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Contemporary Management of Advanced Laryngeal Cancer
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ABSTRACT: The treatment of advanced laryngeal cancer has undergone a paradigm shift in recent years, with an increase in
chemoradiation for organ preservation and a decrease in primary surgery. This review will summarize the contemporary manage-
ment of advanced laryngeal cancer and discuss treatment-related toxicity and strategies to improve outcomes.
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The treatment of advanced laryngeal cancer has
evolved in the past 2 decades, with an increase in the
use of nonoperative treatment for organ preservation
and a decrease in the use of primary surgery. This para-
digm shift dates to the Veteran’s Affairs (VA) Laryngeal
Cancer Study, published in 1991, which showed high
rates of laryngeal preservation in advanced laryngeal
cancer using chemoradiation, without a reported decre-
ment in survival.1 The induction chemoradiation regi-
men described in the VA trial has largely been replaced
by concurrent chemoradiation regimens based on the
subsequent Radiation Therapy Oncology Group (RTOG)
Trial 91-11, which demonstrated improved locoregional
control rates with concurrent therapy.2 These data have
led to enthusiasm for the use of organ preservation regi-
mens, reflected by an increase in the use of chemoradia-
tion in both community and academic settings, and a
corresponding decrease in the use of primary surgery.3–10

The favorable outcomes of organ preservation for
advanced laryngeal cancer may not apply outside of clin-
ical trial settings, suggesting this approach may not be
suitable for all patients. Both National Cancer Data
Base (NCDB) and Surveillance, Epidemiology, and End
Results (SEER) registry data have demonstrated a
decrease in survival in patients with laryngeal cancer, in
parallel with an increase in the use of nonoperative
treatment that is not due to an increase in the incidence

of advanced stage disease.3,11 Patients with T4 tumors
have been shown to have worse organ preservation rates
and poorer survival with nonoperative treatment. In the
VA laryngeal cancer study, salvage laryngectomy was
performed in 56% of patients with T4 disease, compared
to 29% for T1–T3 disease.1 Patients with T4 disease
comprised 26% of patients in the VA trial and were
largely excluded from RTOG 91-11, with low-volume T4
disease, exclusive of cartilage involvement or significant
tongue base extension, comprising 10% of that study
population. The RTOG 91-11 study found an approxi-
mately 10% decrement in survival when salvage laryn-
gectomy was required compared to those who did not.12

A large single institution study of nearly 500
patients with laryngeal cancer demonstrated that
patients with stage IV disease had worse survival with
organ preservation, compared to primary surgical treat-
ment.13 Survival was equivalent for stage I–III disease
treated surgically or with chemoradiation. Patients with
T4 lesions had worse survival with chemoradiation
(25%) compared to primary surgery (55%). NCDB data
demonstrates that chemoradiation is associated with an
increased risk of death for patients with stage IV dis-
ease.14 Taken together, these data suggest that patients
with very advanced primary tumors are unsuitable for
organ preservation. While causation cannot be proven in
retrospective studies, temporal trends suggest that the
broad application of clinical trial data may be responsi-
ble for poorer outcomes outside of the clinical trial set-
ting, where careful attention is paid to selection of
patients best suited for organ preservation strategies.

The poorer outcomes associated with chemoradiation
may be due to selection bias, with sicker patients treated
nonoperatively, or to non-cancer-related mortality. A
metatanalysis of 3 RTOG trials by Machtay et al15 demon-
strated that severe late toxicity, defined as grade 3 or
higher toxicity related to laryngopharyngeal dysfunction,
feeding tube dependence >2 years after treatment, and
non-cancer related death suspected to be due to laryngeal
dysfunction, occurs in 43% of patients. Enrollment in
these trials required acceptable performance status, and
patients with evidence of severe pretreatment laryngeal
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dysfunction were excluded from this meta-analysis, which
suggests that the true incidence of severe late toxicity may
in fact be greater when strict clinical trial criteria are not
applied to selection of patients for organ preservation. A
10-year follow-up report of RTOG 91-11 patients found an
increase in non-cancer-related deaths in patients treated
with chemoradiation at 10 years, suggesting that
improved laryngeal preservation rates with concurrent
regimens may adversely impact survival due to severe
late toxicity.16

A retrospective review of patients with laryngeal
cancer using SEER-Medicare data demonstrated that
chemoradiation was 4-fold more likely to be used in
patients with advanced laryngeal cancer; however,
survival was significantly better in patients treated
with surgery and postoperative radiation.17 In this same
cohort, pretreatment dysphagia, treatment with chemo-
radiation, and salvage surgery were significant predic-
tors of an increased risk of long-term dysphagia, weight
loss, gastrostomy, and tracheostomy dependence.18 Ini-
tial treatment with surgery and postoperative radiation
were associated with a lower odds of late pneumonia.
These late toxicities were associate with poorer survival,
with the greatest risk of death at 5 years associated
with pneumonia.

Using a set of quality indicators based on NCCN
guidelines for larynx cancer care, higher-quality care,
measured by greater guideline compliance, was associated
with improved survival regardless of treatment modal-
ity.19 However, even after controlling for quality, there
remained a survival advantage for primary surgery with
postoperative radiotherapy in elderly patients. Quality
was associated with outcomes, with higher-quality care
associated with a lower odds of long-term weight loss, tra-
cheostomy or gastrostomy dependence, and pneumonia,
but no impact on the odds of late dysphagia.20 However,
higher-quality care was associated a lower risk of death in
patients with dysphagia, weight loss, tracheostomy, and
pneumonia, but was not associated with differences in sur-
vival in patients with gastrostomy dependence.

These data suggest that dysphagia is common follow-
ing laryngeal cancer treatment, but that higher-quality
care process measures are associated with a reduction in
the incidence of late toxicities related to airway and swal-
lowing impairment, and reduced mortality when these
toxicities occur. An important exception was late mortality
associated with gastrostomy dependence: while higher-
quality care was associated with a reduced incidence of
gastrostomy dependence, it was not associated with signif-
icant differences in survival in patients with long-term
gastrostomy dependence. Such patients may be beyond
the reach of successful intervention. Severe dysphagia
associated with nil per os (NPO) status has been shown by
others to be associated with a significantly increased risk
of death, emphasizing the poor prognosis associated with
progression to this point.21

Strategies to avoid late gastrostomy dependence
include patient selection, avoidance of prophylactic gas-
trostomy, targeted radiation dosimetry to limit toxicity
to the constrictor musculature, and aggressive therapeu-
tic interventions during and after treatment. Patients

with pretreatment dysfunction are known to be at
increased risk for late toxicity with organ preservation
strategies, because preservation of an organ that is not
functional does not results in restoration of function,
and function may actually worsen due to the effects of
treatment. Radiation doses of �60 Gy to the constrictor
musculature have been shown to be associated with an
increased risk of severe late toxicity and long-term gastro-
stomy use in the RTOG meta-analysis and a number of
institutional studies.22–25 These effects are due to muscle
injury and increase the risk of aspiration in a dose and
volume-dependent manner.25

Prolonged NPO status is associated with poorer long-
term swallowing outcomes and an increased risk of long-
term gastrostomy dependence.21,26–32 There is substantial
evidence that prophylactic gastrostomy placement,
intended to facilitate weight maintenance and enteral
feeding during treatment, is associated with worse long-
term swallowing outcomes because of decreased use of the
swallowing musculature, which is associated with muscle
atrophy and an increased incidence of late dysfunc-
tion.33,34 The prophylactic use of swallowing exercises
that actively engage these muscles during radiation is
associated with maintenance of muscle function and qual-
ity by maintaining muscle bulk and preservation of a
near-normal diet.33,34 This is facilitated by avoiding rou-
tine gastrostomy placement and the active engagement of
speech-language pathologists (SLP) in laryngeal cancer
care.

SLP involvement has been shown to favorably
impact swallowing outcomes. Swallowing exercises insti-
tuted before, during, and after the onset of radiation
have been shown to be associated with improved post-
treatment swallowing function and quality of life.35–39 In
randomized controlled trials of SLP-directed swallow
therapy, radiated patients who perform swallowing exer-
cises are four-fold more likely to return to a regular diet
and have improved subjective and objective posttreat-
ment swallowing function.33,40,41 The active participation
of SLP in swallowing therapy is associated with
improved compliance with exercises and greater work
done.33 However, SLP care is not uniform, with variabil-
ity in their employment among differing practice set-
tings and variation in practices.42,43 In SEER-Medicare
laryngeal cancer patients, SLP care appears underutil-
ized and largely limited to patients undergoing total lar-
yngectomy, or those in whom swallowing dysfunction is
already present, but is associated with a reduced likeli-
hood of dysphagia, weight loss, and pneumonia, and
most significantly, with a reduced risk of death.44 These
data suggest that SLP care should be a routine part of
the management of laryngeal cancer patients to reduce
the incidence and impact of severe late toxicity.

There are well-recognized limitations when compar-
ing different treatment modalities using retrospective
data, and randomized trials are the gold standard for
detecting differences in outcomes while minimizing bias.
The VA laryngeal cancer study remains the only ran-
domized controlled trial with a surgical arm, 16 years
after its publication, and it is unlikely that randomized
controlled trials with a surgical arm will be performed
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in the future given patient and clinician biases and pref-
erences. Chemoradiation has become an accepted stan-
dard of care of advanced laryngeal cancer. These data
emphasize the significance of treatment-related toxicity,
the importance of recognizing high-risk patients, a rec-
ognition of the continued role of surgery in this popula-
tion, and the need to incorporate strategies aimed at
reducing treatment-related sequela in current and
future efforts at optimizing outcomes in this population.

BIBLIOGRAPHY

1. The Department of Veterans Affairs Laryngeal Cancer Study Group.
Induction chemotherapy plus radiation compared with surgery plus
radiation in patients with advanced laryngeal cancer. N Eng J Med
1991;324:1685–1690.

2. Forastiere A, Goepfert H, Maor M, et al. Concurrent chemotherapy and
radiotherapy for organ preservation in advanced laryngeal cancer. N
Eng J Med 2003;349:2091–2098.

3. Hoffman HT, Karnell LH, Funk GF, et al. The National Cancer Data Base
report on cancer of the head and neck. Arch Otolaryngol Head Neck
Surg 1998;124:951–962.

4. Hoffman HT, Porter K, Karnell LH, et al. Laryngeal cancer in the United
States: changes in demographics, patterns of care, and survival. Laryn-
goscope 2006;116(Suppl. 111):1–13

5. Chen AY, Schrag N, Hao Y, et al. Changes in treatment of advanced laryn-
geal cancer 1985–2001. Otolaryngol Head Neck Surg 2006;135:831–837.

6. Chen AY, Fedewa S, Zhu J. Temporal trends in the treatment of early- and
advanced-stage laryngeal cancer in the United States, 1985–2007. Arch
Otolaryngol Head Neck Surg 2011;137:1017–1024.

7. Ullman CD, Harlan LC, Shavers VL, Stevens JL. A population-based
study of therapy and survival for patients with head and neck cancer
treated in the comunity. Cancer, 2012;118:4452–4461

8. Cooper JS, Porter K, Mallin K, et al. National Cancer Database report on
cancer of the head and neck: 10-Year update. Head Neck 2009;31:748–758.

9. Shah JP, Karnell LH, Hoffman HT, et al. Patterns of care for cancer of the
larynx in the United States. Arch Otolaryngol Head Neck Surg 1997;
123:475–483.

10. Gourin CG, Forastiere AA, Marur S, Sanguineti G, Koch WM, Bristow
RE. Volume-based trends in laryngeal cancer surgery. Laryngoscope
2011;121:77–84.

11. Cosetti M, Yu GP, Schantz SP. Five-year survival rates and time trends of
laryngeal cancer in the US population. Arch Otolaryngol Head Neck
Surg 2008;134:370–379.

12. Weber RS, Berkey BA, Forastiere A, et al. Outcome of salvage total laryn-
gectomy following organ preservation therapy: the Radiation Therapy
Oncology Group Trial 91-11. Arch Otolaryngol Head Neck Surg 2003;
129:44–49.

13. Gourin CG, Conger BT, Sheils WC, Bilodeau PA, Coleman TA, Porubsky
ES. The effect of treatment on survival in patients with advanced laryn-
geal carcinoma. Laryngoscope 2009;119:1312–1317.

14. Chen AY, Halpern M. Factors predictive of survival in advanced laryngeal
cancer. Arch Otolaryngol Head Neck Surg 2007;133:1270–1276.

15. Machtay M, Moughan J, Trotti A, et al. Factors associated with severe
late toxicity after concurrent chemoradiation for locally advanced head
and neck cancer: an RTOG analysis. JCO 2008;26:3582–3589.

16. Forastiere AA, Zhang Q, Weber RS, et al. Long-term results of RTOG 91–
11: a comparison of three nonsurgical treatment strategies to preserve
the larynx in patients with locally advanced larynx cancer. J Clin Oncol
2013;31:845–852.

17. Gourin CG, Dy SM, Herbert RJ, et al. Treatment, survival, and costs of
laryngeal cancer care in the elderly. Laryngoscope 2014;124:1827–1835.

18. Gourin CG, Starmer HM, Herbert RJ, et al. Short and long-term outcomes
of laryngeal cancer care in the elderly. Laryngoscope 2015;125:924–933.

19. Gourin CG, Frick KD, Blackford AL, et al. Quality indicators of laryngeal
cancer care in the elderly. Laryngoscope 2014;124:2049–2056.

20. Gourin CG, Starmer HM, Herbert RJ, et al. Quality of care and short and
long-term outcomes of laryngeal cancer care in the elderly. Laryngoscope
2015,125:2323–2329.

21. Shune SE, Karnell LH, Karnell MP, Van Daele DJ, Funk GF. Association
between severity of dysphagia and survival in patients with head and
neck cancer. Head Neck. 2011;34:776–784.

22. Machtay M, Moughan J, Farach A, et al. Hypopharyngeal dose is associ-
ated with severe late toxicity in locally advanced head-and-neck cancer:
an RTOG analysis. Int J Radiation Oncology Biol Phys 2012;84:983–
989.

23. Caudell JJ, Schaner PE, Desmond RA, et al. Dosimetric factors associated
with long-term dysphagia after definitive radiotherapy for squamous
cell carcinoma of the head and neck. Int J Radiation Oncology Biol Phys
2010;76:403–409.

24. Gokhale AS, McLaughlin BTZ, Flickinger JC, et al. Clinical and dosimet-
ric factors associated with a prolonged feeding tube requirement in
patients treated with chemoradiotherapy (CRT) for head and neck can-
cers. Ann Oncol 2010;21:145–151.

25. Kumar R, Madanikia S, Starmer H, et al. Radiation dose to the floor of mouth
muscles predicts swallowing complications following chemoradiation in
oropharyngeal squamous cell carcinoma. Oral Oncol 2014;50:65–70.

26. Chen AM, Daley ME, Vazquez E, et al. Depression among long-term survi-
vors of head and neck cancer treated with radiation therapy. Arch Oto-
laryngol Head Neck Surg 2013;139:885–889.

27. Chen AM, Li BQ, Lau DH, et al. Evaluating the role of prophylactic gastro-
stomy tube placement prior to definitive chemoradiotherapy for head and
neck cancer. Int J Radiation Oncology Biol Phys 2010;78:1026–1032.

28. Lee WT, Akst LM, Adelstein DJ, et al. Risk factors for hypopharyngeal/
upper esophageal stricture formation after concurrent chemoradiation.
Head Neck 2006;28:808–812.

29. Mekhail TM, Adelstein DJ, Rybicki LA, et al. Enteral nutrition during the
treatment of head and neck carcinoma. Cancer 2001;91:1785–1790.

30. Corry J, Poon W, McPhee N, et al. Prospective study of percutaneous endo-
scopic gastrostomy tubes versus nasogastric tubes for enteral feeding in
patients with head and neck cancer undergoing (chemo)radiation. Head
Neck 2009;31:867–876.

31. Oozeer NB, Corsar K, Glore RJ, Penney S, Patterson J, Paleri V. The
impact of enteral feeding route on patient-reported long term swallow-
ing outcome after chemoradiation for head and neck cancer. Oral Oncol
2011;47:980–983.

32. Williams GF. Teo MT, Sen M, et al. Enteral feeding outcomes after chemo-
radiotherapy for oropharynx cancer: a role for a prophylactic gastro-
stomy? Oral Oncol 2012;48:434–440.

33. Carnaby-Mann G, Crary MA, Schmalfus I, Amdur R. “Pharyngocise”: Ran-
domized control trial of preventative exercises to maintain muscle struc-
ture and swallowing function during head and neck chemoradiotherapy.
Int J Rad Onc Bio Phys 2012;83:210–9.

34. Starmer HM, Gourin CG. Is speech language pathologist evaluation neces-
sary in the nonoperative treatment of head and neck cancer? Laryngo-
scope 2013;123:1571–1572.

35. Hutcheson KA, Bhayani MK, Beadle BM, et al. Eat and exercise during
radiotherapy or chemoradiotherapy for pharyngeal cancers. Use it or
lose it. JAMA Otolaryngol Head Neck Surg 2013;139:1127–1134.

36. Kulbersh BD, Rosenthal EL, McGrew BM, et al. Pretreatment, preopera-
tive swallowing exercises may improve dysphagia quality of life. Laryn-
goscope 2006;116:883–886.

37. Carroll WR, Locher JL, Canon CL, et al. Pretreatment swallowing exer-
cises improve swallow function after chemoradiation. Laryngoscope
2008;118:39–43.

38. Duarte VM, CHhetri KD, Liu Y, Erman AA, Wang MB. Swallow preserva-
tion exercises during chemoradiation therapy maintains swallow func-
tion. Otolaryngol Head Neck Surg 2013;149:878–884.

39. Peng KA, Juan EC, Unger L, et al. A swallow preservation protocol
improves function for veterans receiving chemoradiation for head and
neck cancer. Otolaryngol Head Neck Surg 2015;152:863–867.

40. van der Molen L, van Rossum MA, Burkhead LM, et al. A randomized
preventative rehabilitation trail in advanced head and neck cancer
patients treated with chemoradiotherapy: Feasibility, compliance, and
short-term effects. Dysphagia 2011;26:115–170.

41. Kotz T, Federman AD, Kao J, et al. Prophylactic swallowing exercises in
patients with head and neck cancer undergoing chemoradiation. Arch
Otolaryngol Head Neck Surg, 2012; 138: 376–382.

42. Krisciunas GP, Sokoloff W, Stepas K, Langmore SE. Survey of usual prac-
tice: dysphagia therapy in head and neck cancer patients. Dysphagia
2012;27:538–549.

43. Roe JW, Carding PBN, Rhys-Evans PH, et al. Assessment and manage-
ment of dysphagia in patients with head and neck cancer who receive
radiotherapy in the United Kingdom- a web-based survey. Oral Oncol
2012;48:343–348.

44. Starmer HM, Quon H, Webster K, et al. Speech-Language Pathology care
and short and long-term outcomes of laryngeal cancer treatment in the
elderly. Laryngoscope 2015;125:2756–2763.

Laryngoscope Investigative Otolaryngology 2: October 2017 Britt and Gourin: Advanced Laryngeal Cancer

309


