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Chondromyxoid fibroma (CMF) is a relatively rare 
benign cartilaginous bone tumor. It constitutes fewer 
than 1% of all primary bone tumors.[1-3] It is a rare 
mixture of benign cartilage, myxoid, and fibrous 
tissues, taking its name from this characteristic.[4] 
Chondromyxoid fibroma was first described in 1948 
by Jaffe and Lichtenstein.[5] They distinguished the 
neoplasm from chondrosarcoma based on its benign 
clinical behavior.

Chondromyxoid fibroma is more commonly 
observed in males than in females.[1,5,6] It most 
commonly develops in young patients during the 
second or third decades of life.[1,4,6] Chondromyxoid 
fibroma typically occurs in the metaphysis of 
long bones, such as the tibia and femur. Rarely, 
involvement of epiphysis or diaphysis may occur. In 
the literature, it has been reported that the tibia was 
the most frequently involved bone, followed by the 
ilium, ribs, and distal femur.[4,6,7]

Objectives: This study aimed to review a 35-year experience 
with chondromyxoid fibroma at our institution.
Patients and methods: The study retrospectively analyzed the 
records of 31 consecutive patients (17 males, 14 females; mean 
age: 30.5±15.7 years; range, 6 to 63 years) with chondromyxoid 
fibroma who were treated between January 1988 and December 
2021. The clinical and radiological characteristics of lesions, 
tumor volume, and recurrence rates were assessed using the 
tumor archive of the hospital.
Results: The mean follow-up duration was 65.9±42.0 months. 
Pelvis, proximal tibia, and distal femur were the most common 
sites of localization. The initial surgical treatment was 
performed on 27 patients at our clinic, while four patients 
were referred to the clinic after recurrence. The overall 
recurrence rate was 16.1%. Intralesional curettage was applied 
to 21 (77.8%) out of 27 patients. The cavity created after 
curettage was filled with bone graft (autograft or allograft) in 15 
(55.5%) cases. Bone cement was applied in four (14.8%) cases. 
Resection was applied to five (18.5%) patients. In two (7.4%) 
cases, intralesional curettage alone was performed. One of these 
two patients experienced recurrence, resulting in a recurrence 
rate of 50% in this patient group. No recurrence was observed 
in other treatment groups.
Conclusion: Intralesional curettage and filling the defect with 
bone graft or cement were effective for local control in most 
cases. Curettage alone was associated with high recurrence rates.
Keywords: Adjuvant therapy, bone cement, bone graft, chondromyxoid 
fibroma, intralesional curettage, recurrence.
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Pain is the most common symptom associated 
with the affected bone, followed by local swelling. 
A decrease in the range of motion, joint effusion, 
and pathological fractures are uncommon.[8-10] The 
characteristic radiographic appearance of CMF is 
a well-defined, eccentrically located radiolucent 
bone lesion in the metaphysis of long bones. 
Rarely, it may extend into the epiphyseal or 
diaphyseal regions. In small bones, thinning of 
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cortices and fusiform expansion of the bone may 
be observed. Calcification in CMF is rare, unlike 
other cartilaginous tumors.[4,6,11] The differential 
diagnosis of CMF includes benign lesions, such 
as chondroblastoma, giant cell tumor, aneurysmal 
bone cyst, simple bone cysts, fibrous dysplasia, 
nonossifying fibroma, enchondroma, and malignant 
neoplasms like chondrosarcoma. The definitive 
diagnosis is made histopathologically.[4,6,12]

According to the literature, the potential for 
spontaneous healing in cases of CMF is known to be 
low, and surgery is the primary treatment method. 
There are no comprehensive studies in the literature 
other than a limited number of case series since CMF 
is a rare tumor. Therefore, there is no consensus 
on the recommended surgical treatment. The 
treatment options include intralesional curettage 
alone, curettage with bone grafting or cementing, 
wide resection, or en bloc segmental resection. It is 
known that postoperative recurrence is common, 
especially in patients treated with intralesional 
curettage alone.[4,6,9,12]

This study aimed to review a 35-year experience 
with CMF at our institution.

PATIENTS AND METHODS

This study retrospectively analyzed the records 
of 31 consecutive patients (17 males, 14 females; 
mean age: 30.5±15.7 years; range, 6 to 63 years) with 
CMF who were treated in the Ankara University 
Faculty of Medicine Orthopedic Oncology Center, 
Department of Orthopedics and Traumatology 
between January 1988 and December 2021. The 
sample consisted of 27 patients who underwent 
their initial treatment at our clinic upon diagnosis 
and four patients who were referred to our clinic 
after experiencing a recurrence. 

The bone tumor archive of our hospital was 
utilized to identify patients diagnosed with CMF. 
The records in the hospital archive of all patients 
who underwent treatment with a diagnosis of CMF 
within the specified date range were examined. All 
patients whose diagnosis of CMF was histologically 
confirmed according to the postoperative pathology 
report were included in the study. Patients for whom 
surgery reports and postoperative pathology reports 
could not be accessed from the hospital records were 
excluded from the study. Additionally, patients with a 
follow-up period of shorter than two years were also 
excluded.

The preoperative radiological images of the patients 
were examined. Preoperative plain radiographs of all 

patients were accessed from the hospital records. 
Computed tomography (CT) was available for 
25 patients, while magnetic resonance imaging (MRI) 
was available for 23 patients. Through the analysis 
of radiological images, data on lesion size, location, 
sclerotic rim, cortical destruction, and calcification 
were documented. The radiological measurements 
were conducted using a DICOM viewer (RadiAnt 
DICOM Viewer; Medixant, Poznań, Poland). The linear 
dimensions (length, width, and height) of the tumors 
were measured from the CT or MRI scans. The tumor 
was assumed to have an ellipsoidal three-dimensional 
shape, and the estimated volume was calculated using 
the following formula: 

Volume = (1/6) x π (pi) x length x width x height.[13-15]

Patients were categorized according to surgical 
procedures by examining the operation reports in 
the hospital records. Patients were also classified 
based on whether bone grafting or cementing was 
administered after the curettage procedure. The 
presence of recurrence was explored through the 
examination of postoperative medical records and 
radiological images. Information about the time 
of the recurrence and subsequent treatment was 
documented. Postoperative complications, such as 
surgical site infection and pathological fracture, were 
investigated.

Statistical analysis

Statistical analysis was performed using IBM 
SPSS version 22.0 software (IBM Corp., Armonk, NY, 
USA). Descriptive statistics were used to characterize 
demographic variables of patients. Mean ± standard 
deviation (SD) and median values were used to 
present descriptive statistics. A p-value <0.05 was 
considered statistically significant.

RESULTS

The mean follow-up period was 65.9±42.0 months. 
Pain was present in 30 (96.8%) cases as the first 
presenting symptom. Thirteen (41.9%) patients had 
local swelling. Five (16.1%) patients were observed 
to have limited range of motion. One (3.2%) patient 
was incidentally diagnosed with radiographs 
taken after a fall despite having no symptoms 
(Table I). In 25 patients, the preoperative diagnosis 
was confirmed by applying a trucut biopsy. In 
the other six patients, intralesional curettage was 
observed to be performed without biopsy.

The most common sites of localization were the 
pelvis (25.8%), proximal tibia (22.6%), and distal 
femur (12.9%; Table II). Two (6.4%) lesions were 
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located in short bones, 10 (32.3%) lesions were found 
in flat bones, and 19 (61.3%) lesions were located in 
long bones. Of the 19 lesions in long bones, 15 (78.9%) 
were located in the metaphysis. Four (21.1%) lesions 
were located in the diaphysis. It was observed that 
the lesions in the phalanx, metacarpal bone, and 
metatarsal bone were located in the diaphysis. The 
mean tumor volume was measured as 19.06±23.54 cm3 
(range, 0.87 to 98.26 cm3). No significant difference 
was observed in the mean tumor volume values 
between the groups of patients with and without 
recurrence.

The initial surgery of 27 patients was 
performed at our clinic. Intralesional curettage 
was applied to 21 (77.8%) out of 27 patients 
(Table III). Electrocauterization or burring was 
applied as adjuvant therapy in all of these cases to 
make the curettage procedure more effective. The 
cavity created after curettage was filled with bone 
graft (autograft or allograft) in 15 (55.5%) cases. Bone 
cement was applied in four (14.8%) cases (Figure 1). 
In two (7.4%) cases, only intralesional curettage was 
performed without the application of cementing 
or grafting. Resection was applied to five (16.1%) 
patients. A patient with a lesion in the second 
metatarsal bone was treated with ray amputation 
(Figure 2).

The overall recurrence rate was 16.1%. Local 
recurrence occurred in only one (3.7%) of the 
27 patients for whom we performed the initial 
surgery at our clinic. This patient was a 43-year-old 
male who underwent only intralesional curettage 
due to a small-sized (<1 cm³) CMF in the proximal 
tibia. Recurrence occurred 12 months after the 
initial surgery, and intralesional curettage with 
autografting was performed. On the other hand, 

TABLE I
Demographic variables and characteristic details of the patients

n % Mean±SD Median Min-Max

Age (year) 30.5±15.7 27 6-63

Sex   

Male

Female

17

14

54.8

45.2

Follow up period (month) 65.9±42.0 36 24-350

Symptoms

Pain

Swelling

Decreased range of motion

Incidental

30

13

5

1

96.8

41.9

16.1

3.2

Lesion volume (cm3) 19.06±23.54 8.36 0.87-98.26

Lung metastases

Present

Absent

0

31

0.0

100.0

Postoperative complications

Present

Absent

1

30

3.2

96.8

SD: Standard deviation.

TABLE II
Anatomical locations

Location n %

Pelvis 8 25.8

Tibia 7 22.6

Femur 4 12.9

Fibula 3 9.7

Calcaneus 2 6.5

Ribs 2 6.5

Clavicle 1 3.2

Olecranon 1 3.2

Phalanx (foot) 1 3.2

Metatarsal bone 1 3.2

Metacarpal bone 1 3.2

Total 31 100
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TABLE III
Surgical procedure types for 27 patients who received their initial treatment at our clinic *

Location n % Treatment methods

 Tibia 5  Curettage + autograft

 Tibia  2  Curettage

 Ilium 4  Curettage + cement

 Femur 2  Curettage + autograft

 Femur 2  Curettage + allograft

 Fibula 2  Resection

 Fibula 1  Curettage + autograft

 Thoracic ribs 2  Resection

 Acetabulum 1  Curettage + autograft

 Acetabulum 1  Curettage + autograft

 Pubis 1  Resection

 Pubis 1  Curettage + autograft

 Clavicle 1  Curettage + autograft

 Olecranon 1  Curettage + autograft

 Metatarsal bone 1  Ray amputation

Total

2 7.4  Curettage

2 7.4  Curettage + allograft

4 14.8  Curettage + cement

13 48.1  Curettage + autograft

6 22.2  Resection or amputation

27 100

* Four patients referred to our clinic after recurrence were excluded in this table. Only the 27 patients who received 
their initial treatment at our clinic were included in this table.

Ï

Ï

FIGURE 1. A 23-year-old male with CMF in the left ilium (a) preoperative radiogram; (b) preoperative axial CT section; (c) 
preoperative T2 weighted axial MRI section). Curettage and cementing was applied. (d) shows postoperative radiograms at 12 
months.
CMF: Chondromyxoid fibroma; MRI: Magnetic resonance imaging.

(a) (b) (d)

(c)
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four patients underwent their initial surgeries at 
another center, and they were referred to our 
clinic following the development of a recurrence 
(Table IV). After reviewing the operation reports, 
it was discovered that only intralesional curettage 
without grafting or cementing was performed on all 
four patients. These four patients were reoperated, 
and curettage with autografting was applied to three 
of them. The other patient with recurrent CMFs in 
the proximal phalanx of the great toe underwent 
iliac crest autografting and metatarsophalangeal 
joint arthrodesis (Figure 3).

In two of 27 patients who underwent their first 
surgery in our clinic, only intralesional curettage 
was performed without cementing or grafting. One 
of these two patients developed recurrence, resulting 
in a recurrence rate of 50% in this patient group. On 
the other hand, there was no recurrence observed 
in the patient groups that underwent bone grafting, 
cementing, or resection. Although there was no 
significant difference due to the insufficient number 
of cases, higher recurrence rates were associated 
with intralesional curettage alone. All four patients 
referred from another institution due to recurrence 

TABLE IV
Analysis of the recurrence cases

Recurrences

Case Location Primary treatment Time of recurrence Treatment after recurrence

1 Proximal tibia Curettage 12 months Curettage + autograft

2 Diaphysis of the first metacarpal bone Curettage 8 months Curettage + autograft

3 Proximal phalanx of the great toe Curettage 6 months Excision + autograft + arthrodesis

4 Calcaneus Curettage 5 months Curettage + autograft

5 Calcaneus Curettage 6 months Curettage + autograft

*Initial treatment of “Case 1”  was applied at our clinic. The other four patients  (Case 2, 3, 4, and 5) were referred to our clinic after recurrence.

FIGURE 2. A 34-year-old male with CMF of the left second metatarsal bone treated by ray amputation. (a, b) Show preoperative 
radiograms. (c, d) Show postoperative radiograms at 12 months.
CMF: Chondromyxoid fibroma.

(a) (b) (d)

(c)
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had undergone intralesional curettage alone as their 
initial surgery, supporting this finding.

Pathological fracture or lung metastasis was 
not observed in any of the 31 patients during the 
follow-up period. Postoperative wound dehiscence 
was observed in one (3.2%) patient. Superficial 
debridement was performed on this patient at the 
third postoperative week.

DISCUSSION

Chondromyxoid fibroma is a relatively uncommon 
benign cartilaginous bone tumor.[1-3] The knowledge 
on this topic is based on a limited number of 
case series. According to the literature, CMF is 
commonly observed in young patients during their 
second or third decades of life.[1,4,6] In their case 
series, Wu et al.[1] reported that approximately 72% 
of the patients were younger than 40 years, with a 
mean age of 31.1 (range, 6 to 87 years). Similar to 
the this finding, the mean age of the patients was 
30.5±15.7 in our study. A slight male predominance 
has been reported in the literature.[1,5,6] Consistent 
with this, the number of males was higher than 
the number of females among our patients, and the 
male-to-female ratio was 1.21. According to the case 
series in the literature, the tibia was reported as 
the most frequently involved bone, followed by the 

ilium, ribs, and distal femur.[4,6,7] Chondroblastoma 
is frequently localized in the humerus; in contrast, 
CMF has been reported to be rarely seen in the 
humerus.[1,4,16] Similar to the literature, the most 
common three tumor locations in our cases were 
the pelvis, proximal tibia, and distal femur. Pain 
and swelling were the most frequently observed 
symptoms in our series, which is compatible with 
findings reported in other studies.[8-10]

The typical radiographic appearance of CMF 
includes a well-defined radiolucent medullary 
lesion with a sclerotic rim. Cortical thinning and 
expansion are common. It is generally eccentrically 
located in the metaphysis of long bones; on the 
other hand, in small bones, such as the phalanges, 
metatarsals, and metacarpals, it may demonstrate 
diaphyseal involvement or involve the entire 
bone.[4,6,11] In CMF, periosteal reaction is not expected. 
In case of periosteal reaction, a fracture should be 
considered.[17] In the radiological examination of our 
cases, consistent with the literature, it was observed 
that the lesion borders were sharp, and cortical 
expansions were common. The majority of lesions 
were located in the metaphysis, while the lesions in 
the metacarpals and metatarsals were located in the 
diaphysis. Periosteal reaction or calcification was not 
observed in any of our cases. This finding also aligns 

FIGURE 3. A 13-year-old female with CMF in the proximal phalanx of right great toe. (a) The patient, who underwent curettage 
at another institution, was referred to our clinic due to recurrence (preoperative radiogram). Excision was performed, followed by 
iliac crest autografting and metatarsophalangeal joint arthrodesis using two Kirschner wires. (b, c) Show radiograms on the first 
postoperative day. (d, e) Show postoperative radiograms at 12 months.
CMF: Chondromyxoid fibroma.

(a) (b)

(c)

(d) (e)
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with the existing literature. Unlike other cartilaginous 
tumors, calcification is reported to be rare in CMF in 
most case reports.[4,6,11] In the literature, it is reported 
that the diagnosis of CMF in the pelvis, where clinical 
suspicion for chondrosarcoma is high, is particularly 
challenging.[4,18] Magnetic resonance imaging is 
useful to characterize the tumor and evaluate the 
extent. The MRI appearance of CMF resembles that 
of other cartilage-based lesions, exhibiting low signal 
intensity on T1-weighted sequences. On T2-weighted 
sequences, the lesion appears bright due to the 
presence of chondroid and myxoid components.[19,20] 
Computed tomography can be used to assess the 
cortical integrity and cortical expansion.[20,21]

The definitive diagnosis of CMF is established 
through concurrent histologic and radiologic 
examinations. In the differential diagnosis, CMF 
should be differentiated from other lesions, 
including chondrosarcoma, chondroblastoma, giant 
cell tumor, aneurysmal bone cyst, simple bone 
cysts, fibrous dysplasia, nonossifying fibroma, 
and enchondroma.[4,6,12] Histologically, CMF 
exhibits lobules containing variable proportions of 
chondroid, myxoid, and fibroid tissues. There are 
numerous spindle- to stellate-shaped cells in the 
periphery of the lobules within the myxoid and 
chondroid tissues. Fibrous tissues divide the myxoid 
and chondroid regions and consist of varying 
amounts of interstitial collagen fibers, histiocytes, 
fibroblasts, and multinucleated giant cells.[2,12,20] The 
biopsy sample should be big enough to confidently 
diagnose CMF and rule out chondrosarcoma. Sono 
et al.[18] emphasized the importance of obtaining 
adequate biopsy material in their case series, 
in which they examined pelvic-located CMFs. 
In cases of tumors located in the pelvis, they 
recommended incisional biopsy instead of needle 
core biopsy to obtain adequate biopsy material. 
In a series of 36 cases performed by Zillmer and 
Dorfman,[2] it was reported that 22% of cases had 
been misdiagnosed. They also mentioned that limb 
amputation was performed in two cases due to the 
misdiagnosis of benign CMF as chondrosarcoma. In 
our study, there was no misdiagnosis in any of the 
patients. Additionally, malignant transformation 
was not observed in any of our patients. Malignant 
transformation is reported to be very rare in the 
literature. In their clinicopathologic review, Wu et 
al.[1] reported malignant transformation in only two 
out of 278 cases. Radiotherapy was stated as a risk 
factor for malignant transformation.

The literature presents varying reports on the 
surgical treatment methods and recurrence rates of 

the CMF. There is a lack of consensus regarding 
the optimal surgical treatment. Treatment options 
encompass intralesional curettage alone, curettage 
with bone grafting or cementing, wide resection, or 
en bloc segmental resection. Intralesional curettage 
without grafting or cementing has resulted in 
a high recurrence rate in the majority of case 
series.[4,6,9,12] Wu et al.[1] reported a recurrence rate 
of 25% in their review of 278 cases. Gherlinzoni 
et al.[22] stated a recurrence rate of 80% in patients 
treated with curettage alone and 7% in patients 
treated with curettage and bone grafting. Lersundi 
et al.[12] reported a recurrence rate of 50% in patients 
treated with curettage alone and 10% in patients 
treated with curettage with bone grafting or 
cementing. In our study, recurrence was observed 
in one out of the 27 patients who underwent initial 
surgery at our clinic, and the recurrence rate was 
found to be 3.7%. The present study is among the 
largest series on CMF in a single institute and 
provides important information about recurrence 
and treatment strategies; our recurrence rate was 
observed to be lower compared to most studies in 
the literature.[23] We applied electrocauterization or 
burring as a local adjuvant therapy to all patients 
undergoing intralesional curettage to make the 
curettage procedure more effective; this may be 
one of the factors that ensure the low recurrence 
rate.[23] Consistent with the literature, we observed a 
higher recurrence rate in the patient group treated 
with intralesional curettage alone. Recurrence was 
observed in one out of two patients to whom we 
applied intralesional curettage alone (50% recurrence 
rate). On the other hand, recurrence was not observed 
in the patient groups that underwent bone grafting, 
cementing, or resection. Although the limited number 
of cases prevented a significant difference, higher 
recurrence rates were associated with intralesional 
curettage alone. This is also supported by the fact 
that all patients referred to our clinic from another 
institution due to recurrence underwent intralesional 
curettage alone in their first surgery.

This study is limited by its retrospective design. 
Due to the retrospective nature of the study, obtaining 
postoperative functional scores for the majority of 
patients was not possible. Absence of the functional 
scores is one of the weaknesses of the study. Another 
limitation of our study was the inability to apply 
statistical analyses in the intergroup evaluation due 
to the limited number of cases. However, this study is 
among the largest series on CMF in a single institute 
and provides important information about recurrence 
and treatment strategies.
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In conclusion, CMF is a rare benign skeletal tumor 
of cartilaginous differentiation. The lesions are often 
confused with other benign or malignant tumors, 
both clinically and radiologically. In the differential 
diagnosis, all possibilities, including chondrosarcoma, 
should be considered. The definitive diagnosis is made 
through histopathological examination. Curettage 
with bone grafting or cementing is an effective 
treatment method. Curettage alone is associated with 
high recurrence rates.
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