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Abstract 

Objective: Posterior decompression with occipitocervical fixation is generally effective for 

various pathologies at the Craniovertebral Junction (CVJ). However, in some cases, anterior 

decompression is required. Anterior decompression at the CVJ is technically demanding. 

Traditionally, the transoral approach has been considered the gold standard, but it has 

limitations due to the deep and narrow surgical field and is associated with a high risk of 

complications. To overcome these challenges, endoscopic techniques have been explored 

because of their minimal invasiveness and improved access to deep regions. Three types of 

endoscopic approaches have been reported: transoral, transnasal and transcervical. Among 

them, the endoscopic transcervical approach utilizes a familiar corridor for spine surgeons. We 

retrospectively analyzed our experience with this approach. 

Methods: Fifteen patients who underwent surgery using the endoscopic transcervical approach 

were retrospectively reviewed. Patients with ventral CVJ compression and symptoms such as 

myelopathy or brainstem dysfunction were retrospectively reviewed. Evaluated parameters 

included operative time, blood loss, complications, postoperative symptoms, follow-up 

duration and recurrence or reoperation. 

Results: All patients showed neurological improvement without any major complications. One 

patient had intraoperative blood loss over 400 ml. No recurrences or reoperations were observed 

during a mean follow-up of 36.7 months. 

Conclusion: The endoscopic transcervical approach offers several advantages for anterior CVJ 

lesions. It provides a favorable alternative to other anterior routes, allowing spine surgeons to 

operate through a familiar corridor for safe decompression and, when necessary, stabilization. 
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Introduction 

The Craniovertebral Junction (CVJ) has a complex anatomical structure within the cervical spine and decompression surgery in 

this region is generally considered technically demanding. Historically, the transoral approach has been regarded as the gold 

standard surgical method for ventral CVJ lesions. However, in recent years, other minimally invasive techniques have also been 

attempted in clinical practice [1-9]. Among these, endoscopic surgery has shown particular advantages in this challenging 

anatomical area. In particular, the endoscopic transcervical approach has proven to be a highly useful method. In this study, we 

describe its characteristics and compare it with other approaches. 
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Materials and Methods 

1. Indications 

This approach is generally indicated for pathologies involving anterior compression of the spinal cord or brainstem. Odontoid 

pannus (pseudotumors) typically enlarge in the presence of CVJ instability or mechanical overload and may recur even after 

anterior decompression. When posterior decompression and fixation do not result in reduction of the pseudotumor, a 

transcervical odontoidectomy becomes a suitable option. In cases of bony compression, such as basilar impression, transcervical 

odontoidectomy is also indicated when symptoms persist despite posterior decompression and fixation. Additionally, anteriorly 

compressive lesions that do not require fixation can be treated with this approach. In cases requiring fixation where posterior 

fixation was difficult for some reason, this approach was used to perform anterior fixation. 

 

2. Surgical Procedure 

Under general anesthesia with nasotracheal intubation, the patient is placed in the supine position. The head is fixed using a 

Mayfield head clamp. Although intraoperative orientation can be confirmed using biplanar fluoroscopy, a navigation system 

based on intraoperative CT imaging is extremely useful. The navigation reference frame is attached to the arm of head clamp. 

Both lateral fluoroscopy and the navigation system can be used simultaneously. A transverse skin incision is made on the right 

anterior neck based on preoperative radiographs, considering the planned angle of the endoscope. As with a conventional open 

anterior cervical approach, the anterior surface of C2 and base of the odontoid process is exposed. A single-port endoscope is 

then inserted. Anterior decompression by odontoidectomy can be performed. In a case that fixation was performed, the same 

approach was used to access the anterior surface of C2 and the METRx system was inserted. A posterior fusion at C1/2 was 

augmented with autologous bone grafting at the same time [6]. 

 

3. Outcome Measures 

The evaluation included operation time, estimated blood loss, presence of perioperative complications, postoperative 

complaints, follow-up duration and recurrence or need for reoperation. Postoperative complaints were categorized as worsened, 

unchanged or improved compared to the preoperative condition, based on the attending physician’s medical records. 
 

4. Illustrative Cases 

Case of Pannus (Case 10 in Table 1) 

A 79-year-old man had experienced numbness in both upper limbs for five years. His symptoms gradually worsened, eventually 

involving both upper and lower extremities. After that, his condition rapidly worsened about one month prior to presentation 

and he became unable to walk, prompting him to visit our hospital. Imaging studies revealed osteophyte and pannus formation 

posterior to the odontoid process. Severe spinal cord compression was also observed. He had the uncontrollable severe DM. No 

evidence of instability was identified (Fig. 1). Anterior decompression was successfully achieved by partial odontoidectomy 

using the endoscopic transcervical approach (Fig. 1). Postoperatively, the patient's ability to walk improved. 

 

Case of Anterior Fixation (Case 15 in Table 1) 

A 52-year-old woman presented with numbness initially affecting both upper extremities. The symptoms gradually progressed, 

resulting in numbness in both upper and lower extremities, along with gait disturbance. She visited our hospital after 

experiencing worsening numbness in all four extremities during both neck flexion and extension. Imaging studies revealed os 

odontoideum and instability at C1/2, as well as spinal canal stenosis at the C5/6 level due to disc bulging and bony spur. A high-

riding vertebral artery was also identified (Fig. 2). The patient underwent Anterior Cervical Discectomy and Fusion (ACDF) at 

C5/6, along with odontoid screw placement and C1/2 transarticular screw fixation using the endoscopic transcervical approach 

(Fig. 2). Postoperative rehabilitation was performed and the patient showed symptomatic improvement, regaining the ability to 

walk. 

 

Case of Anterior Decompression (Case 14 in Table 1) 

A 62-year-old woman had sustained a C2 fracture in a traffic accident at the age of 14. Posterior fixation surgery was performed 

at that time, wiring and autologous bone grafting, followed by bone union and she remained independent in daily life thereafter. 

She had been followed up for a long time after surgery. During this period, she began to feel numbness in both upper extremities 

during neck flexion and gradually developed clumsiness of the hands. These symptoms prompted her to visit our hospital. 

Imaging studies revealed that although the old fracture site had achieved bony union. The occipital bone and the bone graft had 
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fused. Fusion between C2 and the graft was also present but. A posterior bony protrusion at the fracture site was compressing 

the spinal cord during neck flexion (Fig. 3). Anterior decompression was performed using the endoscopic uniportal transcervical 

approach (Fig. 3). After surgery and rehabilitation, the patient's activities of daily living improved. 

 

 
 

Figure 1: Case of pannus (Case 10 in Table 1). A: Lateral cervical radiographs in flexion (left) and extension (right). No obvious 

instability was observed; B: Sagittal CT showing osteophyte at inferior tip of clivus; C: Sagittal T2-weighted MRI showing 

pannus formation is observed posterior to the odontoid process at the same level; D: Intraoperative fluoroscopic image 

showing transodontoid access for decompression; E: Postoperative CT confirming successful decompression. A drainage tube 

is confirmed. 
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Figure 2: Case of anterior fixation (Case 15 in Table 1). A: Lateral cervical radiographs in flexion (left), neutral (center) and 

extension (right). The patient had os odontoideum with C1/2 instability; B: Sagittal and axial T2-weighted MRI showing a high-

intensity intramedullary signal at the C1/2 level. Spinal cord compression at C5/6 due to an anterior bony spur and disc 

protrusion is also noted; C: Sagittal CT image showing bilateral high-riding vertebral arteries; D: Intraoperative findings Using 

navigation and lateral fluoroscopy, a drill hole was created from the anterior surface of C2 for screw placement (left). A 
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guidewire was used for screw insertion (center). Insertion of the odontoid and left C1/2 transarticular screws was completed 

(right); E: Intraoperative fluoroscopic image (left), postoperative lateral X-ray (center) and sagittal CT (right). An odontoid 

screw and a left-sided transarticular screw were placed. ACDF was performed at C5/6. 

 

 
Figure 3: Case of anterior decompression (Case 14 in Table 1). A: Preoperative sagittal myelography images in the neutral 

position (left) and in flexion (right). A bony edge compressing the spinal cord is clearly observed during flexion; B: 

Postoperative sagittal CT image showing that the compressive lesion was successfully removed.  
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Case Age (Year) Sex Pathology Operation 

Time (Min) 

Blood Loss Follow Up 

(Months) 

Fixation 

1 72 man BI 300 small 52 OCF 

2 39 woman BI 343 small 46 OCF 

3 78 man Pannus 205 small 46 OCF 

4 71 woman BI 220 small 38 OCF 

5 71 man Pannus 93 small 38 OCF 

6 77 woman BI 220 small 36 OCF 

7 77 woman Pannus 106 small 33 OCF 

8 64 woman BI 138 small 32 OCF 

9 59 man BI 134 small 28 OCF 

10 79 man Pannus 170 small 28 none 

11 53 man BI 189 small 26 death none 

12 81 man Pannus 164 small 15 none 

13 78 woman BI 205 420 ml 6 none 

14 62 woman bony edge 80 small 3 OCF 

15 52 woman instability 225 85 ml 63 OCF 

BI: Basilar Impression, OCF: Occipitocervical Fixation 

Table 1: Our case series. 

 

Results 

A total of 15 patients underwent surgery using the endoscopic uniportal transcervical approach (Table 1). Case 1-12 were 

reported in a previous paper [10]. The underlying conditions included Basilar Impression (BI) in 8 cases, pannus in 5 cases, bony 

edge in 1 case and instability in 1 case. There were 7 male and 8 female patients. Among them, BI cases included 3 males and 5 

females, pannus cases included 4 males and 1 female and both the bony edge and instability cases were female. The mean age 

was 65.7 years (range, 39-81 years). The mean operative time was 193.7 minutes overall, with an average of 218.6 minutes for BI 

and 147.6 minutes for pannus cases. 

 

Except for one case, intraoperative blood loss was small. The mean follow-up period was 36.7 months (range, 3-63 months). No 

cases of recurrence or reoperation were observed during the follow-up period. One patient was lost to follow-up due to sudden 

unexpected death, which was presumed to be caused by a cardiac event. No major complications-such as death or new 

permanent neurological deficits were observed. In all cases, postoperative improvement in symptoms related to myelopathy and 

brainstem dysfunction was achieved. 

 

Discussion 

The open transoral approach has traditionally been considered the standard method for accessing anterior lesions of the CVJ [1]. 

However, its deep surgical field and narrow access make it technically demanding. It also carries risks such as contamination 

from oral flora, wound dehiscence, voice changes, tongue edema, prolonged intubation, tracheostomy and restricted oral intake 

[11]. To address these issues, endoscopic approaches have been developed. Currently, three main endoscopic routes to the CVJ 

are reported: transoral, transnasal and transcervical-our study focuses on the latter. 

 

The endoscopic transoral approach was first described by Frempong-Boadu, et al., in 2002 in seven adult cases [4]. Qiuhang, et 

al., later reported decompression without posterior fixation via this route, emphasizing its direct access to C1 and the odontoid, 

which is superior to transnasal [5]. This approach suits vertically long lesions from the clivus to below C2 but does not eliminate 

the risk of contamination or postoperative oral intake restriction [1,5,7]. Angled endoscopes may reduce soft palate injury and 

invasiveness, but complications like infection and dysphagia remain similar to the open method [5,7,13,14]. 
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The transnasal approach, originally developed by skull base surgeons, utilizes natural anatomical cavities and standard 

instruments. However, lateral access is limited by the Eustachian tubes and inferior access by nasopalatine and palatine lines 

making exposure below C2 difficult [2,3,7]. Similar to the transoral approach, it often requires removal of the anterior arch of C1, 

which may compromise stability. Still, avoiding soft palate/pharyngeal wall incision likely reduces dysphagia and oral intake 

problems. 

 

The transcervical approach was first described by Wolinsky et al., who used the METRx system [6]. It avoids oral mucosa, permits 

access to basilar impressions from below and generally does not require C1 anterior arch removal. Ruetten et al., later reported 

a fully endoscopic odontoidectomy via this route  [8]. This technique offers a broad working space, though limited superiorly by 

the mandible and inferiorly by the chest. Use of an oblique-viewing endoscope maintains a wide view. Expected complications 

are similar to anterior cervical surgery, but endoscopes are thinner and impose less tissue pressure [6,12]. Bone drilling can be 

stabilized by anchoring the outer sheath, reducing slippage risk. This approach allows tailored decompression based on 

pathology [9]. In some basilar impressions, total odontoidectomy may be necessary, but not always. Preserving portions of the 

odontoid and C1 arch may help prevent future C1/2 instability. The uniportal system provides a clear, irrigated surgical field, 

minimizing thermal damage. Anterior fixation is also feasible with tools like METRx. While our series observed no complications, 

further cases are needed to validate safety and efficacy. 

 

Although a direct comparison of the three approaches is not possible, each has advantages. Selection should consider lesion 

location and pathology. In this context, the transcervical approach may be particularly suitable for spine surgeons. Compared to 

transoral and transnasal approaches, it provides a familiar corridor, reduces contamination risk and allows anterior fixation 

when needed. While the transnasal route benefits some skull base pathologies, its limited access to C2 is a drawback. The 

transcervical approach generally avoids C1 arch resection, helping preserve stability. Therefore, for ventral CVJ lesions requiring 

odontoid or anterior C2 access, it may offer the best balance of safety, reach and versatility. 

 

Conclusion 

The endoscopic transcervical approach offers several advantages for ventral CVJ lesions. This approach allows for 

decompression and, when necessary, fixation. It has the potential to become a standard anterior approach to the CVJ performed 

by spine surgeons. However, further accumulation of clinical experience is necessary. 
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