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Initial Staging work-up 
1. Careful history with special attention to tobacco abuse

2. Not only DL scopy as well as FOL/ indirect laryngoscopy for 
cord status

3. Imaging: Locoregional and distant

4. Functional evaluation: 
1. FEES

2. Barium Swallow

3. Modified Water swallow test

4. Video fluoroscopy

• Dental Evaluation if RT is being considered

• Nutritional assessment



Imaging
• Used to assess the extent of disease and nodal involvement.

• Multidetector CT is the first line imaging investigation for staging laryngeal 
carcinoma. 

• Sensitivity, specificity and accuracy rates of 92%, 100%, and 93% respectively.#

• CT can upstage upto 21% of early Ca glottis.*

# Lell et.al. Multiplanar functional imaging of the larynx and hypopharynx with multislice spiral CT.Eur Radiol 2004;14:2198-2205

* Barbera L, Groome PA, Mackillop WJ, et al. The role of computed tomography in the T classification of laryngeal carcinoma. Cancer 2001;91(2):394–407

• MRI has a sensitivity of 89-94%, a specificity of 74-88%, and negative predictive 
value of 94-96% for the detection of neoplastic cartilage invasion.#



Laryngopharyngeal Cancers

• Single modality treatment for stage I and Stage II disease (either 
surgery or RT) with focus on voice preservation and long term 
toxicity (Not being covered)

• Patients with T3 cancers: Organ preserving surgery vs Radical 
Surgery vs CTRT : ???? Equivalent locoregional control

• Patients with involvement of cartilaginous framework (T4 
disease): Total Laryngectomy f/b PORT with voice rehabilitation 
for optimal disease control

• Organ preservation is not the same as Function preservation

• Long term toxicities of organ preservation need special attention



Endpoints of Interest

Local control

Ultimate Local control

Cause specific survival

Overall survival

Voice preservation 
Preservation of swallowing 
Respiration preservation
Reduce chances of 
aspiration
Acceptable QOL  

Good disease control

Preservation of organ and 
function



Head & Neck Cancers (Advanced)

Organ Preservation Strategies

• Shift in focus from 

survival  

organ preservation  

organ function conservation

•No compromise in the cure rates

• Surgery reserved for salvage



Basis of the Idea 

• Favorable responses to NACT prior to surgery 

• High rates of CR 

• Uncompromised survival 

• Favorable responses to NACT predict favorable responses to RT 

• Pilot studies – avoidance of surgery and prolonged survival with laryngeal 
preservation in Laryngo –hypopharyngeal tumors (Karp/Jacobs /Urba et al.)

• Patient preferences and Quality of Life (QoL)



Early attempts 

• Harwood/ Croll- T3N0 Glottis , selected T4( without gross cartilage 
invasion or LN mets ), T3/4N0M0 Supraglottis

✓50% survival at 5 yrs

✓Larynx preserved in 2/3 

✓In survivors – upto ¾ 

✓How to select 

✓NACT emerged as an effective method of triage

Two approaches were under discussion: 

(a) Induction PF followed by RT in good responders (tumor regression of at least 50%) 
or by surgery in other patients and

(b) upfront surgery and postoperative RT.



Intact Laryngeal function: Non surgical Conservation

• Organ Conservation Protocols

✓ Induction chemotherapy

✓Concurrent CTRT

Concurrent RT with Targeted therapy: Bonner
Induction CT +/- Targeted therapy: TREMPLIN, DeLOS II

✓NACT- CTRT

✓Altered fractionation



322 Patients (Stage III 
and IV)

166

Induction chemotherapy   
f/b Definitive RT

If PR/CR after 2 #

3rd cycle f/b RT

If no response

Surgery f/b PORT

166

Upfront Surgery + PORT

R

Cisplatin(P) +5FU(F) 
on Day 1,22,43



Treatment schedule

Inj Cisplatinum 100 mg/m2 Rapid IV infusion D1, D22, D43

Inj 5-FU 1000 mg/m2 Continuous 24-hour IV 
infusion 

For 5 days (following 
above, D1, D22, D43)

Definitive RT 6600 to 7600 cGy to the 
primary tumor site

Doses to the nodes:  
N0:  5000 cGy
cN< 2cm: 6600 cGy
cN: 2 - 4cm: 7000 cGy
cN: >4cm: 7500 cGy
All areas presumed to be at 
risk for microscopic disease 
received at least 5000 to 5040 
cGy. 

• Dose to the spinal 
cord< 4500 cGy. 

• Conventional 
fractionation 
@200cGy/ #

• 5#/ week

Adjuvant RT At high risk for a local 
recurrence: 5000 to 5040 
cGy + 1000 cGy. 
At normal risk: 5000 to 
5040 cGy. 
Any residual disease: 5000 
to 5040 cGy plus an 
additional 1500 to 2380 
cGy.

All surgery was dependant on extent of disease



• Response assessment: Physical examination, IDL (Days 18-21, after start of C2)

CR: complete disappearance of all clinically evident tumor
PR: 50 percent reduction in the sum of the product of the longest dimension and its 
perpendicular for each tumor, as compared with the initial tumor dimensions.

• Responses at Primary and Node were graded separately

• Response of the primary tumor determined the patient's eligibility to proceed with 
radiation. 

• Patients with at least a partial response at the primary tumor site and no progression of 
any neck adenopathy received a third cycle of chemotherapy and definitive radiation. 

• Patients without at least a partial response in the larynx and those with any evidence of 
disease progression (including neck disease) underwent immediate surgical resection 
and postoperative radiation therapy. 

• After the induction chemotherapy was completed, a direct laryngoscopy, a tumor
assessment, and a biopsy of the primary tumor were performed to obtain histologic 
confirmation of the response.



• In the induction chemotherapy plus RT group, at 2 years 64% of all patients 
retained their larynx, and 64% were free of disease.

Stage/T size Rate of Salvage 
laryngectomy

III/IV 29%/44%

T3 or lesser/T4 29%/56%

T1/T2 9%

T3 65%

T4 26%

Supraglottis 63%

Glottis 37%

Median FU: 33 months (11-62 months)



Complete responders had better outcomes



Critique
• The control rates for  T3 cancers (65% of enrolled patients) were 

similar to historic published results with radiation alone and were 
a basis for criticism by radiation oncologists who argued that a 
comparator radiation-alone arm was needed.

• Anatomical rather than functional larynx preservation

• Non responders All total laryngectomy??  

This study set the stage for further larynx preservation 
studies and established induction chemotherapy as 

standard of care. 



When did it not work? 

• Fixed cord 

• Cartilage invasion 

• T4 vs T3 ( attained statistical significance ) 

• Stage IV tumors ( attained statistical significance ) 

Additionally 

• Local recurrences – 30 to 70 % , 70% within 1 yr



• Pts who had successful organ preservation tended to have 
better scores on all domains of SF-36 compared to laryngectomy

• Pts who had successful organ preservation are associated with 
better quality of life related to freedom from pain, better 
emotional well-being and lower levels of depression.

Terrell JE et al. Arch Otolaryngol Head Neck Surg. 1998 
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1996: EORTC 24891 trial: 
First randomized trial of Organ Preservation in Hypopharyngeal Cancers



Hypopharyngeal Cancers: EORTC:24891

T2 20%

T3 75%

T4 5%

194 (202) 
Patients
Hypophayrnx
Squamous 
Cancer
StageII,  III,IV

Surgery Adjuvant RT

Induction Chemo (IC) x2
Cisplatin/5FU

IC x1
Definitive RT

RT 50Gy/25#

RT 66-76Gy

Non responders: Surgery +/-PORT

Overall Survival

3 year Functional Larynx Preservation Rate: 42%

Pyriform Sinus 78%

Aryepiglottic fold 22%

Lefebvre JL et al. JNCI 1996

Median survival (immediate surgery): 25 months vs (ICT) 44 months



Disease free survival Metastasis Free Survival

• Treatment failures at local, regional and second primary sites occurred at 
approximately the same frequencies in both arms

• Fewer failures at distant sites in the induction-chemotherapy arm



Larynx Preservation

3- and 5-year estimates of retaining a functional larynx in patients in the ICT arm 
42% and 35%, respectively
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Annals of Oncology 23: 2708–2714, 2012, doi:10.1093/annonc/mds065

3 years (%) 10 years (%)

Surgery ICT Surgery ICT

OS 43 57 13.8 13.1

DFS 31 43 - -

PFS - - 8.5 10.8

Larynx preservation - 42 - 8.7



EORTC 24891 vs VA trial

VA trial (n=332) EORTC 24891 (n=194)

Inclusion

Exclusion

Glottic, Supraglottic or 
Subglottic
T1N1

PFS or AE fold

N2c tumors excluded after 
amendment

Treatment Arms Neck dissection not done in 
T3N0 and midline T4N0

All patients underwent neck 
dissection

Survival Endpoints
Chemo response

2 year OS 68% in both arm
31% had complete response to 
2 cycle of Chemo

3 year OS 43% Sx arm, 57% IC 
arm
54% had CR to 2-3 cycles of 
chemo

Larynx Preservation 2 year Larynx Preservation 
66% in IC arm

3 and 5 year functional Larynx 
survival 42% and 35% in IC 
arm

Pattern of failure Local and Regional Failure 
higher in IC arm, Distant 
metastasis higher in Sx arm

No difference in local or 
locoregional failure in 2 arms, 
Higher number of distant 
metastasis in Surgery arm

Other Prognostic Factors Volume of disease, T4 stage T4 stage, Nodal status, ECOG 
PS



• Induction chemotherapy was validated both for laryngeal and 
hypopharyngeal cancers

• Larynx could be preserved in about two-thirds of the patients 
without compromising survival or disease control. 

BUT the definition of “laryngeal preservation” had to be clearly 
defined.

✓ Consider both the organ and its function
✓ No laryngectomy
✓ No long-term tracheotomy and 
✓ No long-term feeding tube



NACT had minimal impact on overall survival…..

There was need for more intensive local therapy.



RTOG 91-11

T2 12%

T3 78%

T4 10%

547 
Patients
Laryngeal 
Squamous 
Cancer
StageII III,IV

RT
Induction Chemo (IC) x2
Cisplatin/5FU

Concurrent CT+RT

RT alone

Surgery +/-PORT

Supraglottis 69%

Glottis 31%

Forastiere A et al. NEJM 2003

Response +/- salvage 
surgery

No response

2 yr

(Median 

FU: 3.8 

years)

Local 

Control

DFS OAS Intact 

Larynx

Laryngectomy 

free survival

Distant

Mets

Induction 

Chemo

61% 38% 55% 75% 59%, 

43% (5yr)

15%

CT+RT 78% 36% 54% 88% 66%

45% (5yr)

12%

RT alone 56% 27% 56% 70% 53%

38% (5yr)

22%

The primary end point used for sample size calculation was the 
composite end point, laryngectomy-free survival 



 Higher Larynx preservation  in CTRT arm

 Locoregional control was also significantly better with CTRT

 Both of the chemotherapy-based regimens suppressed distant 
metastases and resulted in better disease-free survival than 
radiotherapy alone

 Overall survival rates were similar in all three groups

 High-grade toxic effects was greater with the chemotherapy-based 
regimens

 The mucosal toxicity of concurrent radiotherapy and cisplatin was 
nearly twice as frequent as the mucosal toxicity of the other two 
treatments during radiotherapy



• After a median follow-up period exceeding 10years, there was no significant 
difference in overall survival.

• After about 4.5 years, the curves for overall survival  begin to separate 
favoring induction, although the difference is not statistically significant 
(Non Cancer Deaths??). 

• LP(81%)  and local control rates were significantly higher with concomitant 
cisplatin and RT

• Laryngectomy free survival , no difference between the concomitant arm 
(23% @10yrs) versus ICT arm (28.9%), HR-1.05,Worst in RT alone group.

• Late toxicity was comparable across all arms.



CTRT 
better

CTRT = ICT  F/B RT

COMPARABLE CTRT 
better

Conclusions: New strategies that improve organ preservation 
and function with less morbidity are needed.









What do the Meta-Analyses suggest?
(Pre-taxanes)



Pignon et al Lancet, 2000

• 3 Trials , N-602, Median follow-up of 
5·7 years

• Larynx Preserved in 23% of pts 

alive at 5 yrs

• There was significant heterogeneity 
between the three trials (p=0·05). 

@ 5yrs ICT f/b RT Sx P value

OS 39% 45% 0.1

DFS 34% 40% 0.05



MACH NC 2000

Level one evidence of significant benefit of addition of CT in terms of OS

Pignon et al, Lancet,2000

Meta-analysis of locoregional treatment with and without chemotherapy: effect on survival



MACH-NC - Laryngeal cancer

• 3216 patients with laryngeal 
cancer and 61 comparisons 
are included.

• The HR of death associated 
with chemotherapy is 0.87

• Absolute 5-year overall 
survival benefit of 4.5% 
increasing from 42.5% to 
47.0%.

Blanchard et.al. Meta-analysis of chemotherapy in head and 
neck cancer (MACH-NC): A comprehensive analysis by 
tumour site; Radiotherapy and Oncology 100 (2011) 33–40



MACH-NC - Hypopharyngeal cancer

• The HR of death 
associated with 
chemotherapy is 0.88

• Absolute 5-year overall 
survival benefit of 3.9%

Blanchard et.al. Meta-analysis of chemotherapy in head and 
neck cancer (MACH-NC): A comprehensive analysis by 
tumour site; Radiotherapy and Oncology 100 (2011) 33–40



MACH NC 2011-Site wise anlaysis



What about Toxicity Profile??

1. Although CRT improves LRC and OS, and allows for organ preservation, toxicities are 

increased compared with RT alone. The most common acute grade 3 to 4 
complications (leukopenia, anemia,mucositis, and dysphagia) are increased 
from14% to 43% over RT.

2. CRT patients were more likely to have a diet limited to soft foods or liquids,or require 
gastrostomy tube use at 1 year (26% compared with 18%with RT), but at 2 years there 
were no differences between the treatment groups (16% with CRT, 14% with induction 
followed by RT and 15% with RT)



Role of altered fractionation…

However, not all patients are suitable for CT based organ preservation



• Eligibility criteria

• Age > 18 years.

• KPS > 50

• No previous RT

• Stage III-IV SCC Oral cavity, 
Oropharynx, Supraglottic 
larynx OR Stage II–IV 
carcinoma of BOT or 
Hypopharynx.

• Demographic profile

• Total no of patients: 1073

• M:F=80:20 (percentage)

• Median age 61 years

• MC site oropharynx (60%)

• Stage II (3.4%), III (28.3%) and 
IV (68.3%)

Median follow-up: 23 months for all analyzable & 41.2 months for surviving patients.

First Report of RTOG 9003. Int J Radiat Oncol Biol Phys. 2000; 48:7–16.



Arm1 Arm2 Arm3 Arm4

SFX
2 Gy/fraction
OD
5 days/week

70 Gy/35 #

7 weeks

HFX
1.2 Gy/fraction
BD
5 days/week

81.6 Gy/ 68 #

7 weeks

AFX-S
1.6 Gy/fraction

5 days/week

67.2 Gy/42 #
2-week rest 
after 38.4 Gy
6 weeks

AFX-C
1.8 Gy/fraction

5 days/week to 
large field 
+
1.5 Gy/fraction 
to boost  in last 
12 #
72 Gy/42 #

6 weeks

Randomization
1073 patients



Results (at 2 years)



Conclusion: 
• HFX and AFX-C had significantly better LRC than SFX / AFX-S
• Trend towards improved DFS with both but no significant difference in OS

Tumour Control Outcomes



Toxicity Outcomes > Grade III

Acute

Toxicity

p value 

(to SFX)

Late 

Toxicity

p value 

(to SFX)

SFX 35% 26.8%

HFX 54.5% <0.0001 28% NS

AFX-S 50.4% 0.0002 27.6% NS

AFX-C 58.8% <0.0001 37.2% 0.011

Conclusions: 
• AF had more acute toxicities. 
• AFX-C had more late effects + consequential late effects



• Censoring of events at 5 years (97% local recurrences in 5 years, ? SMN 
afterwards)

• Median F/U of 14.1 years.

Int J Radiation Oncol Biol Phys, Vol. 89, No. 1, pp. 13e20, 2014



LRC
• HFX Vs SFX 

• p 0.045 & 0.05 
(censored)

• AFX-C Vs SFX 

• p 0.05 & 0.82 (censored)

• 19% reduction of LR 
failure with HFX & AFX-C



DFS

• p for HFX 0.04, 

• p for AFX-S 0.05 

• p for AFX-C 0.05

• Compared to SFX, DFS was 
improved in all experimental 
arms



OS

• When death was censored at 
5 years, HFX had significantly 
better results compared to 
other arms (p 0.05)

• Survival curves rejoined at 7 
years (peak of late toxicity 
induced deaths).



Toxicity Outcomes

• No difference in toxicities in experimental arms compared to SFX

• Pooled cohort of accelerated patient: might have increased 
toxicity (p 0.06)

• On individual patient toxicity assessment, trend towards 
increased toxicity with AFX-C  (p 0.09)



Conclusions of RTOG 9003

• HFX and AFX-C has significant benefit over SFX or AFX-S in terms of 
LC.

• HFX has OS benefit if events are censored at 5 years.

• Trend of higher toxicities with AFX-C.

• HFX has the most optimal therapeutic ratio.

• ? HFX in place of CTRT to reduce CTRT late toxicity induced deaths 
(eg. RTOG 9111)

• IMRT based intensification (HFX / AFX-C with IMRT) has potential 
improved therapeutic ratio.



MARCH Meta-analysis

• 15  trials  with  6515  patients were  evaluated.

• Median  follow-up - 6  yrs.  

• Tumours  sites - mostly oropharynx and larynx (44 and 34% respectively)

• 74% had stage III–IV tumours



• Altered fractionation radiotherapy was associated with a 
significant overall survival benefit compared with conventional 
radiotherapy (absolute difference at 5 years of 3.1% and 1.2% at 
10years).

• The survival benefit was restricted to  the hyperfractionated
regimen.

• Compared with conventional radiotherapy, altered fractionation 
radiotherapy had a significant benefit on progression-free 
survival.

Lancet Oncol 2017; 18: 1221–37

33 Trials





• Altered fractionation radiotherapy was associated with significantly 
reduced cancer mortality, local failure, and regional failure.

• No significant differences were reported between conventional 
radiotherapy and altered fractionation radiotherapy in terms of non-
cancer mortality or distant failure.

• Although no interaction was reported between altered fractionation 
regimens and the effect on local or regional control, hyperfractionation
was associated with a reduction in local and regional failures.

• Moderately fractionated-Reduction in local failure

• Very Accelerated – No effect in reduction of local + regional failure



• When the analysis was restricted to node-positive patients, the interaction 
between altered fractionated regimens and regional control was not 
significant, but the effect of altered fractionated radiotherapy was significantly 
for hyperfractionated radiotherapy.

• The survival benefit decreased when age increased.

• Pure acceleration should therefore be considered only for patient with low 
nodal burden.



Although altered fractionation served as a good option in 
patients in whom chemotherapy could not be given, better 

options were needed …

2 options:

A. Intensification of Induction chemotherapy

B. More intensive local therapy Induction f/b 
concomitant chemotherapy .



Role of Taxane based ICT

GORTEC 2000-01

TAX 323/324

Meta-analysis

The demonstration in locally advanced HNSCC mixed-site trials of a higher 
response rate to TPF compared with PF led investigators to postulate that 

induction TPF would improve the rates of LP and local control. 



EORTC 24971/TAX 323 Study Group* 2007  Vs 
TAX 324

Addition of docetaxel to PF induction chemotherapy in patients with 
unresectable squamous-cell carcinoma of the head and neck improved 

survival and was better tolerated than the classic PF
regimen.



220

Advanced Ca Larynx and 
Hypopharynx cases 

requiring TL ICT using Docetaxel 
+Cis+FU

103 x 3 cycles

RT alone or concomitant 
CTRT

ICT using Cis +5FU

110
RT alone or concomitant 

CTRT 

GORTEC 2000-01,J Natl Cancer Inst 2009;101: 498 – 506

Those pts who 
recovered 
laryngeal 
mobility

Primary End point: 3yr larynx preservation rate

R



Outcomes TPF PF P value

Larynx preservation @ 3 
years

70.3% 57.5% 0.03

Overall response to ICT 80% 59% 0.002

TPF >> PF



GORTEC 2000-01: Conclusions

• OS and DFS were not statistically significantly different

• Both regimens were comparable in terms of late toxicity rates

• More patients in the TPF group recovered to normal larynx 
mobility (42.7% vs 29.1%, respectively; P = .034).

J Natl Cancer Inst 2009;101: 498 – 506

Long Term results @ 105 months

Laryngeal dysfunction free survival  was 
significantly better in TPF arm.

Statistically fewer grade 3–4 late toxicities 
of the larynx occurred with the TPF

In patients with advanced larynx and hypopharynx carcinomas, TPF 
induction chemotherapy was superior to the PF regimen in terms of 

overall response rate.



• TPF significantly improves OS, PFS, loco-regional and distant failure compared 
with PF. 

• TPF is associated with a better compliance. 

• More patients in the TPF group proceeded to conc CTRT, likely reflecting the 
higher response rates.

Blanchard et.al. J Clin Oncol 31. © July, 2013



Would induction chemotherapy (IC) be more 
likely to demonstrate an improvement  in survival 
if two other conditions were met??

•Use of a CRT regimen achieving high rates of 
locoregional control and 

•Treatment of patients at greatest risk for 
distant metastatsis



2013 - PARADIGM Lancet Oncol 2013; 14: 257–64



2014 – DeCide[Docetaxel- Based Chemotherapy Plus or Minus IC to 
Decrease Events in Head and Neck Cancer], JCO

285

Non-metastatic 
N2,N3 SCCHN

ICT ( 2 TPF) F/B CRT

CRT

Majority of pts were 
oropharyngeal cancers 

, Stage IV A

Concurrent chemo 
RT regimen in both 

arms included 
Docetaxel, 5FU, 

Hydroxyurea

R



3-year Outcomes
Endpoint IC arm (%) CRT arm 

(%)

HR 95% CI P value

Overall Survival 75 73 0.92 0.59-4.42 0.70

Distant-Failure Free Survival 69 64 0.84 0.56-1.26 0.39

Recurrence Free Survival 67 58 0.76 0.52-1.13 0.18

Cumulative incidence of distant failure 10 19 0.46 0.23-0.92 0.025

Cumulative incidence of locoregional

failure

9 12 0.79 0.37-1.68 0.55

• Only grade 3-4 leukopenia and neutropenia rates were 

significantly higher in induction chemotherapy. 

• Although there was a statistically significant improvement in 

cumulative incidence of distant metastases in the induction 

chemotherapy arm, there was no improvement in overall 

survival.



Why the negative results?

•Only 79% of patients received the intended two doses of 
NACT. 

•Unrealistic expectation of 15% absolute increment in 3-
year overall survival with NACT. (The absolute survival benefit of 
cisplatin and fluorouracil induction chemotherapy in accordance with meta-
analysis of chemotherapy in head and neck cancer was 2.4%.)

• Believing that adding taxane to this regimen would lead 
to an absolute improvement of more than 10% in overall 
survival was therefore unrealistic.



Meta-analysis of Sequential vs Concomitant Chemotherapy in 
LA-HNSCC

Meta-analysis Induction chemotherapy with concurrent chemoradiotherapy versus concurrent chemoradiotherapy for 
locally advanced squamous cell carcinoma of head and neck, scientific reports, Nature,2013

Five prospective randomized 
controlled trials (RCTs) with 922 
patients were included in meta-
analysis-

No significant differences
in OS,PFS, LRR

ICCCRT could increase risks of 
grade 3–4 febrile neutropenia (P 
= 0.0009) and leukopenia (P = 
0.04). 

Distant metastasis rate (DMR) 
decreased (P = 0.006) and 
complete response rate (CR) 
improved (P = 0.010) for IC with 
CCRT. 



Meta-analysis Induction chemotherapy with concurrent chemoradiotherapy versus concurrent chemoradiotherapy for 
locally advanced squamous cell carcinoma of head and neck, scientific reports, Nature,2013



421 patients were finally analyzed: 206 
in the IC and 208 in the no-IC arm.

With a median follow-up of 44.8 
months, OS significantly higher in the IC 
arm (HR 0.74; 95% CI 0.56–0.97; 
P¼0.031). 

Complete Responses (0.0028), PFS 
(0.013) and LRC (0.036)  also 
significantly higher in the IC arm.

Compliance to concomitant treatments 
was not affected by induction TPF.



Role of biological modifiers??

In view of increased toxicities with concurrent chemoradiation thereby 
affecting OS and QOL

Role of Biological modifiers with RT was explored in Organ 
preservation.



3 # TPF

(153)

Responder

A

ChemoRT(60)

(Cisplatin + RT)

B

BioRT(56)

(Cetuximab+RT)

Non responder Surgery

Primary end point-
larynx preservation at 3 
months

Secondary end point-
Larynx dysfunction free 
survival at 18month                                 
-OS at 18 months

Stage III/IV larynx 
and 

hypopharyngeal
cancer.

--Despite a higher number of local failures in the B arm, after salvage surgery, the 
ultimate local failure rate seemed comparable.
-Comparable grade 3-4 toxicities in both arms. (more in field skin toxicity in BioRT arm)

R



Cisplatin Cetuximab P value

Primary endpoint

Larynx 
preserved(without 
tumour)

95% 93% 0.63

Secondary
endpoint

Functional Larynx ( 
Without tumour, 
NGT, Tracheostomy)

87% 82% 0.68

Survival 92% 89% 0.44

Raised the possibility that for larynx cancer,  EGFR inhibition/RT may be inferior to 
cisplatin/RT for achieving local control, both cetuximab/RT and cisplatin/RT were 
difficult to administer after induction TPF.
However BioRT is better tolerated than CTRT





MACH NC 2017 update







Induction CT
By age: For Conc CTRT







Toxicity in CTRT

• Although CRT improves LRC and OS, and allows for organ 
preservation, toxicities are increased compared with RT alone. 

• The most common acute grade 3/4 complications include:

• Leukopenia

• Anaemia

• Mucositis 

• Dysphagia 

• Swallowing dysfunction

•Acute CRT toxicities are related to the specific CRT regimen.

Evaluation of Early and Late Toxicities in Chemoradiation Trials JCO September 10, 2007:4096-4103 



Toxicity to Multimodality Treatment

Overall Incidence of- Hospitalization: 16%

Feeding Tube Insertion: 19%

Mean Wt. Loss: 6-12% of BW (34% lost wt)

Dysphagia: 56%

Oral Pain - 69%

Opioid Use -53%



Late effect of Organ Preservation Protocols

Author Regimen Grade 3-4 xerostomia/fibrosis

Control Experimental

Calais (n=222) RT+CH 5% / 3% 9%/11%

Fu (n=515) RT CB 6% / 3% 10% / 3%

Fu (n=507) RT HF 6% / 3% 7% / 3%

Wendt (n=270) RT+CH 2.1 / 1% 3.8% / 0.8%

Trotti et al.,IJROBP, Vol.47, No.1, pp 1-12, 2000

• All data: Pre-IMRT

• With the advent of better techniques, possible to reduce morbidity
• DARS optimised
• Parotid gland sparing
• Adaptive RT
• Image-guidanace
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Toxicity 2D/3D-CRT IMRT

Xerostomia Acute 54 – 89 24 - 59

Late 46 - 77 8 – 38

Mucositis
Grade 1 3 - 7

OM non-sparing OM-sparing

0 75

Grade 2 78.5 - 87 54.2 25

Grade 3-4 7 – 28.7 45.8 0

Dysphagia > Grade 2 Acute 35 - 45 18 - 21

Late 60 - 63 6 - 38

Fibrosis 11.3 - 60 2.3 - 15

Trismus 13.9 - 25.4 3.3 - 5

ONJ 2 - 22 0 - 6

Hearing Loss 39 - 84.5 25.8 - 36

Incidence of Morbidity:
Pre & Post IMRT



Various Treatment modalities in 
Locally Advanced Carcinoma Larynx and Hypopharynx 

1.Total laryngectomy +/- PORT

2.Organ Preservation startegies:

✓ Conservative Surgery

✓ Induction chemotherapy (ICT) followed by RT

✓ Concurrent chemo-RT

✓ ICT followed by CTRT

✓ Role of Targeted therapies

✓ Altered fractionation



Factors deciding choice of treatment 

Patient factors

• Age

• Performance Status

• Comorbidity

• Previous Rx

• Reliability for F/U

• Pt.’s choice

• Pt.’s occupation

• Second Primary

Disease Factors

• Stage

• Site

• Volume

• Cord Mobility

Treatment 
factors

• Physician’s 
Expertise

• Cost and Feasibility

• Treatment 
morbidity



When not to go ahead with it…

•Gross cartilage invasion/ erosion/ lysis

•Dysfunctional larynx

•Patients who prefer avoiding RT

•Poor candidates for CT

•Severe airway compromise requiring a tracheostomy or enteric feeding, are poor 
candidates for LP



Options:
CTRT or ICT f/b CCRT??

Considerations

• Volume, Site: Larynx vs Hypopharynx

• Functional status: Fixed cord, no aspiration

• Nodal stage  higher risk for distant mets

• Either CTRT or ICT f/b CTRT
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ASCO recommendations cont…..



Conclusion

• Complete staging work-up with optimal imaging and functional evaluation: 
integration of functional imaging, volumetry

• There is no one standard larynx preservation treatment accepted worldwide.

• CTRT  to be preferred  with IMRT for optimal DARS sparing and careful 
assessment of DARS dysfunction

• Role of NACT – Bulky disease, Higher chances of distant mets, Gross 
exolaryngeal spread without cartilage destruction

• Bio RT may be preferred in case  poor tolerability to chemoRT is expected.

• Option of altered fractionation

• Built-in appropriate follow-up (rehabilitation, imaging) and salvage strategy

• Case selection is the cornerstone to successful outcome



Thank You
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