
Introduction
Venous hemangiomas of the thoracic spine are rare, benign 
tumors. They are often found incidentally in radiological 
examinations and have few symptoms; however, some venous 

hemangiomas are symptomatic and gradually increase in size [1, 
2]. Various therapeutic approaches have been proposed and used 
to manage hemangiomas of the spine [3], including 
vertebroplasty using cement [4], radiation therapy [5], 
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Introduction: Venous hemangiomas of the thoracic spine are rare tumors that are diagnose based on radiological findings. Ethanol sclerosis 
therapy through the percutaneous or open approaches has been reported to be useful treatment options. Therefore, radiological examination 
and the treatment procedure can be performed together. As pathological diagnosis of the tumor is important, a strategy that comprises biopsy 
followed by definitive treatment is ideal. The tips and complications of the two-step open procedure for ethanol sclerosis therapy have not been 
discussed in detail. This is the first report of this kind in the literature, especially about the tips and complications.
Case Report: A 51-year-old woman presented with pain in the upper part of her back. Radiological examination revealed a hypervascular tumor 
at the second thoracic vertebra. We first performed an open biopsy along with decompression and fixation surgery, because the patient 
developed a walking disability with motor weakness in her right leg. The tumor was pathologically diagnosed as a venous hemangioma. 
Therefore, we performed ethanol sclerosis therapy using the open approach as a curative technique for the tumor 17 days after the initial surgery. 
A total of 10 mL of a mixture of 100% ethanol and a lipid-soluble contrast medium — which improve visibility — was injected intermittently and 
slowly. This was followed by the injection of 3 mL of a water-soluble contrast medium to confirm sclerosis. Immediately after the last procedure, 
the amplitudes of motor-evoked potentials in all bilateral lower extremity muscles disappeared simultaneously. The patient incomplete paralysis 
of the lower extremity and transient dysuria postoperatively; however, she could walk without assistance after 5 months.
Conclusion: This case highlights the following: First, the two-step procedure of open biopsy followed by ethanol injection using the open 
approach allowed accurate diagnosis and effective treatment. Second, additional injection of a water-soluble contrast medium to confirm 
sclerosis after ethanol injection can cause paralysis. Third, a mixture of ethanol and a lipid-soluble contrast medium effective improves visibility 
to identify expansions. These experiences will be useful for following ethanol sclerosis therapy for a venous hemangioma of the thoracic spine.
Keywords: Venous hemangioma, thoracic spine, ethanol sclerosis therapy, two-step open procedure, paralysis, additional injection, water-
soluble contrast medium, visibility, lipid-soluble contrast medium, tips, complication.

Abstract

Learning Point of the Article:
The two-step procedure of open biopsy followed by ethanol injection using the open approach for a venous hemangioma of spine allowed 

accurate diagnosis and effective treatment.

Tips and Complications of Two-step Open Procedure for Ethanol 
Sclerosis Therapy for a Venous Hemangioma of the Thoracic Spine: 

A Case Report
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transarterial embolization [6], and complete tumor resection 
[7, 8]. Ethanol sclerosis therapy was first reported by Heiss et al. 
in 1994 [9]. In this technique, highly concentrated ethanol is 
injected into the hemangioma to induce coagulative necrosis of 
the vascular endothelium and surrounding tissues, which is 
followed by irreversible vascular occlusion [10]. This technique 
has been reported to show good results [11, 12, 13], although 
some case reports have described complications, such as 
paralysis [12] and delayed vertebral compression fractures 
[13]. All of the reported therapies were not performed on the 
basis of pathological diagnoses but based on radiological 
diagnoses, and several reported procedures were performed 
percutaneously under computed tomography (CT) guidance.
We report our findings in the case of a patient who was 
diagnosed through open biopsy, received ethanol sclerosis 
therapy in a two-step open procedure, and showed incomplete 
paralysis of the lower extremity and transient dysuria.

Case Report
A 51-year-old woman with no relevant medical 
history presented with pain in the upper part of 
her back for 2 weeks. There was no neurological 
deficit in either the trunk or the lower 
extremities at her first visit.
A plain radiograph showed a radiolucent zone in 
the spinous process of the second thoracic spine 
(T2). CT revealed osteolytic changes not only in 
the spinous process but also in the vertebral 
body, pedicles, and lamina of T2, which 
expanded into the spinal canal. The changes 
were not accompanied by cortical destruction 
(Fig. 1). Magnetic resonance imaging (MRI) 
revealed an area with low intensity on T1-

weighted imaging (T1WI) and high intensity on T2-weighted 
imaging (T2WI) and short inversion time inversion recovery 
imaging that compressed the spinal cord from the posterior and 
the right sides, which was assumed to be a hypervascular tumor. 
The area had an extraosseous region on the right (Fig. 2). Blood 
tests did not reveal any abnormal findings. A CT-guided 
percutaneous biopsy did not yield a histological diagnosis. Over 
the 2-week course of these examinations, the patient developed 
a walking disability with motor weakness in her right leg. 
Therefore, we performed an open biopsy along with T2 
laminectomy, and posterolateral fusion from C7 to T4 levels 
(Fig. 3). Histological examination revealed that the tumor was a 
venous hemangioma.
We adopted the second surgery for ethanol sclerosis therapy 
with an open approach as a curative technique for the tumor at 
17 days after the initial surgery. Transcranial motor-evoked 

116

Journal of Orthopaedic Case Reports Volume 13 Issue 6  June 2023 Page 115-120 |  | |  | 

Tonosu J, et al

Figure 1: Pre-operative computed tomography. (a) Sagittal image, (b) axial image. Osteolytic 
changes are visible not only in the spinous process but also in the vertebral body, the pedicles, and 
the lamina of the second thoracic spine, which expanded into the spinal canal.

Figure 2: Pre-operative magnetic resonance imaging. A tumor with low intensity on the T1-weighted sagittal image (a) and high intensity on the T2-
weighted sagittal image (b), short inversion time inversion recovery sagittal image (c), and T2-weighted axial image (d) compressed the spinal cord from the 
posterior and the right. The area had an extraosseous region on the right.
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potential (MEP) monitoring the lower extremities was applied 
throughout the surgery to evaluate spinal cord function. The 
same skin incision was made as in the initial surgery. A 14-gauge 
cannulated needle for biopsy was inserted through the left 
pedicle.
Before the ethanol injection, 3 mL of a water-soluble contrast 
medium (Omnipaque240®) was injected into the vertebral 
body through the needle, and the absence of leakage into the 
epidural space was confirmed. The contrast disappeared within 
2 min, which indicated that the tumor was hypervascular. Next, 
a mixture of 7.5 mL of 100% ethanol and 2.5 mL of a lipid-
soluble contrast medium (Lipiodol®) was used to visibly 
identify the expansion of ethanol, that is, 75% of ethanol was 
prepared in a 10 mL syringe with a lock. The dura mater was 
covered with thick gauze to protect it from drops of ethanol. 
Ethanol was injected intermittently: a series of ethanol 
injections (0.5-mL ethanol injection followed by 2 min of rest) 
was administered carefully with fluoroscopy and MEP 
monitoring until a total volume of 10 mL was administered. At 
the end of the injection, the contrast agent filled the vertebral 
body and extraosseous region without epidural infiltration (Fig. 
4), and the amplitudes of MEPs in the lower extremities did not 
decrease. Next, 3 mL of a water-soluble contrast medium was 
injected again 2 min after the final 0.5-mL ethanol injection to 
identify sclerosis of the vertebral body. The contrast did not 
disappear for over 3 min, indicating that the sclerosis was 
complete. However, the amplitudes of MEPs in all bilateral 
lower extremities disappeared simultaneously.
The patient presented with incomplete paralysis in the right leg 
immediately after extubation. The manual muscle testing 
(MMT) scores of the iliopsoas, quadriceps, tibialis anterior, 
and gastrocnemius on the right were 2/5, 2/5, 0/5, and 2/5, 
respectively. Post-operative CT showed no leakage of the 
mixture of ethanol and the lipid-soluble contrast medium into 
the spinal canal. MRI performed immediately after the surgery 

showed no spinal cord compression and no intensity change in 
the spinal cord. MRI also showed intensity changes of the 
tumor, which now showed high intensity on T1WI and low 
intensity on T2WI, indicating completion of sclerosis (Fig. 5a, 
b, c). The patient’s paralysis gradually improved, and the MMT 
scores of the muscles were 4–5 in 4 weeks. However, a persistent 
abnormality of sensation, especially in proprioception of the 
right leg, resulted in delayed recovery of the patient’s walking 
ability. She could walk with a walker at 6 weeks and without any 
assistance at 5-month postoperatively. Moreover, while she was 
unable to urinate herself or feel the urge to urinate after surgery, 
dysuria improved at 2 weeks and fully recovered at 4 weeks after 
surgery. Post-operative MRI at 2 weeks after surgery revealed 
expansion of the high-intensity area on T2WI in the spinal cord 
(Fig. 5d, e), which reduced and was limited to the posterior 
funiculus as time passed. The area remained in the post-
operative MRI performed 6 months after surgery (Fig. 5f, g).

Discussion
Ethanol sclerosis therapy has been used for the treatment of 
venous hemangiomas of the thoracic spine [11, 12, 13]. Ethanol 
is effective against tumors but is harmful to normal tissues; 
therefore, we regarded a careful definite diagnosis as essential 
for the appropriate application of ethanol sclerosis therapy. 
After the failure of histological examination through a 
percutaneous biopsy, we performed an open biopsy along with 
decompression and fixation surgery. The results provided a 
histological diagnosis of a venous hemangioma. At that point, 
careful observation without any additional surgery was an 
option because the preoperative motor weakness recovered to 
full strength, and also because a venous hemangioma is a benign 
tumor. However, we adopted a curative technique for the tumor 
because the total resection of the enlarged tumor at the T2 level 
in the future seemed to be technically difficult to complete even 
if the tumor was slow-growing. Ethanol sclerosis therapy was 
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Figure 3: A plain radiograph obtained after the initial surgery. (a) 
Anteroposterior view, (b) lateral view. An open biopsy, T2 laminectomy, and 
posterolateral fusion surgery from C7 to T4 levels was performed.

Figure 4: The fluoroscopy image at the end of the injection. (a) 
Posteroanterior view, (b) lateral view. The contrast agent was present in the 
vertebral body and the extraosseous region.
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then performed via the open approach. One advantage of the 
open procedure compared to the CT-guided procedure was that 
appropriate placement of the needle was easy, while a 
disadvantage was the potential for ethanol dripping on the dura 
mater directly during the injection. We covered the dura mater 
with thick gauze and used a syringe with a lock to avoid 
accidental dripping of ethanol., which was an important 
consideration. Although a direct approach through the open 
procedure has been reported [11], the two-step open procedure 
for ethanol sclerosis therapy has not been described previously, 
and it can be recommended to avoid misdiagnosis.
Post-operative incomplete paralysis occurred immediately after 
surgery in our patient. In one case series, one out of 33 cases 
showed worsened paralysis after the injection [11]. Another 
case series demonstrated transient neurologic deterioration and 
subsequent recovery in all 14 cases; however, the causes were 
not discussed [13]. The timing of the disappearance of MEP 
amplitudes could indicate that the final injection of water-
soluble contrast medium may have been responsible for the 
paralysis. The total amount of ethanol and contrast medium 
may also be associated with the occurrence of paralysis. After 
the initial water-soluble contrast medium had disappeared, a 
total volume of 13 mL, consisting of 10 mL of 75% ethanol and 3 
mL of water-soluble contrast medium, was injected into the 
vertebral body. The mean amount of injected ethanol in some 
case series has been reported to be approximately 10–15 mL 

[11, 12, 13]. The volume of the T2 vertebral body in our case 
could be smaller than those of prev iously reported 
thoracolumbar cases. On the other hand, the injection speed 
could be responsible for paralysis. Although ethanol was 
intermittently injected in small amounts, the subsequent final 
injection of water-soluble contrast medium was administered at 
once. Sclerosis of the vessels caused by the final injection of 
ethanol may not have been completed when the water-soluble 
contrast medium was injected.
There were some possible hypotheses for the paralysis. First, it 
could be direct extrusion of residual ethanol to the spinal canal 
through the fragile posterior wall of the vertebral body; 
however, there were no injuries to the anterior part of the spinal 
cord on postoperative MRI immediately after the surgery. In 
addition, the residual high-intensity area on T2WI at both 6 
weeks and 6 months after the surgery was limited to the 
posterior cord. These findings did not support the hypothesis of 
direct extrusion. Second, ischemia of the spinal cord may have 
been caused by the rapid sclerosis of feeding arteries in the 
spinal cord, in addition to the hypervascular vertebral body. 
Endovascular embolization for vertebral hemangioma has been 
reported to cause incomplete paralysis, and the mechanism was 
assumed to be spinal cord ischemia [14]. The clinical and 
radiological findings in that case were similar to those in our 
case. The initial report of ethanol injection therapy 
recommended slow injection of 2 mL/ 5–10 min [9]. Although 
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Figure 5: Post-operative magnetic resonance imaging just after the second surgery (a: T1-weighted sagittal image; b: T2-weighted sagittal image; c: T2-
weighted axial image) and 2 weeks (d: T2-weighted sagittal image; e: T2-weighted axial image) and 6 months postoperatively and (f: T2-weighted sagittal 
image; g: T2-weighted axial image). The tumor showed intensity changes, with a high intensity on T1-weighted images and a low intensity on T2-weighted 
images. An expansion of a high-intensity area was observed on T2-weighted images in the spinal cord at 2 weeks, which was reduced and limited to the 
posterior funiculus at 6 months.
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Clinical Message

First, the two-step procedure allowed accurate diagnosis and 
effective treatment. Second, additional injection of a water-soluble 
contrast medium to confirm sclerosis after ethanol injection can 
cause paralysis. Third, a mixture of ethanol and a lipid-soluble 
contrast medium effective improves visibility to identify expansions. 
These experiences will be useful for following ethanol sclerosis 
therapy for a venous hemangioma of the thoracic spine. 

the report did not provide a reason for this, it may have been to 
avoid rapid changes in vessel flow around the spinal cord. Third, 
compensatory reperfusion injury of the spinal cord next to the 
sclerosed region have could occurred.

The initial report also recommended injection of a water-
soluble contrast medium before and after ethanol injection [9]. 
The pre-injection was intended to ensure no leakage into the 
epidural space and rapid disappearance of the contrast medium 
caused by rich vessel flow, whereas the after-injection was 
intended to ensure slow disappearance of the contrast medium 
with the completion of sclerosis. In addition to this method, we 
adopted the method of using a mixture of ethanol and a lipid-
soluble contrast medium, which has not been reported for 
vertebral hemangioma but for renal carcinoma [15]. This 
method was effective in identifying the expansion of ethanol 
visibly during the procedure. The lipid-soluble contrast 
medium did not disappear postoperatively; therefore, a post-
operative CT could demonstrate appropriate expansion of 
ethanol. These findings suggest that the after-injection of water-
soluble contrast medium for confirmation, which could have 
caused the paralysis, may not be necessary.

A limitation of this approach was that the MEP findings could 
not completely and simultaneously indicate the occurrence of 
paralysis.

Conclusion
We experienced the two-step procedure of open biopsy 
followed by ethanol injection using the open approach for a 
venous hemangioma of the thoracic spine, which facilitated 
accurate diagnosis and effective therapy. The cause of post-
operative incomplete paralysis and the tip of identifying the 
expansion of ethanol visibly during the procedure were 
discussed in detail.
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