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Rare angiolymphoid hyperplasia with eosinophilia examined
through fine needle aspiration cytology, histopathology
and immunophenotypic characterization: A case report
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Abstract. Angiolymphoid hyperplasia with eosinophilia
(ALHE), a rare benign proliferative tumor, mainly occurs in
several countries in Asia and it is characterized by true vascular
branching hyperplasia with infiltration of a large number of
lymphocytes and eosinophils in the stroma. The present case
report analyzed the clinical symptoms and fine-needle aspira-
tion cytology, histopathological and immunohistochemical
results of a patient with ALHE, and summarized the clini-
copathological diagnostic features of the disease. To the best
of our knowledge, this was the first study to comprehensively
report the cytological, histopathological and immunopheno-
typic characteristics of ALHE, which could help clinicians
fully understand this rare type of proliferative tumor.

Introduction

Angiolymphoid hyperplasia with eosinophilia (ALHE) is
also known as epithelioid hemangioma or histiocytic heman-
gioma. Although these types of neoplastic lesions belong to
the same category of diseases, each one is characterized by
a unique onset site (1). ALHE is a relatively rare disease that
commonly occurs in the head and neck, and more particularly
in the auricle. The incidence of ALHE is high in Asian coun-
tries (2), such as China, Japan and South Korea, with a wide
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age distribution, and is most common among middle-aged
and elderly male patients. The various other names of this
particular disease are mainly associated with lesions occur-
ring at other soft tissue sites, while several differences in their
histopathology (for instance, different degrees of vascular
endothelial proliferation and the number of lymphocytes) may
also be observed (3,4). Based on previous limited reports,
ALHE is considered to be a benign vascular proliferative
neoplastic lesion characterized by inflammatory reactions (5).
Surgical resection is considered the most appropriate therapy
approach for treating ALHE. However, its early and accurate
diagnosis is a prerequisite for its effective treatment (5).
Therefore, the current report thoroughly analyzed the clinical
features and cytological, histopathological and immunopheno-
typic data from a patient with ALHE, thus providing clinicians
with more diagnostic data.

Case report

A 65-year-old male patient visited Qianjiang Central Hospital
(Qianjiang, China) in December 2020 with a history of a long
nodular tumor on the right auricle for >1 year. The initial
nodules were small; however, they subsequently increased
slowly to ~5 cm. (Fig. 1). The nodules were often accompanied
by itching and scratching and were prone to bleeding. No
other symptoms of the disease were observed in other parts
of the body. The patient did not undergo any other auxiliary
tests or treatment before attending the hospital for treat-
ment. The patient visited the Qianjiang Central Hospital for
treatment since the itching and recurrent bleeding from the
nodular tumor was not tolerable. The patient was subjected to
histopathological biopsy and fine-needle aspiration cytology
(10-ml fine-needle syringe) of the auricle tumor and routine
blood laboratory examination (Sakura Blood Analyzer).

A blood routine examination revealed a significant
increase in the number of eosinophils compared with normal
range limits (1.1x10%/1; normal range, 0.05-0.5x10°/1). The
ratios of the other blood cell types (neutrophils, basophils,
lymphocytes, monocytes) were within normal limits (reference
interval for commonly used clinical testing items based on the
Chinese population (6). Only 2 ml blood was extracted from
the puncture during the nodular tumor fine-needle aspiration.
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Following rapid staining with Liu's ready-to-use staining solu-
tion (BASO Diagnostics Inc.) at room temperature, the sample
was stained with solution A for 10 sec, solution B was added for
10 sec, followed by thorough rinsing with clean water), a high
number of red blood cells was observed under the microscope,
accompanied by raised eosinophil and lymphocyte counts and
several epithelioid cells (Fig. 2).

Subsequently, hematoxylin and eosin (H&E) staining was
performed. The initial processing steps for H&E staining were
the same as the immunohistochemical steps. Following depa-
raffinization and rehydration as mentioned below, sections
(thickness, 4 pym) were treated with hematoxylin reagent
for 5 min at 37°C and then treated with 1% hydrochloric
acid-ethanol solution for 1 sec. Subsequently, the sections
were stained with eosin reagent for 3 min at 37°C. The slides
were dehydrated and mounted, and images were acquired
under a light microscope. Microscopical observation of tissue
specimens obtained via histopathological biopsy showed that
the tissue was covered with squamous epithelium, while abun-
dant proliferative branching blood vessels were observed in
the superficial and middle layers of the dermis. Additionally,
the vascular endothelial cells exhibited epithelioid and shoe
nail-like structures, with eosinophilic cytoplasm protruding
into the lumen. At the same time, rare mitotic figures were
identified. Furthermore, a large number of lymphocytes and
several histiocytes, eosinophils and plasma cells infiltrating
the peripheral stroma were observed (Fig. 3).

In addition, immunohistochemical staining was performed
to determine the expression of specific proteins using the
corresponding antibodies (Fig. 4). Fresh tumor tissues were
soaked in 4% neutral formaldehyde at 37°C for 24 h and
then dehydrated with different concentrations of alcohol
and paraffin-embedded. Adhesion slides with 4-um sections
were kept at 60°C for 4 h. Thereafter, the slides were depar-
affinized with xylene and hydrated with an ethanol gradient.
Subsequently, the slides were placed in citrate buffer (0.01 mol/l)
under high pressure for 3 min at 120°C for antigen retrieval
and then the slides were incubated with 0.3% H,O, for 30 min
at 37°C. Subsequently, the sections were rinsed in PBS-1%
Tween 20 and were blocked with 10% goat serum (Zhongshan
Goldenbridge Bio) for 30 min at 37°C. Subsequently, immu-
nohistochemistry was performed using a rabbit polyclonal
anti-CD?31 (cat. no. 11265-1-AP), anti-ETS-related gene (ERG;
cat. no. 14356-1-AP), anti-smooth muscle actin (anti-SMA; cat.
no. KHC0053) and anti-Ki-67 (cat. no. 27309-1-AP) (all 1:200
and from ProteinTech Group, Inc.) and a mouse monoclonal
anti-CD3 (cat. no. KHCO0013), anti-CD20 (cat. no. KHC0018),
anti-CD68 (cat. no. KHC0006) and CD138 (cat. no. KHC0020)
(all 1:100 and from ProteinTech Group, Inc.), at 4°C over-
night. After completing the previous steps, the sections were
incubated with a secondary antibody (goat anti-rabbit/mouse
IgG-HRP multimer; SAP-9100; Zhongshan Goldenbridge Bio)
for 20 min at 37°C and then 3,3'-diaminobenzidine reagent
was added followed by hematoxylin staining for 1-3 min
at 37°C. The slides were dehydrated and then mounted in
neutral resins and image acquisition was performed using a
light microscope. The results showed that the blood vessels
of the patient with ALHE expressed CD31, ERG and SMA,
while infiltrating lymphocytes mainly expressed the T-cell
marker CD3 and a small amount of the B-cell marker CD20.

Figure 1. Clinical presentation of ALHE. ALHE mainly occurs in the
auricle, presenting as a multinodular mass, often accompanied by itching and
bleeding. ALHE, angiolymphoid hyperplasia with eosinophilia.

The lesion tissue contained several tissue cells expressing
CD68 and a small number of plasma cells expressing CD138.
Immunohistochemical staining for the proliferation marker
Ki-67 revealed that the tumor itself was in a low proliferative
state. By contrast, the inflammatory cells in the peripheral
stroma exhibited strong proliferation (Fig. 4).

Tumor resection was used as low-risk primary surgery:
After the patient's skin was disinfected with iodophor, 1%
lidocaine hydrochloride was used for local anesthesia by
subcutaneous injection, and the epidermis and subcutaneous
tissue were cut layer by layer with the scalpel to completely
remove the tumor tissue, and then the incision was sutured.
After completely removing the tumor via surgical resection,
the patient with ALHE did not undergo any other drug treat-
ment, radiotherapy or chemotherapy. In addition, no recurrence
or other symptoms were recorded at the 2-year follow-up.

Discussion

ALHE was first reported by Wells and Whimster in 1969 (7).
Due to the relatively rare nature of the disease, there is insuf-
ficient research on its pathogenesis. The disease mainly occurs
in Asia, with a slightly higher incidence in male patients
compared with that in female patients and a wide range of age
of onset (8). The tumor, which is mainly distributed in the head
and neck, and more specifically around the ear and auricle, is
presented as dermal papules or nodules, commonly accompa-
nied by itching and scratching; therefore, the patients are prone
to bleeding (9). The early stage of the disease is characterized
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Figure 2. Cytological characteristics of fine needle aspiration (Liu's rapid staining). (A and B) A large number of red blood cells, some eosinophils, lympho-
cytes and epithelioid cells can be seen under the microscope. (A) Morphological characteristics of vascular endothelial cells in fine needle aspiration cytology,
the arrow points at a vascular endothelial cell. (B) morphological characteristics of abundant eosinophils in fine needle aspiration cytology; the arrow points

at an eosinophil (scale bars, 50 gm; 15 ym in the magnified windows).

by vascular proliferative lesions, while the late stage presents
significant lymphoproliferative lesions, which needs to be
differentiated morphologically from Kimura's disease (8,10).
To the best of our knowledge, the present study is the first one to
comprehensively elaborate on the diagnostic points of ALHE
combined with fine needle aspiration cytology, histopathology
and immunohistochemical characterization.

Based on fine-needle aspiration cytology, ALHE shares
similar characteristics with other vascular tumors. Therefore,
the naked-eye appearance of the aspirate is not significantly
different from other hemangiomas. This finding suggests
that ALHE is essentially a type of vascular tumor disease.
Microscopic analysis revealed that the ALHE sample was
not only rich in red blood cells, but it also exhibited abundant
eosinophils and several lymphocytes and epithelioid cells in
the background. The above findings are uncommon in other
hemangiomas, which usually only show dense proliferation
of small blood vessels, while eosinophils and lymphocytes
are not seen when there is no inflammatory response (11);
by contrast, these characteristics are common in ALHE. In
ordinary hemangiomas, significant endothelial cell prolifera-
tion does not occur as in ALHE, and it is not easy to obtain
endothelial cells through fine needle puncture, whereas this is
easy to achieve in ALHE. Therefore, the aforementioned result

of fine-needle aspiration cytology could be used as a key point
to differentiate ALHE from other diseases.

In terms of histopathology, microscopic examination of
ALHE samples commonly reveals significant vascular prolif-
eration, accompanied by a tendency to lobulation. The vascular
walls could be thickened and vascular endothelial cells could
appear epithelioid or histiocytic, with abundant cytoplasm and
deep eosinophilic color, and their edges are scallop-shaped or
spike-like (12,13). In addition, the excessive proliferation of
endothelial cells could block the vascular lumen (14). A large
number of lymphocytes, several tissue cells, eosinophils and
plasma cells can be also observed infiltrating the peripheral
fibrous stroma (15). It has been suggested that eosinophils may
affect the progression of this disease by inducing the produc-
tion of nitrous oxide and eosinophilic cationic proteins (16).
The aforementioned pathological and morphological features
were also observed in the current case report. ALHE and
Kimura's disease are commonly presented with subcutaneous
nodular masses on the head and face and exhibit several
similarities that should be differentiated, they usually have
proliferation of vascular endothelial cells and lymphocytes,
and eosinophil infiltration can also be obvious, but there are
certain differences in the location of the disease, the diversity
of inflammatory cells and fibrosis (17). Kimura's disease,
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Figure 3. Histopathological characteristics of angiolymphoid hyperplasia with eosinophilia (hematoxylin and eosin staining). Histopathological biopsy under
the microscope showed that the tissue was covered with squamous epithelium, and abundant proliferative branched blood vessels were seen in the superficial
to middle layers of the dermis, while the vascular endothelial cells were epithelioid and shoe nail-like. A large number of lymphocytes, some histiocytes,
eosinophils and plasma cells were seen infiltrating the peripheral stroma. (A) Hyperplasia of vascular endothelial cells and abundanT lymphocytes and
eosinophil on histopathology. (B) Hyperplasia of vascular endothelial cells and abundanT lymphocytes and Eosinophil in another lesion area. Red, black and
blue arrows point to vascular endothelial cells, lymphocytes and eosinophils, respectively. (C) Significant shoe nail-like proliferation of vascular endothelial
cells. The red arrow points to a shoe nail-like vascular endothelial cell (scale bars, 50 ym; 15 ym in the magnified windows).

also known as eosinophilic proliferative lymphogranuloma,
is often accompanied by enlarged lymph nodes, a significant
increase in the eosinophil count in peripheral blood and
elevated serum IgE levels, while it can be associated with
bronchial asthma (18). It has been suggested that this disease
is an immune-mediated inflammatory response disease (19).
Although ALHE is mainly characterized by benign vascular
hyperplasia, it is currently considered to be a true vascular
tumor rather than an inflammatory disease (20).

In terms of immunohistochemical phenotype, the present
study indicated that the cells in the vessels with hyperplasia

highly expressed the vascular endothelial-related markers
ERG and CD31, while those in the thick vascular wall strongly
expressed SMA. In addition, the proliferative lymphocytes
showed high expression levels of CD3 and low levels of the
B lymphocyte-related marker CD20, thus indicating that the
disease was mainly characterized by T-cell proliferation. In a
mixed pattern, several CD68-expressing tissue cells and scat-
tered CD138-expressing plasma cells were observed. Ki-67
was highly expressed in the inflammatory zone, while the
proliferative ability of vascular endothelial cells of the tumor
was reduced. The increase in T-cell count suggested that a
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Figure 4. Expression of immune indicators in angiolymphoid hyperplasia with eosinophilia. The proliferative blood vessels strongly express CD31, ERG
and SMA immune markers, while the surrounding matrix is characterized by a large number of CD68-expressing histiocytes and some CD138-expressing
plasma cells. The proliferative lymphocytes mainly express the T-cell marker CD3 and a small amount of CD20. The proliferation marker Ki-67 shows lower
expression in the tumor itself and higher expression in inflammatory regions (scale bars, 50 ¢m; 15 ym in the magnified windows). ERG, ETS-related gene;

SMA, smooth muscle actin.

cellular immune response could occur at advanced stages of
the disease, because sensitized T cells are typically involved
in delayed immune responses (21). However, the present study
showed that the serum levels of IgE were not increased, and no
allergy- or asthma-related diseases were identified, thus indi-
cating that ALHE could be a non-immune response-mediated
disease. In addition, Ki-67 expression suggested that ALHE
involved a tumor with low proliferative activity, thus indicating
that ALHE could be a benign disease.

The considerable expression of vascular-related immu-
nohistochemical markers strongly suggested that ALHE is a
vascular tumor lesion. The Ki-67 proliferation index of the
ALHE lesion was low, indicating that ALHE is a low-grade
benign tumor. The large number of T lymphocytes present in
the current case did not exhibit malignant features, but some
previous studies found that ALHE may be accompanied
by abnormal proliferation of T lymphocytes and have the
potential to further develop into peripheral T-lymphocyte
tumors (22,23).

Although the present case report elaborated on the charac-
teristics of ALHE based on several pathological examination
methods, including fine needle aspiration cytology, histopa-
thology and immunophenotypic characterization, certain
limitations still exist. The rarity of ALHE results in only
one case being included in the current study, which makes it

impossible to describe other rare pathological features of ALHE
through large sample size characterization. Furthermore, due
to the insufficient sample size, further research is not possible
to further investigate and explain the formation of abundant
eosinophils and T lymphocytes observed in the present case.
According to a relevant previous report (23), T lymphocytes in
ALHE may develop into T-cell lymphoma; therefore, further
research on T lymphocytes, especially at the molecular level
is necessary. In addition, in the comparison between ALHE
and Kimura's disease, the lack of suitable images for compara-
tive analysis makes the identification analysis less intuitive.
Although these limitations have no impact on the conclusion
of the main topic of the present report, collecting more cases
through multi-center cooperation and conducting research on
the molecular mechanism will improve the understanding of
this disease.

The classic cytological and histopathological changes of
ALHE are known, and it is relatively easy for clinical and
pathological physicians to diagnose this disease by under-
standing these characteristics. However, due to the rarity of
ALHE and the relatively small number of reported cases,
the pathogenesis of the disease remains unclear. It has been
suggested that ALHE may be related to vascular injury,
bacterial infection and abnormal hormone levels, among
other causes (3). However, it is crucial to conduct multicenter
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epidemiological investigations to clarify the etiology of
ALHE. In addition, to the best of our knowledge, there are
currently no reports on the molecular pathology of ALHE.
With the current advances in genetic research, it is hoped that
more cases can be collected, and the pathogenesis of ALHE
will be elucidated at the genetic level through second-gener-
ation sequencing technology. Once the associated genes
are found, a targeted drug approach may become another
treatment scheme in addition to surgery.

In summary, ALHE is a relatively rare disease, and its
etiology remains unclear. The results of the present case report
suggested that ALHE could represent a benign tumor origi-
nating from vascular cell proliferation, also characterized by
local immune reactions at the advanced stages of the disease.
To uncover the mechanism underlying the pathogenesis of
ALHE, further research with larger sample sizes is needed.
Currently, ALHE is considered a benign lesion, with a good
outcome after surgical resection. Overall, a clear diagnosis of
the disease could be achieved after the combined analysis of
the clinical features of patients with ALHE and the typical
pathological changes.
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