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Abstract The study was to evaluate the clinicopathological
features of aggressive angiomyxoma (AAM) of the female
pelvis and perineum and its treatments. This was a retrospec-
tive study of female patients with AAM admitted to our hos-
pital. Clinical and pathological data were analyzed, as well as
the postsurgical follow-up. Median age at initial presentation
was 41 years. Thirteen patients had lesions involving adjacent
organs. Eighteen patients underwent complete tumor resec-
tion, while one patient underwent partial tumor resection.
The tumors were soft in texture, pink in color, and had mucus
on the surface. A microscopic examination revealed that the
tumors were non-encapsulated, with spindle cells and stellate
cells of almost identical size loosely distributed in the myxoid
stroma, and vessels of different sizes and wall thicknesses.
Immunohistochemistry indicated that AAMs were strongly
positive for CD34 and smooth muscle actin, moderately pos-
itive for desmin, estrogen receptors and progesterone receptor,
and mostly negative for S-100. After a median follow-up of
24 months, the recurrence rate was 33.3 %. Four recurrences
were in patients with positive initial margins. AAM is a slow
growing, locally invasive, benign tumor. Complete re-
section could lead to lower recurrence rate compared
with incomplete resection. Follow-up is necessary for
recurrent cases with repeated surgeries. The overall prognosis
could be favorable.
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Introduction

Aggressive angiomyxoma (AAM) is a rare angiogenic
soft tissue neoplasm that is usually locally invasive,
non-metastasizing and predominantly affects the pelvic
and perineal areas of premenopausal women. Steeper
and Rosai first reported nine cases of AAM in 1983
[1]. Since 1983, about 250 cases of AAM have been
reported in the literature [2]. The estimated male-to-
female ratio is 1:6.6 but could be even lower [2]. The
age distribution is wide, with most cases occurring in
20 to 40-year old women of childbearing age (range:6
to 77 years) [1-6]. The disease course is highly vari-
able, ranging from several months to years; the longest
course reported was 78 years [5].

Clinically, AAM manifests as slow growing, painless
solid mass with unclear borders, with the cephalad bor-
der often extending into the deep tissues. The tumor
often grows expansively, and can extend from the peri-
neum to the vagina and pararectal spaces, or even oc-
cupy the whole pelvic cavity [7]. The clinical manifes-
tations are not obvious. The mass is usually painless
with presenting symptoms of oppression, polyuria and
a ‘sagging sensation’ due to the enlarging mass.
However, approximately 70 % of patients are symptom
free even when the tumor invades the bladder, rectum,
or levator ani muscle.

Due to its rare occurrence, misdiagnosis is common.
Imaging studies, particularly magnetic resonance imaging
(MRI), are helpful for the clinical management of AAM and
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follow-up [8]. Precise preoperative assessment is a crucial step
in planning the best surgical approach for tumor removal [9].

This retrospective analysis explores the clinical fea-
tures, pathological characteristics, treatment and progno-
sis of AAM in 20 patients admitted to the Peking Union
Medical College Hospital, Beijing, China between 2000
and 2014.

Materials and Methods
Ethics

The study was approved by the Ethics Committee of the
Peking Union Medical College Hospital. The committee
waived the need for individual consent because of the retro-
spective nature of the study.

Management

All diagnoses of AAM were confirmed after surgery by at
least two pathologists, based on the review of the pathological
slides and immunohistochemistry.

Surgery was the first choice of treatment for patients with
primary and recurrent AAM. The surgery aimed to remove the
tumors completely without seriously impacting the genital
anatomy or pelvic organ function. Radiotherapy was used
for patients with recurrent AAM and in those with persistent
symptoms.

Data Collection

Medical charts were reviewed to record clinical characteristics
including physical examination, ultrasonography, computed
tomography (CT) and magnetic resonance imaging (MRI).
The characteristics of the treatments were extracted from the
charts. Pathological data were reviewed and included in the
analysis.

Follow-up

Patient follow-up, including physical examinations and
imaging, was undertaken every month for the first year,
every 2 months for the second year, every three months
during Years 3 and 4, and every 6 months thereafter.
The date of the first definitive signs of recurrence,
identified by physical examination or imaging was re-
corded. Follow-up was censored on 31 December 2014.

Data Analysis

No formal analysis or hypothesis testing was undertaken on
the data from this small series of patients.
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Results
Clinical Manifestations

The clinical data are shown in Table 1. All patients were female:
the median age was 41 (14 to 58) years. The interval between
the detection of a mass and the first treatment ranged from
3 months to 13 years. Seven lesions involved the vulva alone
Thirteen patients had lesions involving adjacent organs: vagina
(n = 2); pelvis and peritoneum (n = 3); peritoneum (n = 2);
cervix (n = 1); vagina and rectum (n = 1); uterus (n = 1); pelvis
(n = 1), bladder and ureter (n = 1); rectum (n = 1).

Management

Eighteen patients underwent complete tumor excision, and in
four patients this included a positive surgical margin. One pa-
tient with a tumor invading the rectal serosal layer underwent
partial excision. One patient who was pregnant at the time of
presentation received six injections of GnRHa and did not un-
dergo surgery. No radical resections were performed.

Tumor location in 13 of the 20 originally presenting cases
was relatively limited, and excision was uncomplicated with a
surgical duration of less than 45 min and blood loss of less
than 50 mL. In the other seven relapsing/progressing cases,
the surgical duration was 110 to 240 mins and blood loss was
100 to 3000 mL.

One patient developed a postoperative wound infection,
and another patient required follow up surgery due to intra-
peritoneal hemorrhage.

Pathological Characteristics and Immunohistochemistry

Tumor size ranged from 4 to 24 cm. In the 13 non relapsing/
progressing cases tumor diameter was <5 cm compared with a
diameter > 10 cm in the other three patients.

Gross examination revealed that the tumors were soft in
texture, pink in color, and had mucus on the surface (Fig. 1).
Microscopic examination revealed non-encapsulated lesions,
with spindle cells and stellate cells of almost identical size
loosely distributed in the myxoid stroma. The tumors
contained blood vessels of different sizes and the tumors had
differing wall thicknesses (Fig. 2).

The immunohistochemistry results are summarized in
Table 2. The AAM tumors tended to be strongly positive for
CD34 and smooth muscle actin (SMA), moderately positive
for desmin, estrogen and progesterone receptors, and mostly
negative for S-100.

Follow-up

Median follow-up was 24 (7 to 288) months. Six patients
(33.3 %) presented with tumor relapse/progression after
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surgery (including two patients with negative margins at first
surgery, and four patients with positive margins) at a median
of 18 (4-48) months after initial surgical treatment. All six
patients underwent a second surgical resection of the tumor.
One patient (Patient 1) had a third surgical resection (Table 1).
No patient developed distant metastases. No tumor- or
surgery-related death occurred.

Discussion

AAM is an uncommon angiogenic soft tissue neoplasm that
preferentially occurs in the pelvic and perineal areas of women
of reproductive age [5, 9]. A few cases have been reported in
the genital area of men [5]. These tumors are characterized by
an abundant arterial blood supply [10].

The lesions in all 20 patients were located in the pelvis and
perineum. After a median follow-up of 24 months (range 7 to
288 months), the recurrence rate was 33.3 % (6/18). Half of the
presenting lesions and all relapsing lesions involved adjacent
organs. Most relapses were related to incomplete resection.

The disease characteristics were consistent with previous
studies [1-6]. The AAMs range from 1 cm [3] to 60 cm [7],
with an average of >10 cm [11]. The tumor is usually non-
encapsulated with unclear borders, which can invade sur-
rounding tissues. The mass is usually soft and stretchy like
rubber, but sometimes can be hard like fibroma. The tumor
surface is pink or brown in color, while the cross section is
greyish pink in color and has been described as looking like
translucent gelatum.

Ultrasonic revealed solid masses with homogeneous echo
patterns and unclear borders with no inflammation, but was
unable to provide a definite diagnosis or fully evaluate the
resection margin. For this CT or MRI were of use. CT reveals
a low-density mass, equivalent or slightly lower than that of

Fig. 1 Gross examination of a resected tumor. The tumor was solid and
soft in texture with mucus on the surface. The cross section was grey and
pink in color

Fig. 2 Microscopic examination revealing diffuse stellate cells and
collagenous fibers, which were distributed in a myxoid stroma, with
vessels of different sizes and wall thicknesses (low-power, HE staining)

muscles, with clear borders and ‘swirling” appearance, inter-
observer agreement was high (83 %) [11, 12]. T1-weighted
MRI shows iso-intense tumors compared with muscle tissue.
Contrast medium results in moderate enhancement of tumor
signal density. High signal intensity within the tumor is usu-
ally observed with T2-weighted MRI [12, 13].

Diffuse stellate cells and collagenous fibers were distribut-
ed in the myxoid stroma, with vessels of different sizes and
wall thicknesses. AAMs usually have an invasive border, of-
ten with entrapment of adipose tissues and skeletal muscles at
the periphery [14]. Mitotic activity is rare; and mastocytes and
erythrocytes are often seen in the intercellular substance [14].
Blood vessels of different sizes are usually seen, and this is a
significant histological feature [11, 14, 15].

Benign tumors of the perineum, especially
angiomyofibroblastoma (AMFB), should be histologically dif-
ferentiated from AAMs [16]. The borders of AMFBs are usu-
ally well-defined, and the tumor size is relatively small. AMFB
are soft or slightly stretchy, and the cross section of the tumor is
brown, pink, or yellow in color. Characteristically, there are
alternating hypocellular and hypercellular areas. The risk of

Table 2 Immunohistochemistry profile of AAM

Antigen Cases (Number/Number tested) Positive rate (%)
SMA 14/15 933

CD34 10/10 100

Desmin 9/14 64.3

ER 7/11 63.6

PR 8/11 72.7

S-100 1/7 14.3

AAM Aggressive angiomyxoma, £R Estrogen receptor, PR Progesterone
receptor, SMA Smooth muscle actin
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local recurrence of AFMB is very low but is occasionally re-
ported [3, 4, 14, 16-19].

AAM does not have any specific immunohistochemistry
marker [3, 19]. Desmin and SMA were mostly positive. The
Ki-67 index is usually <1 %, which indicates low proliferation
[15, 20]. About 90 % of tumor cells are positive or weakly
positive to estrogen and progesterone receptors [3].

Complete resection with wide margins, especially on
the cephalad border, is recommended to avoid recur-
rence [21]. However, these tumors often invade surrounding
tissues and the visceral peritoneum, making complete resec-
tion difficult. Blood loss is quite high, and in cases of exten-
sive tumor growth it has been reported to be as high as
10,000 mL [22, 23].

Since AAM is benign and not life-threatening, repeated
surgery can be performed. Conservative surgery with partial
resection or positive margin is also acceptable. Here, second
resection resulted in satisfactory prognosis in all four patients
with relapse/progression due to incomplete resection at the
first attempt. One patient had tumor involvement of the rectal
serosal layer, requiring a partial resection. Long-term follow-
up in this patient showed no evidence of tumor progression
and quality of life was maintained.

Lymph node dissection is not required as AAMs do not
metastasize to lymph nodes. Angiogenesis embolization is
not used as routine therapy, as the blood supply in AAM is
quite abundant [2, 24].

With low mitotic activity, it is unlikely that chemotherapy
and radiotherapy are useful adjuvant therapies [25]. However,
radiotherapy is reportedly effective for relapsing AAM [26].
One patient received radiotherapy following a third resection
for AAM relapse, and this resulted in a good prognosis.

AAMs may be associated with gonadal hormones and gra-
vidity quickly increases the growth of the neoplasm [20].
Indeed, tumor size rapidly increased from 18 to 22 cm in a
single pregnant patient in the present series.

GnRHa administration can achieve long-term remission of
the tumor [27], and may be effective [23, 27-29], but this is
not definitive. Drug resistance may be a problem, resulting in
quick relapse after GnRHa withdrawal [18]. Overall, GnRHa
may be useful in cases with incomplete resection or in inop-
erable case and preoperatively may reduce the size of the
tumor [14]. Here, GnRHa was administered to two patients:
one woman who was pregnant at the time of presentation and
another woman who suffered a relapse at 2.5 years, but the
outcomes were unsatisfactory.

Antiestrogenic therapies such as ovariectomy, tamox-
ifen, or aromatase inhibitor are not effective in the treat-
ment of AAM [25]. Consequently, these approaches were not
adopted here.

The AAM relapse rates are between 36 % and 72 % [1-5,
12]. Here this was 31.6 % (6/19). All patients with a positive
margin relapsed, and 13.3 % of those with negative margins.
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70 % of patients might be expected to have relapsed within
3 years of primary surgery [2]. The initial relapse is usually
located in the primary surgery area.

Careful follow-up instead of surgery, radiotherapy, embo-
lization or hormone therapy might be the correct approach,
especially for patients with recurrent tumors and in those with
large tumors in which resection may increase morbidity [30].
Five of the six patients with relapsing/progressing AAM in
this study underwent a second surgery 2 to 3 years after re-
lapse/progression. One patient who presented with a second
recurrence (6 months after the second surgical treatment)
underwent a third surgical therapy 5 years later, illustrating
the importance of long-term follow-up.

To date, fewer than 250 cases of AAM have been reported
in total, and cytogenetic abnormalities have been identified
only in seven cases [31]. In China, AAM is regarded as having
a low malignant potential, while in other countries it is con-
sidered as a benign tumor associated with repeated recurrence
and a satisfactory prognosis. The ‘aggressive’ nature of AAM
refers to the proliferation of tumor blood vessels and local
invasion, as well as its propensity for recurrence [30]. Only
two patients in the literature have been reported to develop
lung metastases leading to death [17, 32].

The present series is one of the largest to date, but it re-
mains a retrospective study with a small sample size. The
rarity of the disease precludes any firm conclusion on its treat-
ment. Multicenter studies at the national level should be de-
signed provide larger sample sizes and confirm treatment
recommendations.

Conclusions

AAM is a slow growing, locally invasive, benign tumor.
Preoperative diagnosis is difficult, and CT and/or MRI can
help to increase the preoperative diagnosis rate. Complete
resection should reduce recurrence rates compared with in-
complete resection. Close follow-up is necessary for recurrent
cases requiring repeated surgery.

Compliance with Ethical Standards All procedures performed in
studies involving human participants were in accordance with the ethical
standards of Peking Union Medical College Hospital Committee and with
the 1964 Helsinki declaration and its later amendments or comparable
ethical standards. The committee waived the need for individual consent
because of the retrospective nature of the study.

Authors’ Contribution Ying Sun and Lan Zhu contributed to concep-
tion and design; Ying Sun, Lan Zhu, Xiaoyan Chang, Jie Chen and Jinghe
Lang contributed to acquisition of data, or analysis and interpretation of
data; Ying Sun and Lan Zhu have been involved in drafting the manuscript
or revising it critically for important intellectual content; all authors have
given final approval of the version to be published. Guarantor: Lan Zhu.

Contflict of Interest
interest.

The authors declare that they have no conflict of



Analysis of rare aggressive angiomyxoma

137

References

10.

11.

12.

13.

14.

15.

16.

17.

Steeper TA, Rosai J (1983) Aggressive angiomyxoma of the female
pelvis and perineum. Report of nine cases of a distinctive type of
gynecologic soft-tissue neoplasm. Am J Surg Pathol 7(5):463-475
Chan YM, Hon E, Ngai SW, Ng TY, Wong LC (2000) Aggressive
angiomyxoma in females: is radical resection the only option? Acta
Obstet Gynecol Scand 79(3):216-220

Fetsch JF, Laskin WB, Lefkowitz M, Kindblom LG, Meis-Kindblom
IM (1996) Aggressive angiomyxoma: a clinicopathologic study of
29 female patients. Cancer 78(1):79-90. doi:10.1002/(SICT)1097-
0142(19960701)78:1<79::AID-CNCR13>3.0.CO;2-4

Piura B, Shaco-Levy R (2005) Pedunculated aggressive
angiomyxoma arising from the vaginal suburethral area: case report
and review of literature. Eur J Gynaecol Oncol 26(5):568-571
Chihara Y, Fujimoto K, Takada S, Hirayama A, Cho M, Yoshida K,
Ozono S, Hirao Y (2003) Aggressive angiomyxoma in the scrotum
expressing androgen and progesterone receptors. Int J Urol 10(12):
672-675

Baruah S, Latthe P, Bhatti NR, Ghataura SS (2004) Aggressive
angiomyxoma of the vulva. Hosp Med 65(4):248-249

Chen L, Schink JC, Panares BN, Barbuto D, Lagasse LD (1998)
Resection of a giant aggressive angiomyxoma in the Philippines.
Gynecol Oncol 70(3):435-439

Jeyadevan NN, Sohaib SA, Thomas JM, Jeyarajah A, Shepherd JH,
Fisher C (2003) Imaging features of aggressive angiomyxoma. Clin
Radiol 58(2):157-162

Brunelle S, Bertucci F, Chetaille B, Lelong B, Piana G, Sarran A
(2013) Aggressive angiomyxoma with diffusion-weighted magnet-
ic resonance imaging and dynamic contrast enhancement: a case
report and review of the literature. Case Rep Oncol 6(2):373-381.
doi:10.1159/000353487

Smith HO, Worrell RV, Smith AY, Dorin MH, Rosenberg RD,
Bartow SA (1991) Aggressive angiomyxoma of the female pelvis
and perineum: review of the literature. Gynecol Oncol 42(1):79-85
Corson SL, Rosato EL, Rosato FE, Eschelman DJ (2002)
Aggressive angiomyxoma of the pelvis: case report and review.
Int J Fertil Womens Med 47(6):248-252

Outwater EK, Marchetto BE, Wagner BJ, Siegelman ES (1999)
Aggressive angiomyxoma: findings on CT and MR imaging. AJR
Am J Roentgenol 172(2):435-438. doi:10.2214/ajr.172.2.9930798
Stewart ST, McCarthy SM (2004) Case 77: aggressive angiomyxoma.
Radiology 233(3):697-700. doi:10.1148/radiol.2333021670
McCluggage WG (2009) Recent developments in vulvovaginal pa-
thology. Histopathology 54(2):156—173. doi:10.1111/j.1365-
2559.2008.03098.x

McCluggage WG, Patterson A, Maxwell P (2000) Aggressive
angiomyxoma of pelvic parts exhibits oestrogen and progesterone
receptor positivity. J Clin Pathol 53(8):603-605

Gungor T, Zengeroglu S, Kaleli A, Kuzey GM (2004) Aggressive
angiomyxoma of the vulva and vagina. A common problem: mis-
diagnosis. Eur J Obstet Gynecol Reprod Biol 112(1):114-116
Siassi RM, Papadopoulos T, Matzel KE (1999) Metastasizing ag-
gressive angiomyxoma. N Engl J Med 341(23):1772. doi:10.1056
/NEIM199912023412316

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

Dierickx I, Deraedt K, Poppe W, Verguts J (2008) Aggressive
angiomyxoma of the vulva: a case report and review of literature.
Arch Gynecol Obstet 277(6):483-487. doi:10.1007/s00404-008-
0561-3

Amezcua CA, Begley SJ, Mata N, Felix JC, Ballard CA (2005)
Aggressive angiomyxoma of the female genital tract: a clinicopath-
ologic and immunohistochemical study of 12 cases. Int J Gynecol
Cancer 15(1):140-145. doi:10.1111/.1048-891x.2005.15015.x
Htwe M, Deppisch LM, Saint-Julien JS (1995) Hormone-depen-
dent, aggressive angiomyxoma of the vulva. Obstet Gynecol 86(4
Pt 2):697-699

Han-Geurts 1J, van Geel AN, van Doorn L, Md B, Eggermont AM,
Verhoef C (2006) Aggressive angiomyxoma: multimodality treat-
ments can avoid mutilating surgery. Eur J Surg Oncol 32(10):1217—
1221. doi:10.1016/.€js0.2006.06.008

Simo M, Zapata C, Esquius J, Domingo J (1992) Aggressive
angiomyxoma of the female pelvis and perineum. Report of two
cases and review of the literature. Br J Obstet Gynaecol 99(11):
925-927

McCluggage WG, Jamieson T, Dobbs SP, Grey A (2006)
Aggressive angiomyxoma of the vulva: dramatic response to
gonadotropin-releasing hormone agonist therapy. Gynecol Oncol
100(3):623-625. doi:10.1016/j.ygyno.2005.09.033

Steiner E, Schadmand-Fischer S, Schunk K, Bezzi I, Weikel W,
Pilch H, Knapstein PG (2001) Perineal excision of a large
angiomyxoma in a young woman following magnetic resonance
and angiographic imaging. Gynecol Oncol 82(3):568-570.
doi:10.1006/gyno.2001.6296

Magtibay PM, Salmon Z, Keeney GL, Podratz KC (2006)
Aggressive angiomyxoma of the female pelvis and perineum: a
case series. Int J Gynecol Cancer 16(1):396—401. doi:10.1111
/3.1525-1438.2006.00225 x

Rhomberg W, Jasarevic Z, Alton R, Kompatscher P, Beer G,
Breitfellner G (2000) Aggressive angiomyxoma: irradiation for re-
current disease. Strahlenther Onkol 176(7):324-326

Fine BA, Munoz AK, Litz CE, Gershenson DM (2001) Primary
medical management of recurrent aggressive angiomyxoma of the
vulva with a gonadotropin-releasing hormone agonist. Gynecol
Oncol 81(1):120-122. doi:10.1006/gyno.2000.6119

Brooks SE, Balidimos I, Reuter KL, Khan A (1998) Virtual
consult—aggressive angiomyxoma of the vulva: impact of GnRH
agonists. Medscape Womens Health 3(3):4

Shinohara N, Nonomura K, Ishikawa S, Seki H, Koyanagi T (2004)
Medical management of recurrent aggressive angiomyxoma with
gonadotropin-releasing hormone agonist. Int J Urol 11(6):432-435.
doi:10.1111/.1442-2042.2004.00816.x

Behranwala KA, Thomas JM (2003) 'Aggressive' angiomyxoma: a
distinct clinical entity. Eur J Surg Oncol 29(7):559-563
Rawlinson NJ, West WW, Nelson M, Bridge JA (2008) Aggressive
angiomyxoma with t(12;21) and HMGA?2 rearrangement: report of
a case and review of the literature. Cancer Genet Cytogenet 181(2):
119-124. doi:10.1016/j.cancergencyto.2007.11.008

Blandamura S, Cruz J, Faure Vergara L, Machado Puerto I, Ninfo V
(2003) Aggressive angiomyxoma: a second case of metastasis with
patient's death. Hum Pathol 34(10):1072-1074

@ Springer


http://dx.doi.org/10.1002/(SICI)1097-0142(19960701)78:1%3C79::AID-CNCR13%3E3.0.CO;2-4
http://dx.doi.org/10.1002/(SICI)1097-0142(19960701)78:1%3C79::AID-CNCR13%3E3.0.CO;2-4
http://dx.doi.org/10.1159/000353487
http://dx.doi.org/10.2214/ajr.172.2.9930798
http://dx.doi.org/10.1148/radiol.2333021670
http://dx.doi.org/10.1111/j.1365-2559.2008.03098.x
http://dx.doi.org/10.1111/j.1365-2559.2008.03098.x
http://dx.doi.org/10.1056/NEJM199912023412316
http://dx.doi.org/10.1056/NEJM199912023412316
http://dx.doi.org/10.1007/s00404-008-0561-3
http://dx.doi.org/10.1007/s00404-008-0561-3
http://dx.doi.org/10.1111/j.1048-891x.2005.15015.x
http://dx.doi.org/10.1016/j.ejso.2006.06.008
http://dx.doi.org/10.1016/j.ygyno.2005.09.033
http://dx.doi.org/10.1006/gyno.2001.6296
http://dx.doi.org/10.1111/j.1525-1438.2006.00225.x
http://dx.doi.org/10.1111/j.1525-1438.2006.00225.x
http://dx.doi.org/10.1006/gyno.2000.6119
http://dx.doi.org/10.1111/j.1442-2042.2004.00816.x
http://dx.doi.org/10.1016/j.cancergencyto.2007.11.008

	Clinicopathological...
	Abstract
	Introduction
	Materials and Methods
	Ethics
	Management
	Data Collection
	Follow-up
	Data Analysis

	Results
	Clinical Manifestations
	Management
	Pathological Characteristics and Immunohistochemistry
	Follow-up

	Discussion
	Conclusions
	References


