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Abstract: Background: We studied the clinicopathologic features of superficial CD34-positive fibroblastic tumor 
(SCPFT), which is a newly described neoplasm, to enhance the recognition and diagnostic level of the disease. Case 
presentation: We herein report two cases of superficial CD34-positive fibroblastic tumors in a 33-year-old man and 
a 30-year-old man. The 33-year-old man presented with a slow-growing subcutaneous nodule 5.0 cm in diameter on 
the right thigh, and the 30-year-old man developed a painful lump 4.0 cm in diameter on his right thigh. Histologi-
cally, the tumor was located in superficial soft tissue with relative circumscription. Tumors had abundant spindled 
polygonal cells, which were arranged in fascicular or sheet-like patterns. Neoplastic cells were characterized by 
polymorphic nuclei, granular cytoplasm, intranuclear cytoplasmic pseudoinclusions, and an extremely low mitotic 
rate. Immunohistochemically, neoplastic cells showed diffuse and strong CD34 expression and focal cytokeratin 
staining. The expression of S-100 protein, SMA, CD99, H-caldesmon, ALK-1, and bcl-2 were all negative. The Ki-67 
index was low. Conclusions: SCPFT is a rare low-grade fibroblastic tumor that has typical morphologic features and 
unique biologic behavior. Familiarity with clinicopathologic characteristics of the tumor contributes to the differen-
tial diagnosis of similar tumors.
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Introduction

Superficial CD34-positive fibroblastic tumor 
(SCPFT) was recently reported as an intermedi-
ate malignancy of mesenchymal origin, which 
was first presented by Carter et al. in 2014 [1]. 
These tumors occurred mostly in superficial 
soft tissues of the lower limbs of adults, with 
morphologic features of spindle cells arranged 
in sheets and striking nuclear pleomorphism, 
but without a high mitotic rate. Additionally, 
tumor cells presented diffuse and strong posi-
tivity for CD34 and focal cytokeratin (CK) posi-
tivity [2-5]. Due to the risk of local recurrence of 
this tumor, the most appropriate treatment for 
SCPFT was extended resection of the mass [6]. 
In this study, we retrospectively analyzed two 
cases of SCPFT with clinicopathologic features, 
diagnosis, and differential diagnosis, treatment 
and prognosis, in addition to a review of the 
literature.

Case presentation

First case

A 33-year-old man presented with a gradually 
increasing subcutaneous mass of the right 
thigh in the past three months, which was acci-
dentally noticed two years ago. The nodule was 
located in the subcutaneous soft tissue, which 
was firm and tender. Skin on the surface of the 
nodule was not ruptured, red or swollen. Then, 
the patient underwent simple resection of the 
nodule, which was sent to the pathology depart-
ment for histopathologic examination.

Second case

A 30-year-old male patient presented to our 
outpatient clinic with a 2-month history of a 
painless nodule in the right thigh. The nodule 
was 4 cm in diameter and had the same fea-
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tures as in the first case. Pathological examina-
tion was performed after surgical resection.

Materials and methods

The tissues were fixed in 4% buffered formalin 
solution and embedded in paraffin. Then, the 
paraffin-embedded blocks were cut into 
4-μm-thick sections for hematoxylin and eosin 
and immunohistochemical staining. In this 
study, a set of antibodies was used, including 
CD34 (catalog no. ab157304, Abcam, USA), 
vimentin (catalog no. ab227081, Abcam, USA), 
Cytokeratin Pan (catalog no. 10R-2096, 
Fitzgerald, USA), S100 (catalog no. ab166649, 
Abcam, USA), SMA (Abcam, USA), CD99 (cata-
log no. ab108297, Abcam, USA), H-caldesmon 
(Abcam, USA), ALK-1 (Abcam, USA), INI1 (cata-
log no. ab12167, Abcam, USA), bcl-2 (catalog 
no. ab117115, Abcam, USA) and Ki-67 (Abcam, 
USA). The staining steps were strictly in accor-
dance with the guidelines of the Elivision™ Plus 
Detection Kit instructions (Lab Vision, USA). 
Vimentin, CK, S-100, SMA, and H-caldesmon 
positive staining was mainly confined to the 
cytoplasm of tumor cells; CD34, CD99, ALK-1, 
bcl-2, and CD68 positive staining was mainly 
confined to the membrane of tumor cells. INI1 
and Ki-67 positive staining was in the chromo-
somes of tumor cells.

Pathologic findings

Grossly, the tumor was a soft tissue mass with 
an ellipse of skin attached. On the cut surface, 
a grayish-white and firm node was identified; 
the first case measured 5.0 cm×3.5 cm×2.5 
cm, and the second was 5.0 cm×3.5 cm×2.5 
cm. The boundary between the nodular and 
surrounding tissues was clear. There was no 
obvious hemorrhage or necrosis in the tumor.

Microscopically, the lesion was a well-circum-
scribed nodule and had not invaded into the 
subcutaneous tissue. The tumor was com-
posed of spindle-shaped or oval-shaped cells 
arranged in a fascicular or sheet-like pattern. 
There were also a few multinucleate giant cells 
scattered in the tumor tissue. The pleomor-
phism of the tumor nucleus was prominent, 
with macronuclei and irregular nuclei, some of 
which possess intranuclear cytoplasmic pseu-
doinclusions. The nucleoli of some tumor cells 
were single and obvious, and the chromatin 
was rough, but the mitotic activity was extreme-

ly low (<1/50 HPF), and no atypical mitosis was 
found. The tumor stroma was sparse, showing 
fissure-like thin-walled vessels and focally clus-
tered xanthomatic-like foam cells in the back-
ground, and a small amount of scattered mast 
cells and lymphoplasmacytic infiltration. There 
was no neoplastic necrosis or hemorrhage in 
the tumor (Figure 1A-F).

Immunohistochemistry showed that the tumor 
cells were strongly and diffusely positive for 
CD34 (Figure 2A, 2B) and vimentin and focal 
positive for cytokeratin. However, S-100 pro-
tein, SMA, CD99, H-caldesmon, INI1, ALK-1 and 
bcl-2 expression were negative. The Ki-67 
labeling index was low, approximately 5%.

Based on the above morphologic and immuno-
histochemical findings, a diagnosis of SCPFT 
was established. Ten months after the resec-
tion, no local recurrence or distal metastasis 
was observed.

Discussion

As a type of soft tissue tumor, spindle cell fibro-
blastic (myofibroblastic) tumors have always 
been a diagnostic difficulty in surgical patholo-
gy. According to the different biological behav-
iors, these tumors can be divided into three 
categories: benign, intermediate and malignant 
[7].

As an uncommon intermediate mesenchymal 
neoplasm, SCPFT has characteristic clinical, 
histopathologic, and immunohistochemical 
features, with a superficial site and strong 
CD34 positivity on immunohistochemistry. To 
date, approximately 42 cases of SCPFT have 
been reported. The actual incidence rate is 
most likely much higher due to the lack of suf-
ficient recognition of this tumor.

These 42 cases of SCPFT reported in the previ-
ous literature were reviewed, and their clinical 
features and prognosis are summarized in 
Table 1. Among all the cases, there were 26 
males and 18 females, with a sex ratio of 
approximately 1.5:1. The age of the patients 
ranged from 16 to 76 years (median, years). 
The most common sites were lower extremities 
(28/44), especially in thigh and buttock. The 
tumors were also located in the upper limb, 
neck, and vulva. The patient most commonly 
presented with a painless, slow-growing nodule 
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in the superficial layer of the skin. The duration 
time before the operation was usually several 
years.

These tumors had well-defined borders and 
solid textures, with grayish-white or grayish-
yellow cut surfaces. The tumor sizes ranged 
from 15 to 100 mm (mean, 35 mm; median, 26 
mm). Histopathologically, almost all the tumors 

were well-circumscribed and located in the 
superficial fascia of subcutis. Nevertheless,  
a few cases showed focal infiltration to adja-
cent fibrous and adipose tissues. The tumors 
were composed of epithelioid to spindle cells 
arranged in fascicles or sheets. The tumor cells 
were abundant in granular or eosinophilic 
glassy cytoplasm and had bizarre, hyperchro-
matic nuclei. Intranuclear pseudoinclusions 

Figure 1. Histology of the tumor. (A) Well-circumscribed nodule. (B) Spindle-shaped or oval-shaped cells arranged in 
a fascicular or sheet-like pattern. (C) Epithelioid to polygonal cells with glassy cytoplasm. (D) Intranuclear cytoplas-
mic pseudoinclusion (A. H&E×40. B. H&E×100, C-F. H&E×400).
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were frequently observed. The atypia of the 
nucleus is obvious, but nuclear mitotic activity 
is very low (1/50 high-powered fields). No 
necrosis was observed. Otherwise, a small 
number of thin-walled vessels, focal xanthoma-
tous changes, and inflammatory cells were 
identified in the lesions [1, 8].

Immunohistochemistry showed that the tumor 
cells were all strongly and diffusely positive for 
CD34, and approximately half expressed cyto-
keratins. Other markers, including vascular 
endothelial markers (CD34, CD31, FLI-1), myo-
genic markers (SMA, desmin), melanin markers 
(S-100, HMB45, Melan-A), dendritic cells and 
histiocytic markers, as well as EMA and p53, 
were all negative. The Ki-67 labeling index was 
approximately below 5%. Cytogenetic studies 
revealed that chromosomal translocation of 
t(2;5)(q31;q31) was found in tumor cells [8].

There was no significant gender difference. 
Only one case had distant lymph node metas-
tasis, and there was no recurrence after com-
plete resection. The remaining cases were  
at follow-up time, and there was no recurrence 
of the tumor. Superficial CD34-positive fibro-
blastic tumors have histopathological features 
similar to those of other fibroblast tumors. 
Differential diagnosis includes the following 
diseases: 1. The most significant differential 
diagnosis is probably fibrosarcoma arising  
in dermatofibrosarcoma protuberans (DFSP). 
DFSP has obvious invasiveness and distant 
metastasis. Both of them can have pleomor-
phic and CD34-positive tumor cells, while DFSP 
transformation usually has a typical striate tis-
sue structure background and spindle cells 

resulting in a distinctive storiform or cartwheel 
pattern, and the sarcoma-like transformation 
region has obvious mitotic figures and de- 
creased immunohistochemical CD34 expres-
sion and significantly increased p53 protein 
and Ki-67 expression [12, 13]. 2. Juvenile xan-
thogranuloma (JXG) is a rare disease that may 
occur at birth or in infancy. It can also occur in 
adults of all ages. The lesions may be single  
or multiple nodules a few millimeters in diame-
ter. The most common site is the head and 
neck, but it can also occur in the limbs and 
torso. It may also involve internal organs, such 
as the lungs, kidneys, and gastrointestinal 
tract. The most common external location of 
the skin is the eye. Histologically, JXG consists 
of tissue cells, Touton giant cells and foam 
cells. Immunohistochemistry results are posi-
tive for CD68, S-100 protein is weakly focally 
positive, and langerin is negative. The diagno-
sis of JXG is primarily clinical but sometimes 
requires biopsy analysis [6, 14]. 3. Atypical 
fibroma (AFX) is a rare mesenchymal tumor that 
occurs mainly in the head and neck of elderly 
patients. Clinically, tumors are characterized by 
rapid exogenous growth, and the epidermis 
often ulcerates. Histopathologically, AFX is a 
well-defined dermal tumor composed of large 
tissue-like cells, enlarged fusiform and epitheli-
oid tumor cells, and multinucleated tumor giant 
cells. The nucleus is single and pleomorphic. 
Immunohistochemistry results show that tradi-
tional AFX tumor cells stain positive for vimen-
tin, CD10, and p53 [15, 16]. 4. In metastatic 
high-grade myxofibrosarcoma (MFS), the mor-
phology of the tumor is characterized by exten-
sive cell population, pleomorphic and mitotic 

Figure 2. Diffuse and strong expression of CD34 (A. ElivisionTM ×100. B. ElivisionTM ×400).
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activity, but with obvious histological features 
such as mucin-like stroma, nodular and curvi-
linear blood vessels. Immunohistochemistry 
results show that muscle-specific actin (MSA), 
alpha-smooth muscle actin (α-SMA), S-100 pro-
tein, desmin, CD34, and myogenin may prove 
useful in the diagnosis of MFS when they are 
negative [17-19]. 5. Adult-type fibrosarcoma 
(FS) was defined as a “malignant tumor, com-

posed of fibroblasts with 
variable collagen and in 
classical cases, a herr- 
ingbone architecture” in 
2002 by the World Hea- 
lth Organization (WHO). It 
is composed of relative- 
ly uniform, hyperchromat-
ic spindled cells arranged 
in a herringbone pattern 
[19].

Conclusion

In summary, superficial 
CD34-positive fibroblast 
tumors may be rare in  
our usual work. Similar 
tumors may be referred  
to as “low-grade malig-
nant fibrous histiocytoma/
undifferentiated pleomor-
phic sarcoma during rou-
tine practice diagnosis”, 
and these tumors are cur-
rently considered to be 
moderate (marginal) mali- 
gnancies with rare meta-
static potential. Therefore, 
accurately understanding 
and diagnosing this tumor 
has great practical signifi-
cance for us to better 
understand its disease 
occurrence, tissue mor-
phology, and biologic be- 
havior. As the number of 
reports increases and re- 
search deepens, diagno-
sis based on pathologic 
features and immunohis-
tochemical analysis will 
become clearer.
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Table 1. Clinicopathologic features
Case Age/Sex Site Size (mm) Duration follow-up (month)
1 [4] 23/M Buttock 20 4 years ANED, 15
2 [4] 38/M Left thigh 30 10 years ANED, 12
3 [4] 33/F Right buttock 16 unknown ANED, 12
5 [4] 28/M Right upper arm 20 1 year ANED, 6
6 [4] 18/M Left thigh 35 unknown ANED, 4
7 [4] 30/M Right thigh 20 16 months ANED, 3
8 [4] 19/M Right thigh 40 1 week ANED, 2
9 [4] 42/M Right waist 25 3 years ANED, 2
10 [4] 42/F Right shoulder 19 1 year ANED, 2
11 [4] 39/F Right buttock 50 6 years ANED, 1
12 [1] 20/M Thigh 31 unknown ANED/104 RLNM
13 [1] 21/F Leg 20 unknown ANED/30
14 [1] 25/M Groin 75 unknown ANED/1
15 [1] 25/M Foot 38 4 years ANED/17
16 [1] 26/M Thigh 65 unknown ANED/7
17 [1] 26/M Thigh 22 7 years NA
18 [1] 28/M Thigh 15 unknown ANED/24
19 [1] 32/M Shoulder unknown 14 years ANED/2
20 [1] 37/F Vulva 10 unknown NA
21 [1] 38/F Neck 15 6 years ANED/38
22 [1] 44/F Popliteal fossa 65 1 year ANED/20
23 [1] 45/M Knee unknown unknown NA
24 [1] 46/M Hip 20 unknown NA
25 [1] 48/M Arm 27 unknown ANED/4
26 [1] 51/F Arm unknown unknown NA
27 [1] 53/F Groin 34 20 years ANED/53
28 [1] 57/F Thigh 74 unknown ANED/3
29 [1] 76/F Buttock 20 Many years ANED/3
30 [5] 48/F Left thigh 15 unknown NA
31 [2] 16/F Right arm 30 2 years ANED/6
32 [3] 29/F Achilles tendon 52 3 years ANED/3
33 [3] 25/M Neck 26 unknown ANED/3
34 [8] 18/M Thigh 90 18 months ANED/5
35 [9] 32/M Hip 40 10 months ANED/6
36 [10] 31/F Forearm 50 unknown R four times/24
37 [10] 53/F Ankle 40 unknown ANED/22
38 [10] 33/M Thigh 55 unknown ANED/13
39 [11] 51/F Thigh 15 24 months NA

Written informed consent was obtained from 
the patient for publication of this case report 
and accompanying images. A copy of the con-
sent forms is available for review by the Editor 
of this journal.
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Abbreviations

SCPFT, superficial CD34-positive fibroblastic 
tumor; CK, cytokeratin; DFSP, dermatofibrosar-
coma protuberans; JXG, juvenile xanthogranu-
loma; AFX, atypical fibroma; MFS, metastatic 
high-grade myxofibrosarcoma; MSA, muscle-
specific actin; FS, adult-type fibrosarcoma; F, 
female; RLNM, regional lymph node metasta-
sis; M, male; NA, not available; ANED, alive no 
evidence of disease; R, recurred.
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