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Intraspinal choristoma in the lumbar region
A case report
Jinxin Yang, MMa, Qianlei Liang, MMa, Yan Wang, MMb, Liang Han, MDb, Yongchuan Guo, MDa,* 

Abstract 
Rationale: Intraspinal choristoma is a relatively uncommon intervertebral canal tumor. Prior to our reports, only 2 cases of 
intraspinal choristoma had been reported. Because this disease is not common and looks like a mass of fatty tissue on the 
magnetic resonance imaging (MRI), intraspinal choristoma can be easily misdiagnosed as teratomas or lipomas (like the case of 
this article presenting) without a pathology report. So if a lumber intraspinal lesion is discovered in a clinical examination, intraspinal 
choristoma should be considered as a differential diagnosis. We present a case of intraspinal choristoma that is unlike any other 
reported case.

Patient concerns: A 35-year-old woman with left lower extremity hypoesthesia and burning-like pain in the lumbar region for 
1 month visited the local hospital for plain lumbar spine MRI. The patient was diagnosed with a lumbar space-occupying lesion. A 
second plain lumbar spine MRI scan and a MRI scan with enhancement were performed in our hospital to confirm the presence 
of a congenital lipoma in the spinal canal. A postoperative biopsy of the lumbar spinal mass indicated that the mass was an 
intraspinal choristoma located in the spinal canal.

Diagnosis: Intraspinal choristoma.

Intervention: The lesion was surgically removed, and follow-up plain and enhanced MRI images of the patient’s lumbar spine 
were obtained.

Outcomes: After surgery, the patient no longer experienced the burning pain in her lumbar region or the left lower extremity 
hypoesthesia when the patient was discharged. And there was no evidence of recurrence 2 years after the surgery.

Lessons: The MRI presentation of intraspinal choristoma is similar to intraspinal lipoma. Therefore, a pathological assessment 
is critical to provide an accurate diagnosis.

Abbreviations: JOA = Japanese Orthopaedic Association Scores for Assessment of Cervical Myelopathy, MRI = magnetic 
resonance imaging.

Keywords: choristoma, congenital intraspinal tumours, intraspinal choristoma

1. Introduction

Choristoma is a tumor-like structure composed of normal tissue 
located at an abnormal site.[1] While it can occur anywhere in the 
body, it is more frequently observed in the head and neck region, 
especially in the pituitary gland[2] and oral cavity.[3] Intraspinal 
choristomas are rare and, to the best of our knowledge, only 
2 cases have been reported.[4,5] Thus, it is pretty rare for cho-
ristoma to occur in the spinal canal. The postoperative patho-
logical assessment of an intravertebral occupying lesion in our 
patient showed a case of intraspinal choristoma. In addition, this 
patient also had a combination of spinal cord deformities such 
as spinal cord tethering syndrome which makes this case unique.

2. Case Report

2.1. Clinical summary

A 35-year-old woman was diagnosed with an intraspinal 
space-occupying lesion after a magnetic resonance imaging 
(MRI) scan of her lumbar spine was performed at a local hospi-
tal. The presenting complaint was hyperalgesia of the left lower 
extremity and burning pain in the lumbar region for 1 month. 
The patient was admitted to our hospital for further diagnosis 
and treatment. The preoperative physical examination revealed 
scoliosis, pain elicited with positive pressure on both sides of 
the fourth lumbar vertebra, and bilaterally diminished Achilles 
tendon and knee tendon reflexes. The straight-leg raising test 
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was positive. The extension-hallucis test was positive, and the 
tension test for the femoral nerve was negative.

MRI of the lumbar spine revealed that a near-circular short T1 
and a long T2 signal shadow with clear borders were observed 
at the level of the inferior border of the fourth lumbar verte-
bral body. A low signal of Short Time Of Inversion Recovery 
demonstrated a rounded, non-enhanced area at the level of the 
lower edge of the fourth lumbar vertebral body. The area exhib-
ited clear borders and was approximately 1.0 cm in diameter 
within the spinal canal (Figs. 1 and 2). In addition to intraspinal 
choristoma, other spinal cord deformities were observed on the 
sagittal MRI images in this patient: the spinal cord extended 
to the level of the lower edge of the fourth lumbar vertebra, 
which was distinctly abnormal because the normal adult spinal 
cord does not extend beyond the lower edge of the first lum-
bar vertebra, and the spinal cord was irregularly divided into 
2 parts beginning at the level of the lower border of the 11th 
thoracic vertebral body, ending at the lower border of the fourth 
lumbar vertebra body. These images indicated the presence of 
a tethered spinal cord, resulting in shortened spinal cord end 
filaments. Furthermore, the corresponding region of the spinal 
canal and the subarachnoid space were widened significantly, 
suggesting the presence of a possible developmental abnormal-
ity associated with the spinal canal. Therefore, this patient also 
was diagnosed with tethered spinal cord syndrome and spinal 
cord deformities.

The pre-surgical Japanese Orthopedic Association Score 
(JOA score) was 14. Preoperatively, the lesion was thought 
to be a lumbar intraspinal lipoma. The mass was surgically 
removed under general anesthesia. During the surgery, the 
tumor appeared yellow and exhibited a tough texture. The 
patient’s burning pain in her lumbar region and the left lower 
extremity hypoesthesia disappeared after surgery. One month 
after surgery, the physical examination revealed that pain was 
not elicited with positive pressure on both sides of the fourth 

lumbar vertebra. The straight-leg raising test was positive, and 
the extension-hallucis test was negative. Furthermore, the bilat-
eral Achilles tendon and knee tendon reflexes had returned to 
normal. The JOA score was 27 at discharge, and the improve-
ment rate was 86.7%. We conducted a 2-year follow-up exam-
ination, and the JOA score was 28 in the second year after 
surgery, and the patient’s improvement rate was 93.3%. An 
MRI scan was taken 2 years after the surgery, and there was no 
evidence of recurrence (Fig. 3).

2.2. Pathological findings

The histological examination provided the following infor-
mation: the tumor size was 1.5 cm × 1 cm × 0.4 cm; the color 
was primarily gray to yellow; the appearance was nodule-like, 
soft, with a slightly tough localized region of gray-white color. 
A small amount of bone tissue was present. The microscopic 
examination revealed the following information: mature 
fibrous and fatty tissues, blood vessels, and epithelium were 
present; small sweat gland ducts also were seen. The histo-
logical pattern resembled an intraspinal choristoma (Fig.  4). 
Immunohistochemical features were assessed based on immu-
nohistochemical staining, including positive staining for S-100 
(Fig.  5), GCDFP-15 (Fig.  6), CK7 (Fig.  7), CK8 (Fig.  8), P63 
(Fig. 9), and AR (Fig. 10). We summarized the comparison of 
results of the immunohistochemical features of choristoma and 
hamartoma in Table 1.[4,6–17]

3. Discussion
Based on the pathological diagnosis, the features of choristoma 
and hamartoma can be confounding. Both are rare, and many 
clinicians and pathologists find it challenging to identify them 
accurately. In addition, many articles have mentioned the need 
to be able to differentiate between choristoma and hamartoma. 
However, none of the previous reports have clarified the critical 
features that facilitate differentiation. The term choristoma is 
derived from the Greek root “choristos,” meaning separated and 
also means mass or tumor. The term is synonymous with het-
erotopia and ectopia, which are defined as the proliferation of 
normal cells in an abnormal location[1] and an ectopic, histolog-
ically normal mature tissue.[18] Hamartoma is defined as a lesion 
containing mature and well-differentiated ectoderm and meso-
derm derivatives that appear in abnormal locations[2,19]; usually, 
1 component dominates.[2] Hamartoma is similar to choristoma 
in that, both are benign proliferations of mature tissue, but a 
hamartoma is a malformation resembling the tissue at its site 
of origin, while the choristoma contains components that do 
not usually appear at the anatomic location where it is located. 
Therefore, choristoma can be considered to be a subtype of 
hamartoma.[20] Thus, a “hamartoma” confirmed histologically 

Figure 1.  (A) The preoperative lumbar spine plain MRI scan using a T1 sequence in the sagittal plane. (B) The preoperative lumbar spine plain MRI scan using a 
T2 sequence in the sagittal plane. (C) The preoperative lumbar spine plane MRI scan using a T2 sequence in cross-section. MRI = magnetic resonance imaging.

Figure 2.  (D and E) Preoperative lumbar spine enhanced MRI scans in the 
sagittal plane and cross-section, respectively. MRI = magnetic resonance 
imaging.
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to contain ectopic tissue is actually a choristoma.[21] Castillo et 
al noted in an article on midline spinal cord hamartomas that 
only hamartomas that contained local elements in a disorga-
nized fashion could be considered pure hamartomas, while those 
with normal but ectopic tissues (including glands, lymphoid tis-
sue, and urinary tract tissues) should be considered choristo-
mas.[21,22] Malela et al[19] reported a sporadic case of “Congenital 
Midline Spinal Hamartoma in a 5-Month-Old Infant in 2020.” 
The similarity with our case is that it also contained numerous 
adipocytes, however, the case reported by Malela et al did not 
exhibit cartilage, skeletal muscle, mature collagen fibers, nerve 
and vascular components in the normal tissue at the location of 
the choristoma. The histologic examination of our case revealed 
mature fibrous tissue and squamous epithelium, as well as small 
sweat gland ducts. These 3 mature tissue components should 
not be present in the spinal canal, so the histologic examination 
indicated that a choristoma was present in the patient in this 
report.

Since choristoma is extremely rare, it is not usually suspected 
before the surgery and pathology. Alternative differential diag-
noses include teratoma and intraspinal lipoma. It was noted that 

Figure 3.  (F and G) Images taken 2 y after the surgery. The lumbar spine plain MRI scan in sagittal section (F) and cross-section (G). MRI = magnetic resonance 
imaging.

Figure 4.  (H) Microscopic image of the tumor tissue with H&E staining (×100 magnification). (I) Another microscopic image at a magnification of ×200. (H and 
I) Mature fibrous and adipose tissue, blood vessels, epithelium, small sweat gland ducts, and a small amount of squamous-like tissue.

Figure 5.  Immunohistochemical staining for S-100 protein (H&E ×100).
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the preoperative imaging presentation of this patient was similar 
to intraspinal lipoma. Teratomas contain cell populations from 
at least 2 of the 3 primary germ layers, endoderm, mesoderm, 
and ectoderm. They form during embryonic development and 

may be diagnosed at any age. Teratomas are thought to result 
from the failure of primitive germ cells to migrate and usually 
occur along the body midline, anywhere from the coccyx to the 
pineal gland. The primitive germ cells fail to degenerate and 
subsequently proliferate in abnormal locations in the midline to 
form tumors. Thus, the pluripotent capacity of these cells gives 
rise to multiple tissues consisting of immature cells that have the 
potential for malignant degeneration.[23] There are 4 histological 
teratoma variants: mature teratoma, immature teratoma, malig-
nant teratoma, and monodermal teratoma.[23]

Intraspinal lipoma also is a rare benign tumor, accounting 
for <1% of all spinal cord tumors.[22] Lesions often are located 
in the lumbosacral region, while occurrence within the dura of 
the cervical and thoracic medulla is less common. Though the 
pathogenesis of intradural lipomas remains unclear but occa-
sional association with other midline anomalies points to a 
developmental origin.[24] Intraspinal lipomas often occur in con-
junction with a tethered spinal cord, and the lesion may contain 
other types of tissues such as bone, cartilage, or even bone mar-
row. Ammerman et al[25] had described the clinicopathological 
characteristics of intramedullary lipomas: the tumors tend to 
be subpial in origin, involve multiple spinal cord segments as 
well as adjacent nerve roots, and have no clear plane demar-
cating themselves from adjacent neural parenchyma. Histologic 
investigation classically demonstrates normal adipose cells with 
intervening collagen. The collagen is often in continuity with 

Figure 6.  Immunohistochemical staining for GCDFP-15 protein (H&E ×100).

Figure 7.  Immunohistochemical staining for CK7 protein (H&E ×100).

Figure 8.  Immunohistochemical staining for CK8 protein (H&E ×100).

Figure 9.  Immunohistochemical staining for P63 protein (H&E ×100).

Figure 10.  Immunohistochemical staining for AR protein (H&E ×100).
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adjacent coverings of vessels and neural structures.[26] As no 
clear cleavage plane is found between the intraspinal lipoma 
and spinal cord, very few reports recommend complete surgi-
cal removal of an intraspinal lipoma as complete resection is 
associated with significant postoperative complications.[27] Our 
literature review revealed that patients with intraspinal lipoma 
have masses that exhibit an irregular morphology and no clear 
boundary with the spinal cord on preoperative MRI scans. 
Whereas in this case, the tissue mass presented a more round 
shape and a more distinct boundary. These characteristics might 
help differentiate choristomas from intraspinal lipomas using 
MRI in the future. These observations also suggest that surgery 
for choristomas differ from lipomas in that choristomas can be 
less aggressive, be completely resected, and have a predictably 
lower postoperative recurrence rate than intraspinal lipomas. In 
contrast, intraspinal lipomas are more closely related to periph-
eral nerve tissue. It is possible to reduce the size of an intraspi-
nal lipoma by reducing the amount of body fat, which would 
alleviate the symptoms of spinal cord or cauda equina irrita-
tion caused by the tumor. Thus, it is worth considering whether 
weight loss could be used to reduce the tumor size in patients 
diagnosed with a suspected choristoma who are unwilling or 
unable to undergo surgery.

Although microscopic findings can be highly suggestive of 
cartilaginous choristoma of the tongue, immunohistochemical 
staining is essential to rule out other possible diagnoses and con-
firm the hypothesis. For immunohistochemical staining, S-100, 
GCDFP-15, CK7, CK8, P63, and AR are used as positive indi-
cators for choristoma. Positive GCDFP-15 staining suggested 
the presence of apocrine sweat glands. Positive staining for CK7 
and CK8 suggested epithelial tissue origins, while positive stain-
ing for S-100 was indicative that the tumor originated from neu-
rological tissue. P63 is a specific and sensitive marker for human 
myoepithelial cells, and positive staining suggests that the lesion 
is more likely to be a benign tumor. Therefore, the results that 
were obtained confirmed the diagnosis of choristoma.

We also suggest that it was not a coincidence that the patient 
also exhibited spina bifida and spinal cord tethering, as an 
association between spinal dysraphism and the occurrence of a 
lipoma is possible. The etiology of congenital spina bifida is not 
fully understood. However, most scholars believe that abnor-
mal embryonic development of the neural tube is responsible 
for spina bifida, and abnormalities in the fusion process result 
in its formation. Specifically, the neural tube separates from the 
ectoderm through a process of detachment. After separation, 
midline fusion of the ectoderm above the neural tube occurs.[21] 
Besides, a case of autograft-derived spinal cord mass following 
olfactory mucosal cell transplantation in a spinal cord injury 
patient,[23] enlightened us that the possible etiology of this intra-
spinal choristoma is a malformation during the embryonic 
development, and the malformation results in a transplantation 
of the regional disordered embryonic cells in lumbar region. 
Therefore, we believe that the abnormal developmental process 
of spinal bifida is most likely the reason for the development 
of intrasipnal choristoma in our case. Based on this case, if a 
space-occupying lesion in the spinal cord with a predominantly 
fatty signal appears on the MRI, surgeons should carefully dis-
tinguish whether the boundaries between the occupying lesion 
and the surrounding tissues are distinct. If the lesion has defin-
itive boundaries and the patient has congenital spina bifida or 
spinal cord embolism, a possible diagnosis of intraspinal chori-
stoma should be considered. Surgical options include complete 
resection, and the prognosis for patients with intraspinal cho-
ristoma is generally considered to have a lower recurrence rate 
than an intraspinal lipoma.

In general, the clinical course and histopathological fea-
tures of intraspinal choristoma indicate its benign nature. In 2 
reported cases in children, the tumor was incompletely excised. 
One child was followed for 7.5 years and the other for approx-
imately 16 months, without evidence of recurrence or residual 

tumor.[6] Because choristoma is classified as a benign tumor, 
many studies do not discuss recurrence. The case reported in this 
study showed benign tumor characteristics based on the preop-
erative MRI findings and the intraoperative observations. We 
followed the patient in this case for 2 years, and the patient did 
not exhibit any recurrence, which indicated that surgical exci-
sion is curative, with a low incidence of recurrence. However, 
a case of osseous choristoma that exhibited recurrence was 
reported in another article, which might have been due to the 
tumor having a greater degree of malignancy. Typically, tumors 
that are multiple and have no pedunculated mass surrounded by 
soft tissue, such as within the buccal mucosa or muscle, might 
have the possibility of recurrence.[2]

4. Conclusion
Intraspinal choristoma is a rare congenital intraspinal tumor 
that might correlate significantly with congenital spinal defor-
mities. Intraspinal choristomas are not easily distinguishable 
from intraspinal lipomas and intraspinal hamartomas based 
on MRI. However, if the lesion has distinct boundaries and the 
patient has congenital spina bifida or spinal cord embolism, a 
possible diagnosis of intraspinal choristoma should be consid-
ered. With the presence of distinct tumor boundaries, surgical 
options for complete resection should be considered. The prog-
nosis of a lower recurrence rate for an intradural psammoma is 
generally better than for an intraspinal lipoma.
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