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Clinical Study

Differential Diagnosis of Tumoral Lesions in the

Spinal Canal in Patients Undergoing Hemodialysis

Keiji Wada, Yasuaki Murata, Yoshiharu Kato

Department of Orthopedic Surgery, Tokyo Women’s Medical University, Tokyo, Japan

Study Design: A retrospective study.

Purpose: To clarify the features useful for the differential diagnosis of spinal canal tumoral lesions in patients undergoing hemodi-
alysis.

Overview of Literature: Tumoral lesions in the spinal canal are rarely found in hemodialysis patients. Therefore, the differential
diagnosis of tumoral lesions in the spinal canal in hemodialysis patients has been very difficult.

Methods: Spinal canal tumors in 17 patients undergoing hemodialysis or continuous ambulatory peritoneal dialysis were investi-
gated. Histopathological analysis was conducted for all specimens obtained during surgery. The tumoral lesions were categorized into
3 groups on the basis of histopathology: spinal cord tumor, amyloidoma, and other. Patient medical history and diagnostic images of
each group were reviewed.

Results: Eight of 17 cases were histopathologically diagnosed as spinal cord tumors and were neurinomas, 6 were amyloidomas, and
3 were classified as other. The rate of spinal cord tumors was 47.1% (8 of 17 cases), which revealed the most frequent lesion type.
The rate of amyloidomas and other types was 35.3% (6 of 17 cases) and 17.6% (3 of 17cases), respectively. In the amyloidoma group,
the mean duration of hemodialysis (24.3 years) was longer than that of spinal cord tumors and other types (9.2 years and 8.6 years,
respectively). All spinal cord tumors were intradural extramedullary, whereas all amyloidomas and other types were extradural.
Conclusions: The rate of each tumoral lesion, the duration of hemodialysis, and the tumoral localization are important features for
the differential diagnosis of tumoral lesions in the spinal canal in hemodialysis patients.
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Introduction

In hemodialysis (HD) patients, spinal disorders such as
destructive spondyloarthropathy (DSA) and ligamentum
flavum thickness (LFT) due to B, microgloblin ($2M)
amyloid deposition are currently well recognized [1-
4]. Kuntz et al. [2] first reported that DSA is caused in
patients receiving long-term HD by f2M amyloid de-
position to the intervertebral disc and facet joint. DSA

is characterized radiographically by intervertebral disc
space narrowing with destruction of the adjacent verte-
bral endplates in the absence of osteophyte formation.
Besides DSA, LFT is also observed in patients who un-
dergo HD for around 20 years [5]. These spinal disorders
sometimes compress the spinal canal, leading to myelop-
athy or radiculopathy.

Unlike DSA and LFT, tumoral lesions in the spinal ca-
nal are rarely found in HD patients. To our knowledge,
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no cases of spinal cord tumors have been reported in HD
patients. Furthermore, only a few cases of amyloidoma
and pseudotumors in the spinal canal in long-term HD
patients have been reported to date [6-10]. In addition,
tumoral calcinosis has been reported as other HD-related
tumoral lesions [11,12].

Despite these case reports, there have been no reports
of a series of tumoral lesions in the spinal canal in HD
patients. Therefore, the differential diagnosis of tumoral
lesions in the spinal canal in HD patients has been very
difficult in daily clinical practice.

In this study, we investigated the features of tumoral
lesions in the spinal canal in HD patientsthat were useful
for differential diagnosis. We retrospectively reviewed the
medical history, radiology, and histopathology of 17 cases
of tumoral lesions in the spinal canal in patients under-
going HD or continuous ambulatory peritoneal dialysis
(CAPD).

All patients were informed that data regarding their
case would be submitted for publication.

Materials and Methods

This study was approved by the institutional review
board. The present study was conducted in 17 HD or
CAPD patients who underwent surgery for tumoral le-
sions in the spinal canal at our hospital between 1994
and 2010. The duration of HD or CAPD and the cause
of renal failure were reviewed. Plain radiographs and
magnetic resonance imaging (MRI) on T1- and T2-
weighted images were performed in all patients as well
as gadolinium-enhanced images in some patients. MRI
scans were evaluated with respect to signal intensity and
localization in the spinal canal. For some patients, my-
elography and computed tomography after myelography
(CTM) were performed. Histopathological analysis was
conducted for all specimens obtained during surgery,
which were stained with standard hematoxylin and eo-
sin. Spinal cord tumors were diagnosed in this manner.
Other tumoral lesions were further evaluated with Congo
Red staining and immunostaining of f2M to confirm the
existence of p2M amyloid. Based on the histopathologi-
cal results, tumoral lesions were categorized into three
groups: spinal cord tumor, amyloidoma, and other types.
For each group, patient age at surgery, causes of HD or
CAPD, duration of HD or CAPD, and MRI signal inten-
sity were reviewed. The localization of the tumoral lesions

was evaluated using diagnostic imaging before surgery
and confirmed during surgery. Patient age at surgery and
duration of HD or CAPD in each group were compared
using the Kruskal-Wallis test with significance as p<0.05.

Results

A summary of the patients’ data is shown in Table 1.
There were 10 men and 7 women, with a mean age of 56.3
years (range, 42-69 years) at the time of surgery. Fifteen
patients underwent HD, 1 was treated with CAPD, and
1 received a kidney transplant after 25 years of HD. The
average duration of HD and CAPD was 14.4 years (range,
1-27 years) (Table 1). Causes of renal failure are shown in
Table 1.

The characteristics of each disease group are shown in
Table 2. Eight of 17 cases were histopathologically diag-
nosed as spinal cord tumors and were all neurinomas.
Spinal cord tumors accounted for 47.1% (8 of 17 cases)
of all tumoral lesions. The mean age of this group was
56.8 years (range, 42-69 years). The average duration of
HD was 9.2 years (range, 1-22 years). The localization of
tumors in the spinal canal was as follows: 1 thoracic (T),
2 thoraco-lumbar (T-L), and 5 lumbar (L), with cauda
equina tumors being the most frequent. MRI showed
low-signal intensity on T1-weighted images and high-
signal intensity on T2-weighted images, both with gado-
linium enhancement. Such imaging findings are typical of
neurinomas [13]. All cases were diagnosed as intradural
extramedullary tumors on MRI, myelography, or CTM
before surgery, and confirmed during surgery.

Six of 17 cases (35.3%) were histopathologically diag-
nosed as amyloidomas; they were stained with Congo
Red and were positive for f2M immunostaining (Figs.
1, 2). The mean age of this group was 56.7 years (range,
53-60 years). It is interesting that the mean duration of
HD was relatively long in this group at 24.3 years (range,
20-27 years). The locations of these tumoral lesions were:
3 cervical (C), 1T, 1 T-L,and 1 L (Table 2). In three cases,
MRI showed low-signal intensity on both T1- and T2-
weighted images and three showed low-signal intensity
on T1-weighted images, high-signal intensity on T2-
weighted images, and gadolinium enhancement (Figs. 3,
4). Diagnostic images showed that these lesions were all
extradural tumors. The localization was confirmed dur-
ing surgery.

The other group comprised of three cases (17.6%).
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Table 1. Patient data

rF:g.tlent Gender '?fr? Histopathology Dul_:gt'(?/':)()f Location Cause of HD S(;[ie;tlt;zizf
1 Female 65 Neurinoma 1 L4 DM HD

2 Male 69 Neurinoma 13 L4/5 Glumerulonephritis HD

3 Male 51 Neurinoma 4 L1 Unknown HD

4 Male 42 Neurinoma 10 T12/L1 Unknown HD

5 Female 66 Neurinoma 22 L1 Unknown HD

6 Male 46 Neurinoma 2 T1/2 Glumerulonephritis HD

7 Female 62 Neurinoma 15 T12/L1 Hypertension HD

8 Female 53 Neurinoma 7 L1/2 Glumerulonephritis HD

9 Male 53 Amyloidoma 25 T10/11 Hypertension RT
10 Female 58 Amyloidoma 27 L5 Glumerulonephritis HD
1 Male 56 Amyloidoma 26 C5-7 Hypertension HD
12 Male 58 Amyloidoma 20 C2—-7 Glumerulonephritis HD
13 Male 55 Amyloidoma 25 T12/11 Unknown HD
14 Male 60 Amyloidoma 23 Gil=7 Glumerulonephritis HD
15 Female 52 Tumoral calsinosis 4 C7-T4 Gout CAPD
16 Female 60 Fibrous tissue 10 C7/T1 Nephratic syndrome HD
17 Male 54 Fibrous tissue 12 L3 Glumerulonephritis HD
Mean - 56.3 - 14.4

HD, hemodialysis; L, lumbar; DM, diabetes mellitus; T, thoracic; RT, renal transplantation; C, cervical; CAPD, continuous ambulatory peritoneal
dialysis.

IR
Wt %

Fig. 2. Amyloid deposits are immunoreactive to anti-B2M antibody
stained with Congo Red (x100). (x100).

Fig. 1. Congo Red staining of case 13. Amyloid fibrils are densely

The mean age of this group was 55.3 years (range, 52-60 duration of HD and CAPD was 8.7 years (range, 4-12
years). One patient was treated with CAPD. The mean years). Two of these tumoral lesions occurred in the cer-
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Fig. 3. Magnetic resonance imaging of T1-weighted image of a
patient with amyloidoma (case 13).

'3 2

Fig. 4. Magnetic resonance imaging of gadolinium-
enhanced T1-weighted image of a patient with amyloidoma
(case 13).

vicothoracic (C-T) region and 1 in the L region (Table
2). Histopathologically, the patient treated with CAPD
had tumoral calcinosis, and the other 2 had fibrous tissue
with no evidence of 2M amyloid deposition by Congo
Red and f2M immunostaining. MRI showed T1- and T2-
weighted hypointense images in the case with tumoral
calcinosis and T1-weighted hypointense and T2-weighted
hyperintense images in the 2 cases with fibrous tissue.
The tumoral calcinosis case was localized in C-T region,
and the fibrous tissue cases in C-T and L regions (1 in
each). These tumoral lesions were all determined to be
extradural on diagnostic imaging and confirmed during
surgery.

There was no significant difference in age at surgery
among each group. However, the difference in HD du-
ration among each group was statistically significant
(p<0.05).

Discussion

To date, a few cases of amyloidomas and pseudotumors
in the spinal canal in long-term HD patients have been
reported. However, there have been no reports of a series
of tumoral lesions in the spinal canal in HD patients.
Therefore, the differential diagnosis of tumoral lesions in
the spinal canal in HD patients has been very difficult in
daily clinical practice.

In this study, we found three major features of use in
the diagnosis of tumoral lesions in the spinal canal in
HD patients. First, the rate of each type of tumoral lesion
is important. We categorized the lesions into 3 groups
histopathologically: spinal cord tumor, amyloidoma, and
other. Our histopathological study showed that 8 cases
were spinal cord tumors, 6 were amyloidomas and 3 were
other; thus the rates of these lesions were 47.1%, 35.3%,
and 17.6%, respectively (Table 2). Although spinal cord
tumors were the most frequent, the combined rate of
amyloidomas and other (52.9%) was higher than that of
spinal cord tumors alone. This result indicates that we
should take into consideration that more than half of all
spinal tumoral lesions in HD patients are not true spinal
cord tumors.

The second important diagnostic feature is the dura-
tion of HD. There was a statistically significant difference
in HD duration between each group (p<0.05). The mean
duration of HD was 24.3 years in the amyloidoma group,
9.2 years in the spinal cord tumor group, and 8.6 years in
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Table 2. Summary of each tumoral lesion group

Rate in all tumoral
lesions (%)

Mean age (yr)

Asian Spine J 2015;9(2):194-199

Mean duration of

Spinal cord tumor 471 (8/17)
Amyloidoma 35.3(6/17)
Other 17.6(3/17)

56.8 (42-69)

56.7 (53-60)

55.3 (52-60)

HD (yr) Location
9.2(1-22) T1,T-L:2, L5
Intradural extramedullary
24.3 (20-27) C:3, T:1, T-L:1, L
Extradural
8.7(4-12) C-T:2, L1
Extradural

Values are presented as % (number/total number) or mean+standard deviation (range).

HD, hemodialysis; T, thoracic; L, lumbar; C, cervical.

the other group (Table 2). Therefore, the mean duration
of HD was much longer in the amyloidoma group than
in either of the other two groups. Only one patient in the
spinal cord tumor group underwent HD for more than
20 years; all other spinal cord tumor cases underwent
HD for 15 years or less (Table 2). Previous case reports
describing patients with amyloidoma in the cervico-
occipital area showed that they underwent HD for more
than 20 years [6,9]. Our histopathological results indicate
that spinal tumoral lesions in patients undergoing HD for
more than 20 years are likely to be amyloidomas.

The third important diagnostic feature is the localiza-
tion of the tumoral lesion in the spinal canal. Our results
showed that all spinal cord tumors were neurinomas with
intradural extramedullary locations (Table 2). In contrast,
amyloidomas and other types were extradural. Previous
reports showed that amyloidomas in the cervico-cranial
area were extradural [6,9]. In addition, spinal tumoral
calcinosis was also reported to be extradural [12]. How-
ever, to our knowledge there have been no reports of
non-specific tumoral lesions such as our fibrous tissue
cases. Our results indicated that extradural spinal tumoral
lesions in HD patients were likely to be amyloidomas or
other tumoral lesions. This result is significant for the di-
agnosis of these tumoral lesions, allowing us to determine
whether they are extradural or intradural using MRI, my-
elography, or CTM before surgery. We also investigated
the level of tumoral lesions in the spinal canal. Spinal
cord tumors tend to localize in the cauda equina, though
amyloidomas and other types localized at all spinal lev-
els (Table 2). Conti et al. [13] reported that 68 of 123
(55.3%) neurinomas were localized in the lumbo-sacral
area. Neurinomas in HD patients also tend to localize in
this area, and this result may help with the differential

diagnosis. Contrary to previous reports, we did not show
any amyloidoma cases occurring in the occipitocervical
or upper cervical areas. The discrepancy in the results oc-
curred because we only included spinal tumoral lesions
that we were able to examine histopathologically. Al-
though we have observed some spinal tumoral lesions in
the occipitocervical or upper cervical areas, we have often
found it difficult to collect specimens from these areas.
Furthermore, MRI signal intensity was investigated for all
tumoral lesions. Because all spinal cord tumors were neu-
rinomas, MRI showed low-intensity T1-weighted, high-
intensity T2-weighted images, and gadolinium enhance-
ment, which are typical findings for neurinomas. On the
other hand, no clear signal intensity characteristics were
found for amyloidomas and other types.

Conclusions

We have shown the features of spinal tumoral lesions in
HD patients. Three major features have been identified
that may be useful for the differential diagnosis of spinal
tumoral lesions in HD patients: rate of tumoral lesion,
duration of HD, and localization. These findings provide
significant information that can be used to treat HD pa-
tients with spinal tumoral lesions.
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