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Abstract

Background Angiomatoid fibrous histiocytoma (AFH) is

a rare soft tissue neoplasm, and its rarity makes studying it

difficult. We found that several of our patients with AFH

presented with radiologically suspicious local lymph nodes

that were sampled because of their imaging characteristics,

but the nodes proved to be benign on pathologic evalua-

tion. Although the frequency of this finding is unknown, it

seems important for orthopaedic oncologists who care for

patients with AFH to know whether suspicious-appearing

associated nodes in these patients warrant aggressive

management.

Questions/purposes (1) How often do patients with newly

diagnosed AFH present with radiologically suspicious

lymph nodes? (2) How often are the radiologically suspi-

cious nodes malignant on pathologic evaluation?

Methods In this retrospective, Health Insurance Porta-

bility and Accountability Act-compliant study, we used a

hospital database to identify all 54 patients treated at our

hospital for AFH between 1993 and 2016. This study was

performed with institutional review board waiver. All of

the patients were considered potentially eligible for anal-

ysis. Of the patients, 19 (35%) had pretherapy imaging;

during the period in question, pretherapy imaging generally

was obtained when there was uncertainty regarding extent

of disease. All patients who had imaging underwent MRI,

and four also had fluorodeoxyglucose positron emission

tomography (FDG PET/CT). Imaging reports were

reviewed to identify which patients had nodes that were

called suspicious in the reports. All patients with nodes

described as suspicious on imaging underwent subsequent

pathologic analysis for the presence or absence of meta-

static AFH cells in the node.

Results Seven of 19 patients with pretherapy imaging had

local lymph nodes called suspicious for nodal metastases.

Pathologic analysis of these nodes showed they were

malignant in only one patient, whereas six patients had

nodes that were histologically benign despite suspicious

imaging findings. Benign nodes measured as much as

3.2 9 1.8 cm on MRI and showed maximum standardized

uptake values up to 10.9 on FDG PET/CT.

Conclusions Patients with newly diagnosed AFH present

with benign lymph nodes that are mistaken for malignancy

on imaging. Orthopaedic surgeons and radiologists should

be aware of this finding in patients with AFH. Less-
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invasive management of suspicious nodes, such as image-

guided biopsy, may be preferable to nodal resections, as

this will help decrease the aggressiveness of surgery for

patients with newly diagnosed AFH.

Level of Evidence Level IV, diagnostic study.

Introduction

Angiomatoid fibrous histiocytoma (AFH) is a rare soft tissue

neoplasm of unclear origin [14]. It is most commonly found

superficially in the extremities of patients younger than

30 years [3, 5], although it has been found in other sites

including the soft tissues of the neck and trunk, brain, lungs,

peritoneum, retroperitoneum, gynecologic tract, and bone,

and at ages ranging from infancy to the elderly [2, 14]. AFH

was first reported as a subtype of malignant fibrous histiocy-

toma [4], but has since been reclassified as a distinct

pathologic process [3]. Most AFHs have an indolent course

with local recurrences in only 15% of cases and even lower

rates of metastases. AFH has three characteristic chromoso-

mal translocations [1, 11], which are important in diagnosis,

because histopathologic findings of AFH may be confused

with several other benign and malignant lesions [7, 12–14].

The management of AFH is considered to be wide local

excision and followup for recurrence; however, with unre-

sectable or metastatic disease, adjuvant chemotherapy and/

or radiation therapy may be used [14]. Thus, appropriate

staging of nodal and distant metastases affects patient man-

agement. Local staging often is assisted by MRI [10], and

when appropriate, staging may be augmented by fluo-

rodeoxyglucose positron emission tomography (FDG PET/

CT) [9]. At our institution, we noted a subset of patients with

newly diagnosed AFH who presented with suspiciously

enlarged or FDG-avid lymph nodes on MRI and (in those

who had this modality performed) FDG PET/CT, but in

whom histologic evaluation revealed the nodes to be benign.

Although the frequency of this finding is unknown, it seems

important for orthopaedic oncologists who care for patients

with AFH to know whether suspicious-appearing associated

nodes in these patients warrant aggressive management.

We therefore performed a retrospective study to deter-

mine: (1) how often patients with newly diagnosed AFH

present with radiologically suspicious lymph nodes, and (2)

how often the radiologically suspicious nodes are malig-

nant on pathologic evaluation?

Patients and Methods

This retrospective, single-institution study was performed

in compliance with the Health Insurance Portability and

Accountability Act and approved by the institutional

review board. As this study was retrospective, without

effect on patient management, the requirement to obtain

informed consent was waived by the board. The Memorial

Sloan Kettering Cancer Center health information system

was searched for patients with a diagnosis of AFH from

1993 to 2016.

Fifty-four patients with AFH were identified (28 male

and 26 female patients), with an age range of 2 to 79 years

(median, 22 years) (Table 1). All of these patients were

considered potentially eligible for analysis. The health

information system then was reviewed to determine which

of these patients underwent cross-sectional staging imaging

(MRI, CT, and/or FDG PET/CT) at initial diagnosis, before

resection or therapy. Nineteen of 54 (35%) patients

underwent pretherapy imaging; all 19 (100%) had MRI and

four of 19 (21%) also had FDG PET/CT. In general, MRI

was used when the extent of local disease was uncertain,

and FDG PET/CT was used when there was concern for

unsuspected sites of disease. MRI reports were reviewed to

document whether nodes were called suspicious for nodal

metastases and to document lymph node sizes. No patients

underwent CT at initial diagnosis. FDG PET/CT reports

were reviewed to document whether nodes were called

suspicious for nodal metastases and for maximum stan-

dardized uptake value (SUVmax).

In total, seven of 19 patients (37%) with pretherapy

imaging had imaging findings suspicious for nodal metas-

tases. All seven patients with suspicious nodes on

pretherapy imaging had subsequent pathologic evaluation

of the nodes by biopsy (n = three) or nodal resection

(n = four). When performed as nodal resections they were

Table 1. Characteristics of patients with AFH (n = 54)

Patient characteristic Result

Age (median, range) 22 years (2–79 years)

Gender

Male 28 (52%)

Female 26 (48%)

Primary AFH site

Soft tissues of the:

Head/neck 8 (15%)

Trunk 14 (26%)

Extremities 26 (48%)

Other locations

Bone 3 (5%)

Brain 1 (2%)

Pleura 1 (2%)

Peritoneum 1 (2%)

AFH = angiomatoid fibrous histiocytoma.
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all performed separately and not in continuity with the

primary mass. Nodes were deemed metastatic if histologic

evaluation showed any AFH cells.

Results

Seven of the 19 patients with pretherapy imaging had

imaging findings suspicious for nodal metastases. All seven

had suspicious lymph nodes noted on MRI in locoregional

nodal basins. Nodal lesions measured up to 32 9 18 mm

(Table 2). Three patients had focally FDG-avid nodes that

were considered suspicious for nodal metastases. Nodal

lesions had FDG avidity of up to a SUVmax of 10.9

(Table 2).

AFH metastasis was found in the nodes of only one of

the seven patients who had lymph-node sampling based on

suspicious imaging findings. At last followup, approxi-

mately 1 year after diagnosis, this patient was alive with

stable disease and no additional detected metastases. The

remaining six patients had benign nodes on pathologic

evaluation despite suspicious imaging findings. For exam-

ple, one patient had local nodes measuring up to

32 9 18 mm and FDG SUVmax of 10.9 on FDG PET/CT,

which were considered suspicious on imaging, yet nodal

pathologic evaluation was benign (Fig. 1). Another patient

presented with an enlarged and FDG-avid right antecubital

node, which was considered suspicious on imaging, how-

ever pathologic evaluation was benign (Fig. 2).

In a search of our Hospital Information System on all 54

patients with AFH, four had documented local recurrences

and none had documentation of distant metastases. None of

these four patients were among the 19 who had pretherapy

imaging.

Discussion

It is important for orthopaedic oncologists who care for

patients with AFH to know if associated nodes which are

suspicious on imaging warrant aggressive management.

We noted that several patients with AFH presented with

radiologically suspicious local lymph nodes that were

sampled because of their imaging characteristics, but the

nodes were benign on pathologic evaluation. We decided to

evaluate how common this phenomenon is. In this retro-

spective study, we found that patients with newly

diagnosed AFH, a rare neoplasm of unclear origin, often

Table 2. Patients with AFH undergoing pretherapy imaging (n = 19)

Patient

number

Age

(years)

Gender Primary AFH

site

Year of primary

diagnosis

Suspicious nodes on

imaging?

Size on MRI

(mm)

SUV on

PET/CT

Pathology of

nodes

1 5 F Right gluteal 2007 No

2 6 F Left thigh 2007 No

3 7 M Right forearm 2016 Yes–antecubital 8 9 8 3.0 Benign

4 9 F Left arm 2005 No

5 10 F Right

shoulder

2001 No

6 11 M Left arm 1995 Yes–axillary 12 9 10 Benign

7 11 F Right groin 2004 Yes–inguinal 16 9 12 Benign

8 13 M Left axilla 2014 Yes–axillary 29 9 10 Malignant

9 18 M Left face 2011 Yes–neck 16 9 14 3.9 Benign

10 21 M Right arm 2011 No

11 22 F Right thigh 2003 Yes–inguinal, iliac 32 9 18 10.9 Benign

12 27 F Right chest

wall

2006 No

13 28 F Right groin 2000 Yes–inguinal 16 9 10 Benign

14 33 M Neck 2009 No

15 36 F Right thigh 2008 No

16 39 F Right chest

wall

2016 No

17 41 F Left foot 2016 No

18 55 F Left thigh 2011 No

19 78 F Right knee 2004 No

AFH = angiomatoid fibrous histiocytoma; SUV = standardized uptake value; PET = positron emission tomography.
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have suspicious nodal lesions on imaging that are histo-

logically benign.

Our study had several limitations. This was a single

center study, which may limit generalizability of the

results. AFH is a rare disease, and thus the number of

patients in the study is small, which raises the possibility of

selection bias. For example, only 19 of 54 patients had

imaging at initial diagnosis. The reasons why these 19

patients were selected for imaging but not the other 35

could introduce selection bias in this retrospective study. In

general, MRI was performed when the extent of local

disease was uncertain, and FDG PET/CT was performed

when there was concern for unsuspected sites of disease.

We do not believe this potential for selection bias invali-

dates the findings of suspicious nodes on imaging with

benign pathology in the patients who underwent imaging.

Observer bias might apply, because the criteria for a sus-

picious lymph node on MRI or PET/CT might be observer

dependent. In general, nodes are considered suspicious on

MR if they are enlarged ([ 10 mm in short axis) and/or

rounded. Nodes are considered suspicious on FDG PET/CT

when they are focally FDG-avid above background. While

observer bias is possible in this retrospective study, we

believe the nodes deemed suspicious were appropriately

enlarged and/or FDG-avid to an extent that they would be

considered suspicious by a knowledgeable radiologist. The

methodology of diagnosing AFH on pathologic evaluation

has changed during the period that these patients were

treated, with the detection of gene fusions now playing a

major role. Thus, some patients were diagnosed with AFH

by evaluation of gene fusions, and others were not. We

used the original pathologic diagnosis of AFH to include

patients in this study. We did not readjudicate the slides.

While detection of gene fusions has added to the diagnosis

of AFH, the morphologic characteristics considered char-

acteristic of AFH have remained stable with time, the

diagnoses were made by subspecialized musculoskeletal

pathologists, and the diagnosis of AFH in these patients is

appropriate. Owing to the retrospective design of this

study, followup for local recurrence or metastases in these

patients is based on available data in our hospital infor-

mation system and thus may be incomplete.

While nodal metastases are not the most-common site of

metastasis from soft tissue neoplasms, a large prospective

database documents the occurrence of nodal metastases in

these patients [6]. The presence of nodal metastases

probably results in poorer prognosis [6]. Smaller studies

have documented the use of sentinel lymph node biopsy [8]

and image-guided biopsy [15] to detect nodal metastases in

patients with soft tissue neoplasms. The latter study

Fig. 1A–F Lymph nodes in a 22-year-old woman with primary right

thigh AFH were suspicious on imaging, but benign on pathologic

evaluation. (A) Axial PET, CT, and fused PET/CT images from a

PET/CT study show the primary right thigh soft tissue mass (arrow on

fused image). (B) An axial T1 gadolinium-enhanced MR image also

shows the primary right thigh soft tissue mass (arrow). (C) Axial PET,
CT, and fused PET/CT images show an FDG-avid (SUV 2.7) right

inguinal node, suspicious for nodal malignancy (arrow on fused

image). (D) An axial T1 gadolinium-enhanced MR image shows the

enlarged (22 9 14 mm) suspicious right inguinal node (arrow). (E)
Axial PET, CT, and fused PET/CT images show an FDG-avid (SUV

10.9) right external iliac node, suspicious for nodal malignancy

(arrow on fused image). (F) The axial T1 gadolinium-enhanced MR

image shows the enlarged (32 9 18 mm) suspicious right external

iliac node (arrow). Pathologic evaluation of specimen from the

surgical resection showed the malignant right thigh AFH, but the

lymph nodes were benign ‘‘with siderosis. No tumor seen.’’
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showed suspicious nodes which were first identified on

FDG PET/CT and subsequently biopsy proven to be nodal

metastases in a patient with a primary soft tissue Ewing

sarcoma [15]. Thus, suspicious nodes on imaging may lead

to the diagnosis of nodal metastases in patients with soft

tissue malignancies. To our knowledge, this is the first

published report of patients with AFH showing a high rate

of suspicious nodes on imaging that are not malignant.

Only one in seven patients with newly diagnosed AFH with

suspicious nodes on imaging showed nodal metastases on

pathologic evaluation. In patients with AFH, suspicious

nodes on imaging are often benign, and may be evaluated

by less-invasive management, such as image-guided biopsy

rather than nodal resection, if this will help decrease the

aggressiveness of surgery with curative intent.

The etiology of the benign nodal enlargement and FDG

avidity is unclear. Pathologically, most AFHs have a rim of

lymphoid tissue that has been believed to represent an

effaced lymph node and thus AFH may arise from nodal

tissue [14]. Lymph nodes usually are not enlarged or FDG-

avid unless involved with malignancy or inflammation, yet

the potential lymphoid origin of this neoplasm provides a

possible explanation for changes in local nodes. Although

AFH is relatively indolent compared with many soft tissue

neoplasms, recurrence and metastases do occur. Recur-

rence with nodal metastases has been pathologically

confirmed [4, 5]; thus, the setting of newly diagnosed AFH

may not parallel disease recurrence, whereas more-ag-

gressive AFH may have higher rates of nodal involvement.

Given the rarity of AFH, it may be difficult to perform a

large, prospective evaluation of the rate of malignancy in

suspicious nodes on imaging. This may be facilitated by

the creation of prospective databases such as has been

performed for sarcomas [6].

We showed that patients with newly diagnosed AFH

often exhibit suspicious nodal lesions on imaging that are

histologically benign. Less-invasive management of sus-

picious nodes, such as image-guided biopsy, may be

Fig. 2A–H A lymph node in a 7-year-old boy with primary right

forearm AFH was suspicious on imaging, but benign on pathologic

evaluation. (A) His axial PET, CT, and fused PET/CT images show

the primary right forearm soft tissue mass (arrow on fused image). (B)
The axial T1 gadolinium-enhanced MR image also shows the primary

right forearm soft tissue mass (arrow). (C) Axial PET, CT, and fused

PET/CT images show an FDG-avid (SUV 3.0) right antecubital node,

suspicious for nodal malignancy (arrow on fused image). (D) An axial
T1 gadolinium-enhanced MR image shows the rounded (8 9 8 mm)

suspicious right antecubital node (arrow). (E) Pathologic evaluation

of the right forearm soft tissue mass showed spindle tumor cells and

was diagnostic of AFH (Stain, hematoxylin & eosin; original

magnification, 940). (F) Pathologic evaluation of the antecubital

node which was suspicious on imaging showed a reactive lymph node

with large follicles and germinal centers, but no evidence of

malignancy (Stain, hematoxylin & eosin; original magnification,

940).
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preferable to nodal resections, if this will help decrease the

aggressiveness of surgery with curative intent for newly

diagnosed AFH.
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