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Reconstructive challenges of sinonasal tumors: A case report
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Abstract. Sinonasal tumors are an uncommon pathological
entity and applying the optimal treatment may represent a
challenge, even for experienced physicians. A various number
of techniques and materials may be used in the reconstruction
of craniofacial defects following surgery for extensive sinonasal
cancer. The aim of the present study was to present the case of a
33-year-old male patient diagnosed with a large sinonasal tumor
and discuss the challenges faced while selecting the most suitable
rehabilitation technique. In the present case, it was decided
that the optimal solution was to use a craniofacial prosthesis
in order to cover the entire defect, as well as a temporoparietal
flap. In summary, reconstructive interventions must always be
adapted to each individual patient and a multimodal approach
may lead to a highly satisfactory outcome, for both the patient
and the surgical team. All the reconstructive solutions available
must always be kept in mind and adapted to the individual
requirements of each case, taking into consideration both the
extent of the tumor and the comorbidities of the patient, as there
is no one solution that is considered as optimal for all patients.
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Introduction

Sinonasal tumors are a rare pathological entity, representing
~3% of upper respiratory tract tumors and being characterized
by marked anatomopathological diversity (1). The affected
areas include the nasal cavity and the paranasal sinuses
and, in advanced cases, the tumors may extend to involve
the surrounding anatomical structures, with no significant
clinical symptoms until late in the course of the disease (2,3).
Their proximity to vital structures, such as the optic nerves
and brain, poses a challenge for surgeons when proceeding
with reconstructive treatment. The common extension areas
for this type of tumor are the cribriform plate, crista galli and
the roof of the ethmoid, the orbit and, occasionally, the facial
soft tissues (4). Performing an extensive resection of the tumor
with clear margins may result in sizeable cranial and facial
skin defects, which must then be covered with the aid of a
multidisciplinary team (5).

Currently, the improved craniofacial surgical techniques,
the advanced technology and equipment, high-quality imaging
and good interdisciplinary management may improve the
appearance of the face after surgery (6).

The main purpose of an efficient obstructive prosthesis
for a patient who has had the hard palate removed is to create
a barrier between the nasal cavity and the mouth, main-
taining good speaking and swallowing functions (4,6,7).
The defect can be repaired by using skin grafts, bone grafts,
flaps and even facial prostheses, in order to achieve satisfac-
tory functional and aesthetic results (4,7). The prostheses
are designed and adjusted by a maxillofacial prosthodon-
tist, who is trained to construct devices that replace the
anatomical structures of the head and neck, including those
in the oral cavity, adapted to the requirements of each
patient (8).
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Case report

We herein present the case of a 33-year-old male patient, with
no significant comorbidities, who was diagnosed with sino-
nasal carcinoma treated with radical surgery in 2019 followed
by radiotherapy treatment, who required a complex surgical
approach and facial reconstruction.

This patient was admitted to the Department of
Otorhinolaryngology and Head and Neck Surgery from
‘Sf. Spiridon’ Clinical Hospital in September 2019 with
complains of left hemicrania, left nasal obstruction, left reflex
otalgia, left clear rhinorrhea and recurrent left epistaxis. These
symptoms had worsened during the last 5 months prior to hospi-
talization, with no improvement following medical treatment for
maxillary sinusitis. Clinical examination at this stage revealed
the following: Left exophthalmy, and a tumor of reddish color
and soft consistency that occupied the entire left nasal cavity and
was associated with an extensive swelling in the left maxilla.

Another CT scan was performed followed by cranial
MRI examination that showed a large irregular tumor mass
with heterogeneous density filling the left nasal cavity and
involving the left paranasal sinuses. An expansive osteolytic
bone destruction pattern was observed in the ethmoid bone,
medial and lateral walls of the left maxillary sinus and orbital
floor. Left obstructive sinusitis and left exophthalmy were also
present. The lesion was isointense on T1 weighted images and
exhibited mild hypointensity on T2 weighted images (Fig. 1).
There was no evidence of metastasis on the total body scan.

The clinical diagnosis was a malignant tumor of unknown
type. A biopsy was performed, along with histopathological
examination, which concluded that the tumor was a sarcoma
composed of fusiform cells arranged in long intersected, irreg-
ular fascicles. Tumoral proliferation with moderate cellularity
was observed, with non-homogeneous chromatin, elongated
nuclei, some nucleoli, with a homogeneous, moderately pleo-
morphic cell population (9). Moderate mitotic activity was
observed, with no tumor necrosis, and a Ki-67 index of 50%.

The final diagnosis of grade 2 fibrosarcoma [score 3
according to the Fédération Nationale des Centres de Lutte
Contre Le Cancer (10)] was based on the clinical, radiographic
and histopathological characteristics and immunohistochem-
istry examinations (smooth muscle actin was negative in
the tumor cells and positive in the vascular walls; S100 was
negative in the tumor cells and positive in the nerve fibers of
the mucosal chorion; CD34 was negative in tumor cells and
positive in the endothelial cells of intratumoral capillaries;
CKAEI/3 was negative in the tumor cells and positive in the
mucosa and glands of the chorion; and vimentin was positive
in the tumor cells). The stage was TANOMO and the treatment
of choice was extended surgical resection with facial recon-
struction and radiotherapy.

The surgical strategy included radical maxillectomy of the
left side with removal of the left inferior orbital wall and left
nasal cavity, as well as left-side ethmoidectomy, in order to
ensure clear tumor resection margins (Fig. 2).

The inferior orbital wall was replaced by a titanium mesh
and a temporoparietal fascial flap was used to cover it, elevated
and transposed to the orbit through a subcutaneous tunnel.
An acrylic obturator prosthesis was especially designed and
adapted to the patient's postoperative defect.
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Figure 1. Paranasal CT prior to surgery revealed the presence of a mass in
the left maxillary and ethmoidal sinuses, bone destruction of the orbital floor,
nasal septum and the medial, anterior and inferior wall of the left maxillary
sinus.

Figure 2. Intraoperative view of the exposed tumor.

Resection of the cervical lymph nodes in this case was not
deemed necessary.

Postoperatively, the patient underwent radiotherapy treat-
ment with Cobalt-60 using a linear accelerator at a total dose
of 50 Gy divided into 1.8-2 Gy per cycle of treatment over
5 weeks, with good preservation of the covering flap. The
patient experienced no major side effects after the radiotherapy.

The patient was able to speak, eat and chew without any
problems after 5 days. In addition, there were no difficulties
with swallowing. The prosthesis allowed the patient to lead a
normal life. He was satisfied with the postoperative cosmetic
result and had no social problems or other complaints.

Control assessments were performed at 6 and 12 months
postoperatively, showing no evidence of locoregional recur-
rence, systemic metastases or distant complications. The last
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Figure 3. Postoperative clinical aspect.

check-up was in May 2021, revealing a good outcome for the
patient.

This procedure achieved optimal reconstruction of the
anterior wall of the left maxillary sinus and inferior orbital
wall. Moreover, it has greatly improved the aesthetic postop-
erative outcomes (Fig. 3).

Discussion

Sinonasal fibrosarcoma is a rare malignant tumor, with only
1% of fibrosarcomas occurring in the head and neck region,
whereas the majority are found at the extremities (11). Final
diagnosis and staging are based on histopathology, immunohis-
tochemistry examination and on the imaging evaluation (12).

Sinonasal fibrosarcomas are associated with a high risk of
local recurrence, but a low risk of distant metastasis (12,13).
The indicated treatment with the best results is complete
surgical resection of the tumor followed by reconstruction and
combined with postoperative radiotherapy (11,12).

The biggest challenge of sinonasal reconstruction is to
repair a complex three-dimensional structure, with the varying
thickness of the tissue covering it, to restore its function and
aesthetic appearance to the greatest possible extent (14) and to
achieve facial symmetry with a good aesthetic outcome (15).
The prosthesis should provide a natural look adapted to the
patient's physiognomy, with no visible defects or scars (16),
and with minimal risk of complications. The local flap alone
may not be able to fully reestablish all the essential functions.

Particular cases, such as the present, highlight the dilemma
when selecting the appropriate method of reconstruction for
a young patient with a sizeable facial defect that may result
after radical surgery, which must be resolved to the greatest
possible extent. The combination of craniofacial prosthetic
techniques with temporoparietal flaps has been proven to be a
successful technique (17,18). However, this method may not be
suitable for all patients undergoing sinonasal cancer surgery,
as sometimes a simple flap alone may be a better option (for
example, in elderly patients or those who cannot adapt or do
not have the ability to remove the prosthesis) (19). Furthermore,
certain activities, such as speaking and swallowing, may be

more difficult with a flap than with an obturator prosthesis
alone (20).

The reconstruction of the orbital floor is another complex
issue after an extensive surgical resection. It is important
to maintain the orbital contents in place, to prevent a later
dystopia, diplopia or the risk of a non-functional eye (21).
There must be enough soft tissue coverage of the bone or
titanium mesh, complete isolation of sinonasal structures and
an adequate orbital cavity depth in order to achieve a realistic
appearance and facial symmetry (19,22).

Another crucial factor that can change the reconstructive
strategy is the patient's history. For those with a history of
diabetes and tobacco use, there is a higher risk of skin necrosis,
which may require adaptation of the approach (5). In addition,
the patient's expectations and facial features may change the
surgeon's perspective. For example, older patients may not
have the same appearance expectations and tissue availability
as younger patients (23). In order to achieve superior aesthetic
and functional results, a local flap with appropriate tissue donor
sources (14) associated to an obturator prosthesis and a multi-
level reconstructive method may be the most viable option (22).
The location, size and depth of the surgical defect, and also
adapting the technique to the patient's particularities and needs,
represent important variables in this field (20). Moreover, it is
mandatory to ensure good postoperative care and follow-up in
order to optimize the final result. A compliant and well-informed
patient regarding the importance of postoperative care may
significantly improve the final cosmetic result (8).

Due to the complexity of the facial structures and the
surgical approach, the multidisciplinary team working on
the case must be experienced enough to elaborate the entire
treatment plan, to manage any potential intraoperative compli-
cations (for example, the craniofacial area is highly vascular
and there is a high risk of hemorrhage, a large residual defect
may be left after resection, nerve injury may occur, etc.), as
well as postoperative complications. The nutritional status (24)
is crucial for the healing process (25,26), as the survival of the
flap depends on both the vascular supply and the local defense
mechanisms. In addition, all the steps involved in the manage-
ment process must be thoroughly explained to the patients,
including surgery and adjuvant therapy, to ensure proper
compliance to treatment (27), which may result in an improved
overall outcome.

In the present case, the patient was young, with no
remarkable medical history, and this allowed us to employ a
multimodal reconstructive technique with better functional
outcomes compared with either flap reconstruction or pros-
thesis alone. Good communication and patient compliance
were established early during this process, which was also
an important factor that allowed us to implement improved
solutions.

Overall, the management of large craniofacial defects after
advanced sinonasal cancer resection represents an important
challenge for the majority of surgeons. In order to achieve
satisfactory results, it is important to adapt the technique to
each patient's particularities, cosmetic expectations, age and
prognosis, while preserving vital functions. On the other hand,
these challenges allow us to implement improved reconstruc-
tive techniques and methods, striving to preserve the patient's
quality of life to the greatest extent possible.
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