARY SITE OF DISEASE 

SITE NUMBER 

ORAL CAVITY 8 

OROPHARYNX 11 

HYPOPHARYNX 8 

LARYNX 4 

Table 3-PRIMARY SITE OF DISEASE 

Majority of patient had oropharynx as there primary site (35.5%) .  
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TOBACCO USAGE 

 

PLOT 4- TOBACCO USAGE 

 

TOBACCO USAGE  YES NO 

 23 8 

Table 4- TOBACCO USAGE 

Majority of patients were tobacco users (74%).  

 

STAGE AT INITIAL PRESENTATION 

 

PLOT 5- STAGE AT INITIAL PRESENTATION 
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INITIAL STAGE NUMBER OF PATIENTS 

I 0 

II 8 

III 10 

IV A 12 

IV B 1 

Table 5- STAGE AT INITIAL PRESENTATION 

Majority of patients had stage IV A disease at presentation (38.7%).  

 

TREATMENT GIVEN 

 

PLOT 6- TREATMENT GIVEN 

NACT F/B CTRT 27 

CTRT ALONE 3 

METRONOMIC F/B RT 1 

Table 6-TREATMENT 

Majority of the patients were treated by Neo-adjuvant chemotherapy followed by 

chemoradiation (87%). 
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RESULTS OF QUALITY OF LIFE (QOL) 

• Linear transformed scores from 18 QOL scales of EORTC head and neck -35. 

o Total 18 scales with transformed score (range-0 to 100 )  

o Reduction in score is an indicator of improved QOL except for the 

18
th

(weight gain -WG scale) 

• Md Anderson dysphagia inventory (MDADI)  

o Summarizes to MDADI composite score (20-100), with more the score better 

the functionality of swallowing  

o Provides a global score from a single question regarding dysphagia (1-5) with 

more the score better the functionality of swallowing  

 

NO. OF PATIENT AT EACH FOLLOW UP  

 

PLOT 7- NO. OF PATIENT AT EACH FOLLOW UP 

FOLLOW UP MONTH NO. OF PATIENTS 

BASELINE 31 

3 31 

6 18 

9 16 

Table 7- PATIENTS AT EACH FOLLOW UP 
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MEAN  EORTC H & N 35 QOL SCORES AT STARTING RADIOTHERAPY (N=31) 

 

 

PLOT 8-MEAN EORTC H & N 35 QOL SCORES AT STARTING RADIOTHERAPY 

(N=31) 

 

MEAN EORTC H & N 35 QOL SCORES AFTER 3 MONTHS FROM STARTING 

RADIOTHERAPY(N=31) 

 

PLOT 9-MEAN EORTC H & N 35 QOL SCORES AFTER 3 MONTHS FROM STARTING 

RADIOTHERAPY(N=31) 
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MEAN EORTC H & N 35 QOL SCORES AFTER 6 MONTHS FROM STARTING 

RADIOTHERAPY(N=18) 

 

PLOT 10-MEAN EORTC H & N 35 QOL SCORES AFTER 6 MONTHS FROM 

STARTING RADIOTHERAPY(N=18) 

 

 

 

MEAN EORTC H & N 35 QOL SCORES AFTER 9 MONTHS FROM STARTING 

RADIOTHERAPY(N=16) 

 

PLOT 11-MEAN EORTC H & N 35 QOL SCORES AFTER 9 MONTHS 
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The Radar Plots for Plotting EORTC H & N35 Scale for Analyzed Patients (At 0, 3, 6 

and 9 Months) 

 

 

 

 

 

 

 

 

 

 

To visually analyze the month post treatment, a particular EORTC H & N35 scale was 

maximum in value, indicating worse QOL (except weight gain (WG)) Radar Plots generated. 

In the above plot of Swallowing Scale, the ORANGE LINE POLYGON is the largest, thus 

showing that Swallowing Scores for most of the 31 patients were maximum at month 3. 

Radar plots were generated for each of the EORTC H & N35 scales with different colored 

lines for 0, 3, 6 and 9 months. 

 

The numbered points at the 

perimeter indicate the 

patient number 

For 0, 3, 6 and 9 months –Line 

colours are different 

More the distance of a line 

from the centre / larger the 

dimension of polygon of a 

coloured line => More the 

QOL scale score => Worse 

the QOL (except weight 

gain) 

PLOT 12- RADAR PLOT ANALYSIS 
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RADAR PLOT FOR SWALLOWING 

SCORES AT MONTH 0,3,6, AND 9. IT 

SHOWS THAT PATIENTS HAVE 

MAXIMUM SWALLOWING 

DIFFICULTY AT 3
RD

 MONTH AND IT 

DECREASES FURTHER WITH TIME  

 

 

RADAR PLOT FOR STICKY SALIVA 

SCORES AT MONTH 0, 3, 6, AND 9. IT 

SHOWS THAT MAXIMUM PATIENTS 

HAVE COMPLAINT OF STICKY SALIVA 

AT STARTING OF RADIOTHERAPY 

 

 

RADAR PLOT FOR DRY MOUTH SCRES 

AT MONTH 0,3,6,9-IT SHOWS THAT IN 

MAXIMUM NUMBER OF PATIENTS 

COMPLAINT OF DRY MOUTH WAS 

MAXIMUM AT 3 MONTH WHICH 

FURTHER IMPROVES WITH TIME. 

 

 

RADAR PLOT FOR SOCIAL EATING AT 

MONTH 0,3,6,9 – SHOWS THAT IN 

MAXIMUM NUMBER OF PATIENTS 

SOCIAL EATING SCORES WERE 

WORSE AT 3 MONTHS. DURING 

FURTHER FOLLOW UP IT STARTS 

DECREASING.  

 

PLOT 13- SW RADAR PLOT 

PLOT 14-SS RADAR PLOT 

PLOT 15- DR RADAR PLOT 

PLOT 16- SO RADAR PLOT 
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RADAR PLOT FOR SPEECH SCORES AT 

MONTH 0,3,6,9 – IT SHOWS THAT 

MAXIMUM PATIENTS HAVE 

DIFFIICULTY IN SPEAKING AT 3 

MONTHS  

 

 

RADAR PLOT FOR MOUTH OPENING 

SCORES AT MONTH 0, 3, 6, AND 9. IT 

SHOWS THAT MAXIMUM PATIENTS 

HAVE DIFFICULT IN MOUTH OPENING 

AT 0 AND 3 MONTHS  

 

 

RADAR PLOT FOR SOCIAL CONTACT 

SCORES AT MONTH 0,3,6, AND 9. IT 

SHOWS THAT MAXIMUM PATIENTS 

HAVE DIFFICULTY IN SOCIAL 

INTERACTION AT STARTING OF 

RADIATION AND AT 3 MONTHS 

 

 

RADAR PLOT FOR COUGH SCORES AT 

MONTH 0, 3, 6, AND 9. IT SHOWS THAT 

MAXIMUM PATIENTS HAVE 

COMPLAINT OF COUGH AT START OF 

RADIOTHERAPY 

 

PLOT 17- SP RADAR PLOT 

PLOT 18- OM RADAR PLOT 

PLOT 19- SC RADAR PLOT 

PLOT 20- CO RADAR PLOT 
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PLOT 22-PA RADAR PLOT 

 RADAR PLOT FOR FELT ILLSCORES AT 

MONTH 0,3,6, AND 9 – IT SHOWS THAT 

MAXIMUM PATIENTS HAVE FEELING 

OF ILLNESS AT STARTING OF RT AND 

AT 3 MONTHS  

 

 RADAR PLOT FOR PAIN SCORES AT 

MONTH 0,3,6, AND 9- IT SHOWS THAT 

MAXIMUM PATIENT COMPLAINS OF 

PAIN AT 3 MONTHS AFTER RT 

 

 

 

 

 RADAR PLOT FOR TEETH SCORES AT 

MONTH 0,3,6, AND 9-IT SHOWS THAT 

MAXIMUM PATIENTS WERE HAVING 

TOOTH RELATED PROBLEMS AT 

STARTING OF RADIOTHERAPY. 

 

 

 

 

 

 

 

 

 

 

 

 

 

PLOT 21- FI RADAR PLOT 

PLOT 23- TE RADAR PLOT 
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PERCENTAGE OF PATIENTS WITH INDICATIONS OF IMPROVED QOL USING 

EORTC H & N 35 QOL SCORE AT 3, 6 & 9  MONTHS – 

 

 

PLOT 24(a)-PERCENTAGE OF PATIENTS WITH INDICATIONS OF IMPROVED QOL 

USING EORTC H & N 35 QOL SCORE AT 3, 6 & 9  MONTHS – 

 

The linear transformed score of each of the 18 scales of EORTC H & N 35 Questionnaire of 

each of the patient was compared between baseline and 3 month, 3 month and 6 month and 6 

month and 9 month. A patient with score lesser than previous one was counted as having 

improvement in that particular QOL scale except for the  18
th

 scale for weight gain(WG) 

where reverse ( more the WG score better the QOL ). Percentage of patients with 

improvement in QOL was calculated using denominator equals to patient available for 

analysis at that time point.  
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PLOT 24(b)- QOL SCALE SHOWING IMPROVEMENT FROM BASELINE 

 

QOL MEASUREMENT TIME FROM 

BASELINE 

QOL SCALE SHOWING IMPROVEMENT 

FROM BASELINE IN =/> 25 % OF 

PATIENTS  IN DESCENDING ORDER 

3 MONTH  SS,TE,SC,PA,CO,NU 

6 MONTH  CO,OM,SP,SX 

9 MONTH  TE,SE,SC,SO,OM, SP,WL,SW 

 

The linear transformed score of each of the 18 scales of EORTC H & N 35 Questionnaire of 

each of the patient was compared between baseline and 3, 6 and 9 month. A patient with 

score lesser than previous one was counted as having improvement in that particular QOL 

scale except for the 18
th

 scale for weight gain(WG) where reverse ( more the WG score better 

the QOL ) . percentage of patients with improvement in QOL was calculated using 

denominator equals to patient available for analysis at that time point.  
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COMPARISON OF EORTC H & N35 PAIN SCORES(PA) - 

  

  

PLOT 25-COMPARISON OF EORTC H & N35 PAIN SCORES(PA) 

Above Box and Whisker plots were plotted to compare pain scores at different follow up 

times.  No statistically significant change was seen in pain scores related QoL for follow up 

time and age groups.  

 

 

BASELINE AND 3 MONTHS, P=0.06  6 MONTHS AND 9 MONTHS, P=0.32 

 BASELINE AND 9 MONTHS, P=0.56  3 MONTHS AND 6 MONTHS, P=0.97 
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COMPARISON OF EORTC H & N35 SWALLOWING SCORES(SW) AT 

  

 

 

PLOT 26-COMPARISON OF EORTC H & N35 SWALLOWING SCORES(SW) 

Above Box and Whisker plots were plotted to compare Swallowing scores at different follow 

up times.   Statistically significant change was seen in swallowing scores related QoL 

between baseline and 3
rd

 month(p<0.001) and between 6
th

 and 9
th

 month. Thus, there was 

significant worsening in swallowing scores at 3
rd

 month post RT. 

 

BASELINE AND 3 MONTHS, P<0.001  3 MONTHS AND 6 MONTHS, P0.75 

 6 MONTHS AND 9 MONTHS, P<0.001  BASELINE AND 9 MONTHS, P0.36 
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COMPARISON OF EORTC H & N35 TEETH SCORES(TE) AT  

  
  

  

PLOT 27-COMPARISON OF EORTC H & N35 TEETH SCORES(TE) 

Above Box and Whisker plots were plotted to compare teeth scores at different follow up 

times.   statistically significant change was seen in swallowing scores related QoL between 

baseline and 9
th

 month(p=0.03). Thus there was significant worsening in swallowing scores at 

9
th

 month post RT when compared with baseline scores. 

 

BASELINE AND 3 MONTHS, P=0.31  3 MONTHS AND 6 MONTHS, P=0.45 

 BASELINE AND 9 MONTHS, P=0.03  6 MONTHS AND 9 MONTHS, P=0.06 
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COMPARISON OF EORTC H & N35 MOUTH OPENING SCORES(OM) AT 

  

  

PLOT 28-COMPARISON OF EORTC H & N35 MOUTH OPENING SCORES(OM) 

Above Box and Whisker plots were plotted to compare mouth opening scores at different 

follow up times.   statistically significant change was seen in mouth opening scores related 

QoL between baseline and 3
rd

 month(p=0.02) and between 6
th

 and 9
th

 month(p=0.04). Thus 

there was significant worsening in ability to open mouth at 3
rd

 month and at 6
th

 month post 

RT 

 BASELINE AND 9 MONTHS, P=0.59  6 MONTHS AND 9 MONTHS, P=0.04 

 3 MONTHS AND 6 MONTHS, P=0.7 BASELINE AND 3 MONTHS, P=0.02 
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COMPARISON OF EORTC H & N35 DRY MOUTH SCORES(DR) AT-  

 

 

  

PLOT 29-COMPARISON OF EORTC H & N35 DRY MOUTH SCORES(DR) 

Above Box and Whisker plots were plotted to compare dry mouth scores at different follow 

up times.   statistically significant change was seen in mouth opening scores related QoL 

between baseline and 3
rd

 month(p<0.001) and between baseline and 9
th

 month(p=0.008). 

Thus, there was significant increase in dryness of mouth at 3
rd

 and 9
th

 month as compared to 

baseline.  

BASELINE AND 3 MONTHS, P<0.001 

 3 MONTHS AND 6 MONTHS, 

P=0.42 

 6 MONTHS AND 9 MONTHS, 

P=0.6 

 BASELINE AND 9 MONTHS, 

P=0.008 
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COMPARISON OF EORTC H & N35 STICKY SALIVA SCORES(SS) AT- 

  

  

    

PLOT 30-COMPARISON OF EORTC H & N35 STICKY SALIVA SCORES(SS) 

Above Box and Whisker plots were plotted to compare sticky saliva scores at different follow 

up times.   statistically significant change was seen in sticky saliva scores related QoL 

between baseline and 3
rd

 month(p<0.001)  

 

 

 

 

BASELINE AND 3 MONTHS, P=0.01 
 3 MONTHS AND 6 MONTHS, P=0.002 

 6 MONTHS AND 9 MONTHS, 

P=0.25 

 BASELINE AND 9 MONTHS, 

P=0.74 
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COMPARISON OF EORTC H & N35 SENSES SCORES(SE) AT- 

  

  

PLOT 31-COMPARISON OF EORTC H & N35 SENSES SCORES(SE) 

Above Box and Whisker plots were plotted to compare senses scores at different follow up 

times. statistically significant change was seen in senses scores related QoL between baseline 

and 3
rd

 month(p=0.01) and between 6
th

 and 9
th

 month(p=0.002). Thus, there was significant 

increase in deterioration of sense of taste and smell observed at 3
rd

 and 9
th

 month as 

compared to baseline 

 

 

BASELINE AND 3 MONTHS, P=0.01  3 MONTHS AND 6 MONTHS, 

P=0.93 

 6 MONTHS AND 9 MONTHS, 

P=0.002 

 BASELINE AND 9 MONTHS, 

P=0.43 
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COMPARISON OF EORTC H & N35 COUGHING SCORES(CO) AT 

  

  

  
  

PLOT 32-COMPARISON OF EORTC H & N35 COUGHING SCORES(CO) 

Above Box and Whisker plots were plotted to compare coughing scores at different follow up 

times. No statistically significant change was seen in cough scores related QoL at any 

duration of follow up.  

 

 

 

 

BASELINE AND 3 MONTHS, P=0.85 
 3 MONTHS AND 6 MONTHS, 

P=0.56 

 6 MONTHS AND 9 MONTHS, 

P=0.44 
 BASELINE AND 9 MONTHS, 

P=0.27 
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COMPARISON OF EORTC H & N35 FELT ILL SCORES(FI) AT 

  

  

  

  

PLOT 33-COMPARISON OF EORTC H & N35 FELT ILL SCORES(FI) 

Above Box and Whisker plots were plotted to compare felt ill scores at different follow up 

times. statistically significant change was seen in felt ill scores related QoL between baseline 

and 3
rd

 month(p=0.003). Thus, there was significant increase in feeling of illness among 

patients observed at 3
rd

 month as compared to baseline 

 

 

BASELINE AND 3 MONTHS, P=0.003 

 3 MONTHS AND 6 MONTHS, P=0.96 

 6 MONTHS AND 9 MONTHS, P=0.11  BASELINE AND 9 MONTHS, P=0.23 
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COMPARISON OF EORTC H & N35 SPEECH SCORES (SS)AT 

  

  

    

PLOT 34-COMPARISON OF EORTC H & N35 SPEECH SCORES (SS) 

Above Box and Whisker plots were plotted to compare speech scores at different follow up 

times. statistically significant change was seen in speech scores related QoL between baseline 

and 3
rd

 month(p<0.001). Thus there was significant worsening in ability to speak among 

patients observed at 3
rd

 month as compared to baseline 

 

BASELINE AND 3 MONTHS, P<0.001  3 MONTHS AND 6 MONTHS, P=0.1 

 6 MONTHS AND 9 MONTHS, P=0.11  BASELINE AND 9 MONTHS, P=0.46 
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COMPARISON OF EORTC H & N35 SOCIAL EATING SCORES(SO) AT 

  

  

    

PLOT 35-COMPARISON OF EORTC H & N35 SOCIAL EATING SCORES(SO) 

Above Box and Whisker plots were plotted to compare social eating scores at different follow 

up times. statistically significant change was seen in social eating scores related QoL between 

baseline and 3
rd

 month(p<0.001), between 3
rd

 and 6
th

 month(p=0.007), between 6
th

 and 9
th

 

month (p=0.003). Thus there was significant worsening in ability to eat with other peoples 

and it remains for a longer duration.  

 

 

BASELINE AND 3 MONTHS, P<0.001  3 MONTHS AND 6 MONTHS, P=0.007 

 6 MONTHS AND 9 MONTHS, P=0.003  BASELINE AND 9 MONTHS, P=0.2 
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COMPARISON OF EORTC H & N35 SOCIAL CONTACT SCORES(SC) AT 

  

  

    

PLOT 36-COMPARISON OF EORTC H & N35 SOCIAL CONTACT SCORES(SC) 

Above Box and Whisker plots were plotted to compare social contact scores at different 

follow up times. statistically significant change was seen in social contact scores related QoL 

between  3
rd

 month and 6
th

 month(p=0.009). Thus there was significant increase in inability 

to maintain social contacts with other peoples after 3
rd

 month.  

 

 

 

BASELINE AND 3 MONTHS, P=0.8  3 MONTHS AND 6 MONTHS, P=0.009 

 6 MONTHS AND 9 MONTHS, P=0.17  BASELINE AND 9 MONTHS, P=0.42 
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COMPARISON OF EORTC H & N35 SEXUALITY SCORES(SX) AT 

 
 

  

PLOT 37-COMPARISON OF EORTC H & N35 SEXUALITY SCORES(SX) 

Above Box and Whisker plots were plotted to compare sexuality scores at different follow up 

times. statistically significant change was seen in sexuality scores related QoL between 

baseline and 3
rd

 month(p=0.02)3
rd

 month and baseline and 9
th

 month (p=0.001). 

 

 

BASELINE AND 3 MONTHS, P=0.023  3 MONTHS AND 6 MONTHS, P=0.07 

 6 MONTHS AND 9 MONTHS, P=0.47  BASELINE AND 9 MONTHS, P=0.001 
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COMPARISON OF EORTC H & N35 PAIN KILLERS SCORES(PK) AT  

    

  

  

PLOT 38-COMPARISON OF EORTC H & N35 PAIN KILLERS SCORES(PK) 

Above Box and Whisker plots were plotted to compare pain killer scores at different follow 

up time. statistically significant change was seen in pain killer scores related QoL between 

baseline and 3
rd

 month(p=0.002) and baseline and 9
th

 month(p<0.001). Thus, there was 

significant increase in use of pain killers at 3 month and at 9 months as compared to baseline. 

 

 - 

 6 MONTHS AND 9 MONTHS, P=0.16 

BASELINE AND 3 MONTHS, P=0.002 

 BASELINE AND 9 MONTHS, 

P<0.001 

 3 MONTHS AND 6 MONTHS, P=0.88 
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COMPARISON OF EORTC H & N35 NUTRITIONAL SUPPLEMENTS 

SCORES(NU) AT 

    

    

PLOT 39-COMPARISON OF EORTC H & N35 NUTRITIONAL SUPPLEMENTS 

SCORES(NU) 

Above Box and Whisker plots were plotted to compare nutritional supplement scores at 

different follow up time. statistically significant change was seen in nutritional supplement 

scores related QoL between 3
rd

 and 6
th

 month(p=0.007) and baseline and 9
th

 month(p<0.001). 

Thus, there was significant increase in use of nutritional supplements at 6
th

 month and at 9
th

 

month.  

BASELINE AND 3 MONTHS, P=0.9  3 MONTHS AND 6 MONTHS, P=0.0.007 

 6 MONTHS AND 9 MONTHS, P=0.55  BASELINE AND 9 MONTHS, P<0.001 
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COMPARISON OF EORTC H & N35 FEEDING TUBE SCORES(FE) AT 

    

    

PLOT 40-COMPARISON OF EORTC H & N35 FEEDING TUBE SCORES(FE) 

Above Box and Whisker plots were plotted to compare feeding tube scores at different follow 

up time. statistically significant change was seen in feeding tube scores related QoL between 

6
th

 and 9
th

 month(p=0.09) 

.  

 

 

BASELINE AND 3 MONTHS, P=0.1  3 MONTHS AND 6 MONTHS, 0.73 

 6 MONTHS AND 9 MONTHS, P=0.09  BASELINE AND 9 MONTHS, P=0.14 
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COMPARISON OF EORTC H & N35 WEIGHT LOSS SCORES(WL) AT 

  

  

  

  

PLOT 41-COMPARISON OF EORTC H & N35 WEIGHT LOSS SCORES(WL) 

 Above Box and Whisker plots were plotted to compare weight loss scores at different follow 

up time . no statistically significant change was seen in weight loss scores related QOL at any 

time. thus, there is no significant change in weight during follow up. 

 

 

BASELINE AND 3 MONTHS, P=0.45  3 MONTHS AND 6 MONTHS, P=0.97 

 6 MONTHS AND 9 MONTHS, P=0.44  BASELINE AND 9 MONTHS, P=0.13 
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COMPARISON OF EORTC H & N35 WEIGHT GAIN SCORES(WG) AT 

  

  

  
  

PLOT 42-COMPARISON OF EORTC H & N35 WEIGHT GAIN SCORES(WG) 

Above Box and Whisker plots were plotted to compare weight gain scores at different follow 

up time . no statistically significant change was seen in weight gain scores related QOL at 

any time . thus there is no significant change in weight during follow up. 

 

 

 

BASELINE AND 3 MONTHS, P=0.45 
 3 MONTHS AND 6 MONTHS, P=0.97 

 6 MONTHS AND 9 MONTHS, 

P=0.44 

 BASELINE AND 9 MONTHS, P=0.13 
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COMPARISON OF MEAN COMPOSITE MDADI SCORE AT-  

   

   

   
  

PLOT 43-COMPARISON OF MEAN COMPOSITE MDADI SCORE 

Above Box and Whisker plots were plotted to compare mean composite MDADI score at 

different follow up time. statistically significant change was seen in mean composite MDADI 

scores between baseline and 3
rd

 month (p<0.001) and between baseline and 9
th

 

month(p<0.001) . Thus, there was significant increase in dysphagia at 3 month when 

compared to baseline  

 

 

 BASELINE AND 9 MONTHS, 

P<0.001 

 3 MONTHS AND 6 MONTHS, P=0.5 

 6 MONTHS AND 9 MONTHS, 

P=0.83 

BASELINE AND 3 MONTHS, P<0.001 
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PERCENTAGE CHANGE IN SWALLOWING SCORE BETWEEN 3
RD

 AND 6
TH

 

MONTH AND ITS COMPARISON WITH MEAN DARS DOSE - 

 Given scatter plot show relationship between 

percentage change in SW score between 3
rd

 and 

6
th

 month and mean DARS dose Pearson 

correlation score for this was 0.56 which shows 

strong positive correlation between the two 

parameters. Comparison of mean DARS dose 

with percentage change in global MDADI score 

between 3 month and 6 months Thus we can 

conclude that with increase in mean DARS dose 

percentage negative change in swallowing score 

also increases implying improvement in 

swallowing ability 

 

 

PLOT 44-PERCENTAGE CHANGE IN SWALLOWING SCORE BETWEEN 3RD AND 

6TH MONTH AND ITS COMPARISON WITH MEAN DARS DOSE 

Mann Whitney u test significant at p<0.01 
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PERCENTAGE CHANGE IN DRY MOUTH SCORE BETWEEN 3
RD

 AND 6
TH

 

MONTH AND ITS COMPARISON WITH MEAN DARS DOSE – 

 Given scatter plot show 

relationship between percentage 

change in DR score between 3
rd

 

and 6
th

 month and mean DARS 

dose. 

Pearson correlation score for 

this was 0.22 which shows mild 

positive correlation between the 

two parameters. Thus we can 

conclude that with increase in 

mean DARS dose percentage 

negative change in dry mouth 

score also increases implying 

improvement in dryness of 

mouth at 6 months.  

 

PLOT 45-PERCENTAGE CHANGE IN DRY MOUTH SCORE BETWEEN 3RD AND 

6TH MONTH AND ITS COMPARISON WITH MEAN DARS DOSE 
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PERCENTAGE CHANGE IN MOUTH OPENING SCORE BETWEEN 3
RD

 AND 6
TH

 

MONTH AND ITS COMPARISON WITH MEAN DARS DOSE – 

 Given scatter plot show relationship between 

percentage change in OM score between 3
rd

 

and 6
th

 month and mean DARS dose Pearson 

correlation score for this was 0.06 which 

shows no correlation between the two 

parameters. Thus, we can conclude that with 

increase in mean DARS dose there is no 

change in percentage change in mouth 

opening score implying no significant 

relationship between mean DARS dose and 

mouth opening 

 

PLOT 46-PERCENTAGE CHANGE IN MOUTH OPENING SCORE BETWEEN 3RD 

AND 6TH MONTH AND ITS COMPARISON WITH MEAN DARS DOSE 

PERCENTAGE CHANGE IN PAIN SCORE BETWEEN 3
RD

 AND 6
TH

 MONTH AND 

ITS COMPARISON WITH MEAN DARS DOSE - 

 Given scatter plot show relationship 

between percentage change in PA score 

between 3
rd

 and 6
th

 month and mean 

DARS dose Pearson correlation score for 

this was 0.25 which shows mild positive 

correlation between the two parameters. 

Thus, we can conclude that with increase 

in mean DARS dose percentage negative 

change in pain score also increases 

implying decrease in pain at 6 months 

PLOT 47-PERCENTAGE CHANGE IN PAIN SCORE BETWEEN 3RD AND 6TH 

MONTH AND ITS COMPARISON WITH MEAN DARS DOSE 
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PERCENTAGE CHANGE IN SOCIAL EATING SCORE BETWEEN 3
RD

 AND 6
TH

 

MONTH AND ITS COMPARISON WITH MEAN DARS DOSE - 

 

 

Given scatter plot show relationship 

between percentage change in SO score 

between 3
rd

 and 6
th

 month and mean 

DARS dose Pearson correlation score for 

this was 0.28 which shows mild positive 

correlation between the two parameters. 

thus, we can conclude that with increase 

in mean DARS dose percentage negative 

change in social eating score also 

increases implying that patients feel more 

comfortable in eating in front of others at 

6 months post Rt as compared to 3 

months 

 

PLOT 48-PERCENTAGE CHANGE IN SOCIAL EATING SCORE BETWEEN 3RD AND 

6TH MONTH AND ITS COMPARISON WITH MEAN DARS DOSE 
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PERCENTAGE CHANGE IN TEETH SCORE BETWEEN 3
RD

 AND 6
TH

  MONTH 

AND ITS COMPARISON WITH MEAN DARS DOSE - 

 

 

Given scatter plot show relationship 

between percentage change in TE 

score between 3
rd

 and 6
th

 month and 

mean DARS dose pearson 

correlation score for this was 0.16 

which shows mild positive 

correlation between the two 

parameters. Thus, we can conclude 

that with increase in mean DARS 

dose percentage negative change in 

speech score also increases implying 

improvement in ability to 

communicate at 6 months as 

compared to 3
rd

 month. 

 

PLOT 49-PERCENTAGE CHANGE IN TEETH SCORE BETWEEN 3RD AND 6TH  

MONTH AND ITS COMPARISON WITH MEAN DARS DOSE 
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PERCENTAGE CHANGE IN DRY MOUTH SCORE BETWEEN 3 AND 6 MONTH 

AND ITS COMPARISON WITH MEAN PAROTID DOSE 

 

Mann Whitney u test significant at 

p<0.05 

 

PLOT 50-Percentage change in dry mouth score between 3 and 6 month and its comparison 

with mean parotid dose 

 

MDADI 

MONTH COMPOSITE MEAN MDADI DOSE GLOBAL MEAN MDADI 

DOSE 

0 48.96 4 

3 36.94 1.8 

6 39.38 3.5 

9 55.78 4.3 

Table 8- COMPARISON OF MEAN COMPOSITE AND GLOBAL MDADI SCORE WITH TIME 
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PLOT 51- COMPARISON OF MEAN COMPOSITE AND GLOBAL MDADI SCORE 

WITH TIME 

COMPARISON OF MEAN DARS DOSE WITH PERCENTAGE CHANGE IN 

GLOBAL MDADI SCORE BETWEEN 3 MONTH AND 6 MONTH – 

 

Pearson correlation score- -0.15 

Mann Whitney u test Not significant at 

p>0.05 

 

 the median was almost similar with no 

statistical significance between the 

groups. Mann Whitney u test not 

significant at p<0.05 

 

PLOT 52-MDADI SCORE AT 3 MONTH ON BASIS OF DOSE 

PLOT 53-COMPARISON OF MEAN DARS DOSE WITH PERCENTAGE CHANGE IN 

GLOBAL MDADI SCORE BETWEEN 3 MONTH AND 6 MONTHS 
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COMPARISON OF ABSOLUTE SCORES OF EORTC H & N 35 DOMAINS AT 

EACH FOLLOW UP WITH MEAN DARS DOSE((μDD)  

Coughing (Mean) Dry Mouth (Mean) 

Feeding Tube (Mean) 

 

Felt Ill (Mean) 

Weight Loss (Mean) Pain (Mean) 
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Nutrition Supplement (Mean) 
Mouth Opening (Mean): 

Significant diff at 9 months 

Pain Killer Use (Mean) Social Contact (Mean) 

Senses (Mean) Social Eating (Mean) 

p<0.05
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Speech (Mean) Sticky Saliva (Mean) 

Swallowing (Mean) : Difference 

significant at 9 m 

Sexuality (Mean) 

Teeth (Mean) Weight Gain (Mean) 

PLOT 54- COMPARISON OF ABSOLUTE SCORES OF EORTC H & N 35 DOMAINS 

AT EACH FOLLOW UP WITH MEAN DARS DOSE (μDD) 

p<0.05
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SURVIVAL ANALYSIS 

Kaplan Meier Survival Analysis with groups according to the site of primary 

(p=0.135) 

 

Kaplan Meier Survival Analysis with group according to DOSE(p=0.656) 

 

Overall Kaplan Meier Survival Analysis 

PLOT 55- SURVIVAL ANALYSIS 
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RESULTS OF TOXICITY (CTCAE v 5.0) 

MUCOSITIS  

 

 

PLOT 556- MUCOSITIS 

Maximum > 3/4 grade Mucositis was seen at third week of chemoradiotherapy (70%) 

DERMATITIS 

 

PLOT 567- DERMATITIS 

 

Maximum > 3/4 grade Dermatitis was seen at second week of chemoradiotherapy (20%) 

 



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

DISCUSSION 
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DISCUSSION 

Head and Neck Squamous Cell Cancer (H & NSCC) is the leading cause of cancer related 

morbidity and mortality in India(35). While surgery or radiation therapy alone are the only 

main pillars of treatment for very early disease, majority of patients present in locally 

advanced stage and need multimodal treatment(36). Radiation therapy plays a crucial role in 

adjuvant treatment for the patients who have been operated and attains primary role in sites or 

stage which are inoperable. Oral cavity is the most frequent site amenable by surgery while 

most other sites like oropharynx, hypopharynx, larynx and paranasal sinuses are treated with 

concomitant radiation therapy and cisplatin-based chemotherapy. Concomitant 

Chemoradiation offers organ preservation approach in larynx where salvage surgery can be 

done for those who progress or recur despite chemoradiation therapy. Radical radiation 

therapy given in doses of 66-70 Gy over 6 to 7 weeks period in H & NSCC is the most 

common standard treatment of H & NSCC treated with curative intent. It has its own toll in 

form of early toxicities like mucositis and dermatitis within 90 days of treatment, and many 

more adverse effects lasting for the life of patient like dryness of mouth, difficulty in 

swallowing, teeth problems and fibrosis. The present study focused on evaluating adverse 

effects on patients swallowing functions when treated with modern Intensity Modulated 

Radiation Therapy (IMRT) in H & NSCC. With IMRT, it is possible to identify and limit 

doses to structures which have been shown the role in dysphagia associated with radiation 

therapy. The structures of Superior, Middle and Inferior Constrictors, Base of Tongue, 

Superior Glottis, Glottic Larynx, Cricopharyngial Muscles, Cervical Oesophagus and 

Oesophageal Inlet Muscles have been found to play maximum roles in dysphagia produced 

by radiation therapy and are collectively called as Dysphagia Aspiration Related Structures 

(DARS)(16). Most of the time it is difficult to spare these structures in patients with large 

primaries located in the vicinity such as in oropharynx and that too in a busy Radiation 

Oncology Department, when the treatment of primary becomes the priority. The study 

attempted to cautiously minimize the dose to DARS < 50Gy in patients of H & NSCC treated 

with IMRT and concomitant cisplatin chemotherapy.  

 

Patient Characteristics and the Treatment 

In demographics the majority of the patients were male (78%), aged 51-60 years (39%) and 

tobacco users (74%). The results are redundant to all studies from India as it is clearly linked 
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to tobacco being the main causative agent for H & NSCC and more frequently used by males 

in the region(35,37).  

Majority of these patients in the study had primary in Oropharynx (36%) followed by 

Hypopharynx (26%). Chemoradiation is the main modality for the H & NSCC of Oro-

Hypopharynx and the study included only patients treated with radical doses of radiation 

therapy. Stage wise most patients were AJCC stage IV (39%) and had received Platinum 

based Neoadjuvant Chemotherapy (NACT) (87%). NACT was included in the treatment 

decisions for most patients of hypopharynx for down staging of disease and many with 

oropharyngeal as a bridge treatment before they could get slots for Chemo-IMRT due to 

logistic reasons(38,39). Almost all 100% patients could complete their treatment with IMRT 

66-70 Gy in 33-35 fractions along with concomitant weekly cisplatin-based chemotherapy. In 

all patients 95% of PTV was covered by 95% or more of prescribed dose. DARS structures 

were attempted with constraint of D50 < 50Gy during planning with IMRT, but without 

compromising dose coverage of the PTV.  In the present study the mean DARS dose 

achieved for all 31 patients was 51.4 Gy. Most patients could receive 5 cycles of concomitant 

cisplatin (40mg/m
2
) based chemotherapy.  

 

The Quality-of-Life Tools (Functional Tool – MDADI and Symptom Scale – EORTC  

H & N35) 

Two validated tools to assess swallowing functions were used for the study. MD Anderson 

Dysphagia Inventory (MDADI) and European Organization for Research and Treatment of 

Cancer (EORTC) Head and Neck 35 (H & N35) questionnaire. While there are 20 questions 

in MDADI which yield a global score and a composite score, there are 35 questions in 

EORTC H & N35 which get transformed to 18 scales of QOL(15,19). While more the 

MDADI score indicates betterment, it’s reverse for 17 scales of EORTC H & N35 where 

lesser the score indicates better QOL. The 18
th
 scale of EORTC H & N35 is weight gain 

(WG) which is directly proportional to the improvement of QOL.  

 

The QOL Measurements and Time Trends 

At the time of accrual in the study most of the patients had highest EORTC H & N35 scores 

(worse QOL) of pain killer usage (mean 54.8), weight loss (mean 54.83), felt ill (mean 38.7), 

social eating (mean 37.9) and sexuality (mean 36.5). The least score was in feeding tube 

(mean 13). For preliminary visual examination to identify the main period out of months 3, 6 
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or 9, at which a  particular QOL scale was highest  (indicating worst QOL, except for weight 

gain), radar plots were used for each of the 18 scales of EORTC H & N35(40). Almost all 

QOL scales were having highest value at the month 3 from the treatment. This was expected, 

as acute adverse effects of radiation continue impact on QOL for first 3 months post radiation 

and then gradually resolve with time. As was also observed in the IMRT vs. 3DCRT trial in 

H & NSCC conducted in Tata Memorial Hospital, Mumbai, adverse effects post 3 months are  

mostly late effects which start and exhibit themselves later, as compared to acute toxicities in 

the initial 90 days(14). The EORTC H & N35 QOL scores peaked at 3 months post IMRT in 

PARSPORT trial of parotid sparing(41). The desired benefits of IMRT to spare parotids, in 

the study were visible as better resolution of these scores gradually post 3
rd

 month onwards. 

In yet another large study from Taiwan with 675 nasopharyngeal cancers treated with IMRT, 

maximum post treatment EORT H & N35 scores were reported at 3 months from the 

treatment(42). The changes in each of the QOL scores were explored at timelines of 3rd, 6th 

and again at 9
th
 months of the treatment. 

The MDADI global as well as composite scores also had nadir at month 3 (global [gl] =1.8 

out of 5 and composite [cp] = 36.94 out of 100) and then gradually improved on 6
th
 (gl=3.5 

and cp=39.38) and 9
th

 months (gl=4.3 and cp=55.78). The differences of scores between 

baseline, month 3
rd

, 6
th

 and 9
th

 were significant. 

 

The Mean DARS Dose (μDD) and Changes in the QOL 

The mean linear transformed score for each of the 18 scales of EORTC H & N35 showed 

worst QOL in the 3
rd

 month from the treatment. Thereafter started resolving. For analysing 

the association of QOL parameters with the dose to DARS, mean of dose to all DARS 

structures was calculated for each patient and termed as Mean DARS Dose (μDD). From the 

scatter plots of μDD and changes in QOL, it was found that most changes showed difference 

with cut off μDD of 48.96 Gy. Thus, additional analysis were done for group of patients with 

μDD </= 48.96 and μDD > 48.96. 

Although statistically insignificant, the EORTC H & N35 scores for patients with μDD </= 

48.96 were lesser at 3
rd

 month for Coughing, Weight Loss, Nutritional Supplement, Social 

Contact. At month 6
th

 scores reduced (QOL improved) additionally for Mouth Opening, 

Senses, Swallowing, Sexuality and Teeth. Finally at the maximum follow up assessment time 

of 9 months, in our study, all 18 QOL parameters improved in group with μDD </= 48.96 for 

Coughing, Dry Mouth, Feeding Tube, Weight Loss, Mouth Opening, Senses, Swallowing and 
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Teeth Score. Interestingly, Swallowing (SW) and Mouth (OM) Opening scores were 

significantly lesser for the μDD </= 48.96 Gy at 9
th
 month (p<0.05).  

The score for a QOL for a patient is not only dependent on the treatment factors but may as 

well on host differences and perception of a patient for that particular domain of the QOL. As 

a common perception in the society and also as a result of counselling before the treatment, 

most patients expect a deterioration in the QOL during the treatment and lasting for some 

time after the anti-cancer therapy. Their main concern is survival and resolution of adverse 

effects, so that they can dispose duties of their life with reasonable QOL. To analyse that, 

percentage change in the QOL score was examined. As the peak of worst QOL was 

experienced by patients in their follow up at 3
rd

 month, its resolution at next follows up at 6
th 

months was analysed by calculating percentage change of score at 6
th
 month as compared 

from 3
rd

 month. The DARS dose value of μDD is supposed to affect the Swallowing QOL 

maximum and indeed, the study found a novel finding of almost linear relationship between 

μDD and Percentage Change in EORTC H & N35 Swallowing Score between 6
th

 and 3
rd

 

month (Pearson correlation coefficient =   0.55, strong correlation). As QOL is inversely 

related with scores of EORTC H & N35 scores, this implied more the μDD, worse the QOL 

of swallowing. The μDD cut off at which the percentage changes transformed from positive 

to negative was at μDD=48.96 Gy. The difference in percentage change of swallowing 

analysis was significant below and above the cut off dose of μDD=48.96 Gy, with p < 0.01. 

Such a linear model of relationship between mean DARS dose and swallowing is a novel 

finding of the study and can be further confirmed and validated for modelling prospectively 

and also from retrospective data from the previous studies.  

Eisburch et. al in their article describing DARS, proposed dose constraints for DARS  equal 

to 50 Gy or lower, as this was the lowest dose at which they could observe stricture in the 

pharynx(16). On the basis of these studies a randomized controlled trial evaluating standard 

IMRT without DARS constraints and Do-IMRT (Dysphagia optimised IMRT) with 

constraint of DARS < 50 Gy prescribed during IMRT planning was conducted. As per 

preliminary results of ‘DARS’ (CRUK/14/014) trial published by Nutting et. al. in 2020, they 

could achieve mean dose to Superior and Middle Pharyngeal Constrictor Muscles around 

49.7 Gy in the Do-IMRT arm. This mean dose was as high as 57 Gy in standard IMRT arm in 

which there was significantly inferior outcomes in swallowing(17). In the present study the 

mean DARS dose for all 31 patients combined was 51.4 Gy. There was significant difference 
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at cut off of μDD=48.96Gy and a novel linear relationship between μDD and percentage 

change in the swallowing scale of patients. 

Neither the Composite nor the Global MDADI functional score could detect any significant 

difference between μDD of less than or equal, and more than 48.96Gy.  

The median mean parotid dose of the study patients was 30.5Gy (14.8Gy to 55Gy). The high 

dose of 55Gy was in an oral cancer patient. The literature recommends keeping the mean 

dose to the parotid < 26Gy to prevent xerostomia. As less than 5 patients were available at 

the month 6, with the mean parotid dose < 26Gy, the statistical analysis could be done with 

Mann Whitney U test only when mean parotid dose groups were separated at 29.51 Gy. The 

EORTC H & N35 Dry Mouth scale was significantly different between patients with mean 

parotid dose of less than or equal, and more than 29.51Gy. There was difference of 71 points 

in Dry Mouth scale between the patients grouped by dose less than or equal to verses more 

than, 29.51 Gy (p <0.05). 

 

The Survival Analysis 

Till the time of last date of follow up and data analysis, only 6/31 (19%) patients have died. 

With only 19% of events, the study has not reached sufficient follow up and median overall 

survival not yet reached. Similarly, disease free survival has not yet reached. Survival was 

also analysed for different groups using Kaplan Meir Plots and χ² test. Overall survival did 

not significantly differ when grouped according to the primary site or the stage of H & NSCC 

(p>0.10). In a study between 3DCRT and IMRT in H & NSCC,  78% patients belonged to 

stage III and IV H & NSCC in the IMRT arm with 3 year survival of70.6%(14). The survival 

may thus gradually reveal with time. After the sufficient follow up, survival analysis can be 

repeated for the study patients. 

As there was significant difference in percentage improvement in the swallowing QOL at 6 

months as compared to 3
rd

 month between patients with Mean DARS Dose (μDD) of </= 

48.98 Gy or > 48.96 Gy and also in the mean swallowing scores at 9 months, overall survival 

between these groups was also analysed. The overall survival between these dose groups was 

not found to have any significant difference. Thus, with reduction of μDD below 48.96 Gy, 

there was benefit in late QOL of swallowing, without any compromise in the survival of the 

patients. 
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CONCLUSION 

Head and Neck Squamous Cell Cancers (H & NSCC) are the leading cause of cancer related 

mortality and suffering in world, more so in India. With radiation therapy alone or 

chemoradiation as the main curative modality for most of the patients, and adjuvant therapy 

for remaining others, the continuous evolution of radiation therapy techniques and doses 

plays an important role in this large population of H & NSCC patients. Optimum dose to 

targets which can increase tumour control and minimum dose to organs at risk to limit the 

adverse effects of radiation therapy is the Holy Grail, towards which the Radiation Oncology 

gradually strives to reach. With increased accessibility to Linear Accelerators and 

Computerised Treatment Planning, the first major stride in optimization of radiation was 

Intensity Modulated Radiation Therapy (IMRT) and in the treatment of HNSCC, foremost 

goal was to spare the parotid glands. IMRT can sculpt complex dose distribution and confirm 

to 3-dimensional curved tissues and organs. The parotid and other salivary glands, 

uninvolved by the tumour, take the brunt of curative dose of conventional radiation, while 

radiation traverses towards the deeper targets. This results in dryness of mouth which is often 

the main cause of cured patients pleading for some medicines or substitutes of saliva, where 

none has been found to be effective. A major concern of IMRT was, that in an 

overenthusiasm for restricting doses to organs, like parotids in head and neck, geographical 

miss of target volumes or any compromise in the overall survival should not happen. The 

cautious community of radiation oncologists conducted large number of randomized studies 

and created evidence that without catastrophe of compromising tumour control, IMRT could 

restrict doses to parotids, reducing xerostomia. However, the results were lesser and 

conflicting when patient reported quality of life measures were measured. After fruitful 

attempts to identify reasonable constraints to reduce xerostomia, recently additional structure 

as superior, middle and inferior pharyngeal constrictors, cricopharyngeal muscle, base of 

tongue, supra-glottic larynx, glottis, cervical esophagus and esophageal inlet muscles, were 

identified as Dysphagia and Aspiration Related Structure (DARS). Recently reported phase 

III randomized clinical trial ‘DARS’ again reassured that without compromising the survival, 

dose constraints of these structures could translate into better quality of life in almost all the 

multiple domains ranging from swallowing, social eating, sticky saliva, mouth opening, 

weight gain etc. Interestingly, Nutting et. al., the investigators with credit for completing the 

first of its kind of randomized study and coining the term – Dysphagia Optimized Intensity 

Modulated Radiation Therapy (Do-IMRT) , have themselves wondered if the radiation 
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oncology community is ready to ‘swallow’ the practise of sparing the DARS. Contouring of 

DARS structures take additional time and effort besides inducing anxiety during planning, as 

the tumour targets are often in their close vicinity. 

With the evidence from the randomized study of Nettings et.al, establishing safety of Do-

IMRT, the present study attempted to constraint the dose to DARS in HNSCC presenting in a 

busy environment in a tertiary care centre in India, a country caring for maximum number of 

H NSCC patients. The prospective study objectively measured the treatment parameters, 

adverse effects and Quality of Life (QOL) using two rationale and validated tools – MDADI 

and EORTC H & N35. MD Anderson Dysphagia Inventory (MDADI), a functional 

measurement where more the score, more is the functionality of the patient while EORTC H 

& N35 extensively captures 18 domains of QOL through its 18 symptom scales. More the 

score of a scale, more is the symptom and worse the concerned QOL. 

Do-IMRT was indeed feasible in a busy Radiation Oncology Department, even without 

dedicated resources and stringency of a randomized clinical trial. Almost all the QOL were 

worst at 3
rd

 month post treatment and improved gradually with time. The study introduced 

one novel term, method and finding each. A simplified summary stats was calculated from 

each patient’s IMRT plan – Mean DARS Dose (μDD) which was arithmetic mean of D50 

(Dose received by 50% volume) of each of the 9 DARS structures segmented. In order to 

capture the change in swallowing QOL from its worst nadir at 3
rd

 months post treatment, 

percentage change in EORTC H & N35 swallowing score at 6
th
 month from the 3

rd
 month 

was calculated. Most previous studies have either examined the raw scores or their change 

from the baseline with time. Interestingly, this yielded a novel linear relationship between the 

μDD and Percentage Change in Swallowing at the 6
th
 month from 3

rd
 month. The correlation 

was quite strong with Pearson Correlation r = 0.56. Also, the QOL equation switched from 

positive percentage changes in swallowing scores (deterioration in QOL) to negative 

percentage changes in swallowing (improvement in QOL) at the μDD=48.96Gy. The mean 

EORTC H & N35 scores for patients grouped in two groups using μDD cut off of 48.96 Gy 

showed that patients with lower μDD had better resolution of QOL in almost all the 

parameters with differences reaching statistical significance for swallowing and mouth 

opening at 9
th

 month. The strong linear correlation discovered, thus created an internal 

control within the study reinforcing that the reduced doses to DARS indeed translated to 

better QOL of swallowing. Such a linear model of DARS dose and QOL scores can be 

explored further with larger number of patients. 
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At the time of analysis, most of the study patients are disease free and alive and thus neither 

median survival nor median disease-free survival has been reached. With longer follow up 

time, widening of QOL differences, more significant results and survival results will emerge. 

The current study also draws attention to three points pertaining to Head and Neck Cancers: 

1. Despite maximal efforts of Parotid Sparing and Do-IMRT, surviving patients have 

significant amount of compromised quality of life issues, as can be seen in even 

randomized clinical trials as PARSPORT and DARS trial (CRUK/14/014). Thus, there is 

need to further improve the treatment of HNSCC with better tumour control and lesser 

toxicity. 

2. More honest efforts for the primary prevention of H NSCC by tobacco control. 

3. Increased secondary prevention by increasing awareness and screening of at-risk 

population by support of Non-Communicable Disease Control (NCDC) program. 
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STUDY
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LIMITATIONS OF STUDY 

The study was a single arm prospective study. The follow up period was less and very few 

events of either relapse or death have happened till the date of analysis, thereby neither the 

median progression free survival nor the median overall survival was reached. The sample 

size of 31 was further grouped for analysis of relationship between the dose to DARS and 

QOL scores. The groups were thus not having normal distribution and also prohibited the use 

of parametric tests. Such small number of patients in each group were possibly not even 

powered to detect the difference sought. A linear relationship was found between mean 

DARS dose and percentage change in swallowing scores, however same needs to be 

corroborated with a larger sample size. Most of the changes in QOL were attributed to Do-

IMRT without the use of matched controls. A randomized clinical trial with sufficient sample 

size and power to detect the differences and corroborate the linear model between the DARS 

dose and QOL scores can mitigate the limitations of the present study. 

. 
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म6म6म6म6, _____________________________________ S / o यायायाया D / o 
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�थान�थान�थान�थान: ________________                                                                   ह�ताJरह�ताJरह�ताJरह�ताJर / बाएंबाएंबाएंबाए ंअंगूठेअंगूठेअंगूठेअंगूठे काकाकाका 

िनशानिनशानिनशानिनशान 

यहयहयहयह �मा�णत�मा�णत�मा�णत�मा�णत करनेकरनेकरनेकरने केकेकेके िलएिलएिलएिलए %क%क%क%क मेर=मेर=मेर=मेर= उप��थितउप��थितउप��थितउप��थित म-म-म-म- उपरोGउपरोGउपरोGउपरोG सहमितसहमितसहमितसहमित �ा+�ा+�ा+�ा+ हुईहुईहुईहुई है।है।है।है। 

%दनांक%दनांक%दनांक%दनांक : ________________      
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__________________________ 

जगहजगहजगहजगह: ________________                                                                                                       

पीजीपीजीपीजीपीजी छा छा छा छा  केकेकेके ह�ताJरह�ताJरह�ताJरह�ताJर 

 

1. साJीसाJीसाJीसाJी                                      2. गवाहगवाहगवाहगवाह____________________________                                               

ह�ताJरह�ताJरह�ताJरह�ताJर                                                                            ह�ताJरह�ताJरह�ताJरह�ताJर 

नामनामनामनाम                                                                                नामनामनामनाम: _____________________ 

पतापतापतापता                                                                                पतापतापतापता : ___________________ 
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ANNEXURE V 

Patient Information Sheet 

 

Part-1 

You are invited to take part in this study entitled “Quality of life in patients receiving 

dysphagia optimized intensity modulated radiotherapy (Do-IMRT) in head and neck 

cancers.”. 

It is informed that it is entirely voluntary and you may refuse to take part or discontinue at 

any time without losing your right to adequate clinical care.This research is aimed at studying 

the effect on quality of life in patients of head and neck cancer on administrating dysphagia 

optimized radiotherapy . If the outcome comes out to be better, a protocol for adding 

dysphagia optimization can be added to standard protocol No extra test or Investigations are 

needed as a part of the study. All the records will be kept confidential. 

You have the right to ask for any further information that you require. In case of any doubt 

regarding the study you are welcome to contact the undersigned personally or telephonically. 

  

Part-2 

Investigator’s statement 

 

I have explained the purpose, procedures, benefits and harms of the study in detail to the 

patient/ patient’s relative.  

All information regarding the study has been disclosed. 

Enough Time and Opportunity for asking questions regarding the study was given to the 

patient/ patient’s relative. 

 

 

Investigator signature:-                    Witness signature:- 
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ANNEXURE VI 

रोगीरोगीरोगीरोगी सूचनासूचनासूचनासूचना प प प प  

भागभागभागभाग ---- पहलापहलापहलापहला 

आपकोआपकोआपकोआपको इसइसइसइस अ3ययनअ3ययनअ3ययनअ3ययन म-म-म-म- भागभागभागभाग लेनेलेनेलेनेलेने केकेकेके िलएिलएिलएिलए आमं तआमं तआमं तआमं त %कया%कया%कया%कया गयागयागयागया हैहैहैहै, �जसका�जसका�जसका�जसका शीष�कशीष�कशीष�कशीष�क हैहैहैहै "िसरिसरिसरिसर औरऔरऔरऔर गद�नगद�नगद�नगद�न 

केकेकेके क6 सरक6 सरक6 सरक6 सर म-म-म-म- %ड�फेिगया%ड�फेिगया%ड�फेिगया%ड�फेिगया ऑ�OटमाइQडऑ�OटमाइQडऑ�OटमाइQडऑ�OटमाइQड इंट-िसट=इंट-िसट=इंट-िसट=इंट-िसट= मॉRयूलेटेडमॉRयूलेटेडमॉRयूलेटेडमॉRयूलेटेड रे%डयोथेरेपीरे%डयोथेरेपीरे%डयोथेरेपीरे%डयोथेरेपी (Do-IMRT) �ा+�ा+�ा+�ा+ करनेकरनेकरनेकरने वालेवालेवालेवाल े

मर=ज,मर=ज,मर=ज,मर=ज, म-म-म-म- जीवनजीवनजीवनजीवन क.क.क.क. गुणव0ागुणव0ागुणव0ागुणव0ा काकाकाका मू1यांकनमू1यांकनमू1यांकनमू1यांकन करनेकरनेकरनेकरने केकेकेके िलएिलएिलएिलए एकएकएकएक एकलएकलएकलएकल हाथहाथहाथहाथ काकाकाका भावीभावीभावीभावी अ3ययन।अ3ययन।अ3ययन।अ3ययन। 

"।यह।यह।यह।यह सूिचतसूिचतसूिचतसूिचत %कया%कया%कया%कया जाताजाताजाताजाता हैहैहैहै %क%क%क%क यहयहयहयह पूर=पूर=पूर=पूर= तरहतरहतरहतरह सेससेेसे �व�ै>छक�व�ै>छक�व�ै>छक�व�ै>छक हैहैहैहै औरऔरऔरऔर आपआपआपआप पया�+पया�+पया�+पया�+ नैदािनकनैदािनकनैदािनकनैदािनक देखभालदेखभालदेखभालदेखभाल केकेकेके 

अपनेअपनेअपनेअपने अिधकारअिधकारअिधकारअिधकार कोकोकोको खोएखोएखोएखोए बनाबनाबनाबना %कसी%कसी%कसी%कसी भीभीभीभी समयसमयसमयसमय %ह�सा%ह�सा%ह�सा%ह�सा लेनेलेनेलेनेलेने यायायाया बंदबंदबंदबंद करनेकरनेकरनेकरने सेससेेसे इनकारइनकारइनकारइनकार करकरकरकर सकतेसकतेसकतेसकते ह6।ह6।ह6।ह6। 

इसइसइसइस शोधशोधशोधशोध काकाकाका उSेTयउSेTयउSेTयउSेTय %ड�फेिगया%ड�फेिगया%ड�फेिगया%ड�फेिगया अनुकूिलतअनुकूिलतअनुकूिलतअनुकूिलत रे%डयोथेरेपीरे%डयोथेरेपीरे%डयोथेरेपीरे%डयोथेरेपी केकेकेके �बंधन�बंधन�बंधन�बंधन परपरपरपर िसरिसरिसरिसर औरऔरऔरऔर गद�नगद�नगद�नगद�न केकेकेके क6 सरक6 सरक6 सरक6 सर केकेकेके 

रोिगय,रोिगय,रोिगय,रोिगय, म-म-म-म- जीवनजीवनजीवनजीवन क.क.क.क. गुणव0ागुणव0ागुणव0ागुणव0ा परपरपरपर �भाव�भाव�भाव�भाव काकाकाका अ3ययनअ3ययनअ3ययनअ3ययन करनाकरनाकरनाकरना है।है।है।है। य%दय%दय%दय%द पDरणामपDरणामपDरणामपDरणाम बेहतरबेहतरबेहतरबेहतर होगाहोगाहोगाहोगा, तोतोतोतो 

%ड�पैिगया%ड�पैिगया%ड�पैिगया%ड�पैिगया अनुकूलनअनुकूलनअनुकूलनअनुकूलन कोकोकोको जोड़नेजोड़नेजोड़नेजोड़ने केकेकेके िलएिलएिलएिलए एकएकएकएक �ोटोकॉल�ोटोकॉल�ोटोकॉल�ोटोकॉल मानकमानकमानकमानक �ोटोकॉल�ोटोकॉल�ोटोकॉल�ोटोकॉल म-म-म-म- जोड़ाजोड़ाजोड़ाजोड़ा जाजाजाजा सकतासकतासकतासकता हैहैहैहै| 

अ3ययनअ3ययनअ3ययनअ3ययन केकेकेके एकएकएकएक %ह�से%ह�से%ह�से%ह�से केकेकेके VपVपVपVप म-म-म-म- कोईकोईकोईकोई अितDरGअितDरGअितDरGअितDरG पर=Jणपर=Jणपर=Jणपर=Jण यायायाया जांचजांचजांचजांच क.क.क.क. आवTयकताआवTयकताआवTयकताआवTयकता नह=ंनह=ंनह=ंनह=ं है।है।है।है। 

सभीसभीसभीसभी Dरकॉड�Dरकॉड�Dरकॉड�Dरकॉड� गोपनीयगोपनीयगोपनीयगोपनीय रखेरखेरखेरखे जाएंगे।जाएंगे।जाएंगे।जाएंगे। 

आपकेआपकेआपकेआपके पासपासपासपास कोईकोईकोईकोई औरऔरऔरऔर जानकार=जानकार=जानकार=जानकार= मांगनेमांगनेमांगनेमांगने काकाकाका अिधकारअिधकारअिधकारअिधकार हैहैहैहै, �जसक.�जसक.�जसक.�जसक. आपकोआपकोआपकोआपको आवTयकताआवTयकताआवTयकताआवTयकता है।अ3ययनहै।अ3ययनहै।अ3ययनहै।अ3ययन केकेकेके 

संबंधसंबंधसंबंधसंबंध म-म-म-म- %कसी%कसी%कसी%कसी भीभीभीभी संदेहसंदेहसंदेहसंदेह केकेकेके मामलेमामलेमामलेमामले म-म-म-म- आपआपआपआप FयGगतFयGगतFयGगतFयGगत यायायाया टेलीफोनटेलीफोनटेलीफोनटेलीफोन परपरपरपर अधोह�ताJर=अधोह�ताJर=अधोह�ताJर=अधोह�ताJर= सेससेेसे संपक�संपक�संपक�संपक�  करनेकरनेकरनेकरने काकाकाका 

�वागत�वागत�वागत�वागत करतेकरतेकरतेकरते ह6।ह6।ह6।ह6। 

 

                                                  भागभागभागभाग 2 

                                                                               अWवेषकअWवेषकअWवेषकअWवेषक काकाकाका कथनकथनकथनकथन 

म6नेम6नेम6नेम6ने रोगीरोगीरोगीरोगी / रोगीरोगीरोगीरोगी केकेकेके DरTतेदारDरTतेदारDरTतेदारDरTतेदार कोकोकोको अ3ययनअ3ययनअ3ययनअ3ययन केकेकेके उSेTयउSेTयउSेTयउSेTय, �%@या�%@या�%@या�%@या, लाभलाभलाभलाभ औरऔरऔरऔर हािनहािनहािनहािन केकेकेके बारेबारेबारेबारे म-म-म-म- व�तारव�तारव�तारव�तार सेससेेसे 

बतायाबतायाबतायाबताया है।है।है।है। 

अ3ययनअ3ययनअ3ययनअ3ययन केकेकेके संबंधसंबंधसंबंधसंबंध म-म-म-म- सभीसभीसभीसभी जानकार=जानकार=जानकार=जानकार= काकाकाका खुलासाखुलासाखुलासाखुलासा %कया%कया%कया%कया गयागयागयागया है।है।है।है। 

रोगीरोगीरोगीरोगी / रोगीरोगीरोगीरोगी केकेकेके DरTतेदारDरTतेदारDरTतेदारDरTतेदार कोकोकोको अ3ययनअ3ययनअ3ययनअ3ययन केकेकेके संबंधसंबंधसंबंधसंबंध म-म-म-म- �X�X�X�X पूछनेपूछनेपूछनेपूछने काकाकाका पया�+पया�+पया�+पया�+ समयसमयसमयसमय औरऔरऔरऔर अवसरअवसरअवसरअवसर %दया%दया%दया%दया गया।गया।गया।गया। 

 

 

अWवेषकअWवेषकअWवेषकअWवेषक ह�ताJरह�ताJरह�ताJरह�ताJर: -                                                          साJीसाJीसाJीसाJी ह�ताJरह�ताJरह�ताJरह�ताJर: - 

फोनफोनफोनफोन नंबरनंबरनंबरनंबर:-  
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ANNEXURE VII 

EORTC HEAD &NECK 35  
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ANNEXURE VIII 
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EORTC HEAD &NECK 35  
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ANNEXURE IX 
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ANNEXURE X 

AJCC 8
TH

 EDITION TNM CLASSIFICATION OF HEAD AND NECK CANCERS 

(EXCEPT CARCINOMA NASOPHARYNX) 
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ANNEXURE XI 
 

CTCAE 5.0 COMMON TOXICITIES AND GRADING  
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ANNEXURE XII 

MASTER CHART 



NACT concurrent MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI MDADI EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC EORTC

NAME GENDER AGE dematitis mucositis DIAGNOSIS STAGE Q1 q1.3 q1.6 q1.9 E2 e23 e26 e29 F1 f13 f16 f19 P2 p23 NACT p26 p29 E7 e73 e76 e79 E4 e43 e46 e49 P6 p63 p66 p69 E5 e53 e56 e59 F5 f53 f56 f59 P7 p73 p76 p79 P3 p33 p36 p39 E3 e33 e36 e39 P8 p83 p86 p89 F3 f33 f36 f39 F2 f23 f26 f29 P5 p53 p56 p59 P1 p13 p16 p19 E6 e63 e66 e69 P4 p43 p46 p49 F4 f43 f46 f49 31 31.3 31.6 31.9 32 32.3 32.6 32.9 33 33.3 33.6 33.9 34 34.3 34.6 34.9 35 35.3 35.6 35.9 36 36.3 36.6 36.9 37 37.3 37.6 37.9 38 38.3 38.6 38.9 39 39.3 39.6 39.9 40 40.3 40.6 40.9 41 41.3 41.6 41.9 42 42.3 42.6 42.9 43 43.3 43.6 43.9 44 44.3 44.6 44.9 45 45.3 45.6 45.9 46 46.3 46.6 46.9 47 47.3 47.6 47.9 48 48.3 48.6 48.9 49 49.3 49.6 49.9 50 50.3 50.6 50.9 51 51.3 51.6 51.9 52 52.3 52.6 52.9 53 53.3 53.6 53.9 54 54.3 54.6 54.9 55 55.3 55.6 55.9 56 56.3 56.6 56.9 57 57.3 57.6 57.9 58 58.3 58.6 58.9 59 59.3 59.6 59.9 60 60.3 60.6 60.9 61 61.3 61.6 61.9 62 62.3 62.6 62.9 63 63.3 63.6 63.9 64 64.3 64.6 64.9 65 65.3 65.6 65.9

JS M 60 CA BOT T4BN2C 2 1 2 2 3 2 2 2 3 3 3 2 2 1 2 1 3 2 4 4 1 1 2 1 4 3 2 2 2 1 2 1 2 1 2 1 2 2 4 2 2 1 1 1 2 1 2 1 2 3 3 3 1 3 2 3 2 3 1 2 1 40.9 2 2 1 1 2 1 1 2 2 2 1 2 3 2 2 2 3 3 2 2 1 2 3 3 2 3 1 3 2 1 1 2 2 2 3 2 2 2 1 1 2 2 1 1 1 1 2 1 1 2

HR M 49 TONSIL T2N2C na 1 2 1 3 2 2 3 3 4 3 3 2 1 2 2 3 3 4 4 1 2 2 2 4 4 2 3 2 1 2 1 2 1 2 2 2 3 4 3 2 1 2 2 1 1 1 2 2 4 1 2 2 2 2 3 1 2 2 2 2 2 1 1 1 2 2 1 1 2 1 2 2 2 1 2 2 2 1 2 1 3 2 2 1 3 1 3 2 3 1 1 1 2 1 2 2 2 3 2 3 2 1 2 2 1 1 1 1 1 2 2

SS M 44 TONGUE +TONSIL T3N2C 3 1 3 2 2 1 2 2 3 4 4 2 1 1 2 2 1 2 2 3 1 1 2 2 3 3 2 2 1 1 5 2 1 1 1 1 2 2 2 2 2 2 3 1 2 2 2 1 1 3 2 3 2 3 3 4 1 2 1 1 2 3 2 3 2 1 1 2 2 2 2 2 2 1 3 3 2 1 2 2 2 3 3 3 2 4 3 2 3 2 2 1 2 1 3 2 4 3 4 2 4 2 2 2 2 1 1 1 2 1 1 2

SK F 41 HYPOPHARYNX T2N0 2 1 4 3 1 3 3 2 2 3 3 3 4 2 4 3 1 3 2 2 3 2 1 2 3 2 3 4 4 4 1 1 2 2 1 3 4 4 4 2 1 3 2 2 1 2 2 2 1 2 1 2 2 4 3 2 2 1 2 2 1 2 1 1 3 2 3 1 3 4 3 1 3 2 2 1 2 1 1 1 1 2 1 1 2 1 2 3 2 3 2 2 2 1 3 1 3 2 2 1 3 1 3 2 3 2 2 1 2 1 3 1 2 2 3 1 2 1 2 1 1 2 1 1 2 2 1

GR M 52 RT TONSIL T2N1 3 1 2 1 2 2 2 3 1 2 3 3 2 1 1 2 1 2 2 2 2 1 2 2 2 3 4 2 1 2 2 2 1 2 2 1 2 2 2 1 2 2 2 2 2 1 3 3 1 2 2 2 1 2 1 1 2 4 3 3 3 3 3 2 2 4 3 2 2 2 3 2 1 1 2 3 3 1 2 2 2 1 2 1 1 2 2 3 2 2 1 2 1 3 2 3 2 2 1 1 1 3 2 3 2 2 3 3 3 2 3 2 2 2 2 2 2 2 3 2 1 2 3 1 2 3 2 3 3 2 2 3 2 3 3 3 2 2 2 2 2 1 2 1 1 1 2 1 2 1 2 1

KM F 48 POST CRICOID T2N0 0 1 4 2 2 3 2 2 3 3 3 4 2 1 2 1 2 3 3 2 2 2 3 2 4 3 2 2 2 1 2 2 1 2 1 1 2 1 2 2 3 1 1 1 1 1 1 2 2 2 2 2 2 3 2 3 1 2 1 1 1 2 2 3 2 2 1 1 1 1 2 2 3 2 3 2 1 1 2 3 2 3 2 3 2 3 3 3 3 4 2 2 2 1 3 2 2 3 2 3 2 2 1 2 2 2 1 2 2 2 1 1

MR F 65 POST CRICOID T3N0 0 1 3 1 2 2 2 3 3 3 4 3 2 1 3 2 2 2 4 4 2 1 4 2 4 3 2 2 2 2 2 1 2 1 3 2 2 3 2 3 3 2 1 1 1 1 2 1 2 3 2 3 3 2 3 2 2 2 2 2 2 1 1 1 1 2 2 2 2 3 2 1 3 1 1 1 1 1 3 3 2 2 3 2 1 2 3 3 1 1 2 2 2 2 2 2 2 2 3 3 2 3 3 2 3 2 2 4 3 3 1 2 3 2 2 3 3 3 1 2 2 1 2 4 1 3 2 1 2 2 2 1 2 1 1 1 2 1 2 1 2 1

MS M 57 TONSIL + NECK SEC T2N2 1 1 2 1 2 2 1 2 2 3 3 4 3 4 2 2 3 2 2 2 2 2 3 2 1 2 4 4 3 2 1 3 2 1 2 3 2 3 2 3 2 1 2 2 1 1 3 1 1 2 2 1 1 2 2 1 4 3 3 5 3 1 1 2 2 1 2 1 3 1 1 1 2 2 1 3 2 2 3 2 3 1 1 2 1 2 3 1 2 1 1 1 1 2 2 2 2 2 2 3 3 1 2 3 2 3 2 3 2 2 3 2 2 2 3 1 2 1 2 1 3 2 2 1 1 3 4 2 2 1 2 1 1 1 1 2 2

RN M 60 EPIGLOTTIS T3N2C 2 1 2 2 2 2 2 2 3 3 2 4 3 2 1 3 3 4 4 3 2 2 2 2 2 4 4 2 1 2 1 2 2 1 1 2 1 3 1 4 4 3 1 1 1 3 1 1 2 1 3 1 2 2 3 2 3 1 2 1 2 2 2 2 2 2 2 2 1 1 2 1 1 3 1 2 4 2 1 3 2 2 2 2 3 2 4 2 2 2 2 2 1 1 3 2 2 3 1 3 2 1 2 2 2 1 1 1 1 2 1 1 2

SM F 35 HYPOPHARYNX T3N0M0 3 1 3 1 3 3 1 2 2 3 4 3 2 1 2 1 3 3 2 2 2 1 2 2 3 2 4 2 2 1 1 2 2 2 3 2 1 3 2 1 2 2 2 2 3 3 2 2 2 3 1 3 2 1 2 1 1 1 2 2 1 1 1 2 1 2 3 2 2 2 3 2 1 3 4 3 2 2 3 2 2 2 3 2 1 1 2 2 1 2 3 2 2 3 2 3 2 1 2 1 1 1 1 2 2 2 3 1 2 3 3 2 2 2 1 1 3 3 2 3 1 2 1 1 2 3 3 2 3 3 2 2 2 4 3 2 2 3 2 1 3 3 3 2 1 3 3 2 1 2 3 2 2 2 3 2 1 2 3 1 2 2 3 1 2 3 2 3 2 3 3 3 2 2 2 2 1 2 2 2 1 1 1 1 2 2 1 2 1 1 2 1

AS M 64 SUPRAGLOTTIS T3NOMO 3 1 3 3 2 2 2 1 2 3 2 2 3 4 1 2 3 2 3 4 4 3 4 2 2 3 3 2 2 3 3 2 3 3 2 3 2 4 4 2 1 2 3 3 1 3 3 3 4 4 3 2 1 2 2 1 1 1 2 2 1 2 3 1 1 2 2 1 1 2 3 2 3 2 2 3 1 3 3 3 2 3 3 1 1 1 1 1 1 2 4 2 3 3 2 1 3 2 2 2 1 1 3 1 2 2 1 1 2 1 3 3 2 2 2 1 2 2 2 1 2 3 4 3 2 3 3 2 3 1 3 2 1 2 2 2 2 1 2 2 3 3 2 1 2 2 2 1 1 1 2 2 1

RB F 65 TONGUE - LT LATERAL T2N1 3 cycle oral metronomic 0 2 2 3 1 2 2 2 3 3 2 3 3 2 3 2 2 2 1 3 2 4 4 1 1 2 2 4 2 2 1 2 2 2 2 2 1 2 2 2 2 4 2 2 2 2 2 1 3 2 1 1 3 2 4 2 4 2 3 1 3 1 1 2 2 2 3 1 1 1 1 2 2 2 2 1 3 2 2 1 1 2 3 2 4 2 3 2 3 3 4 3 4 1 2 2 1 2 2 1 1 1 4 1 4 2 1 2 1 1 2 2 1 1 2

VK F 65 CA SOFT PALATE T4AN2C 3 1 3 2 2 1 2 3 4 4 3 4 3 4 3 3 3 2 2 1 2 1 3 3 2 2 3 2 3 3 4 3 2 1 4 2 2 2 2 1 2 2 4 2 3 3 2 2 1 2 2 2 1 3 1 3 1 3 2 2 1 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 3 2 1 2 2 2 2 2 2 2 2 2 2 1 1 2 1 1 2 2 4 2 1 1 4 1 2 1 2 2 2 1 1 1 2 2 1

LN M 46 CA LEFT TONSIL  T3N2C 2 1 3 1 2 2 3 2 3 3 1 2 4 3 1 2 1 2 2 2 1 3 3 2 1 3 3 3 3 2 1 2 1 2 1 2 2 2 2 3 1 2 3 2 2 3 2 3 2 2 1 1 2 2 2 2 2 3 2 2 2 2 1 3 2 2 2 2 1 1 1 1 2 2 3 1 2 2 4 2 2 2 3 3 4 2 2 3 4 2 2 2 2 2 1 2 3 3 2 1 1 2 4 2 2 2 2 1 1 2 1 2 2 1 1

VG M 52 CA VALLECULA T2N1 2 1 3 1 1 2 3 2 2 3 3 3 3 4 4 3 3 3 4 2 3 4 1 1 2 2 3 1 2 3 1 2 2 3 3 2 3 3 2 1 2 3 3 3 2 3 4 2 2 3 2 2 1 2 1 1 2 2 2 2 2 2 2 1 1 3 3 2 2 3 2 2 1 3 4 1 2 2 5 2 2 2 2 2 1 2 2 2 1 2 1 1 2 1 2 4 3 2 2 3 4 2 3 3 3 2 3 3 2 3 2 3 2 2 1 2 2 1 2 2 3 2 2 3 2 2 2 1 2 2 2 1 2 1 1 1 2 3 3 4 2 3 1 2 2 2 3 4 3 3 2 1 1 1 3 2 2 2 2 3 2 1 2 4 3 2 2 2 2 2 3 3 2 3 1 3 2 2 1 1 2 2 3 2 2 2 3 2 2 2 1 2 2 2 3 2 3 3 3 2 2 2 2 2 2 2 2 1 2 1 1 1 1 1 2 2 1 2 1 1 2

DR M 50 CA RT UPPER ALVEOLUS T2NOMO 3 1 2 1 2 3 2 3 3 3 3 3 3 4 1 2 3 2 4 3 2 2 3 1 1 2 3 3 1 3 2 2 2 3 4 3 2 3 2 1 2 2 2 2 2 2 2 3 2 2 3 2 1 2 2 2 2 1 2 1 1 1 2 1 1 2 2 3 2 1 3 2 1 2 2 2 2 2 3 3 2 2 3 1 2 2 2 1 3 2 1 2 2 1 3 3 3 1 4 2 2 2 4 2 3 2 2 2 2 2 4 3 2 1 2 1 1 1 3 2 2 1 3 3 2 2 2 1 1 2 1 1 1 1 2 2 2 1 2 2 1 2 1 1 3 3 3 3 2 1 2 1 1 2 2 2 3 2 2 3 2 3 2 4 3 2 3 2 3 3 3 3 2 1 3 2 2 1 1 1 3 1 2 3 3 2 2 3 2 1 2 2 3 1 4 3 4 1 2 3 2 2 2 2 1 1 2 1 1 1 1 1 1 1 1 1 2 2 2 2

SD F 30 CA POST CRICOID T3N2M0 3 1 4 3 2 2 2 3 2 3 2 3 3 3 4 4 3 3 4 4 4 3 4 2 3 2 2 2 2 3 4 4 2 2 2 3 2 3 4 1 2 3 2 3 2 2 3 3 3 3 2 4 2 3 3 2 1 1 3 5 3 3 4 1 1 1 2 2 1 2 3 3 2 2 3 2 2 3 3 2 2 3 2 3 1 1 1 2 1 1 2 1 1 2 1 1 2 2 3 3 3 4 2 1 3 4 2 2 2 3 1 1 2 3 2 2 1 2 1 1 2 2 2 1 2 2 2 1 1 3 1 1 1 2 1 2 2 2 1 2 2 2 2 2 3 1 2 1 3 3 2 1 1 1 2 1 3 2 2 2 4 3 2 2 2 2 2 2 3 2 2 2 2 2 2 2 2 2 3 3 1 2 2 2 3 1 2 3 2 4 2 1 3 2 2 1 2 2 1 2 3 2 1 2 2 1 2 1 1 1 1 1 1 1 2 1 2 1 1 2 1 2

HR M 61 CA LARYNX T3N0 2 1 4 2 1 1 3 2 3 1 3 3 3 2 2 3 2 2 2 1 2 1 2 3 2 2 2 2 4 2 4 2 2 2 4 2 1 1 2 1 2 1 3 2 2 2 3 1 1 1 1 1 2 3 1 2 1 1 2 3 1 3 1 1 2 2 2 2 1 1 1 1 2 2 3 2 2 2 2 3 2 1 1 1 3 4 2 3 3 4 2 2 2 2 2 1 3 2 2 4 2 2 2 3 2 3 4 3 2 1 1 1 1 1 1 2 1 1 1 1 2 2 1 1 1 1 2 2

RR M 55 CA RT TONSIL T1NO 0 1 2 2 1 3 2 1 1 2 2 2 3 4 4 3 4 4 4 4 2 3 3 3 2 3 3 3 3 2 2 2 3 3 4 4 4 4 2 1 2 3 2 2 3 3 3 2 3 4 2 2 3 2 1 2 1 2 4 2 3 4 1 2 2 3 1 2 2 3 2 2 3 3 4 2 3 2 2 1 2 3 1 2 2 2 3 2 1 1 1 2 2 3 2 3 2 1 4 3 2 2 2 2 1 1 2 2 1 2 2 2 2 1 2 2 1 3 3 2 1 1 3 2 2 1 2 2 2 2 1 2 1 1 2 2 2 2 3 1 3 1 2 2 1 2 2 3 2 1 2 1 1 1 2 2 1 2 3 3 2 3 2 1 2 3 3 3 2 3 4 3 2 2 4 3 1 2 2 3 2 3 2 2 1 2 2 3 3 1 3 2 3 3 2 3 2 2 1 2 1 1 1 2 1 1 2 2

HR M 55 CA LEFT BOT T2N2CMO 2 3 1 2 2 2 2 3 2 2 4 3 2 2 3 2 4 3 2 2 2 1 3 2 3 3 2 1 2 2 2 1 2 1 3 2 1 2 2 3 3 3 2 1 2 1 2 2 1 1 4 1 4 1 2 3 3 2 3 2 1 2 2 1 1 3 2 2 3 1 3 2 1 2 1 2 3 2 2 1 1 1 1 2 1 2 2 2 2 1 2 2 1 3 4 4 3 1 2 1 1 2 3 2 2 2 2 3 2 2 3 3 2 2 4 3 2 3 3 4 3 3 4 4 3 3 1 2 3 1 3 2 2 2 2 2 2 2 2 3 2 3 3 2 3 2 2 3 3 2 2 2 2 2 1 2 2 1 1 1 1 2 2 2 1 1 1 1 2

SS M 50 CA FOM T2N2B 3 2 1 2 3 2 1 2 3 3 4 3 3 3 2 3 3 4 2 2 3 4 2 1 1 2 2 1 2 2 1 2 2 3 2 1 2 3 2 2 2 2 2 1 1 2 3 3 3 4 2 2 2 3 2 1 1 3 2 1 2 3 2 1 2 3 2 1 2 2 3 1 1 2 3 2 1 3 3 2 3 3 2 2 1 1 1 2 1 2 1 1 2 1 1 2 3 2 2 4 3 3 3 4 3 1 2 3 3 2 2 2 3 2 2 1 1 2 2 2 1 1 1 2 2 2 1 1 2 2 1 1 1 2 1 2 2 1 2 2 2 2 1 1 1 1 2 2 2 2 1 2 2 2 3 3 2 3 3 3 3 2 2 3 2 2 2 3 2 3 2 2 4 3 1 3 4 2 1 2 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 3 4 1 3 3 3 1 2 2 2 2 2 2 2 2 1 2 1 1 1 1 1 2 2 2 2

BS M 61 CA SOFT PALATE T2N1MO 1 3 1 2 2 2 1 3 3 4 3 3 4 4 1 3 3 2 3 3 4 2 1 2 3 2 2 3 2 3 4 4 3 3 3 3 4 2 1 1 2 2 1 2 2 3 2 3 3 4 3 2 2 2 1 1 2 5 3 3 3 1 2 2 2 3 2 3 2 2 2 1 3 4 2 2 2 2 1 2 1 2 2 2 1 3 2 2 1 2 2 1 2 2 2 2 2 1 3 2 2 1 3 2 1 2 3 2 1 2 2 3 1 2 1 2 2 3 3 2 1 1 2 3 2 2 2 3 2 1 1 1 1 1 2 1 2 3 2 3 3 1 2 1 2 2 2 2 3 1 1 1 1 2 2 4 2 2 3 2 3 3 3 2 2 2 4 4 2 2 3 3 4 3 3 4 3 1 1 1 2 1 2 3 3 3 2 3 2 2 2 2 2 2 2 2 3 3 2 4 2 1 2 2 2 1 1 2 2 1 1 1 1 1 2 1 2 2 1 2 1

PSR F 58 CA RT VALLECULA T3N1MO 0 1 3 2 1 3 2 1 2 3 2 2 3 3 3 2 2 3 4 4 4 3 2 2 2 3 3 2 1 3 4 3 2 3 3 3 3 4 2 1 2 3 2 2 3 3 4 2 2 3 2 2 3 3 2 1 2 2 2 1 2 3 1 1 2 2 2 2 2 3 3 2 2 3 4 1 2 3 3 3 3 2 1 1 2 1 1 1 2 1 2 1 1 1 2 3 2 3 1 2 2 2 2 2 2 2 3 2 3 3 1 3 2 2 1 1 1 1 2 2 2 2 1 2 2 3 2 1 2 2 1 1 1 1 2 3 3 2 2 2 3 2 1 2 1 2 2 3 3 2 1 1 1 1 1 3 2 2 2 2 3 2 2 2 4 3 3 4 2 2 2 3 2 2 1 3 2 3 1 2 2 1 2 2 2 2 2 3 2 3 1 2 2 3 1 3 3 3 1 3 2 3 2 2 1 1 1 2 2 2 1 1 1 1 2 2 1 2 1 1 2 1

MR M 57 CA BOT T2N0MO 3 1 2 2 1 2 2 1 2 3 2 2 3 4 1 3 4 4 2 3 4 4 1 1 2 2 2 2 2 3 2 2 1 2 4 4 4 4 1 1 2 3 3 2 2 3 4 1 2 2 2 1 2 3 1 1 1 2 5 3 3 4 2 1 2 3 2 2 2 3 2 3 1 2 4 4 2 2 5 2 1 2 2 1 2 2 3 2 1 2 1 1 2 1 1 2 3 2 2 3 3 2 1 2 3 2 3 2 2 2 1 2 2 2 1 1 1 1 2 2 3 2 2 3 1 2 2 1 1 3 1 2 1 2 1 2 1 2 3 3 2 2 3 1 2 1 1 3 2 2 2 1 1 1 3 3 3 2 2 2 2 2 2 4 3 3 1 2 2 1 3 3 2 3 3 2 2 2 1 2 2 1 2 3 2 2 2 2 2 2 2 3 2 1 1 2 4 4 2 2 2 2 2 2 2 1 1 1 1 2 1 1 1 1 2 2 2 2 1 1 1 1

TR M 37 CA BM T2N0MX 0 1 2 2 2 3 3 1 2 2 1 2 3 2 3 4 4 4 4 2 1 2 2 1 2 2 3 1 2 2 2 2 2 3 3 3 4 4 2 1 2 1 2 1 2 1 2 2 2 3 3 1 2 2 3 1 1 2 2 2 2 2 2 3 2 3 1 2 2 1 3 2 1 1 1 2 1 1 1 1 3 2 2 2 2 3 2 2 2 2 3 3 2 4 3 3 1 4 3 4 2 2 1 3 2 3 2 2 2 1 4 2 2 1 2 1 2 1 1 2 2 1 1

SR M 58 CA SUPRAGLOTTIS T2N0M0 na 1 4 3 3 3 3 2 2 3 2 1 2 3 4 3 4 4 3 2 3 3 3 2 1 2 3 1 2 3 2 3 2 3 3 3 3 3 1 1 1 2 2 1 1 3 3 2 2 3 2 2 2 3 2 2 2 3 4 2 1 2 2 2 2 3 3 2 1 1 3 1 2 3 4 2 2 3 3 1 3 2 1 1 2 1 3 2 2 2 2 1 2 1 1 2 2 2 1 4 3 1 1 2 2 3 2 2 2 1 2 3 3 2 1 2 1 1 3 3 2 3 1 2 2 2 1 1 1 1 2 2 1 1 2 2 1 1 2 2 1 1 1 2 2 1 3 3 3 2 1 1 1 2 2 2 3 3 2 3 3 1 3 4 3 2 3 3 2 2 2 2 3 2 1 3 2 2 2 1 3 1 3 1 1 2 3 2 4 2 1 2 3 2 3 2 4 3 3 3 2 2 1 2 2 2 2 1 2 2 2 2 2 1 1 1 2 1 2 2 1 2

JB M 65 CA OROPHARYNX T2N0M0 NA 1 4 2 2 3 2 3 3 2 3 3 3 3 4 4 2 3 4 3 2 3 4 2 1 2 3 2 2 2 2 2 2 1 1 4 3 2 3 2 2 2 2 2 1 2 2 4 2 3 3 4 2 3 2 1 2 2 2 5 2 1 2 1 1 2 2 3 1 1 2 2 1 2 1 4 2 2 3 2 2 1 2 1 1 1 2 1 1 1 1 2 1 1 2 1 3 2 2 1 4 4 2 2 4 3 2 3 2 2 1 1 3 3 2 2 1 2 1 2 2 3 2 1 2 2 3 2 1 2 2 1 1 2 1 1 2 2 2 1 2 1 1 2 3 1 2 1 4 3 3 2 2 1 1 1 3 2 2 1 3 2 2 2 3 3 2 2 4 3 2 2 2 2 2 2 3 3 3 3 1 2 2 3 2 2 3 2 2 3 2 1 2 2 2 2 2 3 4 4 2 2 2 2 2 2 2 2 1 2 2 1 1 1 1 1 1 1 2 2 2 2 1

GD M 64 CA TONGUE-LT LATERAL T4aN2cM0 2 1 2 1 2 2 2 2 3 3 3 2 3 3 3 3 3 3 4 3 2 4 2 2 2 3 1 1 3 3 4 2 3 3 3 2 3 4 2 2 2 3 3 1 2 3 3 3 3 4 4 3 2 2 2 1 2 2 2 1 2 3 1 3 2 2 1 1 2 2 3 1 2 2 4 2 3 3 2 1 2 3 2 2 3 2 2 2 3 2 2 1 1 1 2 4 3 2 1 2 3 2 1 2 3 2 2 3 2 1 2 2 2 2 2 2 1 1 1 3 2 2 2 3 2 2 2 1 2 1 2 1 1 1 2 2 2 2 1 2 1 1 3 2 2 2 3 3 3 2 1 2 1 1 1 3 2 1 1 4 2 2 3 2 3 1 3 3 4 2 3 3 2 2 1 2 2 3 2 1 2 2 1 2 3 2 1 2 2 2 2 2 2 2 1 2 4 4 2 4 3 2 1 1 2 2 1 1 2 2 1 1 1 1 2 1 1 1 1 2 2 2

SR F 59 CA RIGHT PFS T3N2 3 1 3 2 2 4 2 1 2 1 2 3 3 3 2 3 2 3 3 3 2 3 3 3 1 1 2 2 1 2 3 2 1 1 3 3 3 3 3 1 2 2 2 2 3 3 3 4 3 4 4 2 2 2 3 2 1 2 3 2 1 2 3 1 1 3 2 3 1 1 2 2 2 1 3 3 1 1 3 3 2 2 3 2 3 1 2 1 1 1 2 2 1 1 1 3 3 2 2 3 3 2 2 2 2 2 1 1 2 2 3 2 2 3 3 2 1 2 1 2 2 2 1 1 2 2 2 1 1 1 1 1 1 1 2 1 4 2 2 3 2 2 1 1 2 1 1 2 3 3 3 1 1 1 2 2 3 3 2 3 2 2 3 2 2 2 2 2 2 3 2 2 4 4 2 3 4 4 2 1 1 2 2 2 2 2 3 3 2 2 3 1 2 1 2 3 3 3 3 2 2 3 2 2 2 2 1 1 2 2 1 1 1 2 1 2 2 2 1 1 1 1 2

NS M 48 CA HYPOPHARYNX T3N0M0 2 1 3 3 1 2 3 2 2 3 1 2 3 4 3 4 4 4 4 2 3 3 1 1 2 3 1 1 2 3 2 1 2 3 4 2 2 3 2 1 1 1 3 2 2 4 3 3 3 4 2 1 2 2 1 1 2 2 4 2 1 2 2 2 2 3 1 1 2 3 2 1 2 2 3 1 1 3 3 2 3 2 2 2 2 1 2 2 1 1 1 1 2 1 1 2 3 2 1 4 3 2 1 3 4 2 3 3 2 2 1 2 2 2 2 2 2 1 3 3 2 2 1 3 3 1 1 1 2 2 2 2 1 1 2 2 2 2 1 2 3 1 2 2 2 2 1 4 4 4 1 1 1 1 1 2 2 3 1 3 1 1 3 3 2 3 1 2 2 2 3 4 4 3 2 4 3 2 3 1 2 2 3 3 2 3 2 2 3 2 3 1 2 2 1 2 2 2 3 3 4 2 1 2 2 2 1 1 1 2 1 1 1 1 1 1 1 1 2 2 2 2

ND F 58 CA TONSIL T2N2bM0 2 1 3 2 2 2 1 2 2 2 2 2 2 3 3 3 3 4 4 4 3 3 1 2 1 2 2 2 2 3 3 2 2 3 4 4 4 4 2 2 1 3 2 1 2 3 3 3 2 3 2 2 2 3 1 2 2 3 4 2 1 2 2 1 2 2 3 1 2 3 2 1 2 3 4 2 3 4 2 1 3 2 1 2 1 1 1 1 1 1 2 1 1 1 1 2 2 2 2 2 3 2 3 2 3 2 3 4 3 2 2 4 3 1 2 1 2 1 2 3 3 1 1 3 2 2 2 1 2 1 1 1 1 1 2 3 1 1 3 2 2 2 2 2 2 1 1 2 3 2 2 1 2 1 3 3 2 2 2 2 3 2 3 2 1 1 2 3 2 1 3 2 3 2 3 2 2 1 2 1 2 1 2 2 2 1 1 2 2 2 1 2 3 1 2 2 3 3 4 3 2 2 2 2 2 2 1 1 2 2 1 1 1 1 1 1 1 1 2 2 2 2

2.806451613


