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Case Report

Management of tonsillar carcinoma
with advanced radiation therapy and
chemotherapy techniques

Mark A D’Andrea, MD, FACRO; Marshall Clarke; and G Kesava Reddy, PhD, MHA

University Cancer and Diagnostic Centers, Houston, Texas

onsillar carcinoma is the most common of
the oropharyngeal malignancies of the head
and neck region after thyroid and laryngeal
carcinoma. Squamous cell carcinoma is the most
frequent histologic type of these tumors.! Tonsillar
tumors may originate in the oral cavity, orophar-
ynx, hypopharynx, or larynx. In the United States,
more than 5,000 new cases of oropharynx cancer
are diagnosed annually.? Men are affected three to
four times more often than are women, and the rate
of incidence increases after the 4th decade of life.?
Surveillance, Epidemiology, and End Results data
from 1975-2004 show that tonsillar squamous cell
carcinoma has had one of the largest increases in the
male-to-female incidence rate ratios.* The overall
incidence of tonsillar carcinoma is increasing, espe-
cially in the younger population, and this may be
attributed to increasing rates of human papilloma
virus.>®
Squamous cell carcinoma in the head and neck
originate from subsites within the oral cavity, oro-
pharynx, hypopharynx, larynx, and nasopharynx.’
Traditionally, alcohol consumption and tobacco use
were considered the most significant risk factors for
the development of tonsillar cancer.® More recently,
however, the high-risk oncogenic human papilloma
virus has emerged as a clinical entity in the patho-
genesis of squamous cell carcinoma in the head and
neck. Other risk factors include poor oral hygiene,
mechanical irritation, chewing of betel quid prep-
arations, and a lack of vegetables and fruits in the
diet.”!* Squamous cell carcinoma of the oropharynx
often presents late with lymph node involvement at
the time of diagnosis. Nonspecific symptoms such as
a sore throat and dysphagia can allow head and neck
cancer to evade early detection. Many patients with
tonsillar carcinoma present with advanced disease
because early lesions are generally asymptomatic

when small. This absence of symptoms is responsi-
ble for 67%-77% of patients presenting with tumors
larger than 2.0 cm and often with regional nodal
metastasis. At presentation, 45% of anterior tonsillar
pillar lesions and 76% of tonsillar fossa lesions have
clinically positive necks.'

Despite significant treatment advances, the man-
agement of advanced squamous cell carcinoma of
the tonsil remains challenging. Historically, sur-
gery was considered the standard of care for patients
with tonsillar carcinoma with or without postopera-
tive adjuvant radiotherapy. In locally advanced ton-
sillar carcinoma, extensive surgery with major tis-
sue reconstruction was necessary, leading to speech
dysfunction, cosmetic deformities, and difficul-
ties in swallowing, all of which are detrimental to
patient quality of life.”® Given the critical role of the
oropharynx in speech and swallowing, nonsurgi-
cal therapy with organ-preserving chemoradiation
has gained a greater role in the treatment of tonsil
carcinoma.’

Over the past decade, innovations in radiation
therapy techniques have led to the introduction of
intensity-modulated radiation therapy (IMRT)
and image-guided radiation therapy (IGRT) for
the treatment of various cancers including tonsillar
carcinoma.'*® IMRT is an advanced mode of con-
formal high-precision radiotherapy that uses com-
puter-controlled multiple small radiation beams of
varying intensities to deliver precise radiation doses
to the target tissues while sparing adjacent healthy
tissues.! By incorporating three-dimensional com-
puted-tomography (CT) or positron-emission—
tomography (PET) imaging technology, IMRT
allows the radiation dose to conform more precisely
to the three-dimensional shape of the tumor while
modulating the intensity of the radiation beam and
minimizing its dose to those adjacent sensitive and
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FIGURE 1 An isodose wash of a primary large tumor in the left
tonsil with coverage of the bilateral neck nodes at risk, depict-
ing the high-dose areas of radiation treatment to the primary
tumor. Color changes from bright red to light red indicate the
radiation dose from highest to lowest to the tumor, while spar-
ing normal tissue.

unaffected organs. IGRT uses a range of two-, three-, and
four-dimensional imaging techniques that improve the
precision and accuracy of the delivery of the radiation dose
to the targeted tumor tissue while minimizing the dose to
the surrounding normal tissue during the course of radia-
tion therapy (Figure 1). In this report, we present challeng-
ing cases of advanced tonsillar carcinoma and describe our
experience in managing the disease using a hyperfraction-
ated IMRT-IGRT based three-dimensional conformal
radiation therapy protocol with concurrent chemotherapy.

Case presentations and summaries

Case1

A 52-year-old white, nonsmoking man who worked in a
research chemical laboratory, presented with complaints of
throat pain and difficulty in swallowing. The patient had a
history of asthma and allergies and had been seen by an ear,
nose, and throat (ENT) specialist prior to his visit to our
oncology center. A biopsy was performed on a right ton-
sillar mass measuring 2.7 x 3.6 cm. A computed-tomogra-
phy (CT) scan showed 2 enlarged inhomogeneous lymph
nodes measuring 2.9 cm and 1.7 cm. The nodes were well
defined with no soft tissue edema. Neoplasm was favored
as a diagnosis and biopsy of the mass was carried out. A
biopsy specimen measuring 1.0 x 0.4 x 0.3 cm revealed a
moderately differentiated infiltrating squamous cell carci-
noma, which extended to the edge of the biopsy specimen.
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The patient’s Karnofsky performance status was 90% (ie,
able to carry on normal activity; minor signs or symptoms
of disease).

A CT scan of the chest was clear with no evidence of
malignant involvement. A subsequent CT scan of the neck
revealed a primary neoplasm of the right faucial tonsil mea-
suring 3.3 x 3.0 cm and associated with right level II, level
II1, and level IV pathological lymphadenopathy. Positron-
emission tomography (PET) imaging of the neck revealed
a right tonsillar lesion of 2.7 x 3.0 cm involving the right
parapharyngeal space (Figure 2, Case 1). The standardized
uptake value (SUV) of the PET scan of the primary lesion
was measured at 7.3. A cluster of right level II cervical
nodes measuring 3.2 x 2.5 cm had an SUV of 3.5. A 1.0-
cm right level III jugular node was also seen with an SUV
of 1.6, and a right level IV lymph node measuring 1.5x 1.0
cm was seen with an SUV of 1.8. No other lesions were
noted. The tumor stage was T2N2bMO, a stage IVa disease.

The patient had a percutaneous endoscopic gastrostomy
(PEG) tube placement before starting radiation. He under-
went a course of hyperfractionated intensity-modulated
radiation therapy with image guidance (IMRT-IGRT)
in 67 fractions of 120 c¢Gy twice a day to a final tumor
dose of 8,040 cGy." Concurrently, the patient received sys-
temic chemotherapy with carboplatin at a dose of 240 mg
weekly. To optimize the treatment, molecular profiling was
performed to identify the sensitive genetic targets to sys-
temic chemotherapy drugs.'”'® Targets sensitive to pacli-
taxel and docetaxel were identified by molecular profiling
of the tumor tissue, then chemotherapy with paclitaxel or
docetaxel (25 mg/m? weekly for 3 weeks and 1 week off)
was also administered to the patient.

The follow-up after 41 months indicated that the patient
had no evidence of recurrent disease (Figure 2, Case 1).
Posttreatment magnetic-resonance imaging (MRI) of the
neck also indicated no evidence of residual tonsillar cancer.
The patient’s demographics, tumor characteristics, and the
treatment details are summarized in the Table.

Case 2

A 49-year-old black male presented with throat pain and
a mass seen initially by his family physician. The patient
had a history of tobacco use (at least 1 cigar a day) peri-
odically for about 10 years and had quit cigar smoking 15
years prior to developing his disease. An initial evaluation
indicated that the patient had a hypopharyngeal mass in
the left inferior pole of his tonsil with near occlusion of
the hypopharyngeal airway. His larynx could not be visual-
ized because of the obstructive mass. A neck lymph node
measuring 3.0 cm in the left jugulodigastric region was
also noted. The patient’s Karnofsky performance status was
90%. Subsequently, the patient underwent excision of the
right tonsil and left tonsillar region.

The pathology of the right tonsil was found to be benign.
Histology of the left tonsil revealed invasive squamous cell
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carcinoma. The resected tumor size measured 3.7 x 2.7 x
2.5 cm. The tumor was moderately differentiated involv-
ing the deep surgical margins. No lymphovascular invasion
was seen. A PET scan revealed a mass arising from the left
tonsillar pillar measuring 3.6 x 2.6 x 3.3 cm with devia-
tion of the epiglottis posteriorly nearing the left vallecula.
In addition, multiple large cervical nodal lesions in the left
level IT nodal chain were seen, with the largest measuring
3.1x 3.0 x 4.5 cm with an SUV of 3.4. Displacement of
the left submandibular gland with several further enlarged
level II lymph nodes was observed. In the region of left
vallecula, there was soft tissue thickening with increased
activity measuring 2.7 x 1.5 cm, likely crossing the midline
with an SUV of 5.5. The rest of the neck was negative for
metastatic involvement (Figure 2, Case 2). The tumor stage
was T3N2Mx, a stage IVa disease.

Pre-Treatment Post-Treatment

Casel
Case 2
| Case 3

FIGURE 2 Positron-emission tomography imaging of the neck of the pa-
tients during pre- and post- treatment with chemoradiation therapy. The
pretreatment imaging of the neck of each of the 3 cases indicates signifi-
cant tumor masses of variable sizes that were either reduced or resolved
after infensity-modulated radiation therapy and image-guided radiation
therapy.

The patient had a Port-A-Cath placed, which caused a
hemothorax after placement of the port and delayed initi-
ating his treatment. A pretreatment MRI scan of the neck
revealed multiple conglomerate hypodense peripherally
enhancing nodular areas in the left neck posterior to the
left submandibular gland deep to the parotid tail worri-
some for necrotic lymphadenopathy. The patient under-
went a course of hyperfractionated IMRT-IGRT in 67
fractions of 120 cGy twice daily for a total dose of 8,040
cGy to the primary tumor site.!® The patient had a port
and PEG tube prior to initiating his radiation therapy. He
received IMRT-IGRT with concurrent chemotherapy that
was selected based on the recommendation of his genomic
testing.!® The chemotherapy regimen used included car-
boplatin (300 mg weekly) and docetaxel (400 mg weekly).
The patient had a treatment break because he was hospital-
ized for anemia and pancytopenia from his chemotherapy
and he received supportive cancer care with epoetin alfa.

A post therapy PET scan was negative for evidence of
hypermetabolic malignancy; however, a 3.3 x 2.7 cm cal-
cified lesion representing likely level III jugular lymph
node exhibited no measurable activity at that time. The
follow-up after 40 months indicated that the patient had
no reported recurrence of the disease (Figure 2, Case 2).
The patient’s demographics, tumor characteristics, and the
treatment details are summarized in the Table.

Case 3

A 53-year-old white man, who had no smoking or tobacco
history but who was exposed to chemicals including sul-
furic acid, hydrogen chloride gas, and glycols at work, pre-
sented initially with a sore throat that became more painful
over time. His ENT specialist referred him for a CT scan of
the neck, which revealed a left-sided neck mass measuring
2.5 cm in diameter posterior to the submandibular gland
and lateral to carotid sheath and anterior to the triangle
(Figure 2, Case 3). The mass appeared to be encapsulated.
There was a lobulated spherical mass in the left supraglot-
tic area with formation of the airway of the pyriform sinus
and additional anterior vascular involvement was noted.
The mass measured 3.6 cm in transverse diameter.

A left tonsillar biopsy specimen measuring 1.4 x 0.6 x
0.2 cm was obtained, and its pathology revealed that the
patient had a metastatic squamous cell carcinoma. The left
neck lymph node mass aspiration also revealed the pres-
ence of squamous cell carcinoma. A PET-CT scan staging
showed a dominant tonsillar fossa mass extending from the
soft palate down to the pyriform sinus measuring 4.2 x 3.8
cm, with an SUV uptake of 7.3. There was a dominant left
level II necrotic lymph node presence measuring 5.0 x 3.7
cm, with an SUV of 3.0. The patient’s Karnofsky perfor-
mance status was 90%. The tumor stage was T4N2MO, a
stage IVa disease. The patient received a course of confor-
mal hyperfractionated IMRT-IGRT delivered to the pri-
mary tumor in 67 fractions at 120 c¢Gy twice daily for a
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total dose of 8,040 cGy' and
concurrent carboplatin che-

motherapy at a weekly dose of
200 mg.

cinoma

Characteristic

Following completion of Age, y
his radiation therapy, chemo- Gender
therapy was changed based on
genomic testing from single el
agent to doublet with carbo- Smoking

platin (area under the curve
(AUC) dose of 2 or 200 mg,
weekly) plus docetaxel (25
mg/m? weekly for 3 weeks
and 1 week off ).'”'®* A PET
scan after his chemoradiation
therapy revealed a marked
anatomical improvement in
the primary neoplastic dis-
ease seen in the faucial ton-
sil. The tonsillar mass noted
previously had almost completely resolved over the inter-
val, with only a mild persistent asymmetrical thickening
of around 1.5 cm, with a peak SUV of 2.0. A lymph node
measuring 2.8 x 2.0 cm was present anterior to the left ster-
nocleidomastoid muscle exhibiting SUV of only 1.8. No
other abnormal lesions were noted (Figure 2, Case 3). The
patient continues to do extremely well without local recur-
rence of the disease 46 months after his radiation therapy.
The patient’s demographics, tumor characteristics, and the
treatment details are summarized in the Table.

Tumor stage
Tumor grade
Radiotherapy
Total, cGy
Dose, cGy (twice daily)
Fractions

Chemotherapy

Discussion
The management of patients with primary squamous cell
carcinoma of the oropharyngeal remains controversial.
Traditionally, early-stage tonsillar squamous cell carcinoma
was managed by a single modality treatment, either by sur-
gery or radiation therapy, each showing similar efficacy and
outcomes.” For late-stage disease, a combined approach
using surgery and radiation therapy was found to be supe-
rior to single modality treatment. However, surgery in con-
jugation with radiation therapy has been associated with
significant toxicities compared with the radiation therapy
alone."¥Therefore, the use of radiation therapy without sur-
gery is becoming more common with increasingly sophisti-
cated radiation therapy techniques and organ preservation
approach in patients with squamous cell carcinoma of the
tonsil.

Findings from several studies have shown that in stage
I or II oropharyngeal cancer, single modality treatment
with radiation therapy achieves 80%-90% of local con-
trol of the disease, but poorer outcomes are reported for
locally advanced stages I1I/IV with a local control rate of
63%-74%.% These findings and others have led to a shift
to evaluate the clinical benefits of radiation therapy given
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TABLE Demographics, tumor characteristics, and treatment details of 3 patients with advanced tonsillar car-

Case 1 Case 2 Case 3
52 49 53
Male Male Male
White Black White
No Yes No
IVa IVa IVa
T2N2bMO T3N2Mx TAN2MO
8,040 8,040 8,040
120 120 120
67 67 67

Carboplatin+docetaxel ~ Carboplatin+docetaxel

with concurrent chemotherapy for the primary treatment
of advanced stage oropharyngeal squamous cell carci-
noma.”®* Findings from a number of studies have since
reported comparable efficacy and toxicity outcomes using
this regimen with concurrent chemotherapy in patients
with locally advanced head and neck squamous cell can-
cer.??* Synchronous carboplatin chemotherapy was used
effectively as an alternative to cisplatin with fewer poten-
tial adverse effects in the good prognosis group of patients
with oropharyngeal squamous cell carcinoma.”? For our
3 patients, we used carboplatin-based chemotherapy with
concurrent advanced hyperfractionated radiation therapy
techniques to successfully manage tonsillar squamous cell
carcinoma and reduce renal toxicity and neuropathy.
Advanced radiation therapy techniques such as IMRT-
IGRT are used routinely at the University Cancer and
Diagnostic Centers in Houston, Texas, to manage a range
of malignant cancers.” These innovative techniques have
the potential to deliver highly conformal dose-intense
radiation to targeted regions of disease, while sparing adja-
cent critical nonmalignant tissue. The improved shaping
of high-dose distributions with IMRT-IGRT could miti-
gate treatment-related toxicities. For example, the use of
advanced radiation therapy techniques has been associated
with increased preservation of parotid salivary flow.?83°
The use of advanced radiation therapy techniques in head
and neck squamous cell carcinoma is growing, and early
evidence confirms its ability to secure excellent local and
regional disease control.’*? In this study, we have demon-
strated that by using hyperfractionated conformal three-
dimensional IMRT-IGRT we were able not only to man-
age advanced tonsillar squamous cell carcinoma and treat
the malignant metastasis, but also spare adjacent critical
organs that were not involved in the disease, thus reducing
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many of the detrimental side effects associated with hyper-
fractionated chemoradiation.

All 3 patients were followed for between 40 and 46
months. They continue to do extremely well without local
recurrence of their disease, indicating a 100% disease con-
trol and overall survival rate. The disease control and sur-
vival outcomes for our patients with stage IVA disease
compare favorably to other published reports in the lit-
erature.®** Findings from a study by Prestwich and col-
leagues® of 41 patients with stage IV tonsillar carcinoma
showed that the radiation therapy with concurrent chemo-
therapy achieved local and regional disease control in 91%
of complete responders and an overall survival rate of 66%
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