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ABSTRACT
Objective: To report the clinical outcomes obtained using AECF for cervical spondylarthrosis treatment. Methods: A retrospective study 

evaluated the patient-reported outcome measures (PROM) and complications of patients with radiating cervical pain and imaging findings 
of spondylarthrosis and foraminal stenosis treated with awake outpatient AECF. Results: AECF was performed in 18 patients. A satisfac-
tion rate between excellent and good was obtained in 82.4% of the patients. Neck Disability Index significantly decreased 37.4% ± 14.3 
(95% CI 29.8 – 45.0) to 11.5% ± 9.7 (95% CI 5.54 - 17.4) (P<0.001). VAS scores showed a statistically significant variation from a preop-
erative pain of 7.83 ±1.38 (95% CI 7.15 – 8.52) and then, at the 24-month follow-up, a score of 2.20 ± 1.79 (95% CI 1.31 – 3.09). There 
were two complications and two reoperations. Conclusion: This case series demonstrated favorable clinical outcomes using the anterior 
endoscopic technique for radiculopathy due to cervical spondylosis, supporting AECF as a feasible surgical alternative. Although current 
evidence suggests endoscopic treatment as an alternative for lateral stenosis, further high-quality studies are needed to strengthen the 
level of evidence. Level of Evidence IV; Case Series.
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RESUMO
Objetivo: Relatar os desfechos clínicos obtidos com o uso da foraminotomia cervical endoscópica anterior (AECF) em pacien-

tes com radiculopatia cervical secundária à espondiloartrose. Métodos: Realizou-se análise retrospectiva para avaliar medidas de 
desfecho relatadas pelos pacientes (PROMs) e complicações relacionadas ao procedimento. Indivíduos com dor cervical irradiada 
e estenose foraminal confirmada por imagem foram submetidos à AECF sob anestesia local, em regime ambulatorial. Resultados: 
Dezoito pacientes foram incluídos. De acordo com os critérios modificados de MacNab, satisfação boa a excelente foi observada 
em 82,4% dos casos. O Índice de Incapacidade Cervical reduziu significativamente de 37,4% ± 14,3 (IC 95%: 29,8–45,0) no pré-
-operatório para 11,5% ± 9,7 (IC 95%: 5,54–17,4) no seguimento final (p < 0,001). A pontuação na Escala Visual Analógica diminuiu 
de 7,83 ± 1,38 (IC 95%: 7,15–8,52) para 2,20 ± 1,79 (IC 95%: 1,31–3,09) aos 24 meses. Foram registradas duas complicações 
e duas reoperações. Conclusão: Esta série de casos demonstrou desfechos favoráveis com a abordagem endoscópica anterior 
para radiculopatia cervical, sustentando a AECF como alternativa cirúrgica viável em pacientes selecionados. Contudo, estudos 
comparativos de maior qualidade metodológica ainda são necessários para fortalecer o nível de evidência disponível. Nível de 
Evidência: IV; Série de Casos.

Descritores: Espondilose Cervical; Foraminotomia; Estenose Espinal; Procedimentos Cirúrgicos Ambulatórios; Endoscopia.

RESUMEN
Objetivo: Reportar los desenlaces clínicos de la AECF en pacientes con radiculopatía cervical secundaria a espondiloartrosis. Métodos: 

Se realizó un análisis retrospectivo para evaluar las medidas de desenlace reportadas por los pacientes (PROMs) y las complicaciones 
relacionadas con el procedimiento. Los individuos con dolor cervical irradiado y estenosis foraminal confirmada por imagen fueron sometidos 
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a AECF bajo anestesia local, en régimen ambulatorio. Resultados: Se incluyeron dieciocho pacientes. De acuerdo con los criterios modi-
ficados de MacNab, se observó satisfacción buena a excelente en el 82,4% de los casos. El Índice de Discapacidad Cervical se redujo 
significativamente de 37,4% ± 14,3 (IC 95%: 29,8–45,0) en el preoperatorio a 11,5% ± 9,7 (IC 95%: 5,54–17,4) en el seguimiento final 
(p < 0,001). La puntuación en la Escala Visual Analógica disminuyó de 7,83 ± 1,38 (IC 95%: 7,15–8,52) a 2,20 ± 1,79 (IC 95%: 1,31–3,09) 
a los 24 meses. Se registraron dos complicaciones y dos reintervenciones. Conclusión: Esta serie de casos demostró desenlaces favorables 
con el abordaje endoscópico anterior para la radiculopatía cervical, sustentando la AECF como alternativa quirúrgica viable en pacientes 
seleccionados. No obstante, aún se requieren estudios comparativos de mayor calidad metodológica para fortalecer el nivel de evidencia 
disponible. Nivel de Evidencia IV; Serie de Casos.

Descriptores: Espondilosis Cervical; Foraminotomía; Estenosis Espinal; Procedimientos Quirúrgicos Ambulatorios; Endoscopía.

INTRODUCTION
Cervical spondylarthrosis (CS) is a chronic and degenerative 

process of the cervical spine usually found in patients over 50 
years1. A recent systematic review study reports a CS prevalence 
between 23,6% to 89,72. Clinical symptoms of CS include radicular 
and axial cervical pain, stiffness, and shoulder numbness caused 
by intervertebral foramina narrowing caused by herniated discs, 
bone spur formation, and compression of the spinal cord3. Several 
treatment options are available of treatment for CS1. The first-line 
treatment is medical management with analgesics, physical therapy, 
and injections1,3. When conservative management fails, a surgical 
option should be considered4. Developed in 1949, anterior cervical 
discectomy with fusion (ACDF) remains the gold standard in surgi-
cal management5. It is an effective alternative that allows adequate 
visualization of the structures3-5. However, it has been associated 
with complications such as dysphagia, postsurgical hematoma, 
unilateral paralysis of the recurrent laryngeal nerve, pseudoarthrosis, 
and adjacent segment syndrome, among others6-10.

CS is an age-related disease, and the management of these 
patients is a clinical challenge because many of them have signifi-
cant comorbidities, and general anesthesia and long hospitalization 
times could be risk factors10. To minimize the morbidity related to 
conventional procedures, mainly in elderly patients with underly-
ing comorbidities and risks, minimally invasive techniques such 
as anterior endoscopic cervical foraminotomy (AECF) has been 
introduced for the treatment of foraminal stenosis due to spondylar-
throsis10-12. Endoscopic procedures offer similar clinical outcomes 
with advantages such as preservation of segmental mobility, less 
exposure to adjacent tissues, less postoperative pain, and shorter 
recovery time5-13. As in ACDF, the surgical principle of AECF is to 
resect degenerative tissue compressing neural structures, enlarge 
the foraminal window, remove hypertrophic tissues, and free nervous 
structures and disc decompression, and neurolysis may reduce the 
effects of the inflammatory cytokines from degenerated intervertebral 
disk10,13,14. AECF is performed using local anesthesia with awake 
patients and without the need for hospitalization14. Another reported 
advantage of endoscopic approach is that the foraminotomy can 
be done on one or several levels with a lower risk of instability and 
without a fusion, being a motion-preserving surgery5,11-16. This study 
aims to report the clinical outcomes obtained using an awake and 
outpatient AECF with a blunt approach for treating radiculopathy 
caused by cervical spondylarthrosis.

MATERIALS AND METHODS

Clinical data
This study was approved by the institutional review board (CEIFUS 

#2714-25) of the Fundación Universitaria Sanitas (Sanitas University 
Foundation). Informed consent was obtained from each participant.

A 15-year institutional observational retrospective review 
was conducted evaluating clinical outcomes of patients who 
presented with symptoms of cervical pain radiating to the arms, 
with imaging findings consistent with spondylarthrosis and 
who underwent an AECF at one or two intervertebral disc seg-
ments. Two experienced specialists in spinal pathology made 

the diagnosis of spinal pathology: a neuroradiologist and an 
expert spine surgeon (orthopedist/neurosurgeon), based on 
clinical and imaging findings. 

Inclusion and exclusion criteria
Medical records of patients with a history of radiating cervical 

pain of more than six months and magnetic resonance imaging (MRI) 
showed the presence of spondylarthrosis and foraminal stenosis, with 
no response to medical treatment, including foraminal injections, were 
included. The study excluded medical charts of patients under 18 
years showing axial pain symptoms, a height loss greater than 50%, 
intervertebral space collapse, segmental instability, infection, coagu-
lation disorders, bleeding, anatomical alterations, severe neurological 
deficit, progressive myelopathy, ossification of posterior longitudinal 
ligament, previous surgery at the same segment, impossibility to re-
ach affected segment (patients with short neck or excessive obesity), 
and those medical charts without fully completed assessment criteria.

Surgical technique
Awake patient with conscious sedation was placed in a supine 

position with cervical extension. To obtain easier and more secure ac-
cess to the affected area of the intervertebral space, a pad was pla-
ced under the shoulders, and the patient’s head was slightly turned 
towards the contralateral side of the approach. Traction devices were 
not necessary. The anatomical landmark is the medial border of the 
sternocleidomastoid muscle and the intersection with the correspon-
ding affected level previously identified using biplanar fluoroscopy 
(Figure 1). The esophagus and trachea were displaced medially, 
and the vascular-nervous bundle laterally firm pressure was applied 
with the finger in the space between the muscle and the trachea and 
directs it towards the vertebral surface. After local anesthesia infiltra-
tion, a 4mm skin incision was made, and a dilator and blunt cannula 
(without a sharp edge) were advanced to the anterior annulus by 
turning them gently together (Figure 2). Once the dilator tip was in 
front of the affected disc, a 0.65 mm spinal needle was advanced 
through the cannula until it was inside the intervertebral disc. Once 
the spinal needle was adequately positioned within the posterior 
third of the intervertebral cervical disc, chromo-discography and 
provocative discogenic using a combination of blue methylene and 
contrast were performed to confirm with the awake patient that the 
familiar pain generator was being treated. Before removing the ne-
edle, a guidewire was advanced intradiscally. Once the position of 
the guide was confirmed, the needle is removed, and the cervical 
endoscope’s dilators and cannulas are advanced until they reach 
the foraminal area.

With the endoscope (Cervical Discoscope, Richard Wolf, 
Germany) in position and using a bipolar radiofrequency probe 
(Trigger Flex DTF 40, Elliquence LLC, NY, USA), small vessels were 
coagulated, and anterior cervical prevertebral fascia was removed 
to facilitate visibility (Figure 3). Osteophytes present in the fo-
raminal window are removed endoscopically using a shaver, burr, 
or chisel. To obtain a complete decompression, an endoscopic 
discectomy using grasping forceps was performed. Complete 
neural decompression was verified endoscopically, visualizing the 
free cervical nerve root.
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Figure 1. Anterior endoscopic cervical foraminotomy anatomical landmarks.

Figure 2. Secure approach using a blunt dilator.

Figure 3. Anterior endoscopic cervical foraminotomy (endoscopic view).

Figure 4. Pre and Postoperative MRI.

PROMs evaluation
Three criteria were selected for perioperative evaluation: Visual 

Analog Pain Scale (VAS), Neck Disability Index (NDI), which deter-
mines the percentage of disability the pathology generates, and 
modified MacNab criterion. The first two criteria were evaluated at 
a 24-month follow-up in the preoperative and postoperative periods. 
The modified MacNab criterion, determining the degree of patient 
satisfaction with the procedure, was performed in the postoperative 
controls at 24-months of follow-up. Intra- and postsurgical complica-
tions and the need for reintervention were also collected. 

Statistical analysis
Statistical analysis was performed using the statistical program 

Jamovi 2.6.44 for Windows. Descriptive statistics were performed 
with central tendency, dispersion, and frequency measures. The 
two groups’ variables of interest were compared with the signed-
-rank test Wilcoxon, Mann Whitney, and Kruskal Wallis. Bivariate 
analyses were performed for the variables of interest to determine 
the association. Statistical significance was determined at a p-value 
of less than 0.05.

RESULTS

Patients’ characteristics
Eighteen patients were treated using the AECF technique for 

lateral stenosis secondary to cervical spondylarthrosis. 66.7% of 
the sample were women (n=12), and 33,3% (n=6) were men. The 
mean age of the sample was 44.2 ± 10.1 years (95% CI 39.1 – 49.2), 
ranging between 29 and 63 years. 

Eight patients (44.4%) were “university professionals” or “office 
workers,” and only one patient (5.6%) was a housewife. The laterality 
of arm pain was distributed as follows: 5 bilateral, 9 right, and 4 
left. Sixty-six-point seven percent of patients reported no history of 
disease or medical treatment.

A total of 25 cervical levels were treated (Figure 4). Seven pa-
tients were treated at two levels, while 11 were treated at only one 
level. The level most frequently treated was C5-C6 in thirteen (52%) 
patients, followed by C6-C7 in six (24%) patients (Table 1). 

Clinical outcome
Surgical mean time was 69.1 ± 26.75 minutes (95% CI 52.1 – 

86.1) and mean blood loss was 14.3 ml. The longest duration and 
greatest bleeding occurred in the same patient (120 minutes and 
100 ml), a 47-year-old man who underwent AECF at the C6-C7 level. 
However, this patient experienced complete resolution of symptoms.

Patients’ self-reported VAS score demonstrated a statistically 
significant reduction from preoperative pain of 7.83 ±1.38 (95% CI 
7.15 – 8.52) and then, at the 24-month follow-up, a score of 2.20 
± 1.79 (95% CI 1.31 – 3.09) (p<0,01). NDI test significantly de-
creased at the final 24-month follow-up (P<0.001). This functionality 
PROM score changed from an average of 37.4% ± 14.3 (95% CI 
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29.8 – 45.0) to 11.5% ± 9.7 (95% CI 5.54 – 17.4) at the last follow-up. 
The intensity of pain and the degree of disability stratified in each of 
the occupations reported by patients are shown in Table 2.

The MacNab index reported by patients showed that 82.4% of 
patients were satisfied with results ranging from “excellent to good,” 
and only 17.6% were satisfied with results ranging from “fair to poor,” 
with no results worse than before surgery.

in October 199715. Currently, reports on endoscopic technique in this 
pathology are limited, and its application in Latin America is even more 
limited, because of its complex learning curve and region adminis-
trative difficulties15,16. AECF can achieve decompression through a 
minimally invasive approach with less damage to the adjacent tissue 
and allows magnification of the structures to be decompressed15. 
High-level evidence demonstrates cervical endoscopy clinical out-
comes and pain relief like those with open techniques6,10-15, but with 
several advantages such as less surgical time, minimal blood loss, 
low associated costs, and faster return to activities6-8.

The clinical results obtained in this case-series are comparable 
to those reported in a randomized controlled trial using conventional 
ACDF18, where authors reported 81% of patient satisfaction after two 
years of follow-up. Concerning complications, Fountas et al. (2007)19 
reported complication rates of up to 19%, including death in 0.1% of 
patients, higher than the 11% complication rate observed in our series. 
Another study reported a 19% rate of adjacent segment disease after 
ACDF. These factors indicate that although the clinical results may be 
similar, the advantages of using endoscopic techniques for compli-
cations and reinterventions are more significant. Regarding anterior 
endoscopic approach, the results in this study are comparable to 
those previously reported by Saringer et al. (2020)12, who presented 
an improvement rate of over 96% in 16 patients, without complica-
tions or reinterventions, and 87.6% of patients were satisfied with the 
procedure. Likewise, Oezdemir et al. (2019)11, presented 61 patients 
treated with cervical anterior endoscopy, an improvement in more than 
80% of the patients and only 3% of reinterventions. 

Anterior vs. Posterior Endoscopic Approach Rationale
Cervical spondylosis may be treated using an anterior or pos-

terior uniportal approach20. Some factors can be determined by the 
surgeon’s choice. Appropriate and sufficient training is fundamental 
for successfully implementing a novel surgical technique13,21-23. A 
recent systematic review shows the complication differences be-
tween the anterior and posterior approaches24. The authors report 
that the complications differ significantly: in the anterior approach, 
swallowing difficulty, recurrent disc, hematoma, endplate collapse, 
and dysphonia are the most common complications, and using 
the posterior approach, complications like transient dysesthesia, 
recurrence, dural tears, upper limb motor deficits, and persistent 
arm pain are reported. Another study suggests that the approach 
may be determined according to the zone of neural compression23. 
The anterior approach can be applied to patients at risk for general 
anesthesia because it may be performed under local anesthesia.  
Another anterior approach advantage was reported in a parametric 
study where authors showed that anterior endoscopic cervical pro-
cedures have a shorter surgical path, smaller surgical diameter, and 
less biomechanical influence on the cervical spine25.

Limitations
This study has several limitations inherent to its design that must 

be highlighted. First, the results cannot be considered as inferences, 
as a descriptive study, with such a small sample. It had a relatively 
short follow-up; because it was retrospective and non-randomized, 
it had a high possibility of selection bias. This is a historical series 
of strictly selected cases, which explains the low volume, serving as 
proof of concept for the technique in the Latin American population. 
Finally, since this is not a comparative study, the superiority of the 
treatment over conventional techniques cannot be established.

CONCLUSION
This case series demonstrates favorable clinical outcomes of the 

anterior endoscopic technique for radiculopathy due to CS. Accor-
ding to the results obtained in this series, AECF can be considered 
a viable surgical option. Likewise, the existing evidence supports the 
endoscopic technique for treating lateral stenosis to be considered 
an alternative. However, it is crucial to increase the level of evidence 
in the different research studies that involve this technique.

Table 1. Distribution of the intervened segments with AECF.

Segments treated with AECF n (%)
C3-C4 2 (8%)

C4-C5 4 (16%)

C5-C6 13 (52%)

C6-C7 6 (24%)

Table 2. Distribution and intensity of pain and degree of disability according 
to the patients’ occupations.

Occupation n (%) VAS*

pre^
VAS
pop$

VAS
dif ç

NDI?

pre
NDI
pop

NDI
dif

Professionals, 
scientists,

and intellectuals.
5 (35.7) 7 2 5 40 17.7 22.2

Office employees. 3 (21.4) 8.67 2.67 6 45.3 86 36.6

Service and sales 
workers

3 (21.4) 8.3 3.3 5 34 5.5 28.5

Homemaker 1 (7.1) 8 5 3 42 21 21

Military forces 1 (7.1) 8 5 3 18 0 18

Members of the 
executive

branch and legislative 
bodies

1 (7.1) 9 4 5 60 20 40

No data 4 (28.6) 7.5 3 4,5 26.6 10 16.6
* Visual Analogue Scale. ? Neck Disability Index. ^ preoperative period. $ postoperative period. ç dif-
ferences between preoperative and postoperative period.

Complication and reoperation 
Total adverse events were noted in 4 patients (22%). There were 

two complications and two reoperation reports associated with the 
procedure. The two reoperations occurred between 6 and 12 months 
after the procedure. One of the patients developed axial pain and 
the presence of instability was confirmed, and the other presented 
symptoms consistent with myelopathy, so they underwent open 
surgery with fusion. Both complications were intraoperative: one 
patient developed radiculitis, and in one of the patients in the first 
stage of the curve, one of the discectomy clamps broke and was 
removed under endoscopic vision.

DISCUSSION
Cervical spondylosis (CS) is a highly prevalent spinal disorder 

and represents a significant global clinical challenge2, with a reported 
prevalence of 3.5 per 1000 population17. This degenerative disease is 
highly age-related and implies the degeneration of the cervical spine 
structures, including the intervertebral disc, facet joint, and spinal 
ligaments, which may lead to cervical spondylotic radiculopathy and 
cervical spondylotic myelopathy18. The gold standard for treating lat-
eral cervical stenosis for spondylosis continues to be AECF surgery 
- anteriorly or posteriorly- with or without fusion5,11,17. However, associ-
ated problems such as loss of height at the intervertebral level, pseu-
doarthrosis, need for reintervention, adjacent segment syndrome, and 
complications related to access to the surgical site have been re-
ported5,6,8,17. In contrast, cervical endoscopic spine surgery is gaining 
popularity for several indications, including cervical degenerative disc 
disease, cervical radiculopathy, and myelopathy17. Monosegmental 
AECF was first described by Saringer et al. (2003)14, who reported the 
use of anterior cervical endoscopy in lateral stenosis. In Latin America, 
the anterior endoscopic technique for cervical lesions was introduced 
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