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Maxillary bone sarcoma rare disease, NCI experience

AfricanJournalofBiological

Sciences

Abdalwahab R. Abdalwahabl, Abanoub.W.Saleebl, Mai Gad2, Rasha Mahmood Allam3,

Tarek Khairyl, Mohamed Shalabyl, Mohamed Elmahdy4, Ayman Hanafyl
1 Department of surgical oncology, National cancer institute, Cairo University, Egypt.
2 Department of surgical pathology, National cancer institute, Cairo University, Egypt.
3Department of epidemiology and biostatistics, National cancer institute, Cairo University, Egypt.
4Department of surgical oncology, Nasser institute hospital for research and treatment, Cairo, Egypt.

Article History
Volume 6, Issue 5, 2024
Received: 22 May 2024

Accepted: 03Jun 2024
doi:10.48047/AFJBS.6.5.2024. 10252-10260

Abstract:

Background: Head and neck sarcoma represent about less than 10% of all
body sarcoma, maxillary bone sarcoma is not a common variant among cases
of head and neck sarcoma usually occur in 3rd to 4th decades of life,
osteosarcoma is the most common variant among maxillary bone sarcomas,

surgery isthe standard treatment line of maxillary bone sarcoma.

Patients and methods: A retrospective study was conducted among 20
patients with maxillary bone sarcoma in NCI, Cairo University, during the
period from 2009 to 2018 to present the experience of National cancer
institute, Cairo University, in the evaluation and management of maxillary

bone sarcoma.

Results: among 20 cases of maxillary bone sarcoma; 11 patients (55%) were
below 30 years old, 9 patients (45%) were above 30 years old. Out of our 20
patients, there were 13 males (65%) and 7 females (35%). Osteosarcoma was
diagnosed in 12 patients (60%), Chondrosarcoma was diagnosed in 6 patients
(30%) while Ewing's sarcoma was diagnosed in 2 patients (10%). On uni-
variant analysis tumor size and adjuvant chemotherapy intake have
statistically significant effect on overall survival. On Multi variant analysis,
tumor size was the only predictor that had significant effect on overall
survival. On uni-variant analysis tumor size had significant effect on disease
free survival. On multi variant analysis tumor size only that affected the

disease free survival with statistical significance.

Conclusion: maxillary bone sarcoma is rare tumor occurs in 3rd to 4th
decades of life with male predominance, osteosarcoma was the most common
variant, most of them were of high grade, surgery was the standard line of
treatment with good results regarding disease free survival in case of

achieving negative margins (RO resection).
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Introduction:

Sarcoma is a malignant tumor arising from cells of mesenchymal lineage and accounting for 1% of all malignant
tumors, head and neck sarcoma represent 4:10% among all body sarcoma.(1) Surgery with negative margins (RO
resection) is the gold standard choice for treatment of sarcoma; unfortunately this can’t be achieved every time in
head and neck sarcoma due to tumor invading areas of difficult surgical access.(2) In such cases; radiotherapy is
usually given as an adjuvant therapy and this decreases the risk for local recurrence. (3) Head and neck sarcomas are
either bone sarcoma (20% of cases) or soft tissue sarcoma (80% of cases).(4) Maxillary osteosarcoma is the most
common variant among maxillary bone sarcoma.(5) Chondrosarcoma represents 1:5% among maxillary bone
sarcoma cases.(6) Ewing sarcoma represents 1:4% among maxillary bone sarcoma cases. (7) Unlike extremity
osteosarcomas, which occur in younger patients maxillary bone osteosarcomas usually present in the third and fourth
decades. (8)

Methodology:

Medical records of 20 patients with maxillary bone sarcoma were reviewed and analyzed in the period between 2009
and 2018; patients included in this study were patients presented with maxillary bone sarcoma which was
pathologically proved, patients excluded from this study were patients presented with cutaneous sarcoma (Kaposi
sarcoma) and patients with maxillary sinus sarcoma. Primary endpoint of this study is to present the experience of
National cancer institute, Cairo University, in the evaluation and management of maxillary bone sarcoma, to evaluate
incidence, presentation, imaging characteristics, pathological features and treatment modalities of maxillary bone
sarcoma. Secondary endpoint of this study is to evaluate the outcome of management in maxillary bone sarcoma
patients regarding loco-regional control, overall survival and disease free survival. Tertiary endpoint of this study is
to identify role of adjuvant therapy in dealing with maxillary bone sarcomas.

Results:

Among the reported 20 cases with maxillary bone sarcoma, 13 cases were males (65%) and 7 cases were females
(35%), 11 patients ( 55%) were below 30 years old while 9 patients (45%) were above 30 years old, among our
patients, no one has family history of malignancy, with only 2 patients (10%) had a history of self-malignancy
(retinoblastoma). 14 cases (70%) were diagnosed via CT imaging while both CT and MRI were used in diagnosis of
6 patients (30%). Incisional biopsy was done in 6 patients (30%), punch biopsy was done in 6 patients (30%) and true
cut biopsy was done in 8 patients (40%). The tumor was bilateral in 2 patients (10%), left sided in 11 patients (55%)
and right sided in 7 patients (35%). Tumor was less than 8 cm in size in 16 patients (80%) and was more than 8 cm in
size in 4 patients (20%). Clinically and radiologically; 3 patients (15%) were diagnosed as stage 1 while 17 patients
(85%) were diagnosed as stage 2. Among all of the 20 cases no one was metastatic at initial presentation. Among all
of our cases, tumor was high grade with negative cervical lymphadenopathy (NO). Regarding histopathological type,
Osteosarcoma was diagnosed in 12 patients (60%), Chondrosarcoma was diagnosed in 6 patients (30%) while
Ewing's sarcoma was diagnosed in 2 patients (10%). 18 patients received neo adjuvant chemotherapy, while 2
patients didn’t receive neo adjuvant chemotherapy. 18 patients (90%) underwent surgical resection, while 2 patients
(10%) were beyond resection and received palliative treatment (chemotherapy & radiotherapy). Out of 18 patients
who underwent surgical procedure (maxillectomy); 2 patients (11.1%) underwent partial maxillectomy, 11 patients
(61.1%) underwent total maxillectomy while 5 patients (27.8%) underwent extended radical maxillectomy.
Reconstruction was done via free flap in 2 patients (11.1%), obturator in 11 patients (61.1%) and obturator with
temporalis flap in 5 patients (27.8%). Regarding surgical margins; margins of resection were negative in 5 patients,
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while were positive in 13 patients. Regarding adjuvant therapy; adjuvant CTH and RTH were given to 13 patients
(whose tumor was resected with positive margins) while adjuvant CTH only was given to 5 patients. Regarding
recurrence among 18 patients who underwent surgical resection tumor recurrence was reported in 12 patients; 4 local
recurrence only, 6 local recurrence with lung metastases and 2 patients had lung metastases without local recurrence.
Among those 12 cases who had tumor recurrence; treatment of recurrence achieved through Chemotherapy and
surgery in 6 patients (50%) and palliative Chemotherapy in 6 patients (50%). 12 patients (60%) have 2 years disease
free survival, 8 patients died within one year of disease (Table 1).

Characteristic Frequency Percentage
Age (years) Less than 30 years 11 55%
More than 30 years 9 45%
Gender Male 13 65%
Female 7 35%
Family history No 20 100%
History of self-previous | Yes 2 10%
malignancy No 18 90%
Laterality Bilateral 2 10%
Left 11 55%
Right 7 35%
Pre-operative biopsy Incisional 6 30%
Punch 6 30%
True-cut 8 40%
Clinical and Stage 1 3 15%
radiological stage Stage 2 17 85%
Distant Metastases at No 20 100%
initial presentation
Histopathological type | Chondrosarcoma 6 30%
Osteosarcoma 12 60%
Ewing’s sarcoma 2 10%
Grade High 20 100%
L.Ns No 20 100%
Margins Negative 5 27.7% among resected cases
Positive 13 72.3% among resected cases
Neo-adjuvant CTH Yes 18 90%
No 2 10%
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Surgical procedure Yes 18 90%
No 2 10%
Resection type of Partial 2 11.1% among resected cases
maxillectomy Total 11 61.1% among resected cases
Extended radical 5 27.8% among resected cases
Reconstruction type Free flap 2 11.1% among resected cases
Obturator 11 61.1% among resected cases
Temporalis flap and 5 27.8% among resected cases
obturator
Adjuvant RTH+CTH Yes 13 65%
No 7 35%
Adjuvant CTH only Yes 5 25%
No 15 75%
Recurrence Yes 12 60%
No 8 40%
Site of the recurrence Local only 4 20%
Local and 6 30%
lung metastases
Lung 2 10%
metastases only
Final status Alive 12 60%
Dead 8 40%

Table 1 : Clinic-pathological features of studied series.
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Regarding overall survival analysis and within a median follow up of 36 months ranging from (11:84 months) we
found that both tumor size and adjuvant chemotherapy had significant effect on overall survival on the uni-variant
statistical analysis; 1 year overall survival reported in 92.3% of the patients received adjuvant CTH, compared to
66.7% of the patients who didn’t receive adjuvant CTH, 3 years overall survival occurred in 83.9% of the patients
received adjuvant CTH, compared to 33.3% of the patients who didn’t receive adjuvant CTH, 73.4% of patients with
tumor size below 8 cm had overall survival of 3 years, compared to only 50% of patients with tumor size more than 8
cm. On multi-variant analysis we found that tumor size was the only predictor that has statistically significant effect
on overall survival. (Fig., 1).
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Figure2 : Effect of tumor size and adjuvant CTH on overall survival.
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Regarding disease free survival analysis and within a median follow up of 36 months ranging from (11:84 months)
we found that tumor size had the only statistically significant effect on disease free survival on both uni-variant
analysis and multi-variant analysis; median disease free survival for patients with tumor size below 8 cm disease was
37 months compared to 4 months in patients with tumor size more than 8 cm (Fig., 2).
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Figure2: Effect of tumor size on disease free survival.
Disscussion:

Head and neck sarcoma is a rare tumor, it accounts for less than 10% of all sarcomas. (9) Yamaguchi S et al among
32 cases of maxillary sarcoma reported that osteosarcoma was the most common variant. (10) Barosa J et al that
analyzed 29 cases of head and neck sarcomas reported that osteosarcoma was detected in (34%) of patients and
chondrosarcoma was detected in (6.8%) of patients. (4) Among our study we reported that most of the included bone
sarcoma was osteosarcoma (60%), followed by chondrosarcoma (40%), and Ewing sarcoma (10%). Regarding age,
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among 16 cases of osteogenic sarcoma of the jaw; Fernandes R et al reported that median age of the patients was 41
years. (11) Among our series we reported that median age of our patients was 30 years; 11 patients (55%) were below
30 years old, 9 patients (45%) were above 30 years old. Regarding gender distribution, Ogunlewe M et al. among 59
patients with bone sarcomas of the jaws reported male predominance. (12) Among our cases we reported male
predominance as there were 13 males (65%) and 7 females (35%). Computed tomography (CT) is considered the
most common diagnostic imaging used for diagnosis of maxillary bone sarcoma. (13) We used CT imaging in 14
cases (70%) while both CT and MRI were used in diagnosis of 6 patients (30%). Luna-Ortiz K et al reported in study
including 21 patients with maxillary bone sarcoma that tumor was less than 8 cm in 13 cases (62%), and more than 8
cm in 8 cases (38%). (13) Among our cases tumor was less than 8 cm in size in 16 patients (80%), tumor was more
than 8 cm in size in 4 patients (20%). Among our series, all of our patients were high grade and this was going with
Luna-Ortiz K et al and in Fernandes R et al in which the largest proportion of patients had high grade tumors.
(11&13) Among our series' most of our cases underwent surgical resection and this was reported also by Ferrari D et
al. (14) Regarding disease free survival; among 12 cases of maxillary osteosarcoma Jasnau S et al. reported that 79%
of patients showed 2 years disease free survival (15), we reported that 60% had 2 years disease free survival. Among
a lot of literatures; tumor size is considered an important predictor that has statistically significant effect on overall
survival. Among 541 patients of head and neck sarcoma Lee R et al. reported on multi-variant analysis that tumor
size had significance on disease free survival. (16) Albergo et al. and Bosma et al. reported thatamong cases of jaw
Ewing sarcoma tumor size less than 8cm had low risk for local recurrence. (17&18) Wang et al. among cases of jaw
chondrosarcoma reported that there was low risk for local recurrence for cases with tumor size less than 10cm. (19)
Patel SG et al. reported that tumor size more than 4cm and positive margins of excision were associated with local
recurrence. (20) Among our cases we documented on multi-variant analysis that tumor size with cutoff point 8cm
was the only significant predictor for disease free survival. Smeele L et al. and Ogunlewe M et al. reported that
adjuvant chemotherapy had significant effect on overall survival among patients with maxillary bone sarcoma.
(21&12) Patel SG et al. reported that adjuvant chemotherapy had no significant in both overall survival and disease
free survival, also reported that negative surgical margins were the most important predictor of overall and disease-
specific survival. (20) Among our study we reported that adjuvant chemotherapy had significant effect on overall
survival on the uni-variant statistical analysis. We also reported that importance of achieving negative margins in
surgical resection and its impact on low risk for local recurrence.



Page 10259 of 10260
Abdalwahab R. Abdalwahab /Afr.J.Bio.Sc. 6(5)(2024).10252-10260

References:

Salcedo-Hernandez RA, Lino-Silva LS, Mosqueda-Taylor A, Luna-Ortiz K. Soft tissue sarcomas of the
head and neck. Clinical and pathological evaluation of 108 cases in Mexico. Journal of Cranio-
Maxillofacial Surgery. 2014 Dec 1;42(8):1566-71.

Thway K, Fisher C. Synovial sarcoma: defining features and diagnostic evolution. Annals of diagnostic
pathology. 2014 Dec 1;18(6):369-80.

Woods RH, Potter JA, Reid JL, Louise J, Bessen T, Farshid G, Neuhaus SJ. Patterns of head and neck
sarcoma in Australia. ANZ journal of surgery. 2018 Sep;88(9):901-6.

Barosa J, Ribeiro J, Afonso L, Fernandes J, Monteiro E. Head and neck sarcoma: analysis of 29 cases.
Eur Ann Otorhinolaryngol Head Neck Dis. 2014 Apr 1;131(2):83-6.

Mendenhall WM, Fernandes R, Werning JW, Vaysberg M, Malyapa RS, Mendenhall NP. Head and
neck osteosarcoma. American journal of otolaryngology. 2011 Nov 1;32(6):597-600.

Gupta P, Bhalla AS, Karthikeyan V, Bhutia O. Two rare cases of craniofacial chondrosarcoma. World
journal of radiology. 2012 Jun 28;4(6):283.

Murphey MD, Senchak LT, Mambalam PK, Logie CI, Klassen-Fischer MK, Kransdorf MJ. From the
radiologic pathology archives: Ewing sarcoma family of tumors: radiologic-pathologic correlation.
Radiographics. 2013 May;33(3):803-31.

Krishnamurthy K, Alghamdi S, Kochiyil J, Bruney GF, Poppiti RJ. Osteosarcoma presenting with
malignant pleural effusion in a 55 year old. Respiratory medicine case reports. 2018 Jan 1;25:314-7.

Gore M. Treatment, outcomes, and demographics in sinonasal sarcoma: a systematic review of the
literature. BMC Ear, Nose and Throat Disorders. 2018;18.



10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

Page 10260 of 10260
Abdalwahab R. Abdalwahab /Afr.J.Bio.Sc. 6(5)(2024).10252-10260

Yamaguchi S, Nagasawa H, Suzuki T, Fujii E, lwaki H, Takagi M et al. Sarcomas of the oral and
maxillofacial region: a review of 32 cases in 25years. Clinical Oral Investigations. 2003;8(2).

Fernandes R, Nikitakis N, Pazoki A, Ord R. Osteogenic Sarcoma of the Jaw: A 10-Year Experience.
Journal of Oral and Maxillofacial Surgery. 2007;65(7):1286-1291.

Ogunlewe M, Ajayi O, Adeyemo W, Ladeinde A, James O. Osteogenic sarcoma of the jaw bones: A
single institution experience over a 21-year period. Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology, and Endodontology. 2006;101(1):76-81.

Luna-Ortiz K, Villavicencio-Valencia V, Carmona-Luna T, Pasche P, Mosqueda-Taylor A. Osteogenic
Sarcoma of the Maxillary Region in a Mexican Mestizo Population. Journal of Craniofacial Surgery.
2010;21(6):1709-1714.

Ferrari D, Moneghini L, Allevi F, Bulfamante G, Biglioli F. Osteosarcoma of the Jaw: Classification,
Diagnosis and Treatment. Osteosarcoma - Biology, Behavior and Mechanisms. 2017;.

Jasnau S, Meyer U, Potratz J, Jundt G, Kevric M, Joos U et al. Craniofacial osteosarcoma. Oral
Oncology. 2008;44(3):286-294.

Lee R, Arshi A, Schwartz H, Christensen R. Characteristics and Prognostic Factors of Osteosarcoma of
the Jaws. JAMA Otolaryngology—Head & Neck Surgery. 2015;141(5):470.

Albergo JI, Gaston CL, Parry MC, Laitinen MK, Jeys LM, Tillman RM, Abudu AT, Grimer RJ. Risk
analysis factors for local recurrence in Ewing’s sarcoma: when should adjuvant radiotherapy be
administered?. The bone & joint journal. 2018 Feb;100(2):247-55.

Bosma SE, Ayu O, Fiocco M, Gelderblom H, Dijkstra PD. Prognostic factors for survival in Ewing
sarcoma: a systematic review. Surgical oncology. 2018 Dec 1;27(4):603-10.

Wang GY, Thomas DG, Davis JL, Ng T, Patel RM, Harms PW, Betz BL, Schuetze SM, McHugh JB,
Horvai AE, Cho SJ. EWSR1-NFATC2 translocation-associated sarcoma clinicopathologic findings in a
rare aggressive primary bone or soft tissue tumor. The American journal of surgical pathology. 2019
Aug 1;43(8):1112-22.

Patel SG, Meyers P, Huvos AG, et al. Improved outcomes in patients with osteogenic sarcoma of the head
and neck. Cancer 2002;95:1495Y1503

Smeele L, Kostense P, van der Waal I, Snow G. Effect of chemotherapy on survival of craniofacial
osteosarcoma: a systematic review of 201 patients. Journal of Clinical Oncology. 1997;15(1):363-367.



