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A long survival case of spinal nephroblastoma in a dog
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Abstract
Background: Dogs’ nephroblastoma of the spinal cord is a rare neoplastic disease, with few reports of longterm survival after surgery. We experienced that surgical treatment with postoperative radiation therapy for spinal
nephroblastoma in a dog resulted in the long-term survival of 11 years.
Case Description: The patient presented to our veterinary hospital because of progressive hindlimb paralysis. Based
on diagnostic imaging, she was diagnosed with a thoracolumbar spinal cord tumor and was treated with surgery. The
gross tumor tissue was removed after laminectomy, followed by postoperative radiation therapy using orthovoltage
equipment. The histopathological features of the surgical specimen were consistent with those of previously reported
spinal nephroblastoma, although infrequent mitotic figures were observed. The dog recovered well after treatment and
resumed her normal walking condition. No tumor recurrence was observed on periodic follow-up magnetic resonance
imaging performed 10 and 21 months after surgery. Imaging evaluation for the gradual development of hindlimb
weakness was performed 9 years after surgery; however, no recurrence of tumor tissue was observed, and spondylosis
deformans, probably induced after laminectomy, were identified as a possible cause. The dog died of aspiration
pneumonia 11 years after surgery, independent of spinal nephroblastoma.
Conclusion: To date, no clinical cases of canine spinal cord primary nephroblastoma that survived for 11 years
after surgery have been reported. This case strongly suggests that providing intensive treatment for canine spinal
nephroblastoma is very important.
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Introduction
Nephroblastoma in the thoracolumbar spinal cord
of young dogs is a rare neoplastic disease thought
to arise from ectopic renal tissue entrapped in the
spinal cord during the embryonic period (Higgers et
al., 2017; Rossmeisl and Pancotto, 2020). Based on
previous reports, the clinical features of this disease
include the age of onset in younger dogs, the site
of tumor development being T10–L2, and clinical
signs including hindlimb weakness and/or paralysis
(Summers et al., 1988; Jeffery and Phillips, 1995;
Macri et al., 1997; Vaughan-Scott et al., 1999; Sale
et al., 2004; Nakade et al., 2006; Brewer et al., 2011;
Liebel et al., 2011; Tagawa et al., 2020). German
shepherds have been reported to be predisposed to
spinal nephroblastoma (Brewer et al., 2011; Higgers
et al., 2017; Rossmeisl and Pancotto, 2020). Many
reports have suggested no sex predisposition; however,
9 out of 11 cases in 1 report were female (Brewer et al.,
2011). Although restoration of hindlimb function and
walking is possible after surgical treatment (Summers
et al., 1988; Jeffery and Phillips, 1995; Macri et al.,
1997; Sale et al., 2004; Brewer et al., 2011; Liebel et
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al., 2011; Tagawa et al., 2020), few long-term surgical
outcomes have been reported. We encountered a case
of canine spinal nephroblastoma that was treated with
surgery and postoperative radiation therapy. As a
result, the patient recovered her ability to walk and led
an everyday life for approximately 11 years after the
operation. We report the treatment and postoperative
clinical course of this dog.
Case Details
An 18-month-old spayed female crossbreed dog
presented with progressive hindlimb paralysis over
the previous months. She could not stand or walk
unaided at her first visit and showed severe pain upon
palpation of the thoracolumbar spine. Plain spinal
radiography and routine blood tests were normal.
Computed tomography of the thoracolumbar spine
showed a clear contrast-enhanced mass lesion of the
spinal cord at T13, suggesting the presence of spinal
tumors; however, the detailed relationship between the
tumor tissue and the normal spinal cord was unknown
(Fig. 1). Six days later, the dog underwent surgical
removal of the presumed tumor under general
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Fig. 1. Computed tomographic findings at T13 of the case.
(A) Without contrast medium, (B) with an intravenous
administration of contrast medium. A clear contrastenhanced mass lesion of the spinal cord could be observed in
the contrast study (B, arrow head).

anesthesia, as the animal’s owner wanted aggressive
treatment, including surgery.
The dog was fixed in ventral recumbency, and a midline
thoracolumbar skin incision was made. The muscles
around the T13 spinous process were bluntly detached
to expose the spinous process, which was then resected.
Then, laminectomy was carried out to expose the spinal
dura mater, which appeared slightly red. The dura
was incised, and dark red tumor tissue was identified
(Fig. 2A). Subsequently, the tumor tissue swelled and
protruded outward (Fig. 2B). The protruding tumor
tissue seemed well demarcated from the spinal cord,
suggesting that the tumor was extramedullary rather
than intramedullary. After a portion of the tumor
tissue was biopsied, gross total resection was carried
out using an ultrasonic surgical aspirator (Sonopet®;
StrykerJapan KK, Tokyo, Japan) (Fig. 2C). After tumor
removal, the dura was left unsutured, and the muscular,
subcutaneous tissue and skin were closed. Antibiotics
and corticosteroids were administered orally for 3
weeks after surgery. The dog’s postoperative recovery
was unremarkable. The surgical specimen was
formalin-fixed and used for routine hematoxylin and
eosin (HE) staining. The surgical specimen consisted
of extensive necrotic foci and tumor cell growth foci,
and many tumor cells proliferated while forming a
tubular structure. The cells in the tubular formation
had oval nuclei arranged on the basement membrane
side and clear cytoplasm on the luminal side. These
histopathological features are consistent with previously
reported spinal nephroblastoma (Fig. 2D) (Ohta et al.,
2009; Brewer et al., 2011; Liebel et al., 2011). Mitotic
figures were less frequent at all sites examined.
She had a normal appetite on the day after the
operation. Two weeks after surgery, the dog gradually
was able to walk and resume normal activities. She
received postoperative radiation (20 Gyin 5 fractions)
using an orthovoltage radiation therapy device (MBR320, Hitachi Medico, Tokyo, Japan). For the radiation
treatment, the dog was anesthetized and placed in
ventral recumbency. The spinal cord in which the tumor
tissue was present was irradiated with a single dose of

Fig. 2. Intraoperative findings of the case. (A) After
durectomy, a dark reddish tumor tissue was identified. (B)
After that, the tumor tissue bulged outward and seemed
clearly demarcated from normal spinal cord. (C) Gross
appearance of the surgical site after tumor removal using
an ultrasonic surgical aspirator. (D) Histopathology of the
biopsy specimen was consistent with nephroblastoma; HE
stain, bar = 50 µm.

4 Gyusing 4-cm square tubes (300 kVp, 20 mA). Prior
to starting radiation therapy, a total dose of 40 Gy was
planned; however, due to sufficient recovery of the dog,
the owner did not wish for further treatment at the time
of 20-Gy irradiation.
After treatment, the dog lived for approximately 10
years with mild proprioceptive deficits in the left
hind limb. No tumor recurrence was observed on
periodic follow-up magnetic resonance imaging (MRI)
examinations carried out 10 and 21 months after
surgery. Nine years after surgery, the dog returned to
the hospital to evaluate the thoracolumbar spinal cord
due to the gradual development of hindlimb weakness.
Plain radiography of the thoracolumbar spine showed
spondylosis deformans between T13–L1 and L2–3,
with the former being consistent with the surgical site
(Fig. 3A). MRI examination showed no recurrent tumor
tissue in the thoracolumbar spinal cord; however, there
was slight compression of the spinal cord from the
ventral side at T13–L1 (Fig. 3B). This was thought to
be due to the proliferation of bony tissues associated
with intervertebral instability after laminectomy. The
dog died 11 years after surgery for reasons unrelated
to the tumor. According to the owner, the dog had
vomiting of unknown cause for several months and died
of aspiration pneumonia. No necropsy was performed.
Discussion
Recovery of hindlimb paralysis after surgery for canine
spinal nephroblastoma has been previously reported
(Jeffery and Phillips, 1995; Macri et al., 1997; Brewer et
al., 2011; Liebel et al., 2011; Tagawa et al., 2020). Liebel
et al. (2011) noted that patients treated with surgery and/
or radiation experienced longer survival than untreated
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Fig. 3. Radiographic and MRI findings of the thoracolumbar
spine of the case 9 years after surgery. (A) Radiographic
features of spondylosis deformans were observed in both
T13–L1 and L2–3. The spinous process of T13 was missing
due to laminectomy (white arrow). (B) MRI (T2-weighted
image) showed that the spinal cord was slightly compressed
from the ventral side in T13–L1, probably due to the
proliferation of bone tissue due to spinal instability. No tumor
tissue was observed in the spinal cord.

ones. Although some unsuccessful surgical cases have
been reported (Vaughan-Scott et al., 1999; Nakade et
al., 2006), surgical treatment is generally effective.
However, there are very few reports on the long-term
survival of canine spinal nephroblastoma patients. Even
in some reports describing long-term survivors, most of
the follow-up periods were 2 years or less (Macri et
al., 1997; Sale et al., 2004; Brewer et al., 2011; Liebel
et al., 2011), although one case had survived for more
than 3 years at the time of writing (Brewer et al., 2011).
There are no detailed follow-up reports on survivors
over 3 years. In our case, the spinal cord function of the
dog recovered well after surgery, and the dog had lived
for an additional 10 years, illustrating that long-term
survival with sufficient neurologic function is possible
after treatment, even in spinal nephroblastoma cases.
The reason for the good prognosis, in this case, remains
unknown; multiple factors are likely involved. The gross
appearance of the tumors at the time of surgery was well
demarcated from the spinal cord with clear margins,
which allowed gross total resection. Although spinal
nephroblastoma has been classically reported as an
extramedullary lesion (Summers et al., 1988; VaughanScott et al., 1999), some cases have been reported as
intramedullary (Jeffery and Phillips, 1995; Macri et al.,
1997; Sale et al., 2004; Liebel et al., 2011; Higgers et
al., 2017; Tagawa et al., 2020). In a series of 10 canine
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spinal nephroblastoma cases, Liebel et al. (2011)
reported a longer survival in dogs with extramedullary
lesions. Intramedullary tumor development may
detrimentally affect neurologic outcomes and survival
by precluding complete surgical resection, resulting
in local recurrence. The most important reason for
the long survival in our case was likely the relatively
localized presence of extramedullary tumor tissue.
Besides the difference in the site of tumor development,
the difference in malignancy of the tumor cells is
considered one of the factors responsible for the good
prognosis in this case. In one report of canine spinal
nephroblastoma focusing on tumor cell growth analysis,
the case was highly malignant based on its high potential
for growth and invasion (Ohta et al., 2009), indicating
some differences in malignancy among tumor tissues of
the same histopathological type. Recently, intraspinal
metastasis of spinal cord nephroblastoma was reported,
which is considered a highly malignant finding (Terrell
et al., 2000). Since the histopathological examination
in our case showed infrequent mitotic figures, this case
might have had relatively low malignancy, leading to a
good prognosis.
Although gross total resection was achieved in
this case, residual tumor cells may have remained.
Therefore, postoperative treatment is necessary. We
elected to perform local radiation therapy because the
effectiveness of chemotherapy has not been reported in
dogs. In this case, only 20 Gy was applied after surgery
at the owner’s request. However, our case cannot draw
conclusions regarding postoperative treatment, and
further evaluations are needed to determine suitable
adjunctive treatments after surgical resection of this
disease.
This case fell into a serious condition, such as being
unable to stand up due to a spinal cord tumor at an early
age; however, the dog was able to almost reach the end
of her life while maintaining a normal walking ability
using a combination of surgery and radiation therapy.
This case strongly suggests that providing intensive
treatment for canine spinal nephroblastoma is very
important.
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