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Vertical alveolar ridge distraction using intraoral
distraction device after ablative surgery for
treatment of gingival squamous cell carcinoma in
patient under chemotherapy: a case report

Abstract

Background: Squamous cell carcinoma is a malignant epithelial neoplasm characterized
by variable clinical manifestations. When located in the gingiva, this neoplasm may
mimic common inflammatory lesions. This is a case report of gingival Squamous cell
carcinoma treated by marginal mandibular resection and then, reconstruction by distraction
osteogenesis during chemotherapy.

Patient: In a 50-year-old female patient marginal resection was done for treatment of
gingival Squamous Cell Carcinoma and an attempt was made to reconstruct the mandible
using distraction osteogenesis during contaminant chemotherapy.

Result: Reconstruction of the mandible using distraction osteogenesis was successful with
no adverse effect of the chemotherapy on the bone for formation by the distraction. Both
soft tissue and bone healing were uneventfully. Conclusion: This case indicates that DO
and chemotherapy could be performed simultaneously with no complications.
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Introduction

The incidence of Squamous cell carcinoma (SCCA) of the gingiva
has been reported to represent 25% of oral SCCA with estimated
range from 10 to 30%.'*

Due to diverse clinical appearance of the gingival SCCA and its
resemblances to different benign lesions, early diagnosis of gingival
SCCA could be represent a significant challenge to the clinician.
Subsequently, delays in diagnosis and treatment may be result from
misdiagnosis. Gingival SCCA exhibits cervical node metastases
in one-third or more of cases.’ In addition, early bony invasion is
a frequent occurrence because of the proximity of the underlying
alveolar bone.*’

Marginal resection of the human mandible invaded by Gingival
SCCA is a common procedure leading to loss of teeth and resulting
in a critical reduction to the load-bearing height of the mandible
associated with a high risk of pathological fractures. Moreover, the
risk of mandibular fracture could be increased by the lack of pain due
to scarifying the inferior alveolar nerve during mandibular resection.
Another factor can lead to mandibular fracture in such cases is the
overloading of the surgical site due to reduced mandibular height.

One more complication of the mandibular resection of the gingival
SCCA is the resulted atrophic mandible which may not be suitable
for conventional dentures as there is a lack of functional stability.
Cases with atrophic mandible represent a challenge for prosthodontics
rehabilitation.

Repair of mandibular defects following ablative head and neck
surgery is a great ongoing challenge. The treatment of first choice
is primary reconstruction with free vascularized bone that can resist
postoperative radiotherapy. Reconstruction plates or secondary

reconstruction are second choice options if primary reconstruction is
not possible or if a graft was lost.’

Distraction osteogenesis (DO) has been proposed as an alternative
method for secondary reconstruction aiming to replace bone. The
concept of distraction osteogenesis was introduced by Ilizarov for the
legs and has been used and further developed since his first report.’
It has gained acceptance and has been widely used by orthopedic
surgeons. Recent studies have shown that distraction osteogenesis
has the potential to also play an important role in craniofacial
reconstruction, in the treatment of congenital craniofacial anomalies,
and in reconstruction of the severely resorbed mandible.'*"* DO offers
greater augmentation of the alveolar ridge and the newly formed
bone by DO seems to undergo less resorption when compared with
conventional techniques.'*

The results of the previous studies showed that chemotherapy
improved survival in non-metastatic SCCA treated by surgery and/
or radiotherapy.” Chemotherapy can be administrated before, at
the same time or after loco-regional treatment corresponding to
induction, concomitant or adjuvant chemotherapy. A greater benefit
(8%) was observed in trials that gave chemotherapy concomitantly
to radiotherapy.'® Neo-adjuvant chemotherapy potentially can have
an adverse effect on bone healing in DO whether given before or
concomitant with distraction osteogenesis.!”

This is a case report of gingival Squamous cell carcinoma treated
by marginal mandibular resection and reconstruction by distraction
osteogenesis during contaminant chemotherapy.

Case report

A healthy 50-year-old female patient was referred for evaluation
of gingival lesion related to lower left central and lateral incisor teeth
(Figure 1). The clinical impression from the referring clinician was a
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localized gingival inflammation. According to the patient’s description,
she had found the painless lesion over the lower left anterior teeth
one week previous. The lesion of the gingiva not responded to the

regular care and local treatment for two weeks. The patient medical ?'fl’"” o C?

and family histories were noncontributory. An Incisional biopsy was
performed and read as well-differentiated squamous cell carcinoma
(Grade I).

Figure | Intraoral clinical presentation of gingival SCC.

A comprehensive history was taken including the demography,
past medical history, and dental and social history (tobacco and
alcohol habits) was free. This was followed by a detailed examination
that recorded the site of lesion, size of lesion, type of lesion (ulcerated,
infiltrative, proliferative, or combination) and a detailed examination
of the neck for lymph node involvement. Ulcerative lesion of the
marginal gingiva related to lower left lateral incisor about 5 X 5 mm
was observed. No lymph nodes involvement was noticed.

Preoperative radiographic examination including panoramic X-ray
and C.T for evaluation of mandibular bone invasion by the lesion
and evaluation of the neck lymph nodes (Figure 2A, B, C). Both the
mandibular bone and neck lymph nodes were free. Whole body scan
with Technetium-99m radiopharmaceuticals imaging was negative
(Figure 2D). Clinical stage according to TNM system was TINOMO.  Figure 2B CT axial view for evaluation of bone invasion by GSCC.

CONTRAST
MANDIBLE

Figure 2C CT coronal view for evaluation of bone invasion by GSCC.
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Figure 2D Negative whole body scan with Technetium 99.

IRB and patient informed consent were obtained. Under general
anaesthesia, marginal mandibular resection (alveolar rim resection
with preservation of the inferior border) was done with safety margins
around all the tissues with clinically evident tumor including the teeth.
The safety margin involved the right central and lateral incisors and
left canine and first premolar teeth with 0.5 cm of the bone apical
to the teeth. A thin osteotome is then used to complete the bony cut
through the alveolar process and between the teeth, attempting to
maintain the integrity of the soft tissue and avoid damaging teeth.
The wound healing was decent, and the soft tissue profile was good
(Figure 3A, B, C, and D).

Figure 3A Outline of the mandibular marginal resection with surgical burs.
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Figure 3B The resected bony segment.

¥

Figure 3C The mandible after resection of the GSCC.

Figure 3D Postoperative panoramic x-ray view.

After resection, the mandible was decalcified and was sectioned to
determine bone invasion. Histopathological report suggested that all
margins were free and no involvement of mandibular bone.

After one month, under nasoendotracheal general anesthesia.
The access is obtained through the usual genioplasty incision. A
Subperiosteal plane is carefully developed to expose the osteotomy
site, while an intact periosteal layer is maintained. The osteotomy is
placed in the predetermined position on the basis of the findings on
the preoperative workup.
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Distraction device

Micro-track extra-osseous type from KLS Martin (KLS Martin
Group, Tuttlingen, Germany) distractors was used in this case report.
This distractor provides distraction length/turn of 0.3mm. The
distractor is screwed to the bone using 1.5 X Smm screws.

Distraction devices were applied to the bone and adapted to
accommodate it plates according to the predetermined distraction
vector. Then, devices were screwed by drilling bone using 1.5 mm
screws. The osteotomy sites were then marked using surgical bur
and the devices were removed. The osteotomy is then completed by
using a series of osteotomies on the inferior and superior borders and
on the lingual aspect. At this point, activation is attempted to ensure
movement of the bone segment (Figure 4). The device is then returned
to its starting position. The tissue is carefully closed over the device.

o

Figure 4 Fixation if the distraction to mandible.

The distraction protocol

Distraction osteogenesis was started after one week of latency
period. A Distraction osteogenesis rate of 1 mm/day for 12 days was
used followed by consolidation period of two months. To maximizing
tumour control and decrease the recurrence rate, the oncologist
decided to start chemotherapy with Cisplatin.

During the distraction and consolidation periods, the patient
received chemotherapy consisted of Cisplatin 100 mg/m?. Before
starting chemotherapy the patients underwent clinical examinations,
a complete blood count and a biochemistry profile were performed for
the assessment of toxicity and response.

At the end of the distraction (Figure 5A and B), the distraction
removed and the chemotherapy no significant negative effect on the
bone formation by distraction osteogenesis. Both soft tissue and bone
healing were uneventful.

Figure 5A Panoramic x-ray at the end of distraction period.
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Figure 5B Panoramic x-ray at the end of consolidation period.

Two weeks later, partial denture was made for replacement of
the missing teeth (the patient refused to make implants). The patient
profile was good and patient satisfaction was high (Figure 6A and B).
Follow up extended to 3 years with no recurrence.

Figure 6A Frontal profile view showed good lip support.

Figure 6B Lateral profile view showed good lip support.

Discussion

The incidence of SCC of the gingiva is more commonly involves
the mandible than the maxilla with high predominant in female over
50 years.'$20

The results of treatment of gingival SCCA showed better results in
comparison to SCCA in other parts of the oral cavity. The main goal
of the Treatment for gingival carcinoma is to provide the maximum
probability of cure and maintain quality of life. One of the real dangers
of this neoplasm is that in its early stages, it can go unnoticed. Usually
at the initial stages it is painless but may develop a burning sensation
or pain when it is advanced.
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These clinical radiographic and histopathologic studies have
helped to understand the pattern and extent of mandibular invasion
by lower gingival cancer, but accurate preoperative estimation of
mandibular invasion remains challenging.

A combination of surgery, radiotherapy or chemotherapy is used
for its treatment. As for chemotherapy, Cisplatin-based chemo-
radiation remains the standard for loco-regionally advanced head and
neck SCC.*

The treatment of the involved nodal metastasis mainly based
on the Radical neck dissection, or its modification. However, the
Radiotherapy is usually not the preferred modality of treatment for
early gingiva-buccal complex cancer. Radiotherapy can be used as
an adjuvant therapy postoperatively or it can be used as definitive
treatment for advanced cancer with or without chemotherapy.
Chemotherapy has been used as neo-adjuvant, adjuvant, or palliative
treatment.?>%*

The management of the mandible is considered as the main factor
in the decision of tumor ablation in oral cancer. In case of rim or
marginal resection is possible treatment plan, then the lower border
of the jaw is maintained which simplifying the reconstructive options.
However, if a segmental resection of the mandible is considered as
the only treatment option, then a composite reconstruction is required,
which resulting in increased morbidity.?

Preoperative radiographic evaluation of mandibular invasion by
the tumor is not always accurate. The sensitivity and specificity of the
radiologic evaluation is low. For orthopantomogram, the sensitivity is
92% with a low specificity of 58%.7 while, the Computed tomography
(CT) scan, magnetic resonance imaging (MRI), and bone scintigraphy
have been found to be more useful with sensitivity and specificity
ranging from 85% to 95%.%63

Van den Brekel et al evaluated the accuracy of different
radiological tools in assessing the invasion of mandible by tumour. In
their series of 29 patients of oral carcinomas where all the mandibles
were examined histopathological, MRI had the maximum sensitivity
(94.0%) but the least specificity. Three of eleven normal mandibles
were diagnosed as involved on MRI. MRI also overestimated the
extent of tumour invasion beyond its accurate extension. Both of
the Computerized tomography using 5 mm cuts and panoramic
X-ray had relatively lower sensitivity (64 and 63% respectively)
but higher specificity (80.0%). They concluded that as none of the
radiological tests are accurate enough, the final decision regarding
need for segmental resection should be made by intra operative
clinical assessment. However, evidence of tumour invasion on CT
scan or orthopantomogram should be a strong predictor for actual
involvement, as these have high specificity.’!

Although, the clinical examination has been found to be sensitive,
the best results could be obtained by combining a clinical examination
with one or more radiologic examinations?

Marginal resection considered as the main treatment of the
Gingival SCCA of the mandible. The survival rate following Marginal
resection can be affected by several factors such as, stage of the SCCA,
status of the surgical margin, with the bony invasion considered as the
important factor.>*=’

The rate of non-invaded resections of the mandible is variable,
with a reported range of between 29 and 100%.%**° The reason for this
large discrepancy is not clear but it shows that clinicians adopt widely
differing protocols for mandibular resection. Many of these studies
assessed the accuracy of preoperative investigations and the margins
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of resection are rarely quoted. The Glasgow group®**has done most
to establish the criteria for mandibular resection, but yet there is no
acceptable standard as regards the non-invaded rate to guide surgeons
about the accuracy of their practice.

In the present case report, no bony invasion of the mandible was
observed by the panoramic X-ray and C.T evaluation. Marginal
resection was planned according to both clinical and radiographic
evaluation. The histopathologic examination revealed free surgical
margin of the resected segment.

Different studies have been showing that the tumor predominantly
entering the mandible through the occlusal surface. The results of these
studies lead to the development of the rationale of the conservative
approach to mandibular resection.®® The surgical technique of the
conservative mandibular resection in cases of early invasion by SCCA
includes the removal of the superior surface of the mandible with a
safety margin. The method of conservative resection of the mandible
is now well established and provides good control of disease in the
primary site.

Obviously when clinically invaded nodes are present, a therapeutic
neck dissection will be necessary. The management of the NO neck in
gingival cancer is still controversial with little published guidance for
the clinician about its management. Eicher et al. looked at predictive
factors for lymph node metastases from mandibular gingival
SCC.* Predictive factors for cervical metastases included T stage,
histological or radiological evidence of bony invasion, and worse
differentiation of the SCC. In their retrospective study, 66 patients
had elective neck dissection and 61 nodes were found to be clinically
clear. Occult disease was found in 18% of the group at neck dissection.
Of the clinically NO patients, 10% developed late metastases. Based
on the results of their study, the authors recommended elective neck
dissection for patients with moderately or poorly differentiated SCC,
radiological or histological signs of bony invasion, and tumors in the
mandibular symphyseal region.**’

In the present case study, there was no lymph nodes involvement,
and the histopathological grading was well differentiated SCC (grade
1), so no need for neck dissection.

In the study that was done by Gravel et al'” to evaluate the Effect
of neo-adjuvant chemotherapy on distraction osteogenesis in the goat
model, there was no statistically significant difference between the
control goats versus goats that received chemotherapy; indicating
that there was no sustained inhibitory effect on bone formation by the
chemotherapy.

Another study by Subasi et al® to evaluate the effects of
chemotherapeutic agents on distraction osteogenesis. For this purpose,
23 rabbits randomly divided into two groups were included in the
study. The experimental group and the control group consisted of 12
rabbits and 11 rabbits, respectively. The experimental groups were
administered chemotherapeutic agents with the protocol identified in
the osteogenic sarcoma regimen. All the subjects were corticotomised
in the metaphyseal-diaphyseal region, and both groups underwent
distraction with a circular ring fixator. X-ray films, bone scintigraphy
and histopathological examination were performed three times during
the study. No difference between the two groups was observed in
radiological, scintigraphical and histopathological studies carried out
before the distraction period and following the end of the distraction
period. In this study, it was shown that the use of antineoplastic drugs
has no significant negative effect on distraction osteogenesis applied
for reconstruction in rabbits. We think that it can be an alternative
treatment method in humans as well.
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In 2001, Sakurakichi et al®* compared the results of limb
reconstruction with the distraction osteogenesis after bone tumor
resection. The patients were 13 males and 11 females; the average age
at operation was 26 years. The average lengthening was 8.6 cm. The
histological diagnoses were malignant bone tumor in 19 and benign
bone tumor in five patients. They divided into three groups of the
patients. Group A consisted of nine patients who received preoperative
and postoperative chemotherapy. Group B consisted of five patients
who received preoperative chemotherapy. Group C consisted of ten
patients who did not receive chemotherapy. They evaluated distraction
index (D.L), external fixation index (E.F.I.), consolidation index
(C.L), blood flow measurement, and limb function. Blood flow was
measured using technetium scintigraphy (blood flow ratio=distraction
side/control side). The indices, blood flow ratio, and limb function did
not show any significant difference in the three groups. There is no
significant adverse effect in bone formation of distraction osteogenesis
during chemotherapy.

In our case report, the patient started the chemotherapy during
the distraction period and she continued the chemotherapy during
the consolidation period. No adverse effect was observed on the
distraction osteogenesis. Both bone healing and soft tissue healing
were uneventful. This result in agreement with the results of the
study conducted by Tsuchiya et al,** who concluded that the use of
Postoperative chemotherapy for malignant bone tumors has little or
minimal effect on the ability to achieve bony union, and to have a
negligeable effect on distraction osteogenesis.

Conclusion

This case indicates that the use of chemotherapy has no significant
negative effect on distraction osteogenesis applied for reconstruction of
the mandibular defect.
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