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Introduction

Angiosarcoma (AS) is a malignant vascular tumor, 
accounting for about 2% of all soft tissue sarcomas. It can 
occur in any part of the body, but 60% of AS is found in the 
skin or superficial soft tissues. Clinically, it is divided into 
idiopathic AS of the head and neck, post-radiation AS, and 
lymphedema-related AS. Herein, we reported 3 case of AS 

of the head and neck in old patients whose early clinical 
manifestations were different and lacked characteristics. 
Initially, the skin lesions are often atypical, and two of 
them were misdiagnosed in other hospital. Therefore, 
being familiar with the clinical features of idiopathic AS 
of the head and neck is crucial for the early diagnosis and 
early treatment, which is important for the prolongation of 
survival time.
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Abstract: Herein, we reported 3 cases of angiosarcoma (AS) of the head and neck in old patients, and 
the etiology, pathogenesis, histopathology, immunohistochemistry, diagnosis, differential diagnosis and 
prognosis were discussion. Case 1, a male patient aged 86 years old was admitted due to purplish erythema 
on the head and face and progressive purplish edema in the orbit of the eye for 3 years. He was misdiagnosed 
with connective tissue disease in another hospital, and a second biopsy and histopathological examination 
confirmed the AS of the head and neck. Case 2, a male patient aged 85 years were admitted due to erythema-
like hyperplasia in the left anterior head with necrosis and scar formation at the center for 2 months. He was 
misdiagnosed with folliculitis in another hospital, and histopathological examination confirmed the AS of the 
head and neck. Case 3, a male patient aged 87 years were admitted due to large erythema in the right scalp 
with ulcer and scar formation for 1 month, and histopathological examination confirmed the AS of the head 
and neck. One of them was lost to follow, one died 5 months after confirmed diagnosis, and one achieved 
favorable outcome after radiotherapy and received further follow up. The early clinical manifestations of the 
three patients were different and lacked characteristics. The disease progressed rapidly and the prognosis 
was poor. At present, surgery combined with postoperative radiotherapy is the preferred treatment. Through 
this article, the following conclusions can be obtained: erythema in the head and face of the elderly, rapid 
progresses and painful, pathological examinations must be performed, and changes in blood vessels and 
vascular endothelial cells with or without crack formation and red blood cell extravasation should be carefully 
observed during pathological examinations in case of misdiagnosis. It is hoped that these three cases can serve 
as a reminder for clinicians, for reducing misdiagnosis and miss diagnosis, choosing appropriate treatment 
methods, and judging their prognosis. Therefore, early diagnosis and surgical treatment are extremely 
important to improve the prognosis of AS patients.
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Figure 1 Clinical manifestations of case 1. (A) Lesions on the head and face; (B) radiation therapy for 5 months.

BA

Case presentation

Case 1

A male patient aged 86 years was admitted due to purplish 
erythema on the head and face and progressive purplish 
edema in the orbit of the eye for 3 years. The patient 
developed erythema of unknown cause with mild swelling 
but free of itching on the left eye in April 2016, and no 
treatment was administered. The erythema gradually 
enlarged, and involved the right eyelid and bilateral cheeks 
without itching. In the local hospital, biopsy and subsequent 
pathological examination indicated “connective tissue 
disease” in May 2017. Then, oral hydroxychloroquine 
(FenLe) was administered (2 capsules, twice daily), but 
the skin lesions remained, the erythema became dark and 
purple, further expanded, and soon involved the majority of 
the cheeks and the neck, bleeding and purpura were found 
at the edge of skin lesions, and the left eye edema became 
more evident. Then, he visited our hospital for further 
diagnosis and treatment in October 2018.

Physical examination: The general condition was 
favorable, the blood pressure (BP) was 150/80 mmHg, 
detection of serum RPR + TPPA and HIV showed negative. 
The patient has a history of hypertension for 20 years which 
is well controlled by oral medications. He has a history of 
coronary heart disease for 10 years. He denies a history of 
diabetes. He denies history of chronic diseases such as heart 
diseases and cerebrovascular diseases, family history, and 
mental illness. He has no history of infectious diseases such 

as hepatitis and tuberculosis. He denies trauma histories. 
He denies histories of food allergies and reports allergies 
to tape and penicillin. He had never had tests for related 
genes. The systematic physical examination showed no 
abnormality. 

Dermatological examination: a large, soft skin lesion with 
diffuse irregular purple erythema was found on the face and 
neck. A large purple-like lesion was noted in the left eyelid 
with evident (Figure 1).

Histopathological examination: spindle-shaped cells 
infiltrated the dermal collagen fibers and divided these 
fibers; fissure-like region was observed without evident 
atypia, but red blood cell exosmosis was noted around the 
fissure-like region (Figure 2). 

Immunohistochemistry: the spindle-shaped cells were 
positive for CD31 (Figure 3A), CD34 (Figure 3B), and 
D2-40 (Figure 3C). Then, idiopathic AS of the head and 
neck was diagnosed. This patient received radiotherapy 
in our hospital for 5 months. In November 2018, nine 
radiotherapy sessions were performed from the target dose 
DT of 6 to 50 Gy/3f. The adverse reactions were mild. Low 
white blood cells and low platelets appeared during the 
radiotherapy. Symptomatic and supportive treatments were 
effective. When the second radiotherapy was performed in 
April 2019, chest metastases appeared. The target area was 
adjusted, and radiation therapy was continued. The target 
area dose DT began from 14 to 50 Gy/3f. Five radiotherapy 
sessions were performed. The adverse reactions were 
mild, including low white blood cells and low platelets. 
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Symptomatic and supportive treatment were effective. Dark 
red pigmentation remains in the anterior chest skin lesions 
after radiotherapy. Currently, the general condition of this 
patient was favorable (Figure 1B). He was receiving follow 
up (Figure 4).

Case 2

A male patient aged 85 years were admitted due to an 
erythema or lump on the left forehead for 4 months 
and necrosis and ulcer at the center of the lesion for 
about 2 months. He developed erythema and pimples on 
the left forehead of unknown cause in February 2015, 
which progressively enlarged to form a mass. The lesion 

became ulcerated without itching in April 2015. He was 
diagnosed with folliculitis in a local hospital, and then oral 
cephalosporins and antibiotic ointment were administered 
for the treatment of folliculitis. However, the skin lesion 
remained unchanged, further enlarged and became 
ulcerated at the center. Therefore, he visited out hospital 
for further treatment in June 2015.

Physical examination: the general condition was 
favorable. He had a history of hypertension for 10 years, 
and currently received treatment with oral pressure-
lowering drugs with favorable blood pressure control. 
He denies history of chronic diseases, family history, and 
mental illness. He had never had tests for related genes. 
Dermatological examination: a mass sized 3 cm × 5 cm was 
found on the left forehead, with an ulcer at the center and a 
sense of infiltration on palpation (Figure 5).

Histopathological examination: The acanth layer was 
slightly thickened, the dermal vessels and lymphatics were 
dilated and hyperemic, and diffuse infiltration of tumor cells 
was observed in the whole dermis layer. Tumor cells were 
slightly larger than lymphocytes, and lumen- and fissure- 
like structures formed in some regions, with obvious 
atypia. Lymphocyte infiltration was observed around tumor 
cells (Figure 6). Immunohistochemistry: tumor cells were 
positive to CD31 (Figure 7A), CD34 (Figure 7B) and D2-
40 (Figure 7C), but negative to S100, and then facial AS was 
diagnosed. After the diagnosis was confirmed, the patient 
was transferred to a local hospital for radiotherapy and he 
was lost to follow-up (Figure 8).
Case 3

A male patient aged 87 years was admitted due to a large 

Figure 3 Immunohistochemistry of case 1 (SP, ×100). (A) CD31 (+) (SP×100); (B) CD34 (+) (SP×100); (C) D2-40 (+) (SP, ×100). 

Figure 2 HE staining of case 1 (×100).

B CA
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purple erythema on the right scalp for 5 months and ulcer 
and scar formation at the skin lesion for 1 month. In March 
2016, he had a trauma on the right scalp, and developed 
erythema and swelling without itching. The erythema 
enlarged gradually and the swelling became evident. In June 
2016, the skin lesion became ulcerated and bleeding with 
purulent exudation, scarring and pain. Then, he visited our 
hospital for further diagnosis and treatment in July 2016.

He denies history of chronic diseases, family history, and 

mental illness. He had never had tests for related genes. 
Physical examination: the general condition was good, and 
systemic examination failed to show abnormalities.

Dermatological examination: a purple plaque sized  
13 cm × 15 cm was found on the right scalp, with massive 
ulcer, scarring and purulent exudation (Figure 9). 

Histopathological examination: fissures formed between 
the dermal collagen fibers, and the tumor cells with 
large, dark nucleus infiltrated the margins of the fissures  
(Figure 10). 

Immunohistochemistry: atypical cells were positive 
to CD31 (Figure 11A) and CD34 (Figure 11B), and Ki-
67 positive cells accounted for 30% (Figure 11C). AS of 
the head was diagnosed. The patient returned to a local 
hospital for further treatment, but he died in January 2017  
(Figure 12).

Consent was obtained from relatives of the patient for 
publication of this report and any accompanying images.

Discussion

AS is divided into idiopathic AS of the head and neck, 
post-radiation AS, and lymphedema-associated AS and 
accounts for only 2% of soft tissue sarcomas. The ratio of 
male to female is about 2:1 in AS patients, and it has a poor 
prognosis. The idiopathic AS of the head and neck is more 
common in the elderly, and the clinical manifestations of 
AS of the head and neck include erythema, papules, blisters, 
purpura, nodules and masses. The highly malignant AS may 
develop ulcer and bleeding. In addition, local recurrence 
and early metastasis are also common in patients with AS of 
the head and neck (1).

The etiology and pathogenesis of AS are still unknown, 
and might be related to the trauma, radiotherapy, ionizing 
radiation, chemical exposure and chronic lymphedema. Of 
the 3 patients in this report, 1 had a history of trauma before 
the occurrence of as. Reed et al. (2) reported 6 cases of AS 
on the head, of whom 5 had a history of local trauma, and 
1 had severe trauma. This supports the theory of traumatic 
origin, but there is no definitive evidence to support the 
Causal relationship between trauma and cutaneous AS. A 

Figure 5 Lesions on the head and face of case 2.

Figure 6 HE staining of case 2 (×100).

Figure 4 Timeline picture of the case 1.

Skin lesions 
appeared in April 

2016.

In May 2017, a pathological 
examination was performed 

outside our hospital, suggesting 
connective tissue disease. Oral 

fungal treatment was ineffective.

The patient visited our hospital 
in October 2018. Pathological 

examination revealed 
angiosarcoma, and radiation 
therapy was recommended.

In April 2019, after 5 months of 
radiotherapy, the patient was 
generally in a good condition 

during follow-up visit.
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variety of factors may be involved in the pathogenesis and 
progression of AS, and vascular endothelial growth factor 
(VEGF) is related to the regulation of endothelial cell 
proliferation, angiogenesis, and vascular permeability. Amo 
et al. (3) investigated the serum VEGF-D in 11 patients 
with AS of the head and 18 healthy controls. Compared 
with the control group, the serum VEGF-D significantly 
increased in patients with AS, and it further increased with 
progression of AS. At the same time, these investigators 
detected serum angiopoietin-2 and they found the serum 

angiopoietin-2 also significantly increased in patients 
with AS as the disease progressed. The loss of vascular 
endothelial cadherin may be associated with decreased 
cell adhesion, which is an important factor associated with 
elevated invasiveness of AS (4).

Histopathological examination showed that the tumor 
was located in the dermis, the boundary was unclear, and 
it consisted of numerous interweaving blood vessels of 
varying sizes and displayed invasive growth. Endothelial 
cells encapsulate the collagen bundle, showing the 

Figure 9 Lesions on the head and face of case 3.

Figure 7 Immunohistochemistry of case 2 (SP, ×100). (A) CD31(+) (SP, ×100); (B) CD34(+) (SP, ×100); (C) D2-40 (+) (SP, ×100). 

Figure 10 HE staining of case 3 (×200). 

Figure 8 Timeline picture of the case 2.

B CA

In February 2015, erythema and 
mass were shown on the left 

forehead.

Central necrotic ulcers appeared in 
April 2015.

The patient visited our hospital in June 2015 
for pathological examination, which suggested 

angiosarcoma. After diagnosis was confirmed, he 
was transferred to a local hospital for radiation 

therapy and subsequently lost to follow-up.
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Figure 11 Immunohistochemistry of case 3 (SP, ×200). (A) CD34(+) (SP, ×200); (B) CD31(+) (SP, ×200); (C) Ki-67 30% (SP, ×200).

Figure 12 Timeline picture of the case 3.

B CA

Large erythema appeared 
on the right scalp after 
trauma in March 2016.

Ulcers and scabs 
appeared in June 2016.

A pathological examination at our 
hospital in July 2016 suggested 

angiosarcoma.

No systematic treatment was 
performed, and the patient died in 

January 2017.

dissecting pattern. Only one layer of endothelial cells was 
seen in the lumen. It is easy to misdiagnoze the tumor 
when there is no evident atypia. In the well to moderately 
differentiated tumor, multiple layers of atypical endothelial 
cells can be found on the wall of the blood vessel, and 
intracavity proliferation is often observed (5). In the poorly 
differentiated tumor, the tumor presents with sarcomatoid 
with spindle-shaped cells or solid tumor, and the overflow 
of red blood cells is rare, but the appendage and blood 
vessels are often destroyed (6). In this report, fissure-like 
cavities with red blood cell extravasation were the dominant 
features on histopathological examination in case 1; the 
solid tumor-like change was the dominant feature in case 2;  
the collagen-fiber fissure-like cavities were the dominant 
feature in case 3. Immunohistochemistry plays an important 
role in the diagnosis of AS, and CD31, CD34 and FVIII are 
the common markers of vascular endothelial cells. Especially, 
CD31 is a specific marker of vascular endothelial cells. D2-
40 is a lymphatic endothelial marker. In the study of Cuda et 
al. (7), the positive rate of D2-40 in AS was about 60%. In a 
study of Kahn et al. (8), AS was subdivided into two groups 
originating from different progenitor cell types: one is limited 
to the differentiation along the vascular endothelium lineage 
and the other along the lymphoid and vascular lineage. 
Therefore, D2-40 expression can be found in the AS.

The early clinical manifestations of these 3 patients 
were different in this report: 2 were misdiagnosed; case 1 
showed facial purple erythema, case 2 displayed an ulcer 
on the head, and case 3 showed ecchymosis on the head. In 
case 1, only dark purple erythema occurred initially around 
the eye, and pathological examination displayed mucoid 
deposition in the superficial dermis, suggesting connective 
tissue disease. In case 2, this patient was misdiagnosed 
with folliculitis. Therefore, once the erythema on the head 
and face shows rapid progression and pain, pathological 
examination is necessary for confirmed diagnosis. On 
pathological examination, the blood vessels and vascular 
endothelial cells with or without fissure formation and 
extravasation of red blood cells should be carefully checked, 
aiming to avoid misdiagnosis. In addition, AS of the head 
and neck should be differentiated from the basal cell 
carcinoma, squamous cell carcinoma, connective tissue 
disease, deep mycosis, cellulitis, sarcoidosis, hemangioma 
and metastatic carcinoma of the skin.

The preferred treatment for AS is still surgical resection 
and postoperative radiotherapy. In case 1, surgery is 
infeasible because skin lesion on the face and neck is very 
large and therefore, radiation therapy was employed. 
Although the skin lesion was improved on the head, large 
ecchymoses appeared on the front chest. Currently, he 
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received radiotherapy with the front chest as a target. 
It has been reported that paclitaxel can be used to treat 
advanced AS. Penel et al. (9) performed a phase II clinical 
trial in 30 patients with unresectable or metastatic AS, 
and evaluated the efficacy of paclitaxel. Fujisawa et al. (10) 
did a retrospective study and found that the prognosis 
of paclitaxel combined with radiotherapy is better than 
that of conventional surgery combined with radiotherapy. 
Paclitaxel combined with radiotherapy should be superior to 
radiotherapy alone. Due to limited conditions, case 1 failed 
to receive both paclitaxel chemotherapy and radiotherapy at 
the same time. Their results supported the use of paclitaxel 
as first-line therapy for advanced AS.

The prognosis of AS is extremely poor, and most 
patients with AS often die 2–3 years after diagnosis, with 
a median survival time of 15–24 months and a 5-year 
survival rate of 7.1–33.0% (11). In case 1, only radiotherapy 
was employed, the skin lesion on the face and neck was 
improved, but skin lesion occurred. The food intake, sleep 
and physical performance were acceptable in this patient, 
he was receiving follow up and he had survived for 3 years 
and 8 months. Therefore, the radiotherapy is preferred 
for patients who are not the candidates for surgery. In 
case 3, the skin lesion on the scalp was severe and surgery 
was infeasible. After the diagnosis, he only received 
analgesic treatment and died 5 months later. A recent 
meta-analysis (12) reported that the adverse prognostic 
factors in patients with cAS include being older than  
70 years, tumors larger than 5 cm in diameter and AS on 
the head. In the present report, these factors were found 
in 3 patients, suggesting a poor prognosis. Recent studies 
have found that high expression of CD98 in the tumor 
cells predicts a poor prognosis (13). Tumor size is also an 
important predictor of survival. Naka et al. (14) reported 
the prognosis of patients with skin lesion ≤5 cm was 
significantly better than that of patients with skin lesion 
>5 cm (P<0.01), which was further confirmed by univariate 
and multivariate analyses.

The limitations of this case report are that there are few 
cases, leading to no effective statistical analysis conducted. 
Besides, both the early skin lesions and the follow-ups of 
the two patients were missed.

Conclusions

Therefore, early diagnosis and surgical treatment are 
extremely important to improve the prognosis of AS 
patients.
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