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a b s t r a c t 

Chondroblastoma, a rare benign bone tumor, is typically found in the epiphysis of long 

bones, with hand involvement being particularly uncommon. We present a case of an 11- 

year-old female with chondroblastoma involving the fourth distal phalanx of the hand. 

Imaging revealed a lytic, expansile lesion with sclerotic margins and no soft tissue compo- 

nent. A preoperative differential diagnosis included intraosseous glomus tumor, epidermal 

inclusion cyst, enchondroma, and chronic infection. The patient underwent open surgical 

biopsy and curettage for both diagnostic and treatment purpose. The final histopathologic 

diagnosis was chondroblastoma. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Chondroblastoma is a rare, benign neoplasm accounting for
approximately 1% of all primary bone tumors and 9% of all
benign bone tumors [ 1 ,2 ]. It was initially described in 1928 as
a “calcifying giant cell tumor” by Ewing and later termed “Be-
nign Chondroblastoma” by Jaffe and Lichtenstein in 1942 due
to its cartilaginous origin [3] . This tumor is frequently encoun-
tered in adolescents of mean age 15 years, and affects males
twice as much as females [2] . 

Although chondroblastoma can arise in various bones, it
is most commonly found in the epiphysis of long bones, with
✩ Competing Interests: The authors have declared that no competing
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the proximal humerus, proximal tibia, and proximal and dis-
tal femur being the most frequent sites [4] . Involvement of the
hands is rare [5–9] . One series identified only 3 cases of chon-
droblastoma in the hands out of 4680 bone tumors, affecting
the metacarpal, triquetrum, and the phalanx [9] . To our knowl-
edge, there have been seven reports of chondroblastoma in-
volving a phalanx in the hand [ 7 ,9–14 ]. Clinical manifestations
include pain, local swelling, effusion, and limited range of mo-
tion at the adjacent joint [15] . 

Radiological imaging plays a crucial role in the diagnosis
and management of chondroblastoma. Pathognomonic imag-
ing findings of this entity include classic location, geographic
and sclerotic margins, and cartilaginous matrix [16] . Advanced
 interests exist. 
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Fig. 1 – Clinical photographs of the patient at initial presentation showing (A) frontal view of the hands, (B) frontal and (C) 
lateral views centered on the left fourth digit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

imaging modalities, such as computed tomography and mag-
netic resonance imaging (MRI), can further delineate tumor
characteristics and assist in surgical planning. The rarity of
chondroblastoma of the hand, along with the similar appear-
ance to other bone tumors on imaging, poses challenges in
accurate diagnosis [17] . 

The standard treatment typically consists of surgical inter-
vention with curettage and bone grafting or cementation [6] .
In this case report, we present a rare instance of chondrob-
lastoma involving the fourth distal phalanx of the hand. By
sharing this case, we aim to improve diagnostic accuracy and
increase awareness of the key radiological findings that can
help differentiate chondroblastoma from other bone tumors
in atypical locations. 

Case report 

An 11-year-old female with otherwise no past medical history
presented to our institution with pain of the left ring finger
distal phalanx 4 months after a minor injury. Prior to this in-
cident the patient did not have any finger pain nor any mass
or swelling. Given persistent symptoms the patient and par-
ents decided to seek medical attention. History was negative
for any fevers, chills, or weight loss. Physical exam did not re-
veal any motor deficit, swelling, or erythema, but there was
tenderness to palpation over the nail bed ( Fig. 1 ). 

Imaging 

Due to the patient’s symptoms, a radiograph of the hand was
obtained ( Fig. 2 ) and showed a lytic, expansile lesion in the
fourth distal phalanx with minimal adjacent periostitis and
minimal fourth digit soft tissue swelling. There was no cor-
tical disruption or matrix calcification. Given the nonspecific
findings with differential diagnoses including neoplastic or in-
fectious conditions, further imaging was obtained. Contrast-
enhanced MRI of the left hand ( Fig. 3 ) demonstrated a low sig-
nal intensity process surrounded by a shell of cortical bone,
with areas of enhancement within the lesion. There was no
soft tissue component. The differential diagnosis at this time
included an intraosseous glomus tumor, epidermal inclusion
cyst, enchondroma, or chronic infection. Given the smooth
and minimally expansile appearance, as well as no definite
chondroid matrix, enchondroma was considered less likely.
The absence of a significant soft tissue component and pres-
ence of intrinsic enhancement made an epidermal inclusion
cyst less likely, leaving intraosseous glomus tumor or possibly
chronic infection as the leading possibilities. 

Treatment and follow-up 

Given the patient’s persistent symptoms and location of the
mass, the patient and their family agreed to undergo open sur-
gical biopsy and curettage for both diagnostic and treatment
purposes. A small open approach to the distal phalanx was
performed. Curettes were used to obtain a tissue sample of the
mass which was sent for both frozen and permanent pathol-
ogy analysis. Intraoperative interpretation of the biopsy by our
soft tissue and bone pathologist was indicative of a chondrob-
lastoma, which was confirmed several days later with the per-
manent pathology studies. After confirming a benign diagno-
sis intraoperatively with the frozen specimen, bone graft was
used to reconstruct the defect in the phalanx. Postoperatively
the patient was splinted for 2 weeks, at which time sutures
were removed and hand therapy was initiated. In the subse-
quent months, they have demonstrated continued clinical im-
provement. Post-operative and follow up radiographs are con-
sistent with the history of open curettage and grafting of the
site ( Fig. 5 ). Due to the extent of distal phalangeal involvement,
the plan is to continue to evaluate the patient closely for evi-
dence of local recurrence by clinical exam and radiography. If
recurrence does occur, future treatment options may include
radiofrequency ablation as well as repeat surgical curettage
and grafting. 

Discussion 

Chondroblastoma is a rare type of benign cartilaginous bone
tumor which constitutes approximately 1% of all bone neo-
plasms [18] . It most commonly occurs in the epiphysis of
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Fig. 2 – (A) PA and (B) lateral radiograph of the left hand showing a focal lytic, expansile lesion (white arrow) in fourth distal 
phalanx with minimal adjacent periostitis (arrowhead) and minimal fourth digit soft tissue swelling. 

Fig. 3 – (A) Sagittal T1-weighted nonfat-suppressed MRI of the left hand demonstrates a hypointense lesion (arrow) 
involving the fourth digit distal phalanx, with slight sparing of the tuft and no cortical disruption. (B) Sagittal T2-weighted 

fat saturated and (C) T1-weighted fat saturated post contrast MRI of the left hand demonstrates heterogeneous increased 

signal intensity involving the bone (arrow) without abnormal soft tissue signal. (D) Coronal T1-weighted fat-saturated 

postcontrast images of the third through fifth digits demonstrates mild enhancement of the lesion (arrow head). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

long bones in skeletally immature patients, especially the
humerus, tibia, and femur. Chondroblastoma occurrence in
the hand is rare, with occurrence in the phalanx being ex-
tremely rare [9] . The radiographic appearance in our case has
similarities to the appearance described in long bones, includ-
ing a lytic lesion with sclerotic margins and bony expansion
( Figs. 2 and 3 ). The case we describe can be compared to the
available cases presented in the literature. Garin and Wang
[19] as well as Gregory et al. [7] both describe a lytic and ex-
pansile lesion involving the ring finger distal phalanx, with
the exception of more periosteal new bone formation in the
former. Neviaser et al. [12] described 2 patients with chondrob-
lastoma in the middle phalanx of the hand, describing a mul-
tiloculated lytic lesion of which one appeared to have cortical
perforation. Peh et al. [10] describes a metadiaphyseal lesion
involving the left thumb proximal phalanx with features of an
expansile lytic lesion containing thin septations and patho-
logic fracture. Lichtenstein and Bernstein [13] describe a lytic
expansile lesion involving the second proximal phalanx. Ar-
nander et al. [11] describe a case misdiagnosed initially as os-
teomyelitis following minor penetrating injury, described as
middle finger distal phalanx subungual expansile lytic lesion
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Fig. 4 – Photomicrographs of surgical biopsy tissue stained with hematoxylin and eosin demonstrate sheets of polygonal 
cells with ovoid or twisted nuclei, as well as few osteoclast-like giant cells. 

Fig. 5 – (A) PA and (B) lateral radiographs of the left hand fourth distal phalanx 10 weeks following biopsy and curettage, 
demonstrating postsurgical changes from open curettage and grafting (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

with indistinct cortex. Kumar et al. [14] describe a mottled lu-
cency involving the metadiaphysis of the middle phalanx ring
finger. 

Classic radiographic findings for chondroblastoma include
a well-demarcated lytic lesion with thin sclerotic rim. These
lesions tend to be small averaging 3-6 cm, and central calci-
fications are common with varying degrees of mineralization
[16] . MRI features of the tumor matrix tend to show a lobulated
rim, with low signal intensity of T1-weighted images and vari-
able signal intensity of T2-weighted images [20] . The hetero-
geneous internal content is explained by the potential vari-
ability of internal contents including chondroid matrix, hy-
percellularity, calcifications, and hemosiderin. Chondroblas-
toma is commonly associated with peritumoral edema, soft
tissue edema, and periostitis [ 21 ,22 ]. Contrast enhanced MRI
can show peripheral and septal enhancement [23] . Despite
classic imaging features, definitive diagnosis requires tissue
sampling with histologic evaluation, especially in scenarios
not fitting a classic location or epidemiologic picture. It is es-
timated that 15% of chondroblastomas have an aneurysmal
cystic component, which has been proposed as a precursor to
recurrence [ 24 ,25 ]. This was not observed in our case. 

While the patient had a history of trauma, the persistent
symptoms and imaging features warranted biopsy. Based
on our patient’s age and imaging findings, the differential
diagnosis included intraosseous glomus tumor, epidermal
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inclusion cyst, and enchondroma. Other typical diagnostic
considerations include giant cell tumor, aneurysmal bone
cyst, and infection. An entirely intraosseous glomus tumor
is exceedingly rare, with approximately 20 cases described in
the literature [26] . Of these cases, the radiographic differential
diagnosis included enchondroma or epithelial inclusion cyst,
with correct diagnosis being revealed after surgical excision
and pathologic examination. Intraosseous epidermal inclu-
sion cysts have a male preponderance, tend to arise in the
terminal phalanx of the middle finger, and have imaging
features of a well-defined osteolytic lesion with sclerotic
margin which may exhibit spotty calcifications [27] . Enchon-
droma is the most common benign tumor of the hand, and
radiographically demonstrates a well-defined lytic lesion
which can cause bone expansion and may have chondroid
matrix [28] . On MRI enchondroma can have high signal on
T2-weighted sequence, but typically show peripheral contrast
enhancement as they are avascular [28] . 

Histologically, our case displayed expected findings for
chondroblastoma and did not show any cellular atypia or mi-
tosis ( Fig. 4 ). The classic histological appearance for chon-
droblastoma is characterized by sheet-like growth of rela-
tively undifferentiated tissue, comprised of oval polygonal
chondroblast-like cells as well as scattered multi-nucleated
giant cells [29] . A cartilaginous cellular matrix interspersed
with areas of focal calcifications is a characteristic of the tu-
mor. A relatively distinct pathologic finding is the presence of
a region of lacy calcification, described as “chicken wire” cal-
cification. To date, there has been no evidence in the literature
of association between chondroblastoma of the phalanx and
an increased risk of recurrence. While chondroblastoma can
rarely metastasize to the lung, bone, and soft tissues, it does
not appear to significantly affect mortality [29–31] . 

The principal treatment choice for management of chon-
droblastoma is intralesional curettage and bone graft. Early
and accurate diagnosis plays a crucial role in preserving hand
function and preventing complications associated with the
progression of the disease and potential mismanagement.
Functional damage to joints can occur given the typical epi-
physeal location in long bones. 

Patient consent 

Written, informed consent for publication of the case report
titled “A Rare Case of Chondroblastoma Involving the Phalanx”
was obtained from the patient’s legal guardian. 

R E F E R E N C E S  

[1] Mcleod RA, Beabout JW. The roentgenographic features of 
chondroblastoma. Am J Roentgenol 1973;118(2):464–71. 
doi: 10.2214/ajr.118.2.464 .

[2] Xu H, Nugent D, Monforte HL, Binitie OT, Ding Y, Letson GD, 
et al. Chondroblastoma of bone in the extremities: a 
multicenter retrospective study. J Bone Joint Surg Am 

2015;97(11):925–31. doi: 10.2106/JBJS.N.00992 .
[3] Codman EA. THE CLASSIC: epiphyseal chondromatous giant 
cell tumors of the upper end of the humerus. Clin Orthop 

Relat Res 2006;450:12. 
doi: 10.1097/01.blo.0000229309.90265.df.

[4] Kurt AM, Unni KK, Sim FH, McLeod RA. Chondroblastoma of 
bone. Hum Pathol 1989;20(10):965–76. 
doi: 10.1016/0046- 8177(89)90268- 2 .

[5] Choi J, Darrow MA, Zeitlinger L, Thorpe SW, Bindra J. Unusual
chondroblastoma of the hand with large extraosseous soft 
tissue component. Radiol Case Rep 2022;17(9):3214–18. 
doi: 10.1016/j.radcr.2022.06.024 .

[6] Izadpanah A, Zreik RT, Shives T, Kakar S. Capitate 
chondroblastoma: a case report and review of the literature. 
Hand (N Y) 2017;12(2) NP14-NP18. 
doi: 10.1177/1558944716642762 .

[7] Gregory JR, Lehman TP, White JR, Fung KM. Chondroblastoma
of the distal phalanx. Orthopedics 2014;37(5):e504–7. 
doi: 10.3928/01477447- 20140430- 64 .

[8] Wu CT, Chen ACY, Wang CJ, Wang CW, Fu CJ, Wong YC. 
Chondroblastoma of the triquetrum. Pediatr Neonatol 
2013;54(4):278–80. doi: 10.1016/j.pedneo.2012.11.017 .

[9] Davila JA, Amrami KK, Sundaram M, Adkins MC, Unni KK. 
Chondroblastoma of the hands and feet. Skeletal Radiol 
2004;33(10):582–7. doi: 10.1007/s00256- 004- 0762- 1 .

[10] Peh WC, Shek TW, Ip WY. Metadiaphyseal chondroblastoma 
of the thumb. Skeletal Radiol 2000;29(3):176–80. 
doi: 10.1007/s002560050590 .

[11] Arnander M, Ricketts D, Little N, Gray J. Re: subungual 
chondroblastoma. J Hand Surg Eur 2008;33(3):395–6. 
doi: 10.1177/1753193408089047 .

[12] Neviaser RJ , Wilson JN . Benign chondroblastoma in the 
finger. J Bone Joint Surg Am 1972;54(2):389–92 .

[13] Lightenstein L, Bernstein D. Unusual benign and malignant 
chondroid tumors of bone. Cancer 1959;12:1142–57. 
doi: 10.1002/1097-0142(195911/12)12:6 < 1142:: 
aid- cncr2820120610 > 3.0.co;2- d .

[14] Kumar VP , Pang M , Pho RW . Benign chondroblastoma. Ann 

Acad Med Singap 1981;10(3):317–22 .
[15] Sailhan F, Chotel F, Parot R. SOFOP. Chondroblastoma of bone 

in a pediatric population. J Bone Joint Surg Am 

2009;91(9):2159–68. doi: 10.2106/JBJS.H.00657 .
[16] Manaster B, May D, Disler D. Musculoskeletal imaging: the 

requisites. 4th ed. Philadelphia: Elsevier.
[17] Lucas DR. Dahlin’s bone tumors: general aspects and data on

11,087 cases. Am J Clin Pathol 1996;106(5):693. 
doi: 10.1093/ajcp/106.5.693 .

[18] Unni KK , Inwards CY . Dahlin’s bone tumors: general aspects 
and data on 10,165 cases. Philadelphia: Wollters Kluwer 
Health/Lippincott Williams & Wilkins; 2010. p. 41–8 .

[19] Garin IE, Wang EHM. Chondroblastoma. J Orthop Surg (Hong 
Kong) 2008;16(1):84–7. doi: 10.1177/230949900801600119 .

[20] Jee WH, Park YK, McCauley TR, Choi KH, Ryu KN, Suh JS, et al.
Chondroblastoma: MR characteristics with pathologic 
correlation. J Comput Assist Tomogr 1999;23(5):721–6. 
doi: 10.1097/00004728- 199909000- 00016 .

[21] Weatherall PT, Maale GE, Mendelsohn DB, Sherry CS, 
Erdman WE, Pascoe HR. Chondroblastoma: classic and 

confusing appearance at MR imaging. Radiology 
1994;190(2):467–74. doi: 10.1148/radiology.190.2.8284401 .

[22] Brower AC, Moser RP, Kransdorf MJ. The frequency and 

diagnostic significance of periostitis in chondroblastoma. 
Am J Roentgenol 1990;154(2):309–14. 
doi: 10.2214/ajr.154.2.2105021 .

[23] Wang F, Li J, Yu D, Wang Q. Chondroblastoma of the distal 
femoral metaphysis: a case report with emphasis on imaging
findings and differential diagnosis. Medicine (Baltimore) 
2018;97(17):e0336. doi: 10.1097/MD.0000000000010336 .

[24] Dahlin DC, Ivins JC. Benign chondroblastoma. A study of 125 
cases. Cancer 1972;30(2):401–13. 

https://doi.org/10.2214/ajr.118.2.464
https://doi.org/10.2106/JBJS.N.00992
https://doi.org/10.1097/01.blo.0000229309.90265.df
https://doi.org/10.1016/0046-8177(89)90268-2
https://doi.org/10.1016/j.radcr.2022.06.024
https://doi.org/10.1177/1558944716642762
https://doi.org/10.3928/01477447-20140430-64
https://doi.org/10.1016/j.pedneo.2012.11.017
https://doi.org/10.1007/s00256-004-0762-1
https://doi.org/10.1007/s002560050590
https://doi.org/10.1177/1753193408089047
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0012
https://doi.org/10.1002/1097-0142(195911/12)12:6<1142::aid-cncr2820120610>3.0.co;2-d
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0014
https://doi.org/10.2106/JBJS.H.00657
https://doi.org/10.1093/ajcp/106.5.693
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0018
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0018
http://refhub.elsevier.com/S1930-0433(23)00254-6/sbref0018
https://doi.org/10.1177/230949900801600119
https://doi.org/10.1097/00004728-199909000-00016
https://doi.org/10.1148/radiology.190.2.8284401
https://doi.org/10.2214/ajr.154.2.2105021
https://doi.org/10.1097/MD.0000000000010336


2446 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 4 4 1 – 2 4 4 6  
doi: 10.1002/1097-0142(197208)30:2 < 401:: 
aid- cncr2820300216 > 3.0.co;2- b .

[25] Crim JR, Gold RH, Mirra JM, Eckardt J. Case report 748: 
Chondroblastoma of the femur with an aneurysmal bone 
cyst. Skeletal Radiol 1992;21(6):403–5. 
doi: 10.1007/BF00241822 .

[26] Gombos Z, Fogt F, Zhang PJ. Intraosseous glomus tumor of 
the great toe: a case report with review of the literature. J 
Foot Ankle Surg 2008;47(4):299–301. 
doi: 10.1053/j.jfas.2008.04.003 .

[27] Patel K, Bhuiya T, Chen S, Kenan S, Kahn L. Epidermal 
inclusion cyst of phalanx: a case report and review of the 
literature. Skeletal Radiol 2006;35(11):861–3. 
doi: 10.1007/s00256- 005- 0058- 0 .

[28] Melamud K, Drapé JL, Hayashi D, Roemer FW, Zentner J, 
Guermazi A. Diagnostic imaging of benign and malignant 
osseous tumors of the fingers. RadioGraphics 
2014;34(7):1954–67. doi: 10.1148/rg.347130031 .
[29] Chen W, DiFrancesco LM. Chondroblastoma: an update. Arch 

Pathol Laborat Med 2017;141(6):867–71. 
doi: 10.5858/arpa.2016- 0281- RS .

[30] Kyriakos M, Land VJ, Penning HL, Parker SG. Metastatic 
chondroblastoma. Report of a fatal case with a review of the 
literature on atypical, aggressive, and malignant 
chondroblastoma. Cancer 1985;55(8):1770–89. 
doi: 10.1002/1097-0142(19850415)55:8 < 1770:: 
aid- cncr2820550825 > 3.0.co;2- q .

[31] Papke DJ, Hung YP, Schaefer IM, Bredella MA, Charville GW, 
Reith JD, et al. Clinicopathologic characterization of 
malignant chondroblastoma: a neoplasm with locally 
aggressive behavior and metastatic potential that closely 
mimics chondroblastoma-like osteosarcoma. Mod Pathol 
2020;33(11):2295–306. doi: 10.1038/s41379- 020- 0604- 2 .

https://doi.org/10.1002/1097-0142(197208)30:2<401::aid-cncr2820300216>3.0.co;2-b
https://doi.org/10.1007/BF00241822
https://doi.org/10.1053/j.jfas.2008.04.003
https://doi.org/10.1007/s00256-005-0058-0
https://doi.org/10.1148/rg.347130031
https://doi.org/10.5858/arpa.2016-0281-RS
https://doi.org/10.1002/1097-0142(19850415)55:8<1770::aid-cncr2820550825>3.0.co;2-q
https://doi.org/10.1038/s41379-020-0604-2

	A rare case of chondroblastoma involving the distal phalanx of the ring finger
	 Introduction
	 Case report
	 Imaging
	 Treatment and follow-up
	 Discussion
	 Patient consent
	 References




