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Prognostic factors in patients with malignant fibrous
 histiocytoma of the extremities

Ekstremite yerleşimli malign fibröz histiyositomlu hastalarda prognostik faktörler

Hakan ATALAR,1 Kerem BASARIR,2 Yusuf YILDIZ,2 Yener SAGLIK2

Amaç: Ekstremite yerleşimli malign fibröz histiyositomlu 
olgularda prognostik faktörler araştırıldı.
Çalışma planı: Çalışmada ekstremite yumuşak doku ma-
lign fibröz histiyositom tanısı konan 26 hasta (22 erkek, 4 
kadın; 15 hasta <60 yaş) yaş, cinsiyet, tümörün durumu 
(primer veya nüks), etkilenen ekstremite, tümörün yerleşi-
mi (proksimal veya distal), boyutu, derinliği, derecesi; re-
zeksiyon kalitesi, adjuvan tedavi ve tanı konduğunda uzak 
metastaz olması gibi sağkalımı etkileyebilecek faktörler 
açısından değerlendirildi.
Sonuçlar: Hayatta olan 16 hastanın ortalama takip süresi 
44.8 ay (dağılım 24-120 ay) idi. Tanı konmadan önceki 
ortalama semptom süresi yedi ay (dağılım 1-26 ay) idi. 
Tüm hastalara cerrahi rezeksiyon yapıldı. On yedi hasta-
da geniş cerrahi sınır (R0) elde edildi. Toplam yedi has-
tada amputasyon yapıldı. On yedi hastaya adjuvan terapi, 
10 hastaya radyoterapi uygulandı. Sekiz hastada lokal 
nüks gelişti. İki hastada tanı konduğunda uzak metastaz 
vardı. Takip sırasında sekiz hastada ortalama 13 ayda 
(dağılım 7-20 ay) uzak metastaz gelişti. Kaplan-Meier 
yöntemiyle hesaplanan beş yıllık sağkalım oranı %61.5 
bulundu. Düşük dereceli tümörlerde beş yıllık sağkalım 
oranı %100 iken, yüksek dereceli tümörlerde bu oran 
%28.2 idi. Tekdeğişkenli (p=0.004) ve çokdeğişkenli 
(p=0.023) analizlerde tümör derecesi sağkalımı etkile-
yen tek parametre idi.
Çıkarımlar: Malign fibröz histiyositomlu hastalarda yük-
sek dereceli tümör olması kötü prognoz göstergesidir. 
Anahtar sözcükler: Ekstremite; histiyositom, benign fibröz/te-
davi; tümör metastazı; tümör nüksü, lokal; prognoz; radyoterapi, 
adjuvan; yumuşak doku neoplazileri/tedavi; sağkalım analizi.

Objectives: We evaluated prognostic factors in patients 
with malignant fibrous histiocytoma of the extremity.
Methods: The study included 26 patients (22 males, 4 fe-
males; 15 patients < age 60) with a diagnosis of malignant 
fibrous histiocytoma of the extremity. Clinical and patho-
logical data were analyzed including age, gender, affected 
extremity, presentation status (primary or recurrent), local-
ization (proximal or distal), size, depth, and grade of the 
tumor, resection quality, adjuvant therapy, and the pres-
ence of distant metastasis at the time of diagnosis.
Results: The mean follow-up of 16 patients who were alive 
was 44.8 months (range 24 to 120 months). The mean symp-
tom duration before diagnosis was seven months (range 1 to 
26 months). All the patients underwent surgical resection. A 
margin-negative R0 resection was obtained in 17 patients. 
Amputation was performed in seven patients. Adjuvant che-
motherapy and radiotherapy were administered to 17 patients 
and 10 patients, respectively. Local recurrence was detected 
in eight patients. Two patients had distant metastasis at the 
time of diagnosis while eight patients developed distant me-
tastasis within a mean of 13 months (range 7 to 20 months) 
postoperatively. Kaplan-Meier analysis showed an overall 
five-year survival rate of 61.5%, being 100% in low-grade 
tumors, and 28.2% in high-grade tumors. Tumor grade was 
the only significant parameter affecting survival in both uni-
variate (p=0.004) and multivariate (p=0.023) analyses.
Conclusion: Patients with high-grade malignant fibrous 
histiocytoma have a poorer prognosis. 
Key words: Extremities; histiocytoma, benign fibrous/therapy; neo-
plasm metastasis; neoplasm recurrence, local; prognosis; radiothera-
py, adjuvant; soft tissue neoplasms/therapy; survival analysis.
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Soft-tissue sarcomas account for approximately 
1% of adult malignancies, and of these, 60% occur in 
the extremities.[1] In adults, the most common subtype 
of soft-tissue sarcoma is malignant fibrous histiocyto-
ma (MFH). In addition to soft tissue, MFH can also 
occur in bones as a primary intraosseous tumour.[2,3] 

MFH most commonly presents as an enlarging pa-
inless mass. MFH is slightly more common in men 
than in women, but the cause of this tumour is not 
clearly understood.[4] It has been reported in patients 
of all age groups; however, it is generally seen in pa-
tients who are more than 50 years old.[5] Tumours in 
the lower extremity are more common than those in 
the upper extremity.[1,6,7]  They most frequently metas-
tasize to lung.[5]

Histologically, in the classic appearance of MFH 
the cells are arranged in a whorled or cartwheel-like 
pattern, in the shape of high grade spindle cell sarco-
ma. In addition to this, the appearance can be quite 
variable. In the tumour, benign or malignant-appea-
ring multinuclear cells, histiocyte-like cells (having 
large indented nuclei and abundant, well-identified 
cytoplasm), cells having foamy cytoplasm, inflamma-
tory cells and fibrosis in varying amounts can be seen. 
MFH is characterized by its lack of osteoid produc-
tion.[8] The tumour has a broad range of histological 
appearances, and five subtypes have been described: 
storiform–pleomorphic, myxoid, giant cell, inflam-
matory and angiomatoid.[9] Pleomorphic MFH is the 
most common variant, accounting for more than 65% 
of cases.[10] The angiomatoid form is generally obser-
ved in patients under 20 years of age.[5]

The primary mode of therapy for MFH is surgi-
cal excision with adjuvant chemotherapy. The rate 
of local recurrence in MFH has been reported to be 
between 16 and 31%.[6,11,12] Distant metastases are a 
major problem in the management of this tumour. The 
reported five-year survival rate for patients with MFH 
has ranged from 59% to 66.7%.[1,11,12] Advanced age, 
tumour size, tumour grade, local recurrence, resecti-
on quality, tumour depth, and adjuvant chemotherapy 
have been reported to affect survival rate in patients 
with MFH.[1,6,11,13] However, predictors of survival rate 
in patients with MFH remain controversial.

In this retrospective study, we investigated the cli-
nical and pathological factors associated with overall 
survival rate in patients with soft-tissue MFH in their 
upper or lower extremities. 

Patients and methods
This study investigated retrospectively the patients 

in our hospital who were diagnosed as having MFH 
in the soft tissue of an extremity during the period 
March 1986 - May 2006. The inclusion criteria were 
as follows: presence of a soft-tissue MFH in an extre-
mity (upper or lower), minimum postoperative follow-
up of more than 24 months, and at least 18 years of 
age. Of the 32 patients (23 male, 9 female; mean age 
58 years; range 16-78 years) diagnosed with MFH in 
the study period, 26 met these inclusion criteria. 

In all patients, regional lymph nodes were care-
fully palpated and evaluated by ultrasonography for 
metastases. Imaging methods used at the time of di-
agnosis included radiographs, computerized tomog-
raphy, and magnetic resonance imaging (MRI), with 
the latter being available only for patients in the last 
15 years of the study period.  Preoperative surgical 
planning was based on the results of fine needle aspi-
ration biopsy or tru-cut biopsy.  After the resection of 
the lesion this preoperative diagnosis was confirmed 
pathologically.

The parameters that were examined for their po-
tential association with survival rate included pa-
tients’ age and gender, presentation status (primary 
or recurrent), involved extremity (upper or lower), 
tumour location (proximal or distal), tumour size, 
tumour depth, tumour grade,  resection quality, use 
of radiotherapy, use of adjuvant chemotherapy and 
presence of distant metastasis at diagnosis (Table 1).  
Survival times were calculated from the time of defi-
nitive resection. All parameters were investigated via 
univariate and multivariate analyses. 

Age was considered as a categorical variable, and 
two age groups were defined: < 60 years and ≥ 60 ye-
ars. Presentation status was defined as primary or re-
current tumour. Recurrence was noted if the tumour 
had recurred in the same site.  Tumour location was 
defined as either distal (distal to knee or elbow) or 
proximal. Tumour size was defined as the greatest di-
mension at pathological examination, in two groups: 
≤5 cm and >5 cm. Tumour depth was determined by 
preoperative MRI (if available at the time) and by in-
traoperative and histopathologic findings. Tumours 
were classified as deep if they invaded the muscular 
fascia, and superficial if they did not extend beyond 
subcutaneous tissue. 
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Tumour grade was defined histologically as low 
grade (G1 or G2) or high grade (G3 or G4) according 
to the classification proposed by the American Joint 
Committee on Cancer.[14] Resection quality was de-
termined according to the R-classification described 
by the International Union Against Cancer: R0 = no 
residual tumour; R1 = microscopic residual tumour or 
tumour seen intraoperatively, even in the case of su-

bsequent extended resection; and R2 = macroscopic 
tumour left in situ.[6] Evaluations of resection quality 
were based on histopathologic findings. 

Chemotherapy and radiotherapy procedures were 
made according to the patients’ situation after the-
ir evaluation by the medical oncology and radiation 
oncology departments. Chemotherapy was usually 
used in case of metastasis or high grade tumours. In 
chemotherapy protocols doxorubicin was used as the 
main agent (60 mg/m2). With this drug, in double or 
triple combination, ifosfamide (1500 mg/m2), methot-
rexate (50 mg/kg), cisplatin (100 mg/m_) or etoposide 
(100 mg/m2) were used for various periods according 
to the patient’s clinical situation. After the surgical 
wound had healed completely, radiotherapy was app-
lied in 2-2.5 Gray (Gy) fractions, for an average dose 
of 40-60 Gy. Radiation therapy was preferred in case 
of low quality resection or a deeply seated tumour.

Statistical analyses were performed with SPSS 
11.0 statistical software (SPSS Inc., Chicago, IL). 
Survivorship analysis was made with the Kaplan-Me-
ier method, with 95% confidence intervals. Standard 
univariate procedures were used for an initial exami-
nation of the data (i.e., t tests for continuous variables 
and chi-square statistics for dichotomous variables). 
Multiple regression analysis (logistic regression) was 
used for examining dichotomous outcomes such as 
survival at the time of study, and their potentially as-
sociated parameters. A parameter was accepted to be 
a risk factor if its p value was less than 0.05.

Results
The surviving 16 patients were followed up for a 

mean of 44.8 months (range 24 – 120 months). Table 
1 shows the distribution of patients across the study 
parameters. All patients presented with a palpable 
mass. Six patients additionally complained of pain.  
Median duration of symptoms before presentation 
was 7 months (range 1 – 26 months). Tumour-related 
haemorrhage was seen on MRI in one patient whose 
tumour was in the gluteal region. Calcification was 
seen on computerized tomography in one patient 
whose tumour was in the shoulder. 

All patients underwent complete gross resection 
of the tumour.  Wide-margin resection (R0) was ac-
hieved in 17 patients. To achieve wide margins, free 
muscle flaps were made in three patients who had 
high-grade MFH in the lower extremity.  Marginal 

Table 1.	Characteristics of the patients included this 
study

Parameter	 Number of 	 P values	
		  Patients

Age	
	 <60	 15	 0.85
	 ≥60	 11	
Gender
	 Male	 22	 0.60
	 Female	 4	
Involved extremity	
	 Lower ext	 17	 0.21
	 Upper ext	 9	
Location	
	 Proximal 	 17	 0.64
	 Distal	 9	
Tumour Depth	
	 Superficial	 4	 0.08
	 Deep	 22	
Tumour Grade	
	 Low grade	 9	 0.004
	 High grade	 17	
Chemotherapy	
	 Used	 17	 0.19
	 Not used	 9	
Radiotherapy	
	 Used	 10	 0.48
	 Not used	 16	
Recurrence	
	 Positive	 8	 0.94
	 Negative	 18	
Resection Quality	
	 R0	 17	 0.19
	 R1	 9	
Tumour size	
	 ≤5 cm	 10	 0.48
	 >5 cm	 16	
Distant metastasis at diagnosis	
	 Yes	 2	 0.06
	 No	 24	
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resection (R1) was performed in nine patients.  R2 
resection was not used in any of the patients.

Local recurrence was seen in eight patients (30.8 
%), four of whom underwent amputation. The other 
four patients underwent repeat resection, three of 
whom had refused amputation. In two of these pa-
tients distant metastases subsequently developed. 
Amputation was applied in three patients due to the 
primary tumour. A total of seven patients underwent 
amputation (five above-knee, two above-elbow).

Two patients had metastases to distant sites at the 
time of diagnosis (one with metastases to lung, the 
other with metastases to lung and humerus). Distant 
metastases occurred later in eight patients (one lymph 
node, six pulmonary, one vertebral and pulmonary) at 
a median of 13 months after initial diagnosis (range 
7-20 months). Neoadjuvant chemotherapy was used 
in six patients who had high-grade tumours. Sciatic 
nerve dysfunction was observed in one patient after 
resection of a tumour in the gluteal region.

The overall five-year survival rate for patients in 
the study was calculated via the Kaplan-Meier met-
hod, and was found to be 61.5% (95% CI). Survival 
curves for patients with low- and high-grade tumours 
were found to be significantly different (Figure 1). For 
patients with low- grade tumours, the estimated five-
year survival rate was 100% (95% CI) in contrast to 
a rate of 28.2% (95% CI) in patients with high-grade 
tumours. 

Histologic grade of the tumour was the only pa-
rameter in terms of which survival rates were signi-
ficantly different (p = 0.004), as shown by univaria-
te analysis. No significant differences were found in 
terms of age, gender, presentation status (primary or 
recurrent), tumour location, tumour depth, tumour 
size, presence of distant metastasis at diagnosis, re-
section quality or adjuvant therapy (p > 0.05, Table 
1). The relation between survival rate and presence 
of distant metastasis at the time of diagnosis approa-
ched statistical significance (p = 0.06). Univariate (p 
< 0.004) and multivariate analysis (p=0.023) sugges-
ted that survival differed significantly according to 
tumour grade. 

Discussion
MFH has been reported to be the most common 

sarcoma in older adults.[15] In the differential diagno-
sis, pleomorphic rhabdomyosarcoma, pleomorphic 

liposarcoma, dermatofibrosarcoma protuberans, and 
atypical fibroxanthoma should be considered.[5] To 
characterise the tumour, careful palpation of regio-
nal lymph nodes and detailed imaging studies should 
be performed. Older age has been reported to be as-
sociated with lower survival rates in patients with 
MFH.[6,15,16] Our patients’ age distribution was compa-
rable to that in other reports of patients with MFH.[5] 
However, advanced age was not a significant influen-
ce on survival rate in our study, and this is compatible 
with the findings of Salo et al. in their study of pati-
ents with MFH.[1]  Gender likewise did not influence 
survival rate in our study, which is consistent with the 
findings of Peiper et al.[6] 

The tumour presented generally as a painless 
mass in our patients, and most of the lesions were in 
the lower extremity, as in other series.[5,11] Local re-
currence was seen in eight patients (30.8%), a rate that 
is similar to those in other reports.[6,12] Most of our 
patients who had metastases had them in the pulmo-
nary region, as in other series.[5] It has been reported 
that the majority of distant metastases occur within 

Figure 1.Kaplan-Meier survivorship analysis curve ac-
cording to histological grade in 26 patients with 
primary malignant fibrous histiocytoma of extre-
mities. Survivorship analysis was significantly 
shorter in patients with high grade. 
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the first two years.[17] In our series distant metastases 
occurred somewhat sooner, at a median of 13 months 
(range 7-20 months). 

Tumour size and depth have been reported as fac-
tors associated with survival.[1,5] Achieving a tumour-
free surgical margin is considered to be a major factor 
in local control.[12,18] Subfascial depth has also been 
associated with local failure as well as poorer overall 
prognosis.[6,19] In our patients we did not find these pa-
rameters to be related to prognosis and this is similar 
to the findings of Peiper et al. regarding tumour depth 
and prognosis.[6]

It has been reported that surgery with a wide mar-
gin is effective in locally controlling the neoplasm, 
but is not capable of preventing metastases.[5] Yur-
doğlu et al.[20] reported that in patients with soft-tis-
sue sarcoma of the extremity there was no difference 
in terms of survival between patients who underwent 
amputation and patients who underwent salvage sur-
gery with adjuvant chemotherapy. In the extremities, 
distal localization of the tumour has been reported to 
have a better prognosis than proximal location has.[5] 
In our patients no effect of distal versus proximal lo-
cation on survival was detected.

Regarding the presence of metastasis at initial 
diagnosis as an indicator of poor prognosis, in stu-
dies of prognosis in patients with soft-tissue sarco-
ma, patients with metastases at the time of diagnosis 
have tended to be excluded.[1,6,21] In our study, while 
this factor’s effect on prognosis did not reach statis-
tical significance, it was found to be near significan-
ce (p=0.06). This might be explained by our limited 
number of patients.

 Yıldız et al.[22],in 40 patients with soft tissue of the 
extremity, found tumor grade to be the single factor 
that had an effect on survival. In our study also, con-
sistent with other studies, in patients with high grade 
tumors the five-year survival rate was seen to be sig-
nificantly lower.[1,5,12]

Preoperative radiation therapy may increase mor-
bidity and lead to problems with wound healing,[23] 

and for this reason we did not use this method in our 
patients. It is known that tissue transfers, performed 
for the purpose of covering tissue defects created du-
ring surgery, provide an advantage for multidiscipli-
nary treatment, particularly in patients with high gra-
de disease.[24] This method was used in three patients 

who had high grade tumors in the lower extremity, 
and in the early postoperative period adjuvant therapy 
was applied.

Postoperative radiotherapy has been reported to 
improve local control of MFH.[25-27] Weitz et al.[21], 
however, reported that this method is not effective in 
providing local control. Postoperative radiation the-
rapy was used in our patients who had a lower quality 
resection (R1) or a deeply seated tumour. 

Adjuvant chemotherapy has also been reported to 
have a positive effect on survival.[13] However, the Soft 
Tissue and Bone Sarcoma Group of the European 
Organization for Research and Treatment of Can-
cer reported that adjuvant chemotherapy for adult soft 
tissue sarcoma reduced local recurrence but did not 
improve survival.[28] In our study we found that local 
recurrence, adjuvant radiotherapy and chemotherapy 
had no effect on survival. Our findings are consistent 
with those of Peiper et al.[6] 

Occasionally in patients with MFH, peripherally 
located calcification may be seen on imaging studi-
es.[5]  Intralesional calcification was observed in one 
of our patients whose tumour was in the shoulder.  At 
times the MFH tumour may also be extensively cystic 
and/or haemorrhagic, as in one of our patients whose 
haemorrhagic changes were detected on MRI. Hae-
morrhage in MFH is clinically important because the 
tumour can be misdiagnosed as haematoma.[5]

In conclusion, tumour grade had a significant inf-
luence on survival rate in our study, and it was seen 
that high-grade tumours had a poorer prognosis when 
compared to low grade tumours.  Careful preopera-
tive evaluation and a multidisciplinary approach are 
fundamental requirements in the treatment of these 
tumours.

References
1.	 Salo JC, Lewis JJ, Woodruff JM, Leung DH, Brennan MF. 

Malignant fibrous histiocytoma of the extremity. Cancer 
1999;85:1765-72.

2.	 Bravo PA, Mena VD, Chicharro E. Malignant fibrous his-
tiocytoma of bone treated by resection and prosthesis: a 
case report. Int Orthop 1983;7:105-11.

3.	 Huvos AG, Heilweil M, Bretsky SS. The pathology of ma-
lignant fibrous histiocytoma of bone. A study of 130 pa-
tients. Am J Surg Pathol 1985;9:853-71.

4.	 Le Doussal V, Coindre JM, Leroux A, Hacene K, Terrier P, 
Bui NB, et al. Prognostic factors for patients with localized 



276 Acta Orthop Traumatol Turc

primary malignant fibrous histiocytoma: a multicenter 
study of 216 patients with multivariate analysis. Cancer 
1996;77:1823-30.

5.	 Campanacci M, Bertoni F, Bacchini P, editors. Bone and 
soft tissue tumors. Notini S, translator. Translation of “Tu-
mori delle ossa e delle parti molli”. New-York: Springer-
Verlag; 1990. p. 885-901.

6.	 Peiper M, Zurakowski D, Knoefel WT, Izbicki JR. Malig-
nant fibrous histiocytoma of the extremities and trunk: an 
institutional review. Surgery 2004;135:59-66.

7.	 Pritchard DJ, Reiman HM, Turcotte RE, Ilstrup DM. Ma-
lignant fibrous histiocytoma of the soft tissues of the trunk 
and extremities. Clin Orthop Relat Res 1993;(289):58-65.

8.	 Robert KH. Malignant tumors of bone. In: Canale ST, edi-
tor. Campbell’s operative orthopaedics. Vol, 1. 10th ed. St. 
Louis: Mosby; 2003. p. 827-58.

9.	 Akerman M. Malignant fibrous histiocytoma-the com-
monest soft tissue sarcoma or a nonexistent entity? Acta 
Orthop Scand Suppl 1997;273:41-6.

10.	Hollowood K, Fletcher CD. Malignant fibrous histiocy-
toma: morphologic pattern or pathologic entity? Semin 
Diagn Pathol 1995;12:210-20.

11.	 Lee SY, Kim SS, Jeon DG, Baek GH. Malignant fibrous 
histiocytoma of the limbs. Int Orthop 1993;17:173-5.

12.	Markhede G, Angervall L, Stener B. A multivariate analy-
sis of the prognosis after surgical treatment of malignant 
soft-tissue tumors. Cancer 1982;49:1721-33.

13.	Tierney JF, Mosseri V, Stewart LA, Souhami RL, Par-
mar MK. Adjuvant chemotherapy for soft-tissue sarcoma: 
review and meta-analysis of the published results of ran-
domised clinical trials. Br J Cancer 1995;72:469-75.

14.	Greene FL, Page DL, Fleming ID, Fritz A, Balch CM, Haller 
DG, et al., editors. American Joint Committee on Cancer: 
Cancer staging manual. 6th ed. New York: Springer; 2002.

15.	Weiss SW, Enzinger FM. Malignant fibrous histiocytoma: 
an analysis of 200 cases. Cancer 1978;41:2250-66.

16.	Berlin O, Stener B, Angervall L, Kindblom LG, Markhede 
G, Oden A. Surgery for soft tissue sarcoma in the extremi-
ties. A multivariate analysis of the 6-26-year prognosis in 
137 patients. Acta Orthop Scand 1990;61:475-86.

17.	 Bramwell VH, Santoro A, Rouesse J, Mouridsen H, Stew-
ard W, Van Oosterom A, et al. Review of the clinical tri-
als activity of the Soft Tissue and Bone Sarcoma Group of 

the European Organization for Research and Treatment of 
Cancer. Semin Surg Oncol 1988;4:45-52.

18.	Enzinger FM, Weiss SW, editors. Malignant fibrohistio-
cytic tumors. In: Soft tissue tumors. 2nd ed. St. Louis: 
Mosby; 1988. p. 252-73.

19.	Peabody TD, Monson D, Montag A, Schell MJ, Finn H, 
Simon MA. A comparison of the prognoses for deep and 
subcutaneous sarcomas of the extremities. J Bone Joint 
Surg [Am] 1994;76:1167-73.

20.	Yurdoğlu C, Enson C, Altun M, Şahlan S, Yalaman O. 
Ekstremite yumuşak doku sarkomlarında lokal rezeksi-
yonlar. Acta Orthop Traumatol Turc 1994;28:113-5.

21.	Weitz J, Antonescu CR, Brennan MF. Localized extremity 
soft tissue sarcoma: improved knowledge with unchanged 
survival over time. J Clin Oncol 2003;21:2719-25.

22.	Yildiz C, Erler K, Bilgic S, Atesalp AS, Basbozkurt M. 
The effects of surgical margins on local control and sur-
vival in extremity soft tissue sarcomas. [Article in Turkish] 
Acta Orthop Traumatol Turc 2003;37:359-67.

23.	Sadoski C, Suit HD, Rosenberg A, Mankin H, Efird J. Preop-
erative radiation, surgical margins, and local control of extrem-
ity sarcomas of soft tissues. J Surg Oncol 1993;52:223-30.

24.	Leow AM, Halim AS, Wan Z. Reconstructive treatment 
following resection of high-grade soft-tissue sarcomas of 
the lower limb. J Orthop Surg 2005;13:58-63.

25.	Brennan MF, Hilaris B, Shiu MH, Lane J, Magill G, 
Friedrich C, et al. Local recurrence in adult soft-tissue 
sarcoma. A randomized trial of brachytherapy. Arch Surg 
1987;122:1289-93.

26.	Hsu HC, Huang EY, Wang CJ. Treatment results and prog-
nostic factors in patients with malignant fibrous histiocy-
toma. Acta Oncol 2004;43:530-5.

27.	Yang JC, Chang AE, Baker AR, Sindelar WF, Danforth 
DN, Topalian SL, et al. Randomized prospective study 
of the benefit of adjuvant radiation therapy in the treat-
ment of soft tissue sarcomas of the extremity. J Clin Oncol 
1998;16:197-203.

28.	Bramwell V, Rouesse J, Steward W, Santoro A, Schraf-
fordt-Koops H, Buesa J, et al. Adjuvant CYVADIC che-
motherapy for adult soft tissue sarcoma-reduced local re-
currence but no improvement in survival: a study of the 
European Organization for Research and Treatment of 
Cancer Soft Tissue and Bone Sarcoma Group. J Clin Oncol 
1994;12:1137-49. 


