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a b s t r a c t 

Background: A long-span ventral cervical epidural abscess is a rare and devastating condition. Typically, extensive procedures are chosen to deal with this condition 

and usually end up with limited cervical motion. Here, we describe a novel minimally invasive anterior full-endoscopic transcorporeal approach for drainage of large 

ventral cervical epidural abscess. 

Case description: A 33-year-old man presented with seizures and acute weakness in all extremities persistent for 2 hours. His motor power of the upper and lower 

extremities was rapidly declined from grade III to grade 0 within 12 hours. Magnetic resonance imaging (MRI) showed a long-span ventral epidural abscess extending 

from C2 to T1, cervical spinal cord, and a retropharyngeal abscess. A typical anterior cervical approach to the prevertebral space was performed to evacuate pus from 

the retropharyngeal abscess, after which anterior transcorporeal full-endoscopic drainage of the large ventral cervical epidural abscess was successfully performed. 

Outcome: The patient’s motor power recovered to grade IV within 2 weeks post-operation. He had no neck pain or instability following the operation. Postoperative 

MRI and computed tomography revealed diminished epidural abscess. 

Conclusions: For managing cases with a ventral-type cervical epidural abscess, anterior transcorporeal full-endoscopic drainage is an alternative minimally invasive 

method that yields sufficient debridement and drainage. 
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l

ackground 

Spinal epidural abscess is a bacterial infection characterized by the

ccumulation of purulent fluid and suppuration in the spinal epidural

pace [1] . The incidence has been reported as 0.2–2.8 cases per 10,000

ospital admissions per year [2 , 3] . Hematogenous spread is reported

s the most common mechanism of infection (more than half of cases)

4 , 5] . However, the infectious source was reported to be identified in

nly up to 50% of cases despite complete investigation [6] . 

Infected individuals may present with fever, back pain, neck pain and

tiffness, muscle weakness, radiculopathy, or bowel and bladder dys-

unction with different durations of symptoms. Spinal epidural abscess

emains a challenging condition as the various clinical manifestations

ake early diagnosis and planning of appropriate treatment to prevent

urther morbidity and mortality difficult. 

Abscesses in the cervical spine are less common compared to those

n the lumbar and thoracic regions but have a high risk of causing major

eurological deficits, morbidity, and death [5 , 7] . Thus, prompt detec-

ion, diagnosis, and management of cervical spinal epidural abscess are
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he most important prognostic factors that lead to successful resolution

nd prevention of complications from delayed treatment [8] . 

When patients present with sepsis, significant or progressive neu-

ological deficits, instability, or failure of medical treatment, surgical

ntervention is indicated [4 , 9 , 10] . The goals of surgical treatment for

ervical epidural abscess are infectious source eradication, adequate

rainage of abscesses, debridement of necrotic tissue, spinal cord de-

ompression, and stabilization in cases of instability [2 , 11 , 12 , 13] . 

Cervical epidural abscesses are more common in the dorsal than in

he ventral areas, as they are likely to accumulate in larger epidural

paces that contain infection-prone fat [8 , 14] . Additionally, it is not un-

ommon for an epidural abscess to extend to multiple levels [15 , 16 , 17] .

he conventional open surgical drainage for this condition is challeng-

ng, often invasive, has high rates of morbidity and mortality, and

ay lead to spinal instability. Ventrally located abscesses are partic-

larly challenging and may necessitate an extensive multilevel anterior

pproach for decompression. Therefore, any minimally invasive tech-

iques that are capable of adequately draining the pus and preserving

ervical stability are highly beneficial for patients who suffer from this
ondition. 
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Fig. 1. Preoperative T2W-MRI showing a profound retropharyngeal abscess with long-span ventral cervical epidural abscess from C2-T1 (A). An immediate postop- 

erative T2W-MRI showing significant reduction of pus collection at the anterior epidural space (B) 

MRI: magnetic resonance imaging. 

Fig. 2. Depicting the retropharyngeal abscess and long-span ventral cervical epidural abscess (A). Drilling of the C6 vertebral body (transcorporeal approach) after 

anterior debridement and drainage of the retropharyngeal abscess (B). Inserting the feeding tube in the ventral epidural space and irrigation (C). Placing drains after 

abscess drainage (D). 
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We report the case of a long-span ventral cervical epidural ab-

cess that was successfully, safely, and effectively treated with anterior

ranscorporeal full-endoscopic drainage, a novel minimally invasive al-

ernative method. 

ase description 

A 33-year-old man was brought to the hospital with acute seizures

nd weakness in all extremities experienced for 2 hours. He had type 1

iabetes mellitus and hypertension, which were poorly controlled. 

Upon admission, neurological examination revealed grade III mus-

le power of the upper and lower extremities, hyperreflexia of the lower

xtremities, and the presence of abnormal upper motor neuron reflexes.

fter intracranial pathology was ruled out, emergent magnetic reso-

ance imaging (MRI) showed a long-span ventral cervical epidural ab-

cess from C2 to T1, compressing the central area of the cervical spinal

ord. A retropharyngeal abscess was also noted ( Fig 1 A., Fig 2 A). 

The muscle power rapidly declined to grade I and he had sensory

oss from C3 downwards within 6 h. At this point, emergent surgical

ntervention was warranted. After discussion with the patient and the
2 
tolaryngologist, drainage via a typical anterior cervical approach to

he prevertebral space was performed to evacuate pus from the retropha-

yngeal abscess. Subsequently, full-endoscopic drainage via the anterior

ranscorporeal approach was successfully performed. 

Written informed consent was obtained from the patient prior to the

peration. The procedure performed in study involving human partici-

ants was in accordance with the ethical standards of the institutional

nd/or national research committee and with the 1964 Helsinki decla-

ation and its later amendments or comparable ethical standards. The

thical Committee (EC) of the institution approved the study (EC num-

er 33/2020). 

urgical technique 

After general anesthesia was administered, the patient was placed in

he supine position. A bolster pillow was placed under the cervical spine

o achieve a normal lordotic curvature. Skin marking under fluoroscopic

uidance was performed to identify the C5-6 intervertebral disc level

here the highest amount of prevertebral abscess was noted. 
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Fig. 3. Endoscopic view. Drilling via cervical vertebral body (A). Reaching the PLL (B). Pus breakout after entering the ventral epidural space (C). Irrigation via the 

passing NG tube (D) 

PLL: posterior longitudinal ligament; NG: nasogastric. 
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A standard Smith-Robinson approach from the left side was used. In

rief, a 4-cm skin incision was made, the platysma muscle was divided

ertically, and the deep cervical fascia was incised to locate the plane

etween the strap muscles and the anterior border of the sternocleido-

astoid muscle (SCM). Deep dissection was performed by dividing the

retracheal fascia medial to the carotid sheath. The medial structures

trachea, esophagus, thyroid, and strap muscles) were retracted medi-

lly, while the carotid sheath and SCM were retracted laterally using

rmy-Navy retractors. 

The anterior cervical body plane was approached by exposing the

wollen and inflamed tissue. A careful blunt dissection was performed,

nd the pocket of pus (approximately 20 mL) was thoroughly debrided

fter collected for gram staining, culture and sensitivity test. 

The center of the C6 vertebral body was marked. Then, a full en-

oscopic system was assembled (RIWOspine GmbH, Germany). Under

uoroscopic and endoscopic guidance, anterior drilling was performed

sing a 2.5 mm cutting tip and a diamond tip burr ( Fig. 2 B, 3 A). During

he tunneling process, intraosseous bleeding was managed with bipo-

ar radiofrequency cautery, bone wax, and physical compression. The

unnel was enlarged to allow for endoscope insertion. 

The posterior edge of the C6 body was reached before the posterior

ongitudinal (PLL) ligament was encountered ( Fig. 3 B). A dissector and

ook were used to penetrate the PLL, exposing the stream of flowing

xudative fluid in the tunnel (Video 1, Fig. 3 C). Further resection of

he PLL tissue was performed until adequate space was observed. An

F nasogastric (NG) tube was inserted outside the endoscope working

annula through the tunnel. Using a pituitary rongeur, the tip of the NG

ube was carefully passed between the PLL and the spinal cord ( Fig. 2 C,

ig. 3 D). Normal saline was used as the irrigation fluid, pushing via

he NG tube, while endoscopic fluid irrigation was temporally clamped

Video 2). 

Advancement of the NG tube was performed gradually (Video 3)

ntil the tip of the NG tube reached the most cranial or caudal part,

here the length of the NG tube inserted was in concordance with the

xtent of pus measured from the preoperative MRI. The endpoint of

rrigation was determined by the irrigation fluid characteristics, which

howed no turbid appearance. A drain was placed, and the skin was

losed in a subcutaneous fashion ( Fig 2 D). 

utcome 

With a multidisciplinary team approach, proper blood glucose con-

rol, intravenous antibiotic therapy (adjusted to the culture and sensi-

ivity test), dental and oral hygiene management, rehabilitation, and

amily counseling and support, the patient’s muscle power had recov-

red to grade IV and sensory returned to near normal within 2 weeks

fter the operation. The patient had no neck pain or instability following

he procedure. 
3 
The early postoperative computed tomography (CT) and MRI scans

 Fig 1 B) revealed no remaining collection in the epidural space, in-

reasing the space available for the spinal cord, thus correlating with

he clinical improvement of the patient. 

iscussion 

To the best of our knowledge, this is the first published report with

 detailed surgical technique description and demonstration of a full

ndoscopic method to drain a ventral cervical epidural abscess via a

ranscorporeal approach. However, there are few reports of the endo-

copic technique having been used to drain ventral epidural abscess in

he cervical, thoracic, and lumbar segments [11 , 18 , 19] . Owing to the

act that the patient had a retropharyngeal abscess, which needed to be

rained from the anterior approach, and the collection was located at

he ventral side of cervical spinal cord, an anterior approach was the

referred surgical option in this instance. 

Spinal epidural abscess is a spinal emergency condition due to se-

ious, life-threatening consequences from delayed diagnosis and treat-

ent, such as irreversible neurological damage, sepsis, or death. Infec-

ion of the cervical spine is less frequently involved but is more devastat-

ng due to major neurological deficits; therefore, prompt early surgical

rainage of a cervical epidural abscess followed by antibiotic therapy is

enerally recommended to avoid serious complications. 

However, multilevel cervical epidural abscesses are not uncommon,

specially in immunocompromised patients. In these patients, conven-

ional extensive surgical drainage has a high risk of complications such

s bleeding, long operative time, development of cervical instability,

ostoperative neurological deterioration, or other systemic problems

18] . Therefore, a number of various minimally invasive techniques for

pidural abscess drainage have been described in the literature. 

Percutaneous CT-guided needle aspiration was demonstrated by Lyu

t al [20] . A patient with multilevel epidural abscess extending from

he lower cervical to lumbar spine was successfully treated with CT-

uided posterior needle aspiration. This technique is not suitable for

entrally located epidural abscesses, and intraoperative CT is suggested

o avoid dural puncture and subsequent development of meningitis. A

imited laminectomy combined with the use of small-diameter silicon

pidural catheter irrigation was proposed to limit the need for extensive

rocedures [6] . However, possible limitations of this strategy include

hronic infection with thick pus and adhesions, patients with extensive

pinal stenosis, or abscesses located anterior to the spinal cord. 

In cases of ventral cervical epidural abscess, anterior debridement is

enerally preferred to directly access the pathology [19] . Many differ-

nt approaches have been demonstrated, such as anterior corpectomy,

artial corpectomy, discectomy, posterior approach, or other minimally

nvasive methods [19 , 21 , 22 , 23 , 24] . The transpedicular approach was

roposed [3] to gain access to the ventral epidural space posteriorly.

his approach was completed by burring the medial aspect of the pedi-
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le to expose the ventral epidural space without any dural retraction.

owever, this technique is extensive and inevitably followed by cervi-

al instability, which warrants instrumentation. 

Microscopic and endoscopic techniques for cervical epidural ab-

cesses have also been proposed. Recently, Chang et al. [11] demon-

trated the full endoscopic removal of a dorsal cervical spinal epidu-

al abscess extending from C4–7. The endoscope was inserted through

he posterior cervical muscles to expose the C5–6 interlaminar space.

ith the advantages of the full endoscopic method, rapid recovery was

bserved; however, this technique is suitable only for dorsally located

ervical epidural abscesses. Muzii et al. [7] performed a single-level an-

erior microsurgical discectomy to drain a ventral cervical epidural ab-

cess using a silicone catheter. After incising the PLL, a 1.5 mm silicone

atheter was inserted through the disc space, caudally and cranially,

nto the anterior epidural space to continuously lavage and remove the

us. The authors did not perform arthrodesis after abscess drainage. The

roposed technique is simple, practical, and effective. However, there

ay be long-term consequences of cervical discectomy without fusion,

uch as early cervical disc degeneration or cervical instability. 

Typical corpectomy or discectomy may cause postoperative instabil-

ty requiring fusion and instrumentation, leading to a decrease in cer-

ical motion. However, the presented novel technique resulted in mini-

al blood loss, less operative time, and early postoperative ambulation,

ithout warranting the need for cervical fusion or instrumentation, thus

reserving cervical motion. In addition, the endoscopic transcorporeal

pproach has proven to result in defect hole remodeling after operations

24] . The adequacy of the drainage should also be considered. Although

he long-span abscess was approached by only a small hole via the ver-

ebral body, we were able to pass a small NG tube to flush and debride

he pus along its extent, which was monitored and confirmed by the

ubsidence of the abscess on postoperative CT scan and MRI. 

Using the endoscope for surgical drainage of the cervical epidu-

al abscess has other advantages. Infected individuals are typically el-

erly with multiple comorbidities or are immunocompromised. These

atients cannot tolerate extensive procedures, such as corpectomy, mul-

ilevel laminectomy, and instrumentation. However, certain limitations

re worth mentioned, such as, availability of the endoscopic system,

ong and steep learning curve, and adequacy of drainage. 

onclusions 

The presented novel technique of anterior transcorporeal full-

ndoscopic drainage of a ventral cervical epidural abscess is feasible and

ields satisfactory results and outcomes while sparing cervical motion

fter surgery. 

vailability of data and materials 

The datasets used and/or analyzed during the current study are avail-

ble from the corresponding author on reasonable request. 

uthor Declaration Statement 

The authors declare that they have no known competing financial

nterests or personal relationships that could have appeared to influence

he work reported in this paper. 

nformed patient consent 

The authors declare that informed patient consent was taken from

he patient or family member. 
4 
cknowledgements 

The authors would like to acknowledge Dr.Napaporn Rujipatana-

ongkol (Department of Radiology, Queen Savang Vadhana Memorial

ospital), and Dr. Sukanya Warathanasin (Department of Otolaryngol-

gy, Queen Savang Vadhana Memorial Hospital) for their dedications in

aking care of the patient. Also we would like to thank “CU spine con-

erence ” line group for friendly and generous open discussion of spine

ases including this case. 

upplementary materials 

Supplementary material associated with this article can be found, in

he online version, at doi: 10.1016/j.xnsj.2021.100052 . 

eferences 

[1] Schwab JH , Shah AA . Spinal epidural abscess: diagnosis, management, and out-

comes. J Am Acad Orthop Surg 2020;28(21):e929–38 . 

[2] Zimmerer SM , Conen A , Muller AA , et al. Spinal epidural abscess: aetiology, pre-

disponent factors and clinical outcomes in a 4-year prospective study. Eur Spine J

2011;20(12):2228–34 . 

[3] Lara-Reyna J , Yaeger KA , Margetis K . Transpedicular approach for ventral epidural

abscess evacuation in the cervical spine. World Neurosurg 2020;145:127–33 . 

[4] Sharfman ZT , Gelfand Y , Shah P , et al. Spinal epidural abscess: a review of presenta-

tion, management, and medicolegal implications. Asian Spine J 2020;14(5):742–59 .

[5] Darouiche RO . Spinal epidural abscess. N Engl J Med 2006;355(19):2012–20 . 

[6] Panagiotopoulos V , Konstantinou D , Solomou E , Panagiotopoulos E , Marangos M ,

Maraziotis T . Extended cervicolumbar spinal epidural abscess associated with para-

paresis successfully decompressed using a minimally invasive technique. Spine (Phila

Pa 1976) 2004;29(14):E300–3 . 

[7] Muzii VF , Mariottini A , Zalaffi A , et al. Cervical spine epidural abscess: experience

with microsurgical treatment in eight cases. J Neurosurg Spine 2006;5(5):392–7 . 

[8] Tetsuka S , Suzuki T , Ogawa T , et al. Spinal epidural abscess: a review highlighting

early diagnosis and management. JMA J 2020;3(1):29–40 . 

[9] Baralo B , Kulkarni M , Ellangovan R , et al. Cervical, thoracic, and lumbar

spine epidural abscess: case report and literature review. Case Rep Infect Dis

2020;2020:8834589 . 

10] Dai G , Li S , Yin C , et al. Studies on 11 cases of spinal epidural abscess and literature

review. Infect Drug Resist 2020;13:3325–34 . 

11] Chang KS , Sun LW , Cheng CY , et al. Full endoscopic removal of cervical spinal epidu-

ral abscess: case report and technical note. Neurospine 2020;17(1):S160–S1S5 Suppl .

12] Suppiah S , Meng Y , Fehlings MG , et al. How best to manage the spinal epidural

abscess? A current systematic review. World Neurosurg 2016;93:20–8 . 

13] Turner A , Zhao L , Gauthier P , et al. Management of cervical spine epidural abscess:

a systematic review. Ther Adv Infect Dis 2019;6:2049936119863940 . 

14] Stricsek G , Iorio J , Mosley Y , et al. Etiology and surgical management of cervical

spinal epidural abscess (SEA): a systematic review. Global Spine J 2018;8(4) Suppl

59S–67S . 

15] Solomou E , Maragkos M , Kotsarini C , et al. Multiple spinal epidural abscesses ex-

tending to the whole spinal canal. Magn Reson Imaging 2004;22(5):747–50 . 

16] Safavi-Abbasi S , Maurer AJ , Rabb CH . Minimally invasive treatment of multilevel

spinal epidural abscess. J Neurosurg Spine 2013;18(1):32–5 . 

17] Abel R , von Baum H . Multilevel epidural abscess formation with paraplegia in

a healthy 33-year-old man caused by staphylococcus aureus (MSSA). Infection

2003;31(5):359–61 . 

18] Akbik OS , Shin PC . Endoscopic transforaminal drainage of a ventrally located tho-

racic epidural abscess. World Neurosurg Jul 2020;139:268–73 . 

19] Iida K , Yoshikane K , Tono O , Tarukado K , Harimaya K . The effectiveness of a per-

cutaneous endoscopic approach in a patient with psoas and epidural abscess accom-

panied by pyogenic spondylitis: a case report. J Med Case Rep 2019 15;13(1):253 . 

20] Lyu RK , Chen CJ , Tang LM , et al. Spinal epidural abscess successfully treated

with percutaneous, computed tomography-guided, needle aspiration and par-

enteral antibiotic therapy: case report and review of the literature. Neurosurgery

2002;51(2):509–12 discussion 12 . 

21] Young WF , Weaver M , Snyder B , et al. Reversal of tetraplegia in patients with cer-

vical osteomyelitis–epidural abscess using anterior debridement and fusion. Spinal

Cord 2001;39(10):538–40 . 

22] Arnautovic KI , Olinger RG . Anterior cervical discectomy, drainage and non-instru-

mented cortico-cancellous allograft fusion: a treatment option for ventral cervical

spinal epidural abscess. Med Arch 2012;66(3):194–7 . 

23] Roselli R , Iacoangeli M , Pompucci A , et al. Anterior cervical epidural abscess treated

by endoscopy-assisted minimally invasive microsurgery via posterior approach.

Minim Invasive Neurosurg 1998;41(3):161–5 . 

24] Deshmukh VR . Midline trough corpectomies for the evacuation of an extensive

ventral cervical and upper thoracic spinal epidural abscess. J Neurosurg Spine

2010;13(2):229–33 . 

https://doi.org/10.1016/j.xnsj.2021.100052
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0001
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0001
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0001
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0002
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0002
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0002
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0002
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0002
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0003
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0003
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0003
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0003
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0005
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0005
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0006
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0007
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0007
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0007
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0007
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0007
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0008
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0008
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0008
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0008
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0008
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0009
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0009
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0009
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0009
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0009
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0010
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0010
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0010
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0010
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0010
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0011
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0011
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0011
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0011
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0011
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0012
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0012
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0012
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0012
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0012
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0013
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0013
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0013
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0013
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0013
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0014
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0014
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0014
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0014
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0014
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0015
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0015
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0015
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0015
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0015
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0016
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0016
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0016
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0016
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0017
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0017
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0017
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0018
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0018
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0018
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0019
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0019
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0019
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0019
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0019
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0019
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0020
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0020
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0020
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0020
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0020
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0022
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0022
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0022
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0022
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0022
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0023
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0023
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0023
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0025
http://refhub.elsevier.com/S2666-5484(21)00004-4/sbref0025

	Anterior transcorporeal full-endoscopic drainage of a long-span ventral cervical epidural abscess: A novel surgical technique
	Background
	Case description
	Surgical technique
	Outcome
	Discussion
	Conclusions
	Availability of data and materials
	Author Declaration Statement
	Informed patient consent
	Acknowledgements
	Supplementary materials
	References


