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BACKGROUND The anterior cervical corpectomy and fusion approach has been reported for the removal of ventral cervical tumors. However, the
normal cervical vertebral body and the adjacent intervertebral discs have to be sacrificed. In this paper, the authors describe a novel anterior cervical
transvertebral approach for the resection of cervical intraspinal ventral lesions.

OBSERVATIONS A patient presented with an anteriorly placed extramedullary cyst. An anterior cervical transvertebral open-window and close-window
approach was designed and applied to resect an intraspinal ventral enterogenous cyst. With this novel technique, a square was cut through the whole
vertebral body at the four sides. After the cyst resection, the bone block was restored and fixed with a titanium miniplate. The lesion was totally
resected, and the compression of the spinal cord was relieved. The physiological function of the cervical spine was kept intact after the operation.
There was no postsurgical complication. The cervical alignment was normal at the 1-year postoperative follow-up.

LESSONS The anterior cervical transvertebral open-window and close-window approach was developed and confirmed to be effective for the
resection of cervical intraspinal lesions. The cervical physiological structure and function can be restored with this new technique.

https://thejns.org/doi/abs/10.3171/CASE2190
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Resection of ventral intradural spinal canal lesions may affect
the spinal cord and adjacent intradural structures; thus, the selec-
tion of an appropriate approach and adequate exposure are of
great importance for totally removing these lesions. Most ventral
cervical spinal canal lesions are benign nerve sheath tumors, me-
ningiomas, and enterogenous cysts.1 During the past 15 years,
posterolateral approaches through hemilaminectomy have been
common, and low-risk procedures are usually performed by spinal
neurosurgeons.2,3 Sometimes, partial resection of the lateral
bone, such as the facet joint and the vertebral pedicle, may facili-
tate exposure and resection.4 In many instances, these central
ventral lesions may produce some rotation of the spinal cord,
as well as lateral displacement, that can further facilitate their
resection.5

There are particular circumstances in which dorsal access can
be problematic, including calcification or tumors accompanied by

significant pial involvement.6,7 For example, ventral lesions located
at a thoroughly ventral site with some degree of spinal cord com-
pression, as well as prominently bilateral ventral tumor extension
with no rotation or displacement of the spinal cord, can be difficult
to safely resect via a posterolateral approach. Under these circum-
stances, direct visualization is indispensable for safe dissection to
avoid damaging the delicate spinal cord vascular structure. To date,
the anterior cervical corpectomy and fusion (ACCF) approach has
been reported for the removal of ventral cervical tumors.8–10

However, the normal cervical vertebral body and the adjacent in-
tervertebral discs have to be sacrificed when adopting the ACCF
approach. Herein, we report a novel anterior cervical transvertebral
(ACTV) open-window and close-window approach for the resection
of ventral enterogenous cysts. Through this ACTV approach, the in-
tegrity of the vertebral body was restored, and the intervertebral
discs were kept intact.

ABBREVIATIONS ACCF = anterior cervical corpectomy and fusion; ACTV = anterior cervical transvertebral; MRI = magnetic resonance imaging.
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Illustrative Case
Presentation

A 40-year-old woman presented to our service with a 2-month
history of neck pain and discomfort. Her physical examination re-
vealed no muscle strength or sense disorder. Magnetic resonance
imaging (MRI) of the spine showed an anteriorly placed central ex-
tramedullary cyst at the C5 level (Fig. 1). The spinal cord was com-
pressed, and surgical treatment was considered. To directly
visualize this ventrally and centrally located small lesion for safe
dissection and to avoid damaging the delicate epipial vascular
structure, a novel ACTV open-window and close-window approach
was designed as follows. All procedures performed in the study in-
volving a human participant were in accordance with the ethical
standards of the institutional and/or national research committee. In-
formed consent was obtained from the participant included in the
study.

Surgical Procedures
Step 1

Through a normal anterior cervical approach, the anterior sur-
face of the C5 vertebral body was exposed, and the C4–5 and
C5–6 disc spaces were kept intact (Fig. 2A).

Step 2
According to the size of the C5 vertebral body, a 1.0 � 1.5–cm

square space was designed within the vertebral borders. With an
ultrasound bone blade, the square was cut through the whole C5
vertebral body at the four sides. Meanwhile, the upper and lower
vertebral endplates were kept intact. The bone block was removed
integrally, and the posterior longitudinal ligament was excised (Fig.
2B and C).

Step 3
The middle line of the spinal dura was recognized and incised.

Then, the dura was hung over bilaterally. The arachnoid membrane
and spinal cord pia mater and the cyst were dissected and exposed
(Fig. 2D and E).

Step 4
The cyst was carefully and totally resected. The adhesion of the

cyst to the ventral spinal cord pia mater was sharply dissected. The
frail spinal cord and the delicate epipial spinal cord vascular net-
work were carefully protected (Fig. 2F).

Step 5
The spinal dura was sutured in a watertight fashion via 5-0 sur-

gical sutures and miniclips (Fig. 2G).

Step 6
After saline flush, the C5 bone block was restored and fixed with

a titanium miniplate. The circumambient gap was padded by artifi-
cial bone substitute materials. The surgical wound was closed rou-
tinely (Fig. 2H).

Postoperative Follow-Up
Postoperative MRI and computed tomography indicated that the

cyst was totally resected. The compression of the spinal cord was
relieved. The internal fixation was stable, and no height loss of the
C5 vertebral body was observed (Fig. 3A–D). The patient had no
postsurgical complications and was discharged from our hospital 6

FIG. 1. Preoperative MRI of the spine shows an anteriorly placed
central extramedullary cyst at the C5 level (A). The spinal cord was
compressed by this ventrally located cyst (B).

FIG. 2. The surgical procedures of the ACTV open-window and close-
window approach. A normal anterior approach was used to expose the
anterior surface of C5 (A). A 1.0� 1.5–cm square was cut through
the whole C5 vertebral body at the four sides, and the bone block
was removed integrally (B and C). Spinal dural incision and tumor
exposure (D and E). The cyst was resected, and the spinal cord
vasculature was carefully protected (F). The spinal dura was
sutured in a watertight fashion via 5-0 surgical sutures and miniclips
(G). The C5 bone block was restored and fixed with a titanium
miniplate. The circumambient gap was padded by artificial bone
substitute materials (H).
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days after the operation. A postoperative semi-rigid cervical collar
was prescribed for 3 months. A radiograph showed normal cervical
alignment at the 1-year postoperative follow-up (Fig. 3E).

Discussion
Observations

In the present case, an ACTV open-window and close-window
approach was designed and applied to resect an intraspinal ventral
enterogenous cyst. With this novel technique, the square was cut
through the whole vertebral body at the four sides. After the cyst re-
section, the bone block was restored and fixed with a titanium mini-
plate. The lesion was totally resected, and the compression of the
spinal cord was relieved. The physiological function of the cervical
spine was kept intact after the operation. There was no postsurgical
complication. The cervical alignment was normal at the 1-year post-
operative follow-up. The cervical physiological structure and function
were restored by this new technique.

Lessons
For most cervical intraspinal extramedullary tumors, a midline

posterior lateral approach of hemilaminectomy is sufficient to ex-
pose and resect the tumor. However, for a ventrally located cervical
intradural extramedullary tumor, the selection of a proper approach
becomes more complicated. Compared with common posterior lami-
nectomy and laminotomy approaches, a standard lateral hemilami-
nectomy approach can largely preserve the structure and mobility
of the spine, but those approaches may also increase the chance
of neurological impairment caused by traction of the spinal cord or
nerve roots.11 A ventral mass located at the C3–7 level has greater
challenges through a ventral approach. The cervical spinal canal
becomes comparatively narrow at these levels. Meanwhile, the fea-
ture is accentuated at middle and low cervical levels because of the

cervical cord enlargement. There is a greater risk of instability at
these levels when partial facetectomy is needed to gain adequate
ventral access. The ventral access through a posterolateral approach
is further constrained because of the vertebral artery and the nerve
roots. Root resection for exposure may cause significant complica-
tions, even with limited sacrifice of the dorsal root. In this circum-
stance, ventral exposure of this cervical level through a standard
anterior cervical approach is necessary and standard.

An alternative ACCF approach has been described for resection
of ventral extramedullary tumors. For example, O’Toole and McCor-
mick reported a midline ventral intradural schwannoma of the cervi-
cal spinal cord causing myelopathy that was treated via ACCF.12

Soldozy et al. resected a giant granular cell tumor of the cervical
spinal cord through a similar technique.11 Obviously, these ACCF
approaches can directly access the ventral intradural spinal canal,
but the vertebral bodies and the intervertebral discs have to be sac-
rificed. The reconstruction also leads to mobility loss of the cervical
spine. Furthermore, anterior approaches tend to be longer and
need more sustained retraction of the anterior cervical soft tissues
than operations for degenerative diseases. This may increase the
risk of postoperative complications, such as swallowing difficulty and
voice deficits. Cerebrospinal fluid leakage, even an anterior cervical
pseudomeningocele, can be another problem when performing anterior
approaches for resection of cervical intradural lesions. Some authors
have suggested that a spinal drain should be used for 3–5 days of
continuous drainage.1 Currently, ACCF has been proved effective and
still represents the mainstream alternative of an anterior cervical ap-
proach for resection of ventral intraspinal lesions.

In this case, our novel ACTV open-window and close-window
approach was successfully used to access the ventrally and central-
ly located cyst, and the tumor was totally resected, meaning that
the surgical disturbances of the delicate epipial spinal cord vascular

FIG. 3. Postoperative images. The cyst was totally resected with no compression of the spinal cord (A and
B). The internal fixation was stable, and there was no height loss of the C5 vertebral body (C and D). The
cervical alignment was normal at the 1-year postoperative follow-up (E).
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network and the frail spinal cord were minimized as much as possi-
ble. By putting back the cut bone block and keeping the interverte-
bral discs intact, the integrity of C5 and the alignment of the
cervical spine were restored. The patient reported no postoperative
complications, including neurological impairment or cerebrospinal
fluid leakage. There was no mobility loss of the cervical spine. A ra-
diograph showed normal cervical alignment at the 1-year follow-up.
The ACTV open and close window approach was invented and veri-
fied to be effective for the resection of cervical intraspinal lesions,
and the cervical physiological structure and function could be re-
stored with this new technique. The limitation of the visual field and
the exposure are obvious disadvantages of this pilot ACTV ap-
proach. The ACTV approach is applicable only to small and central-
ly located lesions. The indication and application of this pilot
approach should be further explored.
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