
ABSTRACT

Objectives. Two cases of adenoid cystic carcinoma (ACC) of
the larynxwere treatedwith chemoradiotherapy (CRT) for or-
gan preservation. We reviewed case series and current litera-
ture to contrast the potential role of primary CRT as an organ-
sparingmodality with standard laryngectomy and radiotherapy
inpatientswith laryngealACC.
Methods.Two treatment-naïve patientswith laryngeal ACC
treated at Dana-Farber Cancer Institute between 2002 and
2007 were identified. Both patients were offered standard
laryngectomy followed by adjuvant radiotherapy or organ-
sparing treatmentmodality.
Results. Both patients were males, aged 57 and 73. The pa-
tients completed a course of combined chemoradiotherapy
with weekly carboplatin and paclitaxel and 7–8 weeks of ra-
diotherapy to a total dose of 6,600 and 7,000 cGy over 50 and
57 days, respectively. There were no treatment breaks or de-
lays because of toxicity. Themajor toxicities reported by both

patients, as anticipated, were Grade 3 mucositis, desquama-
tive dermatitis, and severe dysphagia, all of which resolved.
Both patients are alive with local regional control and func-
tional larynx; one at 112� months with pulmonary metasta-
ses at 54months, and the other disease free at 60�months.
Conclusions. Definitive chemoradiation with weekly carbo-
platin and paclitaxelmay be a potential alternative to the cur-
rent standardof surgeryand radiation forpatientswith locally
advanced laryngeal ACC who request an organ-sparing ap-
proach. In thisgroupofpatients, salvage laryngectomymaybe
reserved for those who are locally recurrent or chemoradio-
therapy resistant. Although CRT provided long-term local re-
gional control in our two patients, there are evident
limitations in obtaining evidence for a determination of treat-
mentof rarediseases. This report provides support for follow-
ing an organ preservation plan in selected patients. The
Oncologist2013;18:579–583

ImplicationsforPractice: Concurrentchemoradiotherapymaybeusedfor larynxpreservationforselectedpatientswithadenoid
cystic carcinoma of the larynx when the functional outcome after surgery is expected to be unsatisfactory or when surgical ex-
pertise in suchprocedures isnotavailable. Laryngealpreservationwith concurrent chemoradiotherapywith surgery reserved for
recurrent disease seems tooffer potential for laryngeal preservationwithout compromising overall survival. Selection of a treat-
ment option: surgery versus organ-sparing chemoradiotherapy will depend on patient choice of treatment, local expertise, and
the availability of appropriate support and rehabilitation services.

INTRODUCTION

Adenoid cystic carcinoma (ACC) is a rare cancer that generally
develops in themajor salivaryglands. Itmayoriginate inminor
salivary glands in other regions of the head and neck, such as
the larynx, aswell as in the lung, trachea, skin, orbreast. There
areapproximately1,200newcasesofACC in theUnitedStates
per year [1]. Because of the slow growth of the disease, the
prevalence is high. According to the Surveillance Epidemiol-
ogy and End Results (SEER) Database, in 2006, nearly 14,873
living persons in the United States had been diagnosed with
ACC [2].

ACC is considered a low-grade malignancy characterized
by slow growth, which inclines to spread along perineural
spaces. It has a predisposition to recur at the primary site and

in the head and neck region primarily along cranial nerves (lo-
cal recurrence), and to metastasize to distant anatomical
sites, particularly the lungs, potentially resulting in life-threat-
ening complications [3–6]. Laryngeal ACC is anextremely rare
form of the neoplasm. The majority of instances of laryngeal
ACC are located in the subglottic area, a minority of cases in
the supraglottic area, and a relatively few have a glottic origin
[7–9]. Diagnosis may be delayed because of the lack of symp-
toms in the early stages of the disease. Initial complaints de-
pend upon the location of themass. Supraglottic tumorsmay
present with dysphagia, subglottic with stridor and respira-
tory obstruction, and glottic with hoarseness. Generally,
when diagnosed, tumors that have already invaded deeply
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into the tissuewith submucosal andperineural spread require
multimodality therapy.

Surgery followedbyadjuvant radiotherapy is currently the
mainstay of therapy for many patients. Only those patients
with very early lesions, resected with negative margins, and
no perineural invasion escape radiotherapy. Radiotherapy
alone is thought to be inferiorwhen comparedwith combina-
tion of surgery and radiation. A retrospective study of all ACC
head and neck sites conducted at the University of Florida
compared radiotherapy alone or combined with surgery for
local control (LC). At 5 and 10 years, LC was 56% versus 94%
and43%versus 91%, respectively, for surgery versus the com-
bination. Similarly, in the same study, overall survival (OS) at 5
years (57% vs. 77%) and 10 years (42% vs. 55%) was superior
when surgerywas combinedwith adjuvant radiotherapy [10].
Consequently, primary radiotherapy is rarely recommended
as a single treatment modality for ACC in general but selec-
tion bias may have led patients with more advanced, non-
resectable tumors to be treated with radiotherapy only,
thus affecting the overall results of this retrospective study.
Chemotherapy has largely been reserved for palliation for re-
current or metastatic disease [11]. Evidence for concurrent
chemotherapyand radiationasaprimary treatment forACC is
limited [12–15].

Because of the inability to obtain data from large, pro-
spective multi-institutional studies in ACC and more so in a
rare presentation of ACC, guidance on treatment must rely
on retrospective institutional case series. The objective of
this article is to present two cases of laryngeal ACC treated
with primary chemoradiotherapy for organ preservation
and contrast the outcome with the results reported in the
literature.

MATERIALS ANDMETHODS
Two patients with laryngeal ACC were seen in the Head and
Neck Oncology Program at the Dana-Farber Cancer Institute
between 2002 and 2011. They were the only previously un-
treated patients with larynx ACC in that period. They were
evaluatedbyamultidisciplinary teamthat includedasurgeon,
radiation oncologist, andmedical oncologist. Primary assess-
ment of both patients included computed axial tomogra-
phy (CT) scan and/or magnetic resonance imaging (MRI) of
the region, laryngeal biopsies, evaluation for distant me-
tastases with laboratory tests for liver and bone abnormal-
ities, and chest CT scan. The patients were offered the
option of organ-sparing chemoradiotherapy based on a
regimen used for primary treatment of squamous cell can-
cer of the head and neck (SCCHN) [28] or surgical laryngec-
tomy followed by adjuvant radiation. Both patients were
deemed eligible for chemoradiotherapy based on normal
renal and liver function, ECOG performance status of zero,
normal hematologic assessment, no serious concomitant ill-
nesses, no evidence ofmetastases by chest CT scan, andmental
capacityof giving informedconsent for chemotherapy.

Chemotherapy with intravenous bolus of carboplatin, at
an AUC of 1.5, and paclitaxel, 45 mg/m2, was given weekly
starting with and during concomitant radiotherapy, such that
at least three radiotherapy treatments succeeded the chemo-
therapy infusion each week to warrant optimal sensitization.
Prior to chemotherapy, patients received premedication, in-

cluding antiemetics, a steroid, antihistamine, and an H2
blocker. Toxicitiesweregradedaccording to theNational Can-
cer Institute’s Common Terminology Criteria for Adverse
Event Reporting v3.0.

Radiation therapy was delivered using standard fraction-
ationof1.8Gy.A totaldoseof66.0Gywasdelivered topatient
1 and 70.2 Gy to patient 2, delivered over 50 and 57 days, re-
spectively. Three-dimensional planning was utilized to opti-
mize the treatment and to minimize dose to the normal
structures according to currently accepted conventional dose
constraints. After therapy terminated, the patients were fol-
lowed clinically at uniform intervals. Theywere treated symp-
tomatically until adverse events were resolved. Follow-up CT
orMRI scanof theprimary site and chestwereperformed reg-
ularly following therapy for comparison to the baseline scan
performed prior to treatment.

RESULTS
Demographic characteristics are presented in Table 1. ACC-1
has been previously reported with 3 years of follow-up [12].
The patient is a 41-year-old white male who presented with
subglotticACC.He is anonsmoker, hasmildhypertension, and
ahistoryof gastroesophageal refluxdisease. At the initial con-
sultation, hepresentedwith increasingdyspnea that required
tracheostomy for airway protection. He had no evidence of
malignancywithin the neck other than some slight thickening
in the subcricoidareaanteriorly, consistentwith infiltrationof
the soft tissues through the cartilages seenonhis CT scan. Na-
sopharyngoscopic evaluation visualized the tumor in the sub-
glottic region that was abutting the vocal cords with no
mobility impairment. The tumorwasanteriorly situated, close
to themidlinewithnoobvious vocal cords, and thearytenoids
were damaged. The distal end of the tumor was not visible
through the open larynx. The biopsy demonstrated the pres-
ence of laryngeal ACC.

Thesecondpatient,withglotticACC, isa73-year-oldwhite
male who presented with 2.5-year history of progressive
hoarseness, without dyspnea. He reported a history of to-
bacco use (from age 23 to 40) and had the following comor-
bidities: atrial fibrillation, hypothyroidism, and osteoarthritis.
During initialpresentation,noabnormalitieswere foundupon
physical exam, but a flexible nasopharyngoscopy evaluation
demonstrated right vocal fold immobility involving the upper
portion of the right cord and the aryepiglottic fold with possi-
ble involvementof the truecord.His rightvocal cordappeared
tobeelevatedand lateralized,notallowing forproperclosure.
The vocal cord edges were smooth bilaterally, and periaryte-
noid and postcricoid edemawere present. A laryngeal biopsy
of the right posterior submucosal mass showed ACC with
perineural invasion present but no lymphovascular involve-
ment.

Bothpatientswereofferedanorgan-sparingprocedureor
surgical therapy (standard laryngectomy) followed by radia-
tion therapy. They both were highly desirous of maintaining
theirvoiceandselectedanonsurgicaloption.Bothpatients re-
ceiveddaily radiotherapyover7–8weekswithweeklychemo-
therapy. Treatment was well tolerated without any delay or
myelosupression. Radiotherapy given concurrently with
weekly chemotherapy was given without interruption. Both
patients experienced a complication ofGrade 3mucositis and
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dermatitis during the course of the treatment requiring topi-
cal andnarcotic analgesia andoccasional intravenous fluidhy-
dration. Both patients had a feeding tube placed
prophylactically for nutritional support and removed upon
thecompletionof treatment.All acute sideeffects completely
resolved within 6 months. The tracheostomy tube was re-
moved during the treatment in the patient with transglottic
mass. The site healed during and closed after chemoradio-
therapy.

Both patients had responded to chemoradiotherapy con-
firmed with radiographic assessment. With a follow-up of
60� and 112�months, neither patient required salvage sur-
gery for local or local regional failure. One patient developed
distantmetastases to the lung at 54months and remains alive
at 112 months treated with local therapy for pulmonary me-
tastases.

DISCUSSION
ACC of the larynx is a raremalignancy. In the absence of large,
prospectivemulti-institutional studies toprovideguidanceon
therapeutic approach, treatment, by necessity, must rely on
retrospective institutional case series. Case series involve a
small number of patients and selectionbiases exist, thus, they
aremore likely tobeconfoundedand limited inany statement
of causality of correlations observed. In spite of the limita-
tions, however, our study has impactful information that can
create awareness to clinicians that chemoradiotherapy may
be a reasonable and rational treatment option for laryngeal
ACC.

Currently, surgery followed by radiotherapy is the main-
stay of the treatment for ACC. Partial laryngectomy andmini-
mally invasive surgery may be options for carefully selected
patients, especially those with relatively small primary tu-
mors. But laryngeal ACC, unfortunately, is usually diagnosed
as a locally advanceddiseasewith perineural invasion. Byway
ofcomparison, functionalorganpreservation iswidely recom-
mended in squamous cell carcinoma (SCC) of the larynx [16].
Themainstay of treatment in advanced SCC is surgery, a com-
bination of chemotherapy plus radiation therapy (CRT) or in-
duction chemotherapy, followed by CRT [16–19]. In SCC of
head and neck, total laryngectomy does not provide a signifi-
cantsurvivaladvantageoverCRT[20,21].Also, systemic treat-
ment for ACC is not effective [22]; however, the radiation
sensitizing effects of chemotherapy are independent of their
systemic effect, and organ preservation is a reasonable goal
forpatientsbasedonthis therapeuticoption [23,24]. Inoneof
the largest case series of 15 patients with laryngeal ACC
treated at PrincessMargaret between1963and2005, local or
regional recurrence was noted in 5 out of 15 patients (33.3%)
and the distant metastasis was the most common pattern of
failure (66.7%).The5-and10-yearoverall anddisease-specific

survival rates were 64% and 46%, and 69% and 49%, respec-
tively. Interestingly, 3 out of 15 subjectswere treated nonsur-
gically, twowith radiationaloneandonepatientwithCRT.The
patients treated with radiotherapy alone had local recur-
rences at 6 months, one underwent salvage surgery, and the
other refused salvage laryngectomy. The subject undergoing
CRThadno local regional failure but eventually diedof distant
metastasis at 2.1 years [25]. Some other early studies utilized
aggregate data to analyze laryngeal adenoid cystic carcinoma
and adenocarcinoma, thus making it difficult to distinguish
which treatment modality was used for each individual pa-
tient. For example, Alavi et al. presented five patients treated
with surgery alone or followed by adjuvant radiotherapywith
2-year survival of 100%and a 5-year survival of 75%. Cohen et
al. reportedeightpatientswith similar treatmentapproaches,
but high early survival of 87.5% at 2 years that dropped to
44.4% at 5 years [8, 26]. Recent studies, such as Calzada et al.,
stratified patients based on treatmentmodality and provided
complementarydataon local regional control.However, their
lack of long-term follow-up is a limitation, as it weakens any
conclusionsmade on recurrence. Due to short follow-up, Cal-
zada et al. was able to report only 2-year DFS of 80% [27], as
opposed to the 5-year follow-up reported in earlier surgical
studies done by Cohen et al. and Alavi et al.

CRT has rarely been reported in ACC, however, it might
proveuseful fororganpreservationand local regional control.
Haddad et al. have shown that CRT in five patientswith locally
advanced ACC is an efficaciouswell-tolerated treatment [12].
In the current study, follow-up is 60� and 112�. In the Prin-
cessMargaret larynx series, patients had undergone total lar-
yngectomy alone or followed by adjuvant radiotherapy. The
median survival was about 7 years and the local and regional
recurrence rate was 25% (n � 3/12). In contrast, our study
withCRT reports similar follow-upandno local regional recur-
rence (Table 2). Analysis of prior larynx ACC series supports
the notion of high rate of local control with multimodality
therapy. ACC can be associated with a long period of survival
with local regional control in the face of the development of
late distant metastases as seen in one of our two cases. In re-
view of the referenced literature, we noted that out of the 36
patients included in this report,only3 (8.3%) receivedCRTand
this resulted in functional larynx and no local regional recur-
rence in all three. Basedon thismature albeit limited data,we
suggest thatCRT is a reasonable treatmentoption thatmaybe
offered as an organ-sparing modality. Carboplatin and pacli-
taxel are the drugs of choice based on their excellent toxicity
profile, radiation sensitizing properties, and long track record
in SCC of head and neck [28–30].

We believe patients should be offered the option of organ
preservation because of the importance of the larynx to speech

Table 1. Patient characteristics

Patient Age Sex Site
Clinical
nerve Resectable Radiotherapy Survival Status

ACC-1 41 M Transglottic None Yes EBR 70.2 Gy, 57 days 112mo Pulmonarymetastases at 54mo,
continued primary control, full
speech

ACC-2 73 M Glottis Yes Yes EBR 66Gy, 50 days 60mo NED, full speech
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and swallowing. Organ function-preserving approaches are not
appropriate for all patientswith locoregionally advanced cancer
of the larynx. Chemoradiotherapy usually preserves laryngeal
function,but it isassociatedwithconsiderableacutetoxicity that
ismanageable.However, in rare cases, chemoradiotherapymay
compromise the goal of functional larynx preservation. Patients
withdestructionofvocal cordsorcartilagedestructionmayhave
nonfunctional larynx with chemoradiotherapy, and in these
cases, total laryngectomy followed by postoperative RTmay be
preferable in this setting. Where possible, an attempt at func-
tional larynx preservation should be undertakenwith surgery as
salvageifneeded.InlaryngealACC,italsoappearstobequiterea-
sonable toattempt tocontrol local regionaldiseasewithchemo-
radiotherapy rather than laryngectomy.

CONCLUSIONS
Unfortunately, although randomizedclinical trials in laryngeal
ACC are much needed, they are currently nonexistent and
treatment recommendations must be based on limited evi-
dence. In spiteof its limitations,our studysupportsanalterna-
tive treatment option for patients with laryngeal ACC,
avoiding surgeryasan initial, and reserving it for salvage in the

case of failure post-CRT. Patients with laryngeal ACC in our
study and from Princess Margaret who refused surgery and
were treatedwithorgan-sparingdefinitiveCRThaveachieved
the treatment goal of long-term organ preservation and sur-
vival. Organ preservation should not be done at the cost of
quality of life. In our study, xerostomia was the only major
long-term side effect, and patients preserved their larynx and
kept their speech and swallowing intact. An organ preserva-
tion decision should be evaluated on an individualized basis,
taking intoconsiderationage,comorbidities,extentofdisease
on presentation, andmost importantly, the preference of the
patient.
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