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ABSTRACT

Hemangioblastoma occurring in the spinal cord is an uncommon but well-recognized entity. The present report shows a hemangio-
blastoma in the low thoracic cord uniquely associated with extensive rostral and caudal cysts to form a holocord syringomyelia and
syringobulbia. This 36-year-old woman presented with progressive weakncss and numbness over her right leg for about 3 years. She
had difficulty walking for the previous two months. A neurological examination revealed spastic paresis of her right leg about grade
4 in power. Light touch, vibration and pin-prick pain sensations below thoracic dermatome level T11 were markedly reduced
especially in the right lower limb. Gadolinium-enhanced magnetic resonance image (MRI) study demonstrated a 2 cm x 1 cm well-
circumscribed mass at T11 in the spinal cord. Syringomyelia and cystic formation were noted rostral and caudal to this mass lesion.
The upper syrinx extended from T11 up to the high cervical cord and to the lower medulla causing enlargement of the spinal cord.
However, the lower one formed a cyst in the conus medullaris and the region of the cauda equina. During surgery to remove the
masses, the big drainage vein was kept patent until the tumor was freed from the spinal cord. Internal debulking of the solid tumor
was avoided and the tumor was taken out by a so-called "en bloc” pattern. Rostral and caudal cystic fluids drained spontaneously
after tumor removal without shunting the syrinx to the subarachnoidal space. Post-operative MRI revealed total excision of the mass
with a remarkable shrinkage of holocord cysts. Pathology showed a hemangioblastoma. Post-operative neurological function in-
cluding urination and defecation did not change compared with that before surgery. (Tzu Chi Med J 2001; 13:187-192)
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INTRODUCTION enlarged veins and an extensive syrinx well. Although

Hemangioblastomas are benign tumors of the cen-
tral nervous system, comprising a dense network of cap-
illaries or cavernous vessels. They occur most often at
the posterior fossa with cystic formation. This tumor is
less often encountered in the spinal cord. Early reports
estimated the incidence of hemangioblastoma in the cord
region to be about 1.6% to 3.3% of all intramedullary
tumors [1,2]. However, a recent report revealed an inci-
dence of 5.8% to 14.8% [3,4]. This increase of incidence
might be attributed to the use of MRI examination of
the spinal cord which can show intramedullary nodules,

spinal astrocytoma or ependymoma may be associated
with a syrinx, hemangioblastomas growing in the cord
usually demonstrate more uniform contrast enhancement
and more extensive syrix formation [5]. In this presen-
tation, we emphasize the significance of MRI study of a
spinal cord hemangioblastoma and discuss the pitfalls
of removing a hemangioblastoma in the spinal cord.

CASE REPORT

A 36-year-old woman presented with progressive
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weakness in her right lower leg and increasing numb-
ness over the anterior aspect of the right lower leg for
about 3 years. She was seen by a Chinese herb doctor
about 6 months before this admission and at that time,
manipulation of her back caused severe back pain with
radiation to the bilateral lower extremities. Because right
lower limb weakness worsened over the past two months,
she came to see us for further management. Past medi-
cal history was not contributory and there was no fam-
ily history of this disorder. She had no complaints of
upper limb dysfunction or sexual or urinary disturbance.

Physical examination revealed weakness of the thigh
musculature and an evident weakness of dorsiflextion
in her right big toe. Hypalgesia was noted over der-
matomes, T11-S3 and light touch and thermal sensa-
tions were markedly decreased from L4 to S1 on the
right. There was an impairment of vibration and posi-
tion sense in the right lower foot. The patient had a wide

Fig. 1. Sagittal T1-weighted contrast-enhanced MR images.
(A)preoperative image of thoracic region shows en-
hanced tumor (arrow) at the T11 level with rostral
syringomyelia involving a long segment of the tho-
racic spinal cord. (B)Preoperative image of the lum-
bosacral region shows enhanced tumor and an en-
larged cyst at the conus medullaris (small arrow-
heads).
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based gait and she dragged her right foot when walking.
Mental status, cranial nerves, and cerebellar function test
were within normal limits. Eye fundus examination was
normal.

Plain X-ray did not show significant abnormalities
of the spine. However MR gadolinium-enhanced T1-
weighted images showed a well-defined mass (Fig. 1.
A, B) about 2 ¢cm X 1 cm in size in the spinal cord. It was
located at the T11 vertebral level and had a clear margin
to the regional parenchyma. A rostral cystic formation
could be identified at the thoracic and cervical cord. It
extended up to the lower medulla to form a synringo-
bulbia. In the cervical and thoracic cord, multiple hori-
zontal septations transversing the syrinx cavity were
prominent. (Fig. 2. A, B, C). The expanding cysts caused
enlargement of the spinal cord. In addition, another cys-
tic formation was found caudally to the tumor mass,
forming a cyst at the conus medullaris and the cauda
equina (Fig. 1, 2).

The patient received a total excision of the solid tu-
mor. The walls of the rostral and caudal syrinx were not
disturbed during the operation. After removal of the tu-
mor mass, the cyst was opened and cystic fluid drained
spontaneously. Briefly, the procedures are described as
follows: (1) The pia and degenerated spinal cord tissue,
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Fig. 2. Preoperative sagittal T2-weighted MR images. (A)
MR image of the cervical region, (B)MR image of
the thoracic region and (C)MR image of the lum-
bosacral region show extensive syringomyelia and
mild syringobulbia. The tumor nodule at the T11 level
(arrow) is mixed density in T2-weighted MR images.
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which were compressed by tumor, were incised in an
avascular area adjacent to the tumor located in the dor-
sal or lateral part of the cord. (2) The tumor dissection
was carried out along the cleavage plane of the spinal
cord. We made possible efforts to identify the interface
between the tumor and the spinal cord. We also aspi-
rated the tumor and the reactive glial tissue by using a
small suction tip. By lightly pressing the spinal cord
under the tumor with a small cottonoid and gently re-
tracting the tumor with a bipolar forceps, the tumor could
be dissected. (3) Internal debulking of the solid tumor
was avoided and the drainage vein was well protected
until the tumor was completely freed from the spinal
cord. Pathological finding were consistent with a he-
mangioblastoma (Fig. 5). A follow-up MR examination
was performed 6 weeks later following surgery and it
showed a significant reduction in the size of the holocord
syrinx. Only thin collapsed syrinx signal could be visu-
alized (Fig. 3. B). MRI showed total removal of this tu-

Fig. 3. Tl-weighted sagittal MR images of the cervical spi-
nal cord. (A)Preoperative MR shows extensive syr-
inx with septations at the cervical cord (arrows) and
lower part of the medulla. (B)Postoperative MRI
shows collapse of the syrinx (arrows).
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Spinal hemangioblastoma

mor and the cord tissue became thin after surgery (Fig.
4). The patient had no neurological function deteriora-
tion after surgery and she was able to return to work.

DISCUSSION

Hemangioblastoma as a spinal cord tumor is rare

Fig. 4. Gadolinium-enhanced axial MR images of the spinal
cord at T11. (A)Preoperative MRI shows an enhanced
tumor mass occupies the dorsal part of the cord (large
arrow). (B)The tumor was totally removed with a
small part of cord tissue left (between 2 small ar-
rows).
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Fig. 5. Microscopic appearance of the hemangioblastoma.
Numerous capillary channels lined by a single layer
of endothelial cells form a plexiform pattern. (Hema-
toxylin and eosin stain, X 400)
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but recent reports show an increase in its incidence be-
cause of MRI studies. Previously, hemangioblastomas
with cyst formation in the cord could have been misdi-
agnosed as astrocytomas because clinicians lacked defi-
nite pathological proof. Complete MRI examination can
help diagnose a hamangioblastoma by demonstrating the
clear margin of the cord tumor mass with the surround-
ing cyst. This enables the neurosurgeon to reduce the
invasiveness and risks of surgical excision [7,4].

Approximately 66% of spinal cord hemangioblas-
tomas are associated with syringomyelia {1,8-10]. In our
patient, we demonstrated a unique extension of the cysts
to form a holocord syringomyelia and a syringobulbia.
There are several theories about the pathogenesis of sy-
ringomyelia associated with the spinal cord tumors.
Barnett and Rewcastle [11] stated that syrinx associated
with tumors are secondary to CSF flow obstruction dur-
ing periods of raised intraspinal pressure. Other authors
however favored the theory that in cases of hemangio-
blastomatous syringomyelia, the tumor transudes fluid
that dissects through the gray matter alongside the cen-
tral canal [1,9]. Therefore, gliosis is commonly associ-
ated with syringomyelia [12].

Surgery is considered to be an effective therapy for
most benign tumors of the spinal cord including heman-
gioblastoma [13,14]. To remove a hemangioblastoma
of the spinal cord is relatively difficult, because the cord
diameter is small and it has extensive functional nerv-
ous tissue. In addition, quadriplegia or paraplegia can
occur even with microsurgical techniques. Because in-
tramedullary hemangioblastoma of the spinal cord is
generally insensitive to radiotherapy, radiotherapy is not
a recommended treatment, although some reports of
symptomatic improvement have been addressed [15,16].

There are several pitfalls to avoid when removing
a hemangioblastoma of cord [4,6,17,18]. Herrmain et al
emphasized the use of CO:z laser [6,19] but Brotchi et al
stressed the use of meticulous bipolar coagulation and
following the rules of "en bloc" excision, to avoid re-
moving the tumor piece by piece. Ultrasonic aspirator
debulking is also contraindicated [20]. Xu reported mi-
crosurgical treatment of an intramedullary hemangio-
blastoma of the spinal cord in 13 cases and strongly
stressed that coagulation and division of the main drain-
ing vein should be avoided before complete devascu-
larization. A change in hemodynamics may increase the
difficulty of the procedure and damage the spinal cord
itself [4]. We preferred to separate, coagulate and di-
vide the feeding arteries in the dorsal and lateral areas
initially. Then we approached the end of the tumor to
avoid damaging the main draining vein. The syrinx was
entered, and fluid drained spontaneously. In this par-

ticular case we proved that extensive cysts in the whole
cord could diminish after the tumor was removed and
syringo-subarachnoidal shunting was unnecessary. The
syringes were dramatically reduced or disappeared uni-
formly.

In conclusion, MRI study is the most effective
method to evaluate spinal cord hemangioblastoma. Ra-
diotherapy to treat a benign lesion of the cord such as a
hemangioblastoma is not recommended. Surgical re-
moval of the tumor mass without disturbance of the syr-
inx wall is the basic strategy but it should follow prin-
ciples such as protecting the drainage vein and avoiding
central debulking of the tumor mass.

REFERENCES

1. Browne TR, Adams RD, Robertson GH: Hemangioblas-
toma of the spinal cord. Review and report of five cases.
Arch Neurol 1976; 33:435-441.

2. Yasaragil MG, Antic J, Laciga R, Preux JD, Fideler RW,
Boone SC: The microsurgical removal of intramedul-
lary spinal hemangioblastoma. Report of twelve cases
and a review of the literature. Surg Neurol 1976; 6:141-
148.

3. Murota T, Symon L: Surgical management of heman-
gioblastoma of the spinal cord: A report of 18 cases.
Neurosurgery 1989; 25:609-708.

4. Xu QW, Bao WM, Mao RL, Yang GY: Magnetic medul-
lary hemangioblastoma of the spinal cord. Neurosur-
gery 1994; 35:671-676.

5. Parizel PM, Baleriaux D, Rodech G, et al: Gd-DTPA-
enhanced MR imaging of spinal tumors. Am J Roent-
genol 1989; 152:1087-1096.

6. Cristante L, Herrmann HD: Surgical management of in-
tramedullary hemangioblastoma of the spinal cord. Acta
Neurochir 1999; 141:333-340.

7. Rebner M, Gebarski SS: Magnetic resonance imaging
of the spinal cord hemangioblastoma. Am J Neuroradiol
1989; 6:287-289.

8. lannotti F, Scaravilli F, Symon L: Spinal haemangioblas-
toma associated with syringomyelia and multiple lung
lesions. Surg Neurol 1981; 16:373-379.

9. Enomoto H, shibata T, lto A, Harada T, Satake T: Mul-
tiple hemangioblastomas accompanied by syringomye-
lia in the cerebellum and the spinal cord. Surg Neurol
1984; 22:197-203.

10. Sanders WP, Ausman Ji, Dufovny M, et al: Ultrasonic
features of two cases of spinal cord hemangioblastoma.
Surg Neurol 1986; 26:453-456.

11. Barnett MUM, Rewcastle NB: Syringomyelia and tumors
of the nervous system. in: Barnett MJM, Foster JB,
Hudgson P, eds. Syringomyelia. London: Saunders,
1973, pp 261-301.

12. Su CF, Shih CJ, Tsai SH, et al: Intramedullary holocord
astrocytoma presenting as syringomyelia and syringo-
bulbia - an Anatomical Study. J Surg Assoc ROC 1984;
18:56-62.

Tzu Chi Med J 2001 - 13 * No. 3



13.

14.

15.

16.

Cristante L, Herrmann HD: Surgical management of in-
tramedullary spinal cord tumors: Functional outcome
and sources of morbidity. Neurosurgery 1994, 35:69-
76.

Stein BM: Surgery of intramedullary spinal cord tumors.
Clin Neurosurg 1979; 26:529-542.

Richardson RG, Griffin TW, Parker RG: Intramedullary
hemangioblastoma of the spinal cord: Definitive man-
agement with irradiation. Cancer 1980; 45:49-50.
Sloof JL, Kernohan JW, McCarty CS: Intramedullary
tumors of the spinal cord and filum terminale. WB
Saunders, Philadelphia 1964.

Tzu Chi Med J 2001 - 13 - No. 3

17.

18.

19.

20.

Spinal hemangioblastoma

Kaffenberger DA, Shah CP, Murtagh FR, Wilson C,
Silbiger ML: MR imaging of spinal cord hemangioblas-
toma associated with syringomyelia. J Comput Assist
Tomogr 1988; 12:495-498.

Trost HA, Seifert V, Stolke D: Advances in diagnosis
and treatment of spinal hemangioblastomas. Neurosurg
Rev 1993; 16:205-209.

Hermann HD, Neuss M, Winkler D: Intrameduliary spi-
nal cord tumors resected with the COz laser microsur-
gical technique: Recent experience in fifteen patients.
Neurosurgery 1988, 22:518-522.

Fischer G, Brotchi J: Intramedullary spinal cord tumors.
Thieme, Stuttgart New York, 1996, pp 115.

191

9%
i
B2
5



F el E Bl & OF 2 E fa 2= e — S

BAE RAeWK FAHE BEl San’

BRERELBRAENHN BEH ARG BRARLESLSBEAE I

A=

HFHOEIHEEEREE IO R MAURE—fliE SRNEMEsH2EEERs
ETFiER  BERER - BE R (365K H 0 B 3FERTANZEWREA TSNS PR - ABRRT2EA
BTN ERYIR - S TR R - AP o BB AR A A TSI 4RI - A 11
HEREIA TR R R RS HE TR - LIRS RS REIEA TBEREE - IEHRES - K IR E
B ETENREEO2 X IAACEBNEE - EEEERAKSREREATHNREEHKE Y
RS R AR 2 B - WY EER R LA —EE BREZAE o i BE N AR I EHERE - Rk
R REMERE @ AR T EETHEMTES—  ZIEHEPRERE - FiliRaNFhEEgE
% MIERSSREIU - HERSE - Wi B2 IE R B BIERAL R LS W T 8B T RS
B BITHILREEHE  BREHES 1 IR EECYRES - AEREE s SR REDRES
o BEIRIIRETE - WRBE  BRMESEWEERENEES - HEER - BHESREER » WHEER
Fu 1% R T - (RGBEEER 2001; 13:187-192)

RSEEE : ¥ HmieR AR FUTAE

WSCHHE  04ESHSH A 0 FEHSH  #2AM £ 7HI6H
MENARI R - FEETTHREE 3 B 70758 HEEBE SRR SRR

192 EER= Tzu Chi Med J 2001 - 13 - No.3



