
Introduction 

Aggressive angiomyxoma (AAM) is a rare mesenchymal

tissue-derived mass, often found in women at childbearing

age; the incidence ratio between men and women was re-

ported to be 1:7 [1], and most common sites of AAM were

vulva, vagina, and pelvic cavity [2]. The formal nomencla-

ture was decided in 1983 by Steeper et al. [3], and it was

classified as “undefined differentiated benign tumor” by

World Health Organization in 2012 [4]. Since no obvious or

specific clinical symptom or manifestation was reported,

the misdiagnosis rate was as high as 80% [5], and it was

often misdiagnosed as fibroma, lipoma, Bartholin cyst, or

femoral hernia with the postoperative recurrence rate of 33–

83% [6]. In general, AAM has not been well acknowledged

by clinicians. Published clinical information is missing and

AAM per se has no specific clinical manifestation or im-

aging features. In the present study, the medical records of

five AAM patients were retrospectively collected, to in-

vestigate the clinical and pathological features, differential

diagnosis, and prognosis of AAM based on the literature

review. 

Materials and Methods 

The medical records of five AAM patients were retrieved be-

tween December 2011 and January 2015 and the clinical and

pathological features, diagnosis, and prognosis were analyzed. A

retrospective analysis was adopted in the present study; the in-

formation regarding age, gender, symptoms, physical signs, im-

aging examination results, treatment, and pathological

examination results of the patients was collected. 

Software SPSS 16.0 was used for statistical analysis. The gross

specimen was measured at the maximum radial line. The meas-

urements were reported as means ± SD; the categorical data were

presented as percentage and ratio.

Results 

The age of onset was 32.37±19.65 years in the present

study, including three patients at menopause transition pe-

riod or post-menopause period, and two patients at their

childbearing age. Clinical manifestations were different for

each patient, including pelvic cystic mass detected by B-

scan ultrasound in patient 1, low abdominal pain in patient

2, vaginal prolapse in patient 3 (Figures 1, 2), vaginal

bleeding after sexual intercourse in patient 4, and vaginal

mass found by physical examination in patient 5. The lo-

cations of AAM were vagina in three patients and pelvic

and abdominal cavity in two patients. 

Imagining examination included ultrasound and com-

puted tomography (CT) scanning. The ultrasound exami-
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Summary

Objective: The aim of the present study was to investigate the clinical and pathological features of female aggressive angiomyxoma
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cells were characterized by identical morphology, presented as stellate-shaped, oval, or spindle-shaped cells revealed by pathological

studies, with a large amount of mucosal matrix, expanded thin envelope, and thick-walled blood vessels. The masses were soft, and usu-

ally had no obvious envelope or partial envelope (including complete envelope in two patients, partial envelope in one patient, and no

envelope in two patients). All patients underwent surgeries; one of them had recurrent tumor and underwent secondary surgery. Con-
clusion: Although AAM is a benign tumor, it has high recurrent rate and requires follow-up. Surgery is the main therapeutic method,

the extended dissection is not emphasized, and gonadotropin-releasing hormone agonist treatment could be considered. 
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nation for four patients indicated three solid masses (75%)

with blood flow featured by color Doppler flow imaging

(CDFI), and one cystic mass. CT examination was per-

formed in two patients, and a spiral-like or stratified struc-

ture was revealed; one of them showed weak enhancement

in the solid mass and the other had no significant alteration

on images (Figures 3-5). Magnetic resonance imaging

(MRI) was conducted in one patient, and a spiral-like or

stratified structure was revealed, indicating the abundant

blood supply. The definitive diagnosis was not made pre-

operatively in all five patients. Two patients were diagnosed

by intraoperative frozen-section pathological studies, and

the other three were diagnosed by postoperative paraffin

pathological studies. The final diagnosis was confirmed by

paraffin pathological studies.

All patients received surgical treatment, including five

primary operations and one secondary operation. The

masses in three patients were completely removed by sur-

gery. However, the masses in the other two patients had

tight adhesions to adjacent tissues or organs; hence, they

were not completely removed. The patients were followed

up for six to 43 months.

Patient 1 was not diagnosed with AAM during her first

surgery; the tumor was recurrent 20 months after opera-

tion and considered as encapsulated effusion, which was

treated with peritoneocentesis and discharged around 700

ml of thick, clear liquid. The second surgery was per-

formed when the mass volume increased again and was

detected by B-scan ultrasound. A cyst measuring 18×10

×9 cm was observed during surgery, which closely adhered

Figure 1. — Case 3 vulva appearance of aggressive angiomyxoma.

Figure 2. — Case 3 aggressive angiomyxoma.

Figure 3. — Case 2 CT plain and enhanced scanning of pelvis.

Figure 4. — Case 2 enhanced CT scanning.

Figure 5. — Case 2 enhanced CT scanning.

716



Five cases’ female aggressive angiomyxoma experience

to small intestine and sigmoid colon, and the cyst wall was

composed of the lateral wall of the pelvic cavity, pelvic

floor, bladder wall, and intestinal wall, which could not be

removed. Therefore, the partial cyst wall was examined by

pathological studies after cyst drainage. The mass volume

was less than five cm, and the patient was followed up to

date. 

Patient 2 underwent laparoscopic exploration, left acces-

sory resection, right fallopian tube resection, large pelvic

tumor resection, pelvic adhesion lysis, pelvic floor gauze

packing, and vaginal gauze packing. The mass was located

anterior to the left ureter, interior to the umbilical ligament,

posterior to the bladder, and lateral to uterine, vagina, and

rectum. The mass volume was 23×20×10 cm and weighed

500 grams. The vaginal masses of the other three patients

were removed through vagina. 

All patients were followed up, and only one patient had

recurrence. The diagnosis was finally made by postopera-

tive pathological studies. The size and shape of tumors var-

ied among patients, with an average diameter of 11.21 ±

6.03 cm. The masses were soft and the sections appeared

yellow white or pink. The masses generally had no obvious

envelope or partial envelope (including complete envelope

in two patients, partial envelope in one patient, and no en-

velope in two patients). Some tumors presented as gel or

mucosal content and infiltrated to the surrounding fat,

fibers, or muscle tissues. AAM shared almost identical

morphology under the microscope, presented as stellate-

shaped, oval, or spindle-shaped cells revealed by patho-

logical studies, with a little nontransparent cytoplasm. No

nuclear atypia or nuclear division was found; collagen

fibers could be observed between tumor cells. The blood

vessels of various sizes with expanded thin wall or thick

wall could be observed within tumors, accompanied by a

large amount of mucosa. S-100 was negative in all five pa-

tients, and smooth muscle actin (SMA) was positive in

three of them. 

Discussion

Disease onset
AAM often occurs in women at their childbearing age. It

can be found at ages between six and 77 years, with the

peak onset at 30–40 years [7, 8]. A retrospective study

based on 106 patients [9] reported that AAM could be

found in the pelvic cavity, anal area, vulva, vagina, and

uterus, and rarely found in colon, jejunum, throat, lung, and

orbital cavity [6]. In the present study, the age of patients

with AAM ranged between 20 and 52 years. AAM was lo-

cated in the pelvic cavity in two patients and vagina in three

patients. The metastasis of AAM was found in two patients

and one of them died [2]. 

The nonspecific heterogeneous low-echo signal of AAM

was detected by ultrasound examination; the tumor gener-

ally had a thin envelope with internal separations, and some

of the tumors had blood flow signal [10, 11]. In the present

study, four patients had a blood flow signal detected before

operation, and one of them had quite abundant blood flow

signal. The signal attenuation of AAM was less than that

of muscle tissue by CT scan; since the internal separation

usually had enhanced signal, the special spiral-like or strat-

ified structure was revealed in some patients. The signal in-

tensity equivalent to muscle signal was found in T1W1 and

enhanced signal in T2W2 by MRI inspection; the stratifi-

cation and spiral-like structure was revealed after enhance-

ment. In the present study, three patients showed spiral-like

or stratified structure by CT examination and two patients

out of four showed spiral-like or stratified structure by MRI

inspection, which was suggestive of preoperative diagnosis.

In addition, CT and MRI indicated the location and range

of tumors, and provided reference for optimal surgical treat-

ment. 

AAM usually has no envelope and unclear boundary with

adjacent tissues [9]. The tumor size ranges between one and

60 cm, usually larger than ten cm, and is pink or gray in

color. AAM is a large-sized, homogenous, solid, jelly-like

structure with luminescence; vascular congestion, hemor-

rhage, or fibrosis is found in some part of the tumor [12].

AAM shows almost identical morphology under the mi-

croscope, presents as stellate-shaped, oval or spindle-

shaped cells revealed by pathological studies, with a little

nontransparent cytoplasm. No nuclear atypia or nuclear di-

vision is found; collagen fibers can be observed between

tumor cells. The blood vessels of various sizes with ex-

panded thin wall or thick wall can be observed within tu-

mors, accompanied by a large amount of mucosa. The

specific histological biomarker has not been reported yet.

Vimentin and desmin diffuse staining was found in most of

the tumor cells; some of them were SMA positive and S-

100 negative. In the present study, S-100-positive cells

were found in all five patients and SMA-positive cells were

found in only 60%, indicating that AAM might not have a

specific histological biomarker. It was reported by Kenny-

Moynihan et al. that X chromosome was lost in 40%

metaphase cells, whereas the adjacent blood cells showed

normal karyotype, implying that chromosome loss in tumor

cells might be associated with malignancy [13]. 

Differential diagnosis includes the following: 1) myxoid

liposarcoma − it often occurs in the limbs, and retroperi-

toneal or subcutaneous tissue. A large number of bud

branch vessels can be found in mucosal tissues, mixed with

primary immature mesenchymal cells, and a large number

of ring-like lipoblasts, S-100 positive, and fat tissue stain

positive; 2) angiomyofibroblastoma − the location is simi-

lar to myxoid liposarcoma, though usually shallow with di-

ameter less than five cm. The tumor has a clear boundary,

and is full of interstitial fibers. Hemorrhage is very rare,

with no mucosal changes or interstitial edema; 3) superfi-

cial angiomyxoma − is mainly located in the trunk, limbs,

head dermis or subcutaneous tissue. The tumor usually has
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a thin envelope and is full of mucosal matrix scattered with

blood vessels, with less cellular components. Histological

studies show that tumor cells are desmin, estrogen receptor

(ER), and progesterone receptor (PR) negative; 4) muci-

nous tumor − it occurs in the elderly and is often found in

the thigh, with lack of blood vessels; the tumor usually has

a clear boundary with the adjacent tissues. The recurrence

is very rare after dissection; 5) mucinous nerve fiber tumor

− in peripheral nerve tumors, the nucleus of the tumor cells

has no prominent vascular component [2-5].

Treatment and prognosis 
The major therapeutic modality is surgery, although par-

tial dissection or extended dissection mode is still contro-

versial. Previous studies indicated no significant difference

in the recurrence rate between complete dissection and par-

tial dissection. The lymph nodes need not be dissected,

since no remote or lymphoid metastasis is observed. The

ideal target is to remove the tumor completely; however,

the fertility-preserving surgery should be considered for pa-

tients with a desire to be pregnant [10]. It was reported that

the incomplete removal of the tumor might be associated

with postoperative recurrence, and extended dissection was

believed to be helpful if the diagnosis was clear and well

defined [14, 15]. However, the recurrence rate was still as

high as 72% for patients who underwent extended dissec-

tion and the dissection edge had no lesions [16]; therefore,

the operation range was suggested to be conservative [17,

18]. In the present study, the surgeries were performed in all

five patients with AAM, although the extended dissection

was not carried out. Four out of five patients had no recur-

rence, and only one patient underwent secondary surgery

for recurrence. Most of AAM tumors were ER and PR pos-

itive, and occurred during pregnancy; therefore, AAM was

considered to be hormone dependent [19]. 

It was reported that GnRH-α and other female hormone

antagonists could cause tumor shrinkage or disappearance

[20]; however, the effect and recurrence of long-term hor-

monal treatment are yet unclear [19]. On the contrary, the

menopausal symptoms and bone loss could be the concern

for long-term hormonal treatment [21]. Therefore, the five

patients in the present study were not given hormonal treat-

ment. 

Radiotherapy was used for patients with recurrent tumor

and no recurrence within two to three years afterwards [22].

However, radiotherapy has an adverse effect on fertility and

hence should be used with extreme care. In addition, the

malignant transformation by radiotherapy is another po-

tential risk. With no nuclear division in tumor cells of

AAM, chemotherapy is not recommended. The interven-

tional therapy and chemo-targeted therapy were not rec-

ommended either, given the abundant blood supply usually

found in most AAM tumors [2, 4]. 

In general, the preoperative diagnosis of AAM is usually

difficult; the spiral-like and stratified structure revealed by

preoperative CT and MRI scan might be helpful in diagno-

sis, at least suggestive for the region of surgery. The tumor

should be completely removed to avoid any residues and

hence reduce postoperative recurrence. Major therapy is

surgical treatment; postoperative GnRH-α therapy as an ad-

juvant therapy can also be considered. Regular postopera-

tive examination is suggested and close follow-up is usually

needed. 
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