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ÖZ

Amaç: Bu çalışmada malign fibröz histiyositoma tanılı 
hastalar değerlendirildi ve sağkalım süresi ile ilişkili muhtemel 
prognostik faktörler araştırıldı.

Hastalar ve yöntemler: Mayıs 1994 - Eylül 2013 tarihleri 
arasında yapılan çalışmaya malign fibröz histiyositoma tanılı 
14 hasta (12 erkek, 2 kadın; ortanca 48 yıl; dağılım 17-64 yıl) 
dahil edildi. Hastaların demografik özellikleri, patolojinin 
yeri, histolojik bulgular, cerrahi sınırlar ve tedavi yöntemleri 
değerlendirildi ve bu parametrelerin sağkalım üzerindeki 
etkileri araştırıldı.

Bulgular: En sık tutulan kemik femur idi, bunu tibia ve 
humerus izledi. Hastaların takip süresi ortanca 129 ay 
idi. On üç hastada ekstremite koruyucu cerrahi ve bir 
hastada amputasyon uygulandı. Üç hastada cerrahi sınırlar 
marjinal idi ve hastalığın lokal kontrolü için ameliyat sonrası 
radyoterapi uygulandı. Bu hastalarda hiç lokal nüks olmasa 
da iki hastada uzak metastaz gelişti, bu da cerrahi sınırın 
sağkalım üzerinde etkili önemli bir faktör olduğunu ortaya 
çıkardı. Beş yıllık sağkalım oranı geniş cerrahi sınırları 
olan hastalarda %81.9, marjinal sınırları olan hastalarda 
%33.3 idi.

Sonuç: Geniş sınırlarla cerrahi eksizyon ve adjuvan 
kemoterapi yeterli hastalık kontrolü ve daha uzun 
sağkalım sağladı. Sağkalım süresi ile istatistiksel olarak 
anlamlı şekilde ilişkili tek prognostik faktör cerrahi 
sınırlar idi. Damar ve sinir yapılarıyla yakın ilişki 
nedeniyle cerrahi sırasında yeterli geniş cerrahi sınır elde 
edilememe şüphesi olduğunda, neoadjuvan kemoterapi 
kullanılabilir.
Anahtar sözcükler: Kemik neoplazileri; malign fibröz histiyositoma; 
primer.

ABSTRACT

Objectives: This study aims to evaluate patients diagnosed 
with malignant fibrous histiocytoma and investigate the 
possible prognostic factors associated with duration of survival.

Patients and methods: The study, which was conducted 
between May 1994 and September 2013, included 14 patients 
diagnosed as malignant fibrous histiocytoma (12 males, 
2 females; median age 48 years; range 17 to 64 years). 
We evaluated patients’ demographic features, location of 
the pathology, histological findings, surgical margins, and 
treatment modalities and investigated the effects of these 
parameters on survival.

Results: Femur was the most frequently involved bone, 
followed by tibia and humerus. The median follow-up duration 
of the patients was 129 months. We performed limb salvage 
surgeries in 13 patients and amputation in one patient. Surgical 
margins were marginal in three patients and postoperative 
radiotherapy was performed for local control of the disease. 
Although there was no local recurrence in these patients, distant 
metastasis developed in two patients, indicating the importance 
of surgical margin as a significant factor on survival. Five-year 
survival rate was 81.9% in patients with wide surgical margins 
and 33.3% in patients with marginal margins.

Conclusion: Surgical excision with wide margins and 
adjuvant chemotherapy provided adequate control of the 
disease and longer survival. The only prognostic factor 
statistically significantly associated with duration of survival 
was surgical margins. Neoadjuvant chemotherapy may be 
used when there is a suspicion of not obtaining adequately 
wide surgical margin perioperatively due to close association 
with neurovascular structures.
Keywords: Bone neoplasms; malignant fibrous histiocytoma; 
primary.
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Malignant fibrous histiocytoma in somatic soft 
tissue has been reported in many cases, while 
descriptions of its bony counterpart are relatively 
rare. In about 75% of cases, malignant fibrous 
histiocytoma of bone (MFH-B) arises in the long 
bones of the appendicular skeleton.[1-6]

For the treatment of MFH-B, local treatment 
measures alone such as surgery and/or radiotherapy 
are not sufficient; the majority of patients develop 
metastases within two years and die of disseminated 
disease. Therefore MFH-B necessitates the use of 
combined local and systemic control of the disease 
with chemotherapy and surgery.[7] This illness 
is known to include chemosensitive tumors and 
adjuvant or neoadjuvant chemotherapy as well as 
radiation therapy considerably improve outcomes.[7]

The aim of this study was to investigate the possible 
factors associated with increased survival rates. We 
also aimed to review our outcomes with particular 
attention to surgical margins and treatment plan.

PATIENTS AND METHODS

Fourteen patients were included in the study if they 
fulfilled the following criteria: histologically proven 
primary MFH-B, no prior history of cancer, primary 
admissions to our center and no prior history 
of pre-existing bone abnormalities, between May 
1994 and September 2013. Six patients, who were 
suffering from MFH-B, could not be reached due 
to inadequate hospital file records or who refused 
to come to the final follow-up visit and one patient 
with secondary MFH-B following irradiation to 
the sacrum were not included the study. A total 
of 14 patients, (12 males, 2 females; median age 
48 years; range 17 to 64 years) participated in the 
study. Demographic and clinical data including sex, 
age, complete medical history, physical examination 
and laboratory test results were obtained from 
patient files. The study protocol was approved by 
the ANEAH Local Ethics Committee. A written 
informed consent was obtained from each patient. 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

In all cases preoperative diagnoses were 
confirmed with a fine needle aspiration combined 
with a core needle biopsy (n=10) or open biopsy 
(n=4). Also in all cases postoperative pathological 
diagnosis was confirmed with histological analyses.

Surgical excision with wide margins was the 
intended treatment for all patients. Patients were 
classified according to the margins of the surgery 
performed. The necessity for radiotherapy was 

decided according to microscopic margin positivity 
and extension.

Adjuvant chemotherapy was used in all 14 patients. 
Adjuvant chemotherapy commenced three to four 
weeks after surgery in all patients. The chemotherapy 
regimen, with which the patients were treated, was 
intravenous high-dose methotrexate (range doses 
from 750 mg/m2 to 12 gram/m2, on day 21, every 
cycle) in combination with doxorubicin or cisplatinum 
or ifosfamide. While doxorubicin (60-75 mg/m2 on 
day 1) and ifosfamide (1.8 gram/m2 on day 1-5) 
were given intravenously, cisplatinum (120 mg/m2 on 
day 1) was administered intra-arterially. Preoperative 
neoadjuvant chemotherapy was only given to one 
patient. This regimen consisted of methotrexate 
(intravenously, at the dose of 750 mg/m2 on day 1) and 
cisplatinum (intra-arterially at the dose of 120 mg/m2 
on day 7) and doxorubicin (intravenously at the dose 
of 60 mg/m2 on day 9), every three weeks. After three 
cycles of chemotherapy, surgery was performed.

Statistical analysis

Data was analyzed using SPSS version 15.0 software 
(SPSS Inc., Chicago, IL, USA). Actuarial overall 
survival was calculated from the date of diagnosis 
until the date of the last follow-up appointment using 
the Kaplan-Meier method. Other potential prognostic 
factors, including gender, histological subtype and 
preoperative duration of the symptoms, were tested 
by Cox regression analysis.

RESULTS

There was a bimodal age distribution, with high 
incidences in people in their twenties and thirties 
(2 patients in each), and fifties (n=7). 71.4% of the 
patients were older than 40. All surviving patients 
continued to come to follow-up appointments for 
five years and the median follow-up period of all 
patients was 129 months (range 4-192 months). Two 
patients (patient 5 and 7) died of the disease: one 
with lung metastases and the other with liver and 
lung metastases, 25 months and 32 months after 
surgery respectively. A third patient (patient 4) died 
in a traffic accident, 18 months after surgery with no 
evidence of disease at the last follow up. A fourth 
patient (patient 2) was reported to have died at home 
four months after surgery because of an unknown 
reason. The remaining 10 cases were still alive and 
showed no evidence of disease at the last follow-up. 
The median follow-up period of the living patients 
was 143 months (range 111-192 months).

The long bones of the appendicular skeleton were 
the most commonly involved sites (n=12). The femur 
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was the most commonly affected bone (n=8). In two 
patients, the proximal tibial region, in one patient 
ilium, in one case distal radial region, in one case 
tarsal bone, and in one case the humerus was affected. 
There were no cases with multi-centric disease.

The surgical margins were wide in 11 of the 
cases (78.6%) and marginal in three of the cases 
(21.4%). In the two cases with limb salvage surgery, 
surgical margins were judged adequate and tumor-
cell negative. In the amputation patient, reamputation 
was offered and the patient refused to undergo 
a further surgery. Radiotherapy was administered 

postoperatively to the three patients with marginal 
surgical margins.

During the histological evaluation, all the patients 
were morphologically high grade. According to the 
French Fédération Nationale des Centres de Lutte 
Contre le Cancer (FNCLCC) grading system and a 
histopathological examination of all the cases in the 
study were G3.

Thirteen of the 14 patients had limb salvage 
procedures and one underwent amputation. In the 
patients who underwent limb salvage procedures; 

Figure 1. (a) Preoperative posteroanterior X-ray of a patient revealing an eccentrically located, 
destructive lesion on the distal metaphysis of left femur. (b) Preoperative magnetic resonance imaging 
of the patient demonstrating an eccentrically located lesion with soft tissue mass. (c) Preoperative 
computed tomography scan of the patient which showed an eccentrically located destructive lesion with 
adjacent soft tissue involvement.

(a) (b) (c)

Figure 2. (a) Preoperative whole body scintigraphy revealing a lesion with increased osteoblastic activity 
on the distal metaphysis of left femur. Metastasis could not be detected. (b) Postoperative X-rays of the 
patient. The reconstruction was achieved with prosthesis. (c) 40x original magnification/hematoxylin-
eosin-stain preparation revealing mitotically active pleomorphic sarcoma, phagocytosis, giant cells and 
collagen deposits.

(a) (b) (c)
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reconstructions were achieved using different 
techniques (Figures 1, 2). The characteristics of the 
patients are shown in Table I.

Adjuvant chemotherapy was given to all 
14 patients. Only one patient, who underwent 
amputation, also had neoadjuvant chemotherapy. 
In this case there was insufficient response to 
preoperative chemotherapy with less than 90% 
(nearly 70%) tumor necrosis.

There were not any recurrences but two distant 
metastasis (one pulmonary and one pulmonary + 
hepatic metastases) observed in the study group. 
Both patients underwent marginal excision and 
postoperative radiotherapy and developed metastasis 
within two years of surgery. The two patients with 
metastases were in the marginal group with respect 
to surgery.

The Kaplan-Meier survival curve for the entire 
group included 95% confidence limits at two and 
five years (Figure 3). Two- and five-year survival 
probabilities were 85.7% and 71.4%, respectively. 
Surgical margins were a significant factor affecting 
survival. Patients with wide surgical margins had 
a five-year survival probability of 81.9% (9 of 11 
patients), compared with 33.3% (1 of 3 patients) for 
patients with marginal surgical margins, and this 
difference was statistically significant (p<0.05).

Other potential prognostic factors, including age, 
gender and histological subtype were evaluated by cox 
regression analysis, but were not significantly related 
to survival (p>0.05). The risks for relapse between 
limb salvage and amputation and the relationship 

between the site of the lesion and survival could 
not be evaluated statistically due to the inadequate 
number of patient.

DISCUSSION

Although MFH-B occurs primarily as a tumor in the 
majority of cases, it may also occur secondarily in pre-
existing bone lesions in up to 25% of cases.[1,8-10] Our 
14 patients accounted for 2.2% of primary malignant 
bone tumors in our clinic. There was only one case of 
secondary MFH-B after irradiation, and this patient 
was excluded from the study.

Bone tumors may exhibit variable biological 
behavior.[11] Prognosis depends on local recurrence 
and metastases. A review of the literature reveals 
different rates of metastases and local recurrences 
between 30-70%.[5,12] Several authors emphasize that 
preoperative and/or adjuvant chemotherapy reduces 
the ever present threat of microscopic residual local 
or metastatic disease.[3-5,8,10,12] In the present study, the 
lower rate of metastasis (14%), when compared with 
reports of the cases who underwent only surgery 
and/or radiotherapy, supports the effectiveness of 
chemotherapy in MFH-B.

The mainstay treatment for MFH-B is wide 
resection with adjuvant chemotherapy.[3,9,13,14] 
Intralesional or marginal excision is associated 
with a high local recurrence rate and metastasis.[9] 
Although adjuvant chemotherapy has been shown to 
improve the survival rate and reduce the incidence 
of metastasis,[9] chemotherapy alone is not successful 
without adequate resection.[9] In two patients in our 
study group who had marginal surgical margins, 
pulmonary and liver metastases developed 18 and 21 
months after surgery. None of the patients with wide 
surgical margins had a known metastasis.

Although several investigators have employed 
preoperative radiotherapy with varying degrees of 
success,[6] local recurrence and/or distant metastases 
have been reported in approximately one-half to 
two-thirds of patients who underwent local therapies 
within five years.[12] Postoperative radiation therapy 
has been recommended for patients with marginal 
surgical margins in postoperative histological 
evaluation.[13,15,16] In our series, radiotherapy was 
administered to three patients with marginal surgical 
margins. Reports of the outcome of the patients 
who received loco-regional treatment as surgery 
alone and/or radiation therapy were disappointing, 
and adjuvant chemotherapy was introduced with 
encouraging results.[3,7,13] In the present study, patients 
with wide surgical margins had a five-year survival 
rate of 81.9%, compared with 33.3% for patients with 

Figure 3. Kaplan-Meier Survival Analysis of 14 patients with 
malignant fibrous histiocytoma of bone revealed a five year 
survival of 71.4%.
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marginal surgical margins. High survival rates in our 
study suggest that wide resection is the mainstay of 
treatment and adjuvant chemotherapy is beneficial in 
MFH-B.

Neoadjuvant chemotherapy has been employed 
with varying degrees of success.[4,5,7,12] Picci et al.[12] 
reported that one-fourth and one-third, respectively, 
of MFH-B patients had good histological response 
to preoperative treatment, and suggested that in 
MFH-B immediate surgery followed by adjuvant 
chemotherapy would be more beneficial.[7] In our series, 
only one patient received neoadjuvant chemotherapy 
with partial response.

In conclusion, our study suggests that wide 
resection is the mainstay of treatment, adjuvant 
chemotherapy is beneficial in MFH-B and obtaining 
an adequate surgical margin is the most important 
factor affecting the prognosis for survival and relapse 
in MFH-B. Malignant fibrous histiocytoma of bone 
is an aggressive tumor with the potential for both 
local recurrence and metastatic spread. Therefore, it is 
appropriate to administer chemotherapy in addition 
to radical resection or wide excision of the lesion, in 
order to improve survival rates from this disease.
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