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Intensity-modulated radiation therapy for a sinonasal intestinal-
type adenocarcinoma patient: a rare case report
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Abstract: Intestinal-type adenocarcinoma (ITAC) is a rare tumor, representing possibly 1.4% of all the

sinonasal and skull base malignancies. We present a 62-year-old male with ¢T4bNOMO, stage IVB intestinal-

type sinonasal adenocarcinoma who developed right eye blindness due to tumor-compression of the optic

nerve. He received surgery and adjuvant radiotherapy at 70 Gy in 35 fractions, which improved his blindness.

After 37 months of follow-up, no progression disease or distant metastasis was found. This case is a reminder

of the important role radiotherapy plays in the post-operative treatment of sinonasal ITAC patients.
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Introduction

Intestinal-type adenocarcinoma (ITAC) is a very rare
tumor, accounting for possibly 1.4% of all the sinonasal
and skull base malignancies (1). The major histological
types in sinonasal region are squamous cell carcinoma
(46%), malignant lymphoma (14%), adenocarcinoma
(13%) and malignant melanoma (9%). As its name implies,
it has histopathological analogy with gastrointestinal tract
adenocarcinomas (2). They are indistinguishable from
those of a primary colonic neoplasm and are histologically
composed of columnar, goblet and mucus-producing cells.
I'TAC originates in the ethmoid sinus and the upper section
of the nasal cavity, and is likely to involve anterior cranial
base. We present a rare case of sinonasal I'TAC with right
orbital cavity involvement supported by pathologic proof.

Case presentation

A 62-year-old male businessman was admitted to our
hospital for suffering from epistaxis from the past four
months and right eye blindness for the past day. He
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admitted to having worked near a wastewater treatment
plant while sometimes inhaling its emitted waste gas. A
magnetic resonance imaging (MRI) showed a right sinonasal
tumor with intracranial invasion through the cribriform
plate, involving bilateral ethmoid sinuses, the left sphenoid
sinus, bilateral lower frontal lobes, and the right orbital
cavity (Figure I). A chest radiograph showed no lung lesions.
A bone scan showed high probability of local bone invasion
from sinus tumor to the head with low probability of distant
bone metastasis. Clinical stage was T4bNOMO, stage IVB
(AJCC 7th staging). The pathological findings of nasal
biopsy revealed intestinal-type moderately differentiated
adenocarcinoma, while the immunohistological staining of
tumor tissues revealed CK7(-), CK(+), CDX2(+), SMA(-),
and p63(-) (Figure 2). He received right fronto-temporal
craniotomy with a subfrontal approach for removal of the
tumor. The surgical pathology also showed intestinal-type
moderately differentiated adenocarcinoma and the resected
tumor size was only 1.0 cm x 0.8 cm x 0.6 cm. Post-
operative MRI showed residual tumor over the ethmoid
sinuses, left sphenoid sinus, bilateral lower frontal lobes,
and right orbital cavity.
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Figure 1 Pre-RT MRI images of this patient. (A) Axial view; (B) coronal view. It shows right nasal mass with intracranial invasion through

cribriform plate involving bilateral frontal bases. The arrows show location of the tumors. RT, radiotherapy; MRI, magnetic resonance imaging.
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Figure 2 The pathological findings of nasal biopsy tissues. (A) Hematoxylin and eosin stain (40 x): the low-power image displays neoplastic
cells arranging in tubulo-glandular architecture with rare papillary pattern; (B) hematoxylin and eosin stain (200 x): the high-power image
shows tumor cells featuring hyperchromatic, nuclear pleomorphism and mitotic activity; immunohistochemical staining: (C) CK7 (200 x); (D)
CK20 (200x); (E) CDX2 (200 x): these tumor cells are immunoreactive for CK 20 and CDX2 but negative for CK7.
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Figure 3 Dose-volume histogram (A) and images of simultaneous integrated dose reduction intensity-modulated radiotherapy to the planning
target volume (PTV) (B). The colored lines indicate: dark red (PTVhigh), field receiving 70 Gy; red (PTVmid), field receiving 59.5 Gy; pink

(PTVlow), field receiving 52.5 Gy.

He received radiotherapy 1 month after the operation.
The patient adopted a supine posture and underwent 3 mm-
sliced computed tomography (CT) scans with delineation
of the target volumes. The gross tumor volume (GTV) was
specified as the gross extent of tumor as demonstrated by
postoperative MRI and CT. Three clinical target volumes
(CTV1, CTV2 & CTV3) were defined. The prescribed
doses to CTV1, CTV2 and CTV3 were 70, 59.5 and
52.5 Gy in 35 fractions respectively. The CTV1 was
defined as the GTV plus 1-cm margin and the CTV2 was
defined as an ethmoid sinus, frontal sinuses, nasal cavity,
left sphenoid sinus, while the CTV3 was defined as brain
invasion surrounding tissue. The planning target volume
(PTV) contained a 0.3-cm expansion of CTV (Figure 3).
Organs at risk included the chiasm, optic nerve, orbits, lens,
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brainstem, and parotid glands. The treatment plan was
made by the Hi-Art helical tomotherapy, version 2.2.4.1
(Tomotherapy, Inc., Madison, WI) unit.

Before radiotherapy treatment, the patient was blind in
the right eye and had no light reflex. After radiotherapy,
blindness and light reflex improved. The acute
complications of radiotherapy were grade I dermatitis and
left otorrhea. We examined his tumor status by MRI. After
37 months, MRI still showed partial response of the tumor
(Figure 4). After 37 months of follow-up, no progression
disease or distant metastasis was found.

Discussion

Surgical resection is the mainstay treatment for sinonasal
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Figure 4 Post-RT 37 months MRI images of this patient. (A) Axial view; (B) coronal view. It shows partial response of tumor. The arrows

show location of the tumors. RT, radiotherapy; MRI, magnetic resonance imaging.

adenocarcinoma. Radiotherapy can be used preoperatively
or postoperatively. Postoperative radiation is usually
required due to a high local recurrence rate after surgery
alone. However, there are no randomized trials of
radiotherapy use for sinonasal adenocarcinoma, not to
mention ITAC.

ITAC is a rare tumor. ITAC usually develops from the
ethmoid sinus, predominating in males between 40 to
70 years of age (3). ITAC may occur as an occupation-
related hazard from exposure to wood dust and leather
tanning chemicals (4,5). Interestingly, this patient had no
history of wood dust and leather tanning exposure. No
report has associated ITAC with waste gas inhalation.

Definitive radiotherapy is less efficient and has more
side effects than surgery. It also has poorer outcome than
surgery +/- radiotherapy. Jansen et al. (6) reported 73 paranasal
sinus carcinoma patients including 12 adenocarcinoma
subtypes. Five-year local control rate was 47% with definitive
radiation, compared to 65% with radiotherapy + debulking
surgery; however, this has no statistical significance. On the
other hand, 5-year overall survival was 9% vs. 60% and 5-year
disease-free survival was 6% vs. 53%, both with statistical
significance. Because of the tumor’s unresectable status, this
patient received post-operative RT and he was found to have
tumor partial response.

Prophylactic neck irradiation is not necessary. Radiotherapy
need only be given to the primary site. A GETTEC
(Groupe d’Etudes des Tumeurs de la Téte et du Cou)
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retrospective multicenter study (7) showed only three lymph
node metastasis cases after treatment within 418 ethmoid
adenocarcinoma cases. According to Gabory er al. (8),
only one case had cervical lymph node metastasis (N2a)
3 years after treatment within 95 ethmoid adenocarcinoma
cases. This patient also had no neck metastasis after
radiotherapy.

"Two studies have reported using intensity-modulated
radiotherapy (IMRT) in sinonasal malignancy, but they did
not specify histological type. Ghent University Hospital
reported 84 patients treated with IMRT to a median dose of
70 Gy in 35 fractions (9). The pathology of these sinonasal
tumors was adenocarcinoma in 54 patients, squamous cell
carcinoma in 17 patients, esthesioneuroblastoma in 9 patients,
and adenoid cystic carcinoma in 4 patients. Among all these
patients, 9 patients received definitive IMRT and 75 patients
received postoperative IMRT. The 5-year local control
and overall survival was 70.7% and 58.5% respectively (9).
Daly ez al. reported 36 sinonasal cancer patients who were
also treated with a median dose of 70 Gy with IMRT (10).
Of these cases, there was squamous cell carcinoma in
12 cases, esthesioneuroblastoma in 7 cases, adenocarcinoma in
5 cases, adenoid cystic carcinoma in 5 cases, undifferentiated
carcinoma in 5 cases, mucoepidermoid carcinoma in 1 case,
and neuroendocrine cancer in 1 case. Four patients received
definitive IMRT and 32 patients received postoperative RT.
"Two patients had persistent disease after radiotherapy. Twelve
patients had local progression of disease at a median of
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13.4 months (range, 4-31 months). Overall, the 2-year local
regional control rate was 62% and 2-year overall survival
was 69% (10).

Two studies compared outcomes of sinonasal cancer
patients treated with either 3D conformal radiotherapy
(3D-CRT) or IMRT. Chen et al. (11) retrospectively
reviewed 127 sinonasal patients from 1960 to 2005. Fifty-
nine patients were treated by conventional radiotherapy,
45 patients by 3D-CRT; and 23 patients by IMRT. An
unexpected observation was that 5-year overall survival
rate for sinonasal carcinomas patients had no significant
difference: conventional radiotherapy, 3D-CRT, and IMRT
was 51%, 57%, and 47% respectively (P=0.60). The author
stated that this unexpected result may have been due to
cases becoming more complex with time. The incidence
of any grade 3 or 4 complications among those treated
with conventional radiotherapy, 3D-CRT, and IMRT
was 54%, 22%, and 13% respectively. The incidence of
any grade 3 or 4 late visual neurologic toxicity among
those treated with conventional radiotherapy, 3D-CRT,
and IMRT was 20%, 9%, and 0 respectively (P=0.01).
A Leuven University Hospital study (12) retrospectively
reported 40 sinonasal patients treated by postoperative
IMRT wvs. 41 sinonasal patients treated by postoperative
3D-CRT. The study reported the incidences of dermatitis
(75.0% wvs. 97.6%, P=0.003), mucositis (62.5% vs. 97.6%,
P<0.001), xerostomia (37.5% wvs. 90.2%, P<0.001), headache
(45.0% vs. 82.9%, P=0.02), and fatigue (50.0% vs. 78.0%,
P=0.008) were significantly lower in the IMRT group (12).
IMRT significantly improved disease-free survival (72%
vs. 60%, P=0.02) and had a trend for improving 2-year
overall survival (89% vs. 73 %, P=0.07). No acute or chronic
grade 3 or 4 toxicity was reported in the IMRT group (12).
According to these two studies, IMRT significantly reduced
side effects. This case had acceptable side effects, including
grade I dermatitis and temporary otorrhea (12).

No phase III trials have been performed in chemotherapy
for ITAC. ITAC could be divided into two groups: wild type
TP53 or mutated TP53 tumors by Lieitra ez a/. (13). After
neoadjuvant cisplatin fluorouracil treatment, pathologic
complete remission rates were 83% in wild type TP53
tumors and 11% in mutated TP53 tumors respectively
(P<0.0001) (13). However neoadjuvant treatment for
locally advanced I'TAC is not yet the standard treatment.
According to NCCN Guidelines, postoperative systemic
therapy/radiotherapy is indicated for patients who have
positive margins or intracranial extension in ethmoid sinus
cancers (category 2B recommendation).
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T classification is an important prognostic factor for
sinonasal I'TAC; 5-year survival goes down from 80% to
15% when passing from a T1 to a T4b tumor. The study
from Ghent University Hospital reported that cribriform
plate involvement was the independent factor found on
multivariate analyses to predict for local relapse (hazard
ratio, 0.058; 95% confidence interval, 0.011-0.297) (9).
Those with invasion of the cribriform plate had a median
survival of 9.7 months. When cancers involve the cribriform
plate, adequate coverage is difficult without exceeding the
radiotherapeutic tolerance for the critical structures nearby.
This case also had cribriform plate involvement and had
acceptable outcome unexpectedly.

In conclusion, we present a rare sinonasal ITAC treated
with postoperative radiotherapy. After a 37-month follow-
up, no progression disease or distant metastasis was found.
Postoperative radiotherapy plays an important role in
sinonasal ITAC tumor.
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