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INTRODUCTION AND IMPORTANCE: Huge intramedullary tumor is a rare condition. Surgical manage-
ment of such huge ependymoma is technically challenging. We reported one case of 300 mm long
intramedullary spinal cord ependymoma from oblongata to T4, which was satisfactorily en bloc gross
total resected and the cervical spine alignment was successfully maintained by laminoplasty.

CASE PRESENTATION: A 30-year-old man presented to our service with two-year progressive neck pain
combined with bilateral sense disorders of both the upper and lower extremities. The neurological grade

I;e{r':‘:l)r:fr: d was ASIA D. Repeat MRI imaging demonstrated a “medulla oblongata to T4” intramedullary spinal cord
Sginal tumor tumor complicated with cervical physiological curvature loss.
Ependymoma CLINICAL DISCUSSION: Laminectomies were made at the C1-T4 level by a milling cutter. The tumor was

gently separated bilaterally. The ventral part of the tumor was separated from the cranial and the cau-
dal ends until reaching the middle site of the tumor. The whole tumor was isolated en bloc. Titanium
miniplates were used bilaterally to fix both sides of the laminoplasty section on each level. At the 2-year
postoperative follow-up, the muscle strength of both the upper and lower limbs were grade IV. No tumor
recurrence was detected.
CONCLUSION: The total removal of an intramedullary ependymoma should be recommended as soon as
the diagnosis is made, regardless of its extension. Long-level laminoplasty could be an effective alternative
option to maintain the proper spine alignment.
© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Surgical resection

1. Introduction author, who had over 20 years of specialized surgical experiences.
This report was guided by the Surgical Case Report (SCARE) guide-
Intramedullary spinal cord tumors account for approximately lines [6].
16% of the spinal tumors and approximately 2-4% of all central

nervous system tumors [ 1]. With the administration of intraopera-

tive neurophysiological monitoring and microsurgical techniques,
surgeons can achieve more aggressive resection and have the
potential for total excision of intramedullary spinal cord tumors.
It is indicated that the prognosis of intramedullary ependymo-
mas is closely related with the total resection rate [2,3]. Tumors
that involve more than 5 vertebral segments can be defined as
long-level intramedullary tumors [4]. In this condition, surgical
treatment of such long-level intramedullary tumors becomes more
complicated and challenging [5]. Herein, one case of 300 mm long
intramedullary spinal cord ependymoma from oblongata to T4
is reported. The operation was performed by the corresponding
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2. Case presentation

A 30-year-old man presented to our service with two-year pro-
gressive neck pain combined with bilateral sense disorders of both
the upper and lower extremities. The patient started experiencing
difficulty of urination in the last 2 months. The neurological grade
was ASIA D. Hyperreflexia, Romberg sign and Babinski signs were
positive. Repeat MRI imaging demonstrated a “medulla oblongata
to T4” intramedullary spinal cord tumor complicated with cervical
physiological curvature loss (Fig. 1a-d). No relevant drug history,
family history or psychosocial history was found.

The patient was willing to accept the operation for tumor resec-
tion. Through a midline incision, laminectomies were made at the
C1-T4 level by a milling cutter. The interspinous ligaments were
separated at the end of the laminoplasty section, leaving the inte-
rior supraspinal ligament and spinous processes intact, and the
whole laminoplasty section was separated en block. After recog-
nizing and incising the dorsal middle line of the spinal cord, the
reddish-gray colored tumor was encountered. The tumor was gen-

2210-2612/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
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Fig. 1. A 30-year man diagnosed with intramedullary spinal cord tumors. MRI imaging demonstrated a “medulla oblongata to T4” intramedullary spinal cord tumor compli-
cated with cervical physiological curvature loss (a-d). Intraoperative image of the excision of the tumor. Size 300 mm long (e). Laminoplasty with miniplates (f). Pathology

images indicated an ependymoma (WHO II) (g).

tly separated bilaterally until reaching the cranial and caudal ends
of the tumor. Then, the ventral part of the tumor was separated
from the cranial and the caudal ends until reaching the middle site
of the tumor. The whole tumor was isolated en bloc (Fig. 1e). The

spinal pia mater was discontinuously sutured and the dura was
watertight sutured. Titanium miniplates were used bilaterally to
fix both sides of the laminoplasty section on each level (Fig. 1f). The
surgical wound closure was then completed. The whole operation



D.Zhang, W. Fan, X. Zhao et al.

W 14 VE
E NE

'-".1 t

SE REPORT - OPEN ACCESS

International Journal of Surgery Case Reports 81 (2021) 105747

Fig. 2. Postoperative images at 2-year follow-up. X-ray images indicate a new emerging slight scoliosis, and the coronal Cobb angle was 14° (a-b). Sagittal MR images of the
total spine showed satisfying tumor excision with no recurrence (c). Upper level of the T2 MRI (d). Lower level of the T2 MRI (e).

lasted 9 h, with approximately 2300 mL blood loss. Autotransfusion
was 1000 mL, allogeneic erythrocyte transfusion was 400 mL, and
allogeneic plasma transfusion was 200 mL. Somatosensory evoked
potentials and motor evoked potentials were both used to monitor
neurological function during the operation. The pathology results
indicated ependymoma WHO II (Fig. 1g).

The first day after the operation, body examination revealed
mild numbness of the trunk and extremities. The muscle strength of
lower limbs was grade II, while the upper limbs measured grade IV.
The neurological grade was ASIA C. After postoperative rehabilita-
tion exercise, the muscle strength of the lower limbs had improved
to grade IV at the latest 2-year follow-up, with no muscle strength
loss of the upper extremities. However, the feeling of numbness
had no obvious improvement. The sphincter function was normal.
The neurological grade was ASIA D at the 2-year follow-up. X-
ray revealed a newly emerging mild thoracic scoliosis. The coronal
Cobb angle was approximately 14° in X-Ray (Fig. 2a-b). No tumor
recurrence was detected (Fig. 2c-e). The patient was satisfied with
the results.

3. Discussion

With complete removal of an intramedullary ependymoma,
tumor recurrence is rare, and the patient can expect a good prog-
nosis [7-9]. The preoperative status of the patient, the diameter
and size of the tumor, and the skill and maturity of the surgeon
could be the main factors affecting the postoperative outcomes
of intramedullary ependymoma patients. Before the 1980s, giant
intramedullary spinal cord tumors had been reported respectively
by Cushing H in 1927, Horrax G in 1938, Thurel R in 1946, David
H in 1964, Laine E in 1965, and Fischer G in 1971 and 1973 [10].
However, those diagnoses were based on lumbar myelography. In
2015, Unverdi Z. et al. reported a huge intramedullary ependy-
moma at the T4-L2 levels [11]. The patient was diagnosed by biopsy

but refused further surgery. Our case in this report was a 300 mm
long intramedullary ependymoma that was diagnosed by MRI and
was satisfactorily en bloc gross total resected. We recommended
that the spinal cord should be opened over the entire tumor as the
first step of the dissection. This management can largely minimize
the traction of the spinal cord during tumor resection and facilitate
the separation between tumor and spinal cord tissue. This report
demonstrated that the total removal of an intramedullary ependy-
moma should be recommended as soon as the diagnosis is made,
regardless of its extension.

Long-level laminoplasty could be an effective alternative option
to maintain the proper spine alignment. It should be mentioned
that this ependymoma patient showed a slight lower thoracic to
lumber scoliosis with a Cobb angle of 14°, which emerged far away
from the operative section. This may be secondary to paravertebral
muscle denervation, and the patient will be further followed up.
During the reinsertion of the laminae, we recommended a seamless
connection of all the laminae at one side, which will promote bone
fusion at one side of the laminae and may also facilitate the stabil-
ity of the spine. Even after reinsertion of the lamina, atrophy and
abnormal innervation of neck and back muscles may cause muscu-
lar imbalance, which may be sufficient to induce spinal instability
despite reinserted laminae. However, reinsertion of the laminae
could avoid stiffness of the neck and back muscles caused by an
epidural scar and could also make a reoperation easier in case of
tumor recurrence. Reinsertion of the laminae in all patients with
miniplates after removal of the tumor to restore the anatomy as
far as possible is quite reasonable to keep the spinal alignment
[12].

4. Conclusion

The total removal of an intramedullary ependymoma should be
recommended as soon as the diagnosis is made, regardless of its
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extension. Long-level laminoplasty could be an effective alternative
option to maintain the proper spine alignment.

Declaration of Competing Interest

The authors report no conflict of interest.
Sources of funding

This article was supported by Beijing Municipal Science and
Technology Commission. NO. Z191100006619040; The Capital
Health Research and Development of Special. NO. 2020-2-8011.

Ethical approval

The paper is a case report, and therefore does not require ethics
approval.

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
Author contribution

Dongao Zhang: Data curation and Writing - original draft.

Wayne Fan: Investigation.

Xingang Zhao: Methodology.

Cong Liang: Writing - review.

Tao Fan: Conceptualization, Funding acquisition, Supervision.

Registration of research studies

Not applicable.

Open Access

Guarantor

The guarantor of this article is Dr. Tao Fan.
Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] H. Chigasaki, J.B. Pennybacker, A long follow-up study of 128 cases of
intramedullary spinal cord tumours, Neurol. Med. Chir. (Tokyo) 10 (1968)
25-66.

[2] C.E.Rawlings 3rd, F. Giangaspero, P.C. Burger, D.E. Bullard, Ependymomas: a
clinicopathologic study, Surg. Neurol. 29 (4) (1988) 271-281.

[3] S. Vijayakumar, M. Estes, R.W. Hardy Jr., S.A. Rosenbloom, F.J. Thomas,
Ependymoma of the spinal cord and cauda equina: a review, Cleve. Clin. J.
Med. 55 (2) (1988) 163-170.

[4] S. Oral, A. Tumturk, A. Kucuk, A. Menku, Cervical hemilaminoplasty with
miniplates in long segment intradural extramedullary ependymoma: case
report and technical note, Turk. Neurosurg. 28 (1) (2018) 158-163.

[5] D.Zhang, W. Fan, X. Zhao, E.M. Massicotte, T. Fan, Long-level intramedullary
spinal cord astrocytoma complicated with spine scoliosis: report of two cases,
Int. J. Surg. Case Rep. 79 (2021) 234-238.

[6] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, A. Kerwan, S. Group, The SCARE
2020 guideline: updating consensus Surgical CAse REport (SCARE) guidelines,
Int. J. Surg. 84 (2020) 226-230.

[7] AT. Parsa, J. Lee, LF. Parney, P. Weinstein, P.C. McCormick, C. Ames, Spinal
cord and intradural-extraparenchymal spinal tumors: current best care
practices and strategies, J. Neurooncol. 69 (1-3) (2004) 291-318.

[8] S. Peker, S. Ozgen, M.M. Ozek, M.N. Pamir, Surgical treatment of
intramedullary spinal cord ependymomas: can outcome be predicted by
tumor parameters? J. Spinal Disord. Tech. 17 (6) (2004) 516-521.

[9] A.Raco, V. Esposito, ]. Lenzi, M. Piccirilli, R. Delfini, G. Cantore, Long-term
follow-up of intramedullary spinal cord tumors: a series of 202 cases,
Neurosurgery 56 (5) (2005) 972-981, discussion 972-981.

[10] E. de Divitiis, R. Spaziante, L. Stella, Giant intramedullary ependymoma. A
case report, Neurochirurgia (Stuttg) 21 (2) (1978) 69-72.

[11] Z. Unverdi, M.S. Menzilcioglu, M. Duymus, A huge spinal ependymoma, Spine
J.15(8)(2015) 1907-1908.

[12] H. Mottl, J. Koutecky, Treatment of spinal cord tumors in children, Med.
Pediatr. Oncol. 29 (4) (1997) 293-295.

This article is published Open Access at sciencedirect.com. It is distributed under the [JSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00248-0/sbref0060
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Surgical management of a huge intramedullary ependymoma from oblongata to T4: A case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


