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Abstract

Introduction: Solitary fibrous tumour (SFT) of the sacrum is a very rare disease. So far, there have 
been few reports on this disease. Here, we reported 2 such cases and reviewed the other 7 reports in 
the literature. Case series: Case 1, a 48-year-old man presented with lumbosacral pain for 2 months 
and numbness in the left plantar region for more than 1 month. The report of CT scan indicated 
that the sacrum was destroyed and the soft tissue mass projected into the pelvis. Histopathology 
showed that the cells were fusiform or short fusiform, arranged in strips, sheets, and wavy patterns. 
Case 2, a 40-year-old woman presented with hip joint pain and lower extremity dyskinesia for more 
than 2 months. The result of the MRI examination demonstrated a mass on the right sacral foramen 
and anterior sacrum. The characteristics of histopathology are ovoid or spindle-shaped cells with 
focal nuclear pleomorphism and prominently branched, hemangiopericytoma-like vascular patterns. 
In addition, immunohistochemical showed that CD34, Bcl-2, CD99, STAT6 and vimentin were 
positive, while Desmin, MSA, EMA, S100 were negative in both cases. Conclusion: Previous 
literatures have revealed that SFTs of the sacrum are rare neoplasms. Case 1 and a part of these 
lesions previously reported seem to be malignant and should be treated with surgery. Radiation or 
chemotherapy was adopted if necessary. Since SFT of the sacrum is prone to recur and metastasis, 
long-term follow-up should be considered. To a certain extent, new risk stratification models can 
predict prognosis more accurately.
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INTRODUCTION

Solitary fibrous tumour (SFT) is a rare 
mesenchymal soft tissue tumour, originally found 
in the pleura, and now almost every anatomic site 
and organ have been documented. SFTs account 
for less than 2% of all soft tissue tumours,1 
usually occurring in deep soft tissues. While 
the pleura and abdomen are the most common 
sites.2 SFT has been described in almost every 
extrapleural anatomic site, including visceral 
organs, such as parotid gland3 and thyroid.4,5 
However, SFT involvement of the sacrum is 
extremely rare in previous studies. To date, only 
7 reports of SFT have been reported to occur in 
the sacrum or pre-sacrum.6-12 Now, we describe 

2 cases of SFT which occur in the sacrum, and 
review the relevant literature.

CASE SERIES

Cases selection
We retrospectively analysed 2 cases of SFT of 
the sacrum in the pathology database, at the 
Department of Pathology, Shanghai General 
Hospital in recent decades. 

Immunohistochemical Staining
Immunohistochemical staining of the formalin-
fixed and paraffin-embedded tissue was 
performed by EnVison kit (DAKO). Primary 
antibodies include Vimentin (Vim), CD34, 
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CD99, Bcl-2, STAT6, smooth muscle actin 
(SMA), Desmin, Muscle-specific actin (MSA), 
S-100, Epithelial membrane antigen (EMA) 
were purchased from the DAKO Corporation.

Summary Analysis
Clinical, imaging and pathological features of 7 
reports with sacral SFT were analysed according 
to a review of related literature published in 
1990-2020.

Case 1
A 48-year-old man presented with lumbosacral 
pain for 2 months, and numbness in the left 
plantar region for more than 1 month. Prior to 
his arrival at our hospital, Computed tomography 
(CT) and Magnetic Resonance Imaging (MRI) 
examination revealed sacrococcygeal and pelvic 
mass in the other two hospitals. The biopsy 
was interpreted as spindle cell tumour, which 
considering benign tumours may not be excluded 
from the possibility of neurofibroma in one of 
the other two hospitals (slides not available for 
article). He started to receive further treatment in 
our hospital in October 2014. A CT scan of his 
pelvis indicated that the sacrum was destroyed 
by a soft tissue mass, which was projected 
into the pelvis and the size of the mass was 
119mm×88mm. The bladder and bilateral lower 
ureters were displaced by crushing (Fig. 1). 
Abdominal and sacral caudal resections were 
performed.

 Gross examination of the resected specimen 
showed a grey-white and grey-red soft tissue, 
measuring 11cm×6cm×6cm. A grey-pink nodule 
with an area of 5.2cm×5cm can be seen on the 
cross-section. Microscopically, it could be seen 
that some areas of the tumour were sparse and 
some areas were rich in cells. In the cell-rich 
area, cells were spindle-shaped or short spindle-
shaped, arranged in strips and sheets and wavy 
patterns, and the proliferation of collagen fibres 
can be seen (Fig. 2A). Additionally, the abnormal 
phenotype of nuclei and occasional mitotic 
images were displayed in some areas (Fig. 2B).
 The results of immunohistochemical staining 
examination were positive for CD34 (Fig. 2C), 
Bcl-2 (Fig. 2D), STAT6 (Fig. 2E), CD99 and 
Vim, while negative for Desmin, MSA, EMA 
and S100. The proliferation rate of Ki67 was 
about 1% (Fig. 2F). We applied risk stratification 
models of the 2020 World Health Organization 
Classification of Soft Tissue and Bone Tumours 
to predict the risk of metastasis of SFT, the result 
indicated that it belonged to 4-varible model 
with 3 points and low risk.
 The patient did not receive further 
chemotherapy or radiation treatment after 
surgery. He was re-examined in our hospital in 
February 2015, CT scan revealed sacral bone 
destruction and soft tissue mass, measuring 
85mm×74mm. The latest CT examination was 
performed in December 2018, demonstrating 

FIG. 1: CT scan image of SFT of sacrum, case 1.
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FIG. 2: SFT of the sacrum, case 1: Microscopically, it showed the marked intertumoural variation in cellularity, 
with hypercellular stroma-poor areas that alternate with more sparsely cellular collagenous areas (A, HE, 
×100). Occasional mitotic images were seen (B, HE, × 200). Immunohistochemically, the tumour cells 
are diffusely positive for CD34(C, ×200), Bcl-2(D, ×200), and STAT6(E, ×200), the proliferation rate of 
Ki67 was about 1% (F, ×200). 

sacral bone destruction with soft tissue mass, 
measuring 90mm×57mm. 

Case 2
A 40-year-old woman presented with hip joint 
pain and lower extremity dyskinesia for more 
than 2 months. Subsequently, numbness and 

acupuncture paraesthesia of the right lower limb 
gradually appeared. MRI examination in October 
2018 revealed a 64mm×52mm×55mm mass in 
the right sacral foramen and anterior sacrum 
(Fig. 3). Prior to her arrival at our hospital, 
MRI examination results were similar to ours. 
Abdominal and sacral caudal resections were 
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performed.
 The tissue was sent for pathological 
examination. Gross examination revealed a pile 
of grey-white and grey-red shredded soft tissue 
with a size of 3.5cm×3.5cm×3.5cm. The section 
is partially translucent. Microscopically, the 
tumour was composed of ovoid or spindle-shaped 
cells with focal nuclear pleomorphism and 
prominently branched, hemangiopericytoma-like 
vascular pattern. The cellularity often varies with 
hypercellular stroma-poor areas that alternate 
with more sparsely cellular collagenous areas 
(Fig. 4A, B).
 The immunohistochemical examination 
showed that the staining indicators of CD34
(Fig. 4C), Bcl-2 (Fig. 4D), STAT6 (Fig. 4E),
CD99 and Vim were positive, while the 
staining indicators of Desmin, SMA, MSA, 
pan-cytokeratin (CK), EMA, S100, CD117, 
CD31, Calretinin and calponin were negative. 
The proliferation rate of Ki67 was about 5% 
(Fig. 4F). The risk stratification models were 
applied to predict the risk of metastasis of SFT, 
the result indicated that it belonged to 4-varible 
model with 1 point and low risk.
 The patient did not receive further 
chemotherapy or radiation treatment after 
surgery. The follow-up results of the MRI 
scan in March 2019 indicated that there was a 
19mm×42mm mass on the right sacral foramen 
and anterior sacrum in our hospital. 

Solitary Fibrous Tumour of the Sacrum: A Review 
of the Literature
Hitherto, only 16 SFTs of the sacrum have been 
reported in the literature (7 reports)6-12, including 
the two cases we reported. Among these 16 
patients, 6 were males and 10 were females. 
The age of the patients ranged from 28 to 76 
years, and the median age of onset was 47 years. 
However, among these cases, 5 patients had local 

recurrence symptoms (Case 1,2, 3, 7, and 14; 
Table 1). Metastatic lesions occurred in 4 patients 
(Case 3, 7, 9, and 14; Table 1), a patient’s CT 
scan of the thorax revealed two sub-centimetre 
nodules in the upper right pulmonary lobe, and it 
was not determined whether it was accompanied 
by metastases (case 11; Table1).7 Eight patients 
were diagnosed as malignant SFT. The clinical 
data were shown in Table 1.
 The pathological characteristics of 16 cases 
were shown in Table 2. Among them, the 
maximum size of the tumours in 7 cases (Case 
1, 2, 11-14, 16) ranged from 5.2cm to 21cm, 
and the average maximum size of the tumours 
was 10.6cm. The result of histopathological 
examination suggested necrosis was seen in 
the specimens of two patients (Case 11 and 
13; Table 2). In almost all cases, the results of 
immunohistochemistry indicated that the tumour 
cells were positive for CD34 and Bcl-2 (Only 
Case 15 did not provide immunohistochemical 
results). In addition, the mitotic count of tumour 
cells and the proliferation rate of Ki67 were 
shown in Table 2.

DISCUSSION

It has been reported that SFT can occur in various 
parts of the body. The database analysis of 804 
patients in the past 40 years by the National 
Cancer Institute of the United States indicated 
that 35.3% of the patients involved in the 
thoracic, abdominal, and pelvic, 24.5% of the 
patients involved in the central nervous system, 
19.9% of the patients involved in the head and 
neck, 16.2% of the patients involved in the 
extremity involvement.13,14 However, only 14 
cases of sacrum involvement has been reported 
in the literature.
   The onset ages of the 2 patients in this study 
were 48 years and 40 years old respectively, 

FIG. 3: MRI scan images of SFT of sacrum, case 2.
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FIG. 4: SFT of sacrum, case 2: Microscopically, it showed the marked intertumoural variation in cellularity, with 
hypercellular stroma-poor areas that alternate with more sparsely cellular collagenous areas (A, HE, ×100) 
and the tumour is composed of ovoid or spindle cells with focal nuclear pleomorphism (B, HE, ×400). 
Immunohistochemically, the tumour cells are diffusely positive for CD34(C, ×200), Bcl-2 (D, ×200), and 
STAT6 (E, ×200), the proliferation rate of Ki67 was about 5% (F, ×200). 
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TABLE 1: Summary of the clinical data of our 2 cases and additional 14 cases reported in the 
literature

Case 
No. 

(Ref)

Age
/Sex

Clinical 
Presentation

Anatomical 
Location

Therapy Recur-
rence and 
metastasis

Malignancy
status

Follow-up
result

1 48/M Lumbosacral pain 
with numbness 
in the left plantar 
region

Sacrum Surgery Recurrence Malignant AWD

2 40/F Hip joint pain and 
lower extremity 
dyskinesia 

Right sacral 
foramen and 
presacral

Surgery Recurrence AWD

36 63/F Case3-10: Among 
the 8 patients, 
4 cases reported 
local pain in
the sacrococcygeal
area, 5 exhibited
Symptoms of the 
lower extremity 
nervous system,
3 developed 
urinary and 
intestinal 
incontinence.

Sacrum Surgery, 
Radiothera-
py after
recurrence

Recurrence, 
Bone 
metastasis

AWD

46 52/F Sacrum Surgery None NED
56 30/F Sacrum Surgery None Malignant NED
66 46/F Sacrum and 

innominate 
bone

Surgery None Malignant NED

76 45/M Sacrum Surgery, 
Radiothera-
py after
recurrence

Recurrence, 
Abdominal 
cavity 
metastasis

Malignant AWD

86 48/F Sacrum Surgery None NED
96 68/M Sacrum Surgery Abdominal 

cavity 
metastasis

Malignant AWD

106 38/M Sacrum Preoperative 
use of
Apatinib + 
Surgery

None Malignant NED

117 76/M Increased 
urinary 
frequency

Presacral Surgery Indeter-
minate for 
pulmonary 
metastasis

NED or 
AWD

128 40/F Presacral Surgery None NED
139 53/F Urinary 

retention and 
bilateral lumbar 
pain

Presacral Surgery+ 
Radiothera-
py+ Chemo-
therapy

None Malignant NED

1410 35/M Hypoesthesia in 
the left lumbosa-
cral region

The spinal 
cord, af-
fecting left 
sacrum

Surgery, Ra-
diotherapy 
after
recurrence

Recurrence,
Pulmonary 
and hepatic 
metastasis

AWD

1511 58/F Pelvic pain and 
stress urinary 
incontinence

Sacrum, 
bilateral S2-
S4 neurofo-
ramina, left 
sciatic notch, 
and presa-
cral area 

Neoadju-
vant chemo-
radiation+ 
Surgery

Malignant

1612 28/F Abdominal pain presacral Surgery
M, male; F, female; AWD, alive with disease; NED, no evidence of disease. Ref, reference
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TABLE 2: Summary of the pathological characteristics of our 2 cases and additional 14 cases 
reported in the literature

Case 
No. 
(Ref)

Specimen 
type

Maximum 
size of the 
tumour 
(cm)

Necrosis Mitotic 
count

Ki67 Immunohisto-
chemical
(IHC)-positive 
results

1 En bloc 
resection

11.9 No necrosis 1/10HPF 1% Vim, CD34, bcl2, 
STAT6, CD99

2 Piecemeal 
resection

6.4 No necrosis <1/10HPF 5% Vim, CD34, bcl2, 
STAT6, CD99

36 Piecemeal 
resection

Cases 3-10: Cases 5, 6, 7, 9 and 10 
were diagnosed as malignant SFT. 
The histological criteria for malignant 
SFT are: more than 4 mitotic figures 
per 10 high-power fields, presence 
of necrosis or hemorrhage, increased 
cellularity, nuclear pleomorphism and 
stromal or vascular invasion.

46 Piecemeal 
resection

56 Piecemeal 
resection

66 Piecemeal 
resection

76 Piecemeal 
resection

86 En bloc 
resection

96 En bloc 
resection

106 Piecemeal 
resection

117 En bloc 
resection

21 Necrosis 1/30HPF CD34, bcl2

128 En bloc 
resection

10 No necrosis 1/10HPF Vim, CD34, bcl2, 

139 En bloc 
resection

12 Necrosis 7/10HPF CD34, CD99, 
bcl2

1410 Complete 
radical 
resection

5.2 No necrosis <5/50HPF ~1% Vim, CD34, bcl2

1511 En bloc 
resection

1612 En bloc 
resection

7.5 No necrosis Rare CD34, CD99, 
bcl2

HPF, high-power fields; Ref, reference

1 male and 1 female. The age of onset of 16 
patients (including 2 cases in our study and 14 
cases reported) was between 28 and 76 years 
old, and the median age of onset in this group 
was 47 years old. Among these 16 patients, there 
are slightly more female patients than males. 
For tumours involving the sacrum and pelvic 

cavities, it is difficult to detect these tumours at 
an early stage because the location of the tumour 
is deep and the tumour progression is relatively 
slow. In the 2 cases we reported in this study, 
a significant feature was that when the tumour 
could be clearly diagnosed, the tumours were 
comparatively large (the maximum size of the 
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tumour in our 2 cases was 11cm and 6.4cm, 
respectively). Taken together, the maximum size 
of the tumour ranged from 5.2cm to 21cm, and 
the average maximum size of the tumour was 
10.6cm (case 1, 2, 11-14, 16; Table1), increasing 
the difficulty of surgical treatment. 
 In terms of treatment, the overwhelming 
majority of patients were treated with surgery. 
The posterior approach or anterior approach was 
adopted according to the location of the tumour 
in the sacrum. Radiotherapy or chemotherapy 
could be used for preoperative tumour shrinkage 
and/or as adjuvant treatment for patients with 
a malignant disease or incomplete surgical 
margins, as well as patients who cannot be 
operated on. In this study, 2 patients were 
treated with a combined posterior approach and 
anterior approach, without further chemotherapy 
or radiotherapy.
 The biological behaviour of SFT is between 
benign and malignant. Most of SFTs are benign, 
only a few revealed malignant histological 
features. SFTs are usually solitary, well-defined, 
non-encapsulated or partially encapsulated and 
lobulated masses and the cut surface is white and 
firm. However, in view of its special location, the 
tumour usually cannot be completely removed 
by surgery, and a part of the SFT of the sacrum 
is poorly demarcated, which may be the cause of 
recurrence after surgery to some extent. Multiple 
microscopic architectural patterns exist. The 
most common pattern is the patternless pattern, 
which is characterised by variably cellular and 
composed of cells spindle-shaped nuclei with 
minimal cytoplasm and intervening collagen 
bands arranged in patternless distribution areas 
with abundant tumour cells, while other areas are 
more hypocellular with a higher percentage of 
matrix collagen.1,2,15 The second most common 
pattern is that hypocellular area and hypercellular 
area are separated by thick, hyalinised collagen, 
which presents with hemangiopericytoma-
like appearance.2,15 Tumoural cells have very 
few cytoplasm, small elongated nuclei and 
inconspicuous nucleoli. They are distributed 
on thin and parallel collagen strips. They have 
minimal pleomorphism, no atypia and no or rare 
mitosis. Tumours demonstrating a high mitotic 
count, with or without increased cellularity, 
atypia, necrosis, and infiltrative growth have 
traditionally been called malignant.
 For many years, SFT has been called 
hemangiopericytoma(HPC), which is a confusing 
concept, and the latter is just a descriptive term 
used to characterise a group of heterogeneous 
neoplasms with a common growth pattern.16 

HPC is no longer recognised in the 2002 World 
Health Organization of Soft Tissue and Bone 
Tumour Classification .As mentioned, the so-
called soft tissue HPCs should be better classified 
as typical SFT rather than cellular examples 
of  SFT.17,18 Sofie L.J. Verbeke performed 
immunohistochemistry and fluorescent in situ 
hybridization (FISH) evaluation on 9 cases 
of bone HPC, of which 6 cases were newly 
diagnosed as SFTs and 4 cases of these 6 cases 
were located in the sacrum. Among these 4 cases, 
1 patient was treated with curettage, 1 patient 
was treated with margin-free resection, and 2 
patients were inoperable with chemotherapy 
combined with radiotherapy or radiotherapy 
alone. 1 patient presented with pulmonary and 
bone metastasis.19

 In this article and previous literature, the 
recurrence rate of patients with SFT involving 
in sacrum was 25% (4 /16). Some scholars 
have suggested that the destruction of bone by 
the tumour is an indication of a more invasive 
or a more advanced tumour.6,20 Consistent with 
this result, among the patients in this study 
and reviewed relevant background literature 
diagnosed as sacral SFT, a total of 8 patients 
(50%) were diagnosed as malignant SFT. 
However, due to the extremely limited number 
of cases reported in the previous studies, the 
conclusion that bone destruction is significantly 
related to the malignancy of SFT requires further 
confirmation. New risk stratification models may 
predict prognosis more accurately in some extent.
   The main limitation of this article is that 
it relies on previously published case reports 
in the literature. These previous reports were 
selected for publication based on the unusual 
characteristics of these cases. Inevitably, 
publication bias has led to the selection bias 
to this report. In addition, previous authors 
have been selective about the information they 
included in their reports. Unfortunately, due to 
the rarity of sacrum SFTs, larger studies are 
unlikely to be conducted.

CONCLUSION

Solitary fibrous tumours of the sacrum are rare 
neoplasms. No large series exist. However, 
a review of reported cases showed that 
some of these lesions were malignant and 
should be treated with surgery, radiotherapy 
or chemotherapy if necessary. Under these 
circumstances, SFT of the sacrum can recur and 
metastasise, and long-term follow-up should be 
considered.
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