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Abstract
Background: Chondromyxoid fibroma (CMF) is an extremely rare, benign 
cartilaginous tumor that makes up <0.5% of all bone tumors, typically presenting 
in the second or third decade of life. CMF of the sacrum is exceedingly rare, with 
only seven documented cases reported in the neurosurgical literature.
Case Description: We report a case of a 35‑year‑old female with a 3 month history 
of lower back pain after sustaining a fall on her sacrum/coccyx presenting with a 
progressive complaint of localized lower back pain, occasional urinary retention 
without incontinence, gluteal hypesthesia, and pressure below the gluteal crease. 
Imaging demonstrated a large, expansile enhancing soft‑tissue lesion involving 
the sacrum, distal to the S2‑3 disc space. The tumor was removed with partial 
sacrectomy for open en bloc resection with partial nerve sparing. The patient was 
found at 1.5‑year follow‑up with the improvement of symptoms, no recurrence, and 
no residual neurologic dysfunction.
Conclusion: Sacral CMF is a rare clinical entity that may mirror more aggressive 
sacral pathology, including chordoma, in both clinical presentation and imaging 
characteristics. A review of the available literature regarding diagnosis, surgical 
management options, and prognosis for sacral CMF is provided.
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BACKGROUND

Chondromyxoid fibroma (CMF) is an extremely rare, 
benign cartilaginous tumor that makes up <0.5% of 
all bone tumors. It is most commonly found in the 
metaphysis of long bones and usually presents in the 
second or third decade of life. CMF of the sacrum is 
unusual and has only been reported 7 times prior with 
relatively benign presenting symptoms [Table 1]. The 
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authors present a case of sacral CMF with a rather 
progressive clinical course in a patient presenting with 
neurologic symptoms occurring 3 months after a fall. 
Given the progressive course of presenting neurological 
symptoms and imaging characteristics, more aggressive 
pathology such as chordoma, giant cell tumor (GCT), or 
chondrosarcoma was initially suspected.

CASE DESCRIPTION

A 35‑year‑old Hispanic female presented with a 3 month 
history of lower back pain after sustaining a fall on her 
sacrum/coccyx. Her constant, localized lower back pain 
was accompanied by occasional urinary retention without 
incontinence. General physical examination demonstrated 
tenderness to palpation over the posterior elements of 
the distal lumbo‑sacral spine, as well as antalgic gait. 
Neurologic examination demonstrated gluteal hypesthesia 
with diminished sensation to light touch and pressure 
below the gluteal crease in an S2 dermatomal pattern. 
Although limited by pain, the patient demonstrated, at 
least, 4+/5 muscle strength in bilateral hip flexion and 
knee extension. The rectal examination was normal.

Magnetic resonance imaging (MRI) of the sacrum with 
and without gadolinium demonstrated a large, expansile 
enhancing soft‑tissue lesion involving/replacing the 
sacrum, distal to the S2‑3 disc space, displacing the rectum 
ventrally. The lesion was T1 hypo and T2 hyperintense 
and demonstrated heterogeneous enhancement on 
the postcontrast sequences [Figure 1]. As the imaging 
was suggestive of locally aggressive pathology such as 
chordoma, computed tomography (CT)‑guided biopsy 
was discussed but ultimately discouraged due to the 
inherent potential risk for tumor seeding along the biopsy 
track.

Rather, the patient elected to proceed with partial 
sacrectomy for en bloc resection of the mass, with 
possible nerve sparing. As is routine at our institution for 

large sacral tumors, surgery consisted of a collaborative 
approach with neurosurgery, colorectal surgery, and 
plastic surgery, through a standard posterior approach. 
At surgery, intra‑operative findings revealed a largely 
white, encapsulated mass, observed to replace largely 
the sacrum/coccyx distal to S2‑3. The mass was found 
to displace ventrally both the sigmoid colon and rectum. 
The tumor was removed en bloc, and sent to pathology as 
a permanent section, with great care taken not to violate 
the tumor capsule. The bilateral S2 nerves and left S3 
nerve were spared during surgery, yet the remainder of 
the lower sacral nerves had to be sacrificed to achieve 
en bloc resection as they were found to course through 
the tumor itself. No bowel injury was noted. There were 
no intraoperative complications. Postoperative MRI/CT 
confirmed gross total resection [Figure 2].

Pathologic specimens demonstrated a well differentiated 
chondroid lesion, composed of scattered, relatively bland, 
stromal cells/chondrocytes [Figure 3]. The dispersed 
chondroid matrix, was devoid of entrapped bone, as 
would be expected in chondrosarcoma. Higher power 
fields demonstrated focal areas of increased cellularity, 
but no other hallmarks of malignancy, such as atypia, 
mitoses, or pleomorphism. In addition, pathognomonic 
physaliferous cells were not present to suggest chordoma. 
Immunohistochemistry for pancytokeratin was negative, 
whereas  smooth muscle actin was positive. Additional 
stains for epithelial membrane antigen (EMA), CD34 
and desmin were all negative. Ki‑67 demonstrated a 
low proliferative index. Ultimately, the final pathology 
returned CMF.

At discharge, the patient did have partial saddle anesthesia 
involving the lower sacral dermatomes, but was able to 
ambulate with assist device, and demonstrated no focal 
motor weakness. The patient was initially discharged with 
foley catheter in place and aggressive bowel regimen. 
She was able to ultimately wean from the foley without 
significant difficulty. At her recent 2 year follow‑up, the 

Table 1: Symptoms, treatment and follow‑up reported/suggested in literature for chondromyxoid fibroma of the sacrum

Case 
no.

Reference Age Gender Presenting symptoms Treatment Follow‑up

1 [7] Unknown Unknown CMF was known to be present for 20 years Unknown Unknown
2 [7] 15 M LBP for 1 year, limp, wasting and leg weakness Anterior and posterior resection None
3 [7] 58 F Low back stiffness and ache Surgery and radiotherapy Died 4 months after incomplete 

excision due to complications
4 [7] 17 F Lumbar, right sacroiliac and buttock pain for 

6 months
Curettage and bone graft No recurrence after 8 years

5 [7] 30 M Sacral pain and sciatica for 7 months Partial sacrectomy No recurrence after 1 year
6 [3] 26 F Progressive LBP for 1.5 years Surgical resection and curettage None
7 [15] 59 F Mild lumbosacral pain Surgical resection combined 

with lumbopelvic fixation
No recurrence after 1 year

8 Presenting 
case

35 F LBP for 3 months following mechanical fall, 
urinary retention, and hypesthesia

Open en bloc resection with 
partial sacrectomy

No recurrence after 1.5 years
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patient was found to have recovered fully with regards to 
bowel and bladder function, ambulating independently, 
with minimal saddle anesthesia. Follow‑up MRI showed 
no recurrence at 1.5 years postoperative [Figure 2].

DISCUSSION

Primary sacral bone tumors represent only a handful 
of cases per year in even the busiest of neurosurgical 
practices. The most common pathologies include 
chordoma, GCT, and chondrosarcoma, which are 
all locally aggressive tumors with high rates of local 
recurrence following surgical debulking/resection. 
Consequently, intralesional curettage for subtotal 
resection in an attempt to preserve normal/near‑normal 
bowel and bladder function has largely fallen out of favor. 
There has been a shift in surgical philosophy/technique 
toward partial sacrectomy for en bloc resection of 
aggressive bony sacral pathology, to provide the best 
chance for long‑term disease‑free survival, and potentially 
a cure. Unfortunately, this aggressive surgical approach, 
while conferring a higher chance for tumor control/cure, 
also often results in higher neurologic collateral damage, 
in the instances where involved lower sacral nerves have 
to be sacrificed to achieve en bloc resection. To this end, 
the anatomic localization of the lesion is an important 
determinant of the degree of bowel/bladder dysfunction 
that can be expected postoperatively. It is generally 
accepted that lesions centered at, or distal to, the 
S3‑4 disc space have a reasonable chance for the return 
of near‑normal bowel/bladder function, particularly if at 
least one of the S3 nerve roots can be spared at the time 
of resection.

CMF of the sacrum, although a rare clinical entity, is 
an important diagnosis to consider in the differential of 

a sacral mass, given their similar presentation/imaging 
characteristics to more aggressive sacral pathology, 
including chordoma, GCT, and chondrosarcoma. Many 
of them demonstrate bone destruction, a sclerotic rim, 
lobulated margins, and septation.[14] Similarly, chordomas 
often present as well‑defined, lobulated masses with 
internal septation and can also demonstrate lytic and 
sclerotic bone features on imaging.[7,10,13] Therefore, unless 
a lesion is seen in the proximal tibial metaphysis, CMF is 
rarely included in the differential diagnosis.[3]

Zillmer and Dorfman describe CMF as having atypical 
vertebral lesions on radiographs and show lesions in the 
vertebral bodies, appearing to extend beyond the confines 
of the periosteum. One case, in fact, demonstrated a 
sacral lesion associated with extensive bone destruction 
and infiltration into the dura. The authors suggested 
that the usual benign radiographic appearance of 
CMF may not be entirely applicable to lesions located 
within the vertebrae.[16] Because of these radiographic 
similarities, differentiating CMF from chondrosarcoma, 
chordoma, and GCT on the basis of imaging alone is 
not possible.[2] While CT‑guided biopsy remains an 
option to establish tissue diagnosis, this has remained 
somewhat controversial due to the risk of tumor seeding 
along the biopsy tract in cases of more locally aggressive 
pathology, such as chordoma. When employed, the 
biopsy tract should be identified and resected during 
the more definitive procedure to lower risk of tumor 
contamination/recurrence.

Histologically, CMF is quite distinct from chordoma. 
The latter can manifest as three different histological 
variants: Classic, chondroid, or dedifferentiated. Classic 
chordomas appear soft, grey‑white, lobulated tumors 
composed of irregular nests or groups of cells separated 
by a fibrous septa or pseudocapsule. They contain small, 

Figure 2: (a) Postoperative sagittal T1 magnetic resonance imaging 
with gadolinium. (b) Postoperative sagittal T2 magnetic resonance 
imaging (c) 1.5 year postoperative sagittal T1 magnetic resonance 
imaging with gadolinium
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Figure 1: (a) Preoperative sagittal T1 magnetic resonance imaging 
without gadolinium. (b) Preoperative sagittal T1 magnetic 
resonance imaging with gadolinium. (c) Preoperative axial T1 
magnetic resonance imaging with gadolinium. (d) Preoperative 
sagittal T2 magnetic resonance imaging
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round to oval, dark staining nuclei and have numerous 
elongated sheets of clear cells with vacuolated cytoplasm 
called physaliferous or “bubble‑like” cells. These cells 
are a pathognomonic feature of chordoma and are 
largely unmistakable. Mucin protein is also found, 
both extracellularly and intracellularly throughout the 
surrounding myxoid stroma. Unlike classic chordoma, 
chondroid and dedifferentiated subtypes demonstrate 
atypical features. Chondroid show both chordoma 
and chondrosarcoma elements while dedifferentiated 
contain prominent sarcomatous features. All can be 
pathologically identified by S‑100, EMA, and cytokeratin 
immunoreactivity.[7,10,13] Recently, brachyury, a notochord 
developmental transcription factor, has also been 
advanced as a possible future novel biomarker.[13]

CMF is characterized by hypochromic lobules of stellate 
or spindle‑shaped cells which typically stain positive 
for S‑100, Sox 9, and collagen Type II.[12] These cells 
are surrounded by a myxoid or chondroid background 
often including multinuclear giant cells.[3,8,11,15,16] Other 
observed characteristics, although uncommon, can consist 
of oval nuclei, well‑defined hyaline cartilage, calcification, 
and even bizarre‑looking cells showing hyperchromatic 
pleomorphic nuclei.[15,16] These uncommon nuclear 
atypia have proven troublesome and have previously 
led to misdiagnoses of other, more malignant 
neoplasms including chondrosarcoma. Although this 
irregularity is rather uncommon, the most important 
feature distinguishing CMF from other neoplasms 
is the appearance of the spindle cells embedded in 
chondromyxoid matrix.[12] Given the predilection for 
the sacrum and the similarities of chordoma and other 
neoplasms, it is theoretically possible to obtain a 

histological sample of a CMF that mimics the cellularity 
of a sacral chordoma. Therefore, proper preparation of 
cell block and utilization of immunohistochemistry is 
paramount in securing the proper diagnosis of CMF.

Given the rather indolent growth pattern of sacral 
chordomas, early diagnosis is often delayed, commonly 
resulting in larger, more extensive tumors at the time 
of diagnosis. This, in turn, results in more extensive 
surgery, and a higher likelihood of neurologic impairment 
postresection. Complete en bloc resection with wide 
surgical margins is the optimal treatment option for 
sacral chordomas due to the high rate of local recurrence 
with subtotal resection with or without adjuvant 
radiation therapy. In addition, complete removal with 
tumor‑free margins is important for prognosis as well as 
recurrence.[5] Chen et al. compared oncological outcomes 
of 168 patients from multiple studies with sacral 
chordoma, reporting local recurrence rates ranging from 
19% to as high as 75%, with an average approximately 48%. 
Many of the cases showed a unique relationship between 
surgical margins and local recurrence. While adjuvant 
treatments are still controversial, molecular‑targeted 
therapy may provide some advantages. One drug in 
particular, imatinib, has been shown to have antitumor 
activity in chordoma.[4] Postoperative adjuvant proton 
beam radiation therapy for sacral chordoma is routinely 
offered in many centers; however, it’s overall role in the 
treatment of chordoma remains somewhat controversial.

Although follow‑up and detailed documentation are 
rather lacking in the treatment of sacral CMF, total 
en bloc resection or intralesional curettage represent the 
current accepted surgical management options.

As sacral CMF is a rare entity, there is currently not 
enough data to support one approach over the other, 
as long‑term remission/cure has been observed in both 
surgical groups. Radiation therapy has been utilized for 
tumors demonstrating progression or those deemed 
surgically inaccessible, without clear benefit.[1] Radiation 
therapy for the management of CMF is controversial 
due to its possible role in malignant transformation.[6] 
Although as rare, the sarcomatous transformation has 
been reported.[9] The risk of local recurrence for CMF 
has a broad range in the literature, ranging between 4% 
and 80%.[8] The longest reported follow‑up for sacral 
CMF in the reviewed literature was a patient treated 
with curettage and bone grafting, who was found to be 
recurrence‑free at 8 year follow‑up.[1]

CONCLUSION

Sacral CMF is a rare clinical entity that may mirror more 
aggressive sacral pathology, including chordoma, in both 
clinical presentation and imaging characteristics. As such, 
CMF must be included in the differential diagnosis of all 

Figure 3: All slides stained with H and E stain. An image of slide with 
magnification ×400 demonstrate a well differentiated chondroid 
lesion composed of scattered, relatively bland, stromal cells/
chondrocytes. Higher magnification view demonstrate angular and 
stellate cells set in bluish-pink chondromyxoid stroma. Note that 
the tumor lacks true hyaline cartilage matrix seen in enchondromas 
and chondrosarcomas
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primary sacral bony lesions. Viable surgical options include 
en bloc resection, versus intra‑lesional curettage. Although 
reports of long‑term remission have been reported with 
curettage alone, given some reports of local recurrence 
approaching 80% in other anatomic locations, the option 
for more aggressive en bloc resection should be entertained. 
In the context of more distal sacral lesions, where near 
normal bowel/bladder function may be achieved with 
selective nerve sparing, aggressive en bloc resection may 
represent a more viable surgical option. There is no 
documented outcome benefit of further adjuvant therapy 
including radiation and/or chemotherapy postresection. 
While CT‑guided biopsy to first establish tissue diagnosis 
is an option, this remains somewhat controversial, as it is 
not known if capsular disruption with biopsy may result in 
tumor seeding as has been described for more aggressive 
sacral pathology, such as chordoma.
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