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ABSTRACT
Background: Sarcoma, though a rare cancer group, is associated with considerable mortality and morbidity in the overall population and the data 
is insufficient in Saudi Arabia. The objective of this descriptive study is to characterize the disease and to correlate certain clinical response to the 
practiced management in addition to better understanding of sarcoma.
Methods: This retrospective study was conducted at King Fahad Medical City, Riyadh(KFMC) over a period from 2009 to 2013. The bones and 
soft tissue sarcoma cases were categorized as newly diagnosed and relapsed cases.
Results: Among the total 43 patients 41 were newly diagnosed and 2 were relapsed cases of which 26 (60.5%) belonged to soft tissue 
sarcoma(STS)and 17(39.5%) had bone sarcoma(BS).Average age was 33.6 years (Mean ± S.D:33.51 ± 17.66). Twenty-nine patients had localized 
disease whereas 14 patients were already having metastatic disease at presentation. The median follows up time of disease free survival was 39 
months. Kaplan – Meier survival curve showed significant association between disease free survival (90.9%) and survival with recurrence 
(87.5%), P-value 0.036. Tumor grade (P = 0.045) and combined therapy (surgery+/-chemotherapy+/- radiotherapy)(P = 0.047) were statistically 
significant determinant for survival.
Conclusion: The median disease free survival was comparable for our study patients to the reported literature. Surgery combined with 
chemotherapy with or without radiotherapy either in neo-adjuvant or adjuvant setting carries significantly better overall survival as compared to 
surgery alone. Future prospective multi-center study is needed in order to characterize and understand sarcoma in our population.
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BACKGROUND:
Sarcomas are a rare and heterogeneous group of malignant tumors of 
mesenchymal origin that comprise approximately 1 % of all adult 
malignancies and 12 % of pediatric cancers[ ].The majority of 1,2
diagnosed sarcomas are soft tissue sarcomas, while malignant bone 
tumors make up just over 10% of sarcomas. It is a variety of malignant 
tumor that arises from skeletal and extra skeletal connective tissues, 
including the peripheral nervous system. The majority of soft tissue 
sarcomas (STS) present in the extremities; however, many other sites 
can be affected, including the retro peritoneum, chest wall, head and 
neck, and subcutaneous tissues. The diversity and rarity of occurrence 
make their comprehensive understanding a difficult task.

Broadly, sarcomas are divided into two distinct categories i.e. Bone 
sarcoma and Soft tissue sarcoma. Approximately 80 percent of 
sarcomas originate from soft tissue and the rest from bone. In nearly all 
instances, sarcomas are thought to arise de novo and not from a pre-
existing benign lesion. Most cases have no clearly defined etiology, but 
a number of associated or predisposing factors have been identified 
including genetic predisposition (eg, Li-Fraumeni syndrome, 
neurofibromatosis type I), exposure to radiation therapy or 
chemotherapy, chemical carcinogens,virus, chronic irritation, and 
lymphedema [3]. Complete staging and treatment planning by 
multidisciplinary team of cancer specialists is required to determine 
the optimal treatment for these patients [4].However, the histological 
grade of the tumor remains one of the most important prognostic 
variables for soft tissue sarcoma[5,6,7]. The most common pattern of 
spread is hematogenous, predominantly to the lung. Spread to regional 
nodes is infrequent except for certain histology [8,9]. Surgical 
resection remains the mainstay of a potential cure for localized, 
potentially resectable retroperitoneal sarcoma and longer disease-free 
survival for few selected patients with metastatic disease[10].The role 
of chemotherapy is still uncertain for soft tissue sarcoma whereas some 
bone sarcomas are chemo-sensitive and therefore, chemotherapy is 
considered as an integral part of their treatment protocol[4].

With this background we want to perform a retrospective study to 
report our experience in treating sarcoma patients at KFMC specially 

the tumor biology, histological types, disease manifestation and 
outcome of different modalities of treatment in our patient population.

METHODS:
A retrospective study of bones and soft tissue sarcoma cases seen at 
King Fahad Medical City over a period of five years starting from 2009 
till 2013.Data was collected retrospectively by reviewing the patient's 
file from the medical record. Adult patients with soft tissue and bone 
sarcomas, age 12 years and above. All the non-gastrointestinal stromal 
tumor(GIST)sarcoma cases operated/treated under two different 
specialists in the field were included. Patients age below 12 
years,GIST and other Sarcoma cases managed by other surgeons,all 
cases of leiomyosarcoma of uterus managed by gynae-oncology 
surgeons were excluded from the study.

Statistical Analysis Procedure: 
Baseline and demographic characteristics were presented in 
frequencies and percentages. Whereas all continuous variables were 
expressed as Mean ± S.D. The evaluation of primary ends points and 
outcome with complete follow-up assessment of the study was 
evaluated by difference response rate of treated patients by combined 
and single therapy. Kaplan – Meier survival curves were used to 
estimate the disease-free survival (DFS) rate and survival with a 
recurrence rate of the patients.  Pearson's Chi-square / Fisher's exact 
test was applied according to whether the cell expected frequency is 
smaller than 5. P – value< 0.05 was considered as statistically 
significant. All data was entered and analyzed through statistical 
package SPSS version 22.

RESULTS: 
Out of total 43 patients, 41(95.3%) newly diagnosed and 2(4.7%) 
relapsed cases were seen at KFMC during the study period. The 
average age of the patient was 33.6 years (Mean ± S.D:33.51 ± 
17.66)of which 23 (53.5%) patients were male and 20(46.5%) were 
female. A number of the patients, 38(88.4%) had no co-morbidities 
with only five (11.6%) had more than one co-morbidities. The majority 
of the cases seen were soft tissue sarcomas 26 (60.5%) and the rest 
17(39.5%) were bone sarcomas. A wide variety of histological 
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subtypes were encountered of which (i) Ewing's sarcoma 9(20%) 
counts the most followed by (ii) osteosarcoma 7(16.3%) 
(iii)rhabdomyosarcoma 5(11.6%) (iv) liposarcoma 4(9.3%) (v) 
dermatofibrosacroma 4(9.3%) (vi) synovial sarcoma 4(9.3%) (vii) 
Nerve sheath tumor 3(7%) (viii) spindle cell neoplasm 2(4.7%) (ix) 
giant cell tumor 2 (4.7%) (x)chondrosarcoma 1(2.3%)and (xi) 
Epithelioid sarcoma 1(2.3%) respectively. Fourteen (32.6%) of the 
cases were having distant metastasis at presentation.

Average tumor size was 9cm (Mean ± S.D:9.4 ± 4.9) with 20 
(46.5%)high histological grade, and 23 (53.5%) low grade 
respectively. Microscopic negative resection margin was achieved in 
30 (69.8%) patients and 10 (23.3%) patients had a positive margin. 
Negative macroscopic free margin was possible in 33(76%) patients 
and only 7(16%) patients had a positive resection margins grossly.

Thirty-one (72.1%) patients received combined treatment (surgical 
resection plus Radiotherapy or chemotherapy or both chemo-radiation 
therapy) either adjuvant or neo-adjuvant setting. However, twelve 
(27.9%)) patients had undergone curative resection alone without any 
additional therapy. No surgical treatment was offered for three (6.9%) 
patients as the tumor was unresectable and already advanced stage of 
presentation. The postoperative complications were noted in only two 
(4.6%) cases with one had wound infection and the other suffered from 
deep vein thrombosis (DVT). The median follow-up period was 26(3-
96) months. Four patients lost to follow up with us.

There was statistically significant (P = 0.045) association noted 
between histological grade and survival status (alive or dead). In other 
word, seventeen (60.7%) patients were alive and one (12.5%) patient 
was dead belonging to low histological grade. On the other hand, 
eleven (39.3%) patients were alive and seven (87.5%) patients were 
dead that belonged to high histological grade.

In the same way, there was also statistically significant (P = 0.047) 
association found between combination therapy and surgery alone in 
regards to survival status. i.e. eighteen (64.3%) patients survived who 
received treatment with combined therapy. Whereas ten (35.7%) 
patients were alive who were treated with surgery alone.   

Table -1: Clinical Characteristics of the Patients (n = 43)

Table – 2: Impact and Association between outcome and Clinical 
Parameters

 

Table –3: Relationship between disease status(Recurrence or no 
recurrence)  with clinical parameters

Among those with low histological grade, three (37.5%) patients had 
recurrence and fifteen (65.2%) patients had no recurrence. Similarly, 
five (62.5%) patients had recurrence and eight (34.8%) had no 
recurrence that related to high histological grade. Overall, relationship 
between recurrence and no recurrence of sarcoma with other clinical 
parameters also showed no statistically significant differences (P: 
0.120- 0.419).

The median follow-up time of survival with recurrence was 44 months. 
Whereas the follow up time of disease free survival was 39 months. 
Survival curve shows significant association between disease free 
survival (90.9%) and survival with recurrence (87.5%), P-value 0.036. 
[Figure – 1]

Figure – 1: Survival curves with and without recurrence:

The median follow-up time of survival with combine therapy was 54 
months and the median follow up time of survival with single therapy 
was 32 months. Combined therapy overall survival rate (96.2%) was 
significantly higher compared to single therapy (surgery alone) overall 
survival rate (90%); P- value 0.047.[ Figure – 2]
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Variables Categories n (n%)

Comorbidities Yes 5 (11.6%)

No 38 (88.4%)

Histological Types Chondrosarcoma 1 (2.3%)

Dermatofibroscarcoma 4 (9.3%)

Epitheloid sarcoma 1 (2.3%)

Ewing's Sarcoma 9 (20.9%)

Giant Cell tumor 2 (4.7%)

Liposarcoma 4 (9.3%)

Malignant Phylloid 1 (2.3%)

Nerve Sheath tumor 3 (7.0%)

Osteosarcoma 7 (16.3%)

Rhabdomnyoscarcoma 5 (11.6%)

Spindle cell Neoplasm 2 (4.7%)

Synovial sarcoma 4 (9.3%)

Histologic Grade Low Grade 23 (53.5%)

High Grade 20 (46.5%)

Resection Margin 
(Microscopic)

Negative 30 (69.8%)

Positive 10 (23.3%)

Not Applicable 3 (7.0%)

Diagnosis Newly Diagnosed 41 (95.3%)

Relapse 2 (4.7%)

Treatment Modality Combine Therapy 31 (72.1%)

Single Therapy (Surgery) 12 (27.9%)

Resection Margin 
(Macroscopic)

Negative 33 (76.7%)

Positive 7 (16.3%)

Not Applicable 3 (7.0%)

Recurrence Recurrence 8 (25.8%)

Without recurrence 23 (74.2%)

Metastasis on 
presentation

Yes 14 (32.6%)

No 29 (67.4%)

Status Alive 28 (77.8%)

Dead 8 (22.2%)

Status P - 
valueAlive

(n = 28)
Dead
(n = 8)

Histological 
Grade

Low Grade 17 (60.7%) 1 (12.5%) *0.041
High Grade 11 (39.3%) 7 (87.5%)

Resection Margin 
(Microscopic)

Negative 20 (74.1%) 4 (57.1%) 0.394

Positive 7 (25.9%) 3 (42.9%)

Diagnosis Newly 
Diagnosed

26 (92.9%) 8 (100.0%) 0.437

Relapse 2 (7.1%) 0 (0.0%)

Treatment 
modality

Combine 
Therapy

18 (64.3%) 8 (100.0%) * 0.047

Single Therapy 
(Surgery)

10 (35.7%) 0 (0.0%)

Resection Margin 
(Macroscopic)

Negative 23 (85.2%) 4 (57.1%) 0.135

Positive 4 (14.8%) 3 (42.9%)
Recurrence Recurrence 5 (20.8%) 3 (50.0%) 0.148

No Recurrence 19 (79.2%) 3 (50.0%)

 Recurrence Without 
Recurrence

P - 
value

Histological Grade Low Grade 3 (37.5%) 15 (65.2%) 0.302

High Grade 5 (62.5%) 8 (34.8%)

Resection Margin 
(Microscopic)

Negative 4 (57.1%) 20 (87.0%) 0.120
Positive 3 (42.9%) 3 (13.0%)

Diagnosis Newly Diagnosed 7 (87.5%) 22 (95.7%) 0.419

Relapse 1 (12.5%) 1 (4.3%)

Treatment modality Combine Therapy 7 (87.5%) 14 (60.9%) 0.165

Single Therapy 
(Surgery)

1 (12.5%) 9 (39.1%)

Resection Margin 
(Macroscopic)

Negative 5 (71.4%) 22 (95.7%) 0.128

Positive 2 (28.6%) 1 (4.3%)



Figure – 2: Survival curves for combine and single therapy:

The median follow-up time of survival with Metastasis was 36 months 
and the median follow up time of survival without Metastasis was 44 
months. Survival curve with or without metastasis on presentation 
revealed metastasis free survival rate of (95.8%) compared to survival 
rate with metastasis (91.7%) with P-value 0.301. [Figure – 3]

Figure – 3: Survival curves with and without Metastasis:

DISCUSSION:
King Fahad Medical City (KFMC) Hospital is one of the largest 
tertiary care oncology referral centers in the Saudi Arabia (SA). This 
study represents the epidemiology, tumor characteristics, response to 
treatment, outcome of sarcoma (soft tissue and bone) and five-year 
survival of the patients treated at surgical oncology and orthopedic 
department at KFMC over a period of five years.
 
Current study is first of its kind in SA to highlight the pattern of the 
disease and its outcome as oppose to previous studies from Saudi 
Arabia which mainly focus on bone sarcomas or individual tumor type 
only. Relatively small number of the patients in this study is consistent 
with the overall low incidence and rarity of the disease [10, 11, 12].Age 
is an important determinant of sarcoma occurrence. Based on current 
statistics provided by the NCHS and SEER, from 2004–2008, the 
mean age at diagnosis for STS and BS is 58 and 40 years of age, 
respectively. [13] This finding is discordant with what results we get in 
current study, the mean age was33.51 and 17.66 years for STS and BS, 
respectively. This is clearly indicating that a younger age group is 
being affected by the disease in this part of the world, that may have a 
genetic, lifestyle or environmental etiology as described by the 
Merletti F et.al in his Europe based-study, consisting of 96 cases and 
2,632 controls. He found a significant increase in soft tissue sarcoma 
risk among gardeners and tobacco smokers (adjusted OR 4.1, 95% CI 
1.00, 14.00). [14] No clear gender preponderance was recognized in 
this study which is in line with most of the studies from US and Europe. 
[15, 16]

When the talk is about the overall prognosis and outcome of the 
sarcomas; the age older than 60 years, positive resection margin, tumor 
size ≥ 5cm, high histological grade, deep location, no adjuvant therapy 
all are considered as unfavorable characteristics for local tumor 
recurrence, metastatic risk, disease free survival and overall survival 
which is clearly mentioned in many previous studies [17, 18, 
19].Results of this study are in accordance with the findings of the 
available evidence with majority (70 %) of patients had a negative 
resection margins and about 54 % were low histological grade that is 
associated with slightly improved survival in this study participants. 
This fact is supported by achieving a statistically significant (P = 
0.045) association between histological grade and survival status with 
presence of low grade tumor histology is associated with improved 
survival.

Neo-adjuvant chemotherapy or chemo-radiation has been evaluated in 
single and multicenter studies in patients with high-grade tumor. 
Kraybill WG1 et al in his phase 2 multicenter study of neo-adjuvant 
chemotherapy and radiotherapy in the management of soft tissue 
sarcomas and Mullen JT1in his retrospective study has concluded that 
preoperative chemo radiation followed by resection and post-
operative chemotherapy with a doxorubicin based regimen improves 
local control of the disease, DFS and OS rates in patients with high 
grade STS of extremity and body wall; although, pre-operative chemo 
radiation was associated with significant short-term toxicities [20, 
21].Similar results were observed in the current study with median 
follow up time of survival with combine therapy is 54 months and the 
median follow up time of survival with single therapy is 32 months.   
Combined therapy overall survival rate (96.2%) was significantly 
higher compared to single therapy (surgery alone) overall survival rate 
(90%); P- value 0.047.

Available evidence from meta-analysis and randomized clinical trials 
suggests that post-operative chemotherapy improves relapse-free 
survival (RFS) in patients with STS of extremities. Nevertheless, data 
regarding OS advantage are conflicting [22, 23, 24, 25]. Our study 
revealed significantly higher combined therapy overall survival rate 
compared to surgery alone contradicting current evidence. The 
improved DFS and OS in current study could be contributed by 
younger study population, absence of co-morbidities, achieving 
negative margins in majority of cases and no metastasis in many of 
them. Low rate of perioperative and chemo-radiotherapy related 
complication is a reflection of the similar factors that could have 
contributed to improved survival.

The median follow up time of survival with Metastasis is 36 months 
without Metastasis is 44 months. Survival curve with or without 
metastasis on presentation revealed metastasis free survival rate of 
(95.8%) compared to survival rate with metastasis (91.7%) with P-
value 0.301. Patient who have metastatic disease on presentation 
carries poor prognosis with no disease free interval [26, 27]. Since 
there are no data to support the optimal management of patients 
presenting with metastatic disease, the current guidelines are 
intentionally nonspecific about the treatment options for this group of 
patients. More recently, a number of targeted therapies have shown 
promising results in patients with certain histological types of 
advanced or metastatic STS.

All patients with Bone and STS should be evaluated and managed by a 
dedicated multidisciplinary team who have extensive expertise and 
experience in the treatment of sarcoma. Limitation of this study was the 
small number of patients with variety of treatment strategies. Therefore, 
the analysis was based on small heterogeneous group of population. In 
addition to that a small number of patients lost to follow up.

CONCLUSION:
Management of Sarcoma is challenging and associated with 
considerable mortality and morbidity in Saudi population. Study 
population at KFMC exhibits a very diverse behavior in terms of tumor 
biology, disease manifestation, their course and outcome. Treatment 
options should be decided by a multidisciplinary team with extensive 
experience in the treatment of sarcoma and is dependent on the 
patient's age, performance status, comorbidities, disease stage, 
location and histological subtype. Older age group, large tumor size, 
high grade tumors, positive resection margin carries poor prognosis in 
regards to DFS and OAS. Combined therapy with surgery and chemo 
radiation shows clear benefit in terms of overall survival as compared 
to surgery alone. Therefore, adjuvant chemotherapy may be beneficial 
in selected patients with sarcoma. Further multicenter prospective 
studies will help understanding the sarcoma better in this region. 
Raising public awareness and periodic active surveillance is also 
essential.
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