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Introduction

Smith and Robinson first introduced anterior cervical
spine fusion techniques in 1955 and Clowrad did so in
1958, by using a bone graft and osteosynthesis materials
for fixation.1,2

Isolated decompression improved neurological symp-
toms. However, some patients continued having cervical

SUMMARY. Minimally invasive surgery tech-
niques for the cervical spine such as anterior mi-
croendoscopic diskectomy and interbody fusion
(MEDIF) to treat degenerative disease with cen-
tral cord compression are not managed by all
spine surgeons and yet they may be one of the
treatments of choice. This study reports a series
of patients treated with the METRx® system. Ob-
jectives. To show the clinical and surgical results
of minimally invasive techniques in treating cervi-
cal degenerative disease. Material and methods.
Between February 1998 and August 2002, a pro-
spective study was conducted to assess the MEDIF
treatment with threaded titanium cages in pa-
tients with cervical root disease with and without
myelopathy. We used an endoscopic system to
perform the surgical procedures and follow-up
was based on the Odom clinical criteria and X-
rays. Results. Forty-four patients were operated
on (53 levels); 86% of them had good or excellent
results; 89% had fusion. No implant migration
was seen. Three patients required foraminotomy
within 12 months after surgery because of unilat-
eral radiculopathy at a cervical level other than
the one treated. The average hospital stay was 12
hours and 75% of patients were able to return to
work within 30 days after surgery.

Key words. Endoscopy, diskectomy, radiculop-
athy.
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RESUMEN. Técnicas de cirugía mínimamente in-
vasiva de columna cervical como la microdiscectomía
endoscópica y fusión intersomática por vía anterior
(MEDIF) para tratamiento de la enfermedad degene-
rativa con compresión medular central, no son del
manejo de todos los cirujanos de columna y puede ser
uno de los tratamientos de elección. Presentamos una
serie de pacientes tratados con el sistema METRx®.
Objetivos. Mostrar los resultados clínicos y quirúrgi-
cos por técnica mínimamente invasiva en el trata-
miento de la enfermedad degenerativa cervical. Mate-
rial y métodos. De febrero 1998 a agosto 2002, se
realizó un estudio prospectivo para evaluar el trata-
miento MEDIF con cajas roscadas de titanio, en pa-
cientes con radiculopatía cervical con y sin mielopa-
tía. Utilizamos un sistema endoscópico para los
procedimientos quirúrgicos, y seguimiento con base a
los criterios clínicos de Odom y rayos X. Resultados.
Se operaron 44 pacientes (53 niveles). Ochenta y seis
por ciento tuvieron una buena o excelente evolución,
89% presentaron fusión, no hubo migración de los
implantes y tres pacientes requirieron foraminotomía
dentro de los 12 meses posteriores a la cirugía por
presentar radiculopatía unilateral en otro nivel cervi-
cal al tratado. La estancia hospitalaria promedio fue
de 12 horas y 75% regresó a trabajar en los primeros
30 días después de cirugía.

Palabras clave: endoscopía, discectomía, radicu-
lopatía.
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pain and later developed a kyphotic deformity leading to
an interbody fusion routine.3-5

Until the late 1900s, this procedure was the most com-
mon treatment for a broad variety of degenerative prob-
lems of the cervical spine involving anterior spinal cord
compression.6 However, several complications may occur
due to collapse and rejection of the bone graft, nonunion,
and local morbidity at the graft harvesting site (iliac
crest).1,5-10

Many modifications have been made recently to the
standard procedure, such as using minimally invasive sur-
gical techniques to avoid complications of traditional pro-
cedures that include broader approaches and greater expo-
sure of tissue.

Among the new techniques, the endoscopic approaches
are being used for multiple surgeries with the help of dila-
tors. Initially, this technique was used for lumbar diskecto-
my,11 but today, it is applied to new routes and multiple ap-
proaches.12-15

Anterior endoscopic diskectomy with interbody fusion
to treat degenerative disease with central spinal cord com-
pression or bilateral radiculopathy is not a procedure
known to most spine surgeons. In this study used an endo-
scopic approach was used to perform anterior microendo-
scopic diskectomy and interbody fusion (MEDIF) with ti-
tanium cylindrical cages (GM Reis®).16

The purpose of this paper is to present the clinical and
surgical results of a minimally invasive technique to treat
cervical spine degenerative disease with microendoscopic
diskectomy and interbody fusion.

Material and methods

Between February 1998 and August 2002 a prospective
study was conducted to assess the technical possibilities,
fusion rate and clinical results in patients who underwent
anterior microendoscopic diskectomy and interbody fusion
(MEDIF) with an endoscopic approach to the cervical
spine with the METRx system (Medtronic Sofamor-
Danek).

Patients who upon physical examination had clinical ev-
idence of bilateral radiculopathy with or without myelopa-
thy and whose imaging tests (X-rays and MRI of the cervi-
cal spine) showed compression at the midline level, were
treated with MEDIF as minimally invasive surgery, using
titanium threaded cylinders (GM Reis) for interbody fu-
sion.

The MEDIF technique was performed on 44 patients
(26 females and 18 males); 53 cervical levels were operat-

ed on and mean patient age was 47.3 years (range: 27-64
years).

Only one level was operated in 35 patients (79.5%) and
two levels, in 9 patients (20.5%). The most frequently op-
erated level was C5-C6 in 26 patients (49.1%), followed by
C4-C5 in 13 patients (24.5%), C6-C7 in 10 patients
(18.9%), and C3-C4 in 4 patients (7.5%).

Two GM Reis® threaded cages were used in 37 patients
(69.8%) with fusion at C5-C6 and C6-C7, whereas in other
levels, C3-C4 and C4-C5, a single cage was used, given the
technical difficulties resulting from the reduced disc space.

The mean operative time was two hours and the average
hospital stay was 12 hours per patient. No intraoperative
complications occurred.

For follow-up purposes, patients were personally sur-
veyed and they answered a written questionnaire that mea-
sured how they were doing according to the ODOM modi-
fied clinical criteria17,18 (Table 1), and based on the
subsidence or progression of the preoperative symptoms at
1, 3, 6, 12 and 24 months. All the patients were followed-
up for at least one year.

The radiological follow-up involved X-rays taken at 3,
6, 12, and 24 months after surgery, to assess fusion and di-
agnose possible implant migration in any direction.

Surgical technique: the patient is placed in a supine de-
cubitus position with a roll-shaped support under the shoul-
ders and head at the midline. The cervical disc level to be
treated is identified with fluoroscopy (Figure 1). A hori-
zontal incision about 1.8 cm long is made on the left side of
the neck, at the target level, extending from the most ante-
rior border to the ipsilateral sternocleidomastoid muscle
and to the midline. The platysma and superficial fascia are
opened with a pair of Metzenbaum scissors. The common
carotid artery is moved laterally with finger dissection. En-
doscopic dilators are introduced under fluoroscopic control
between the carotid artery and the esophagus. The METRx
endoscope is positioned over the disk to be removed (Fig-
ure 2). The diskectomy and the excision of the posterior
osteophytes are performed with very fine clamps and a
high-speed power burr. For the interbody fusion, two tita-
nium threaded cylindrical cages (GM Reis®) are used; they
are tapered to preserve cervical lordosis (Figure 3). No col-
lar is needed after the surgery.

Results

During the 15 to 30-day postoperative period, 39 pa-
tients (88.7%) required no analgesia, compared to 84% of
them who needed analgesia preoperatively.

Table 1. Odom modified criteria.

Excellent Improvement > 80% of preoperative signs and symptoms with worsening ≤10%
Good Improvement > 70% of preoperative signs and symptoms with some worsening (≤15%)
Average Improvement > 50% of preoperative signs and symptoms with some worsening (≤20%)
Poor Improvement < 50% of preoperative signs and symptoms with significant worsening (> 20%)
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Table 2. Clinical course.

Follow-up period (months) Total patients Excellent Good  Average Poor

12  16 8  5 0 3
24  28 19 6 2 1

Total follow-up 44 (100%)  27 (61.4%) 11 (25%) 2 (4.5%) 4 (9%)

Figure 2. Schematic of an axial section of the neck illustrating the
placement of the METRx® system and the  major anatomical structures
surrounding it.

Figure 1. Schematic of patient positioned on the operating table, the
METRx® endoscopic system, and monitors for the proper performance of
the procedure.

Figure 3. Anteroposterior and lateral X-rays of the cervical spine of a
patient who underwent treatment with the MEDIF system at the C3-C4
level.

Seventy five per cent of patients returned to their jobs
within the first 30 days.

Twenty-eight patients (63.6%) were followed-up for
two years and the rest of them for one year.

The results of the clinical evaluation using the ODOM
criteria were good to excellent in 86% of patients at the end
of follow-up (Table 2).

Simple and dynamic X-rays showed fusion in 89% of
cases with no alterations in the normal spine curvature or
implant migration.

Because of unilateral radiculopathy, three patients un-
derwent foraminotomy at a different cervical level 12
months after the surgery.

Discussion

Cervical degenerative disease, accompanied by central
disk compression with or without myelopathy, is a disease
commonly seen by spine surgeons. To solve these cases
anterior microendoscopic diskectomy with interbody fu-
sion (MEDIF) was performed using titanium threaded cag-
es.16 Although a posterior approach with foraminotomy
may be indicated for disk herniation, it cannot solve the
central compression problem.15,19

MEDIF is a minimally invasive technique allowing for a
diskectomy, osteophyte resection and fusion to be per-
formed through a small skin incision under fluoroscopic
control.

Currently, there is experience available with the use of
an anterior endoscopic approach for anterior diskectomy
and foraminotomy. However, no data have been reported
so far on anterior microdiskectomy and endoscopic fusion.

This study shows that the results with the MEDIF tech-
nique, in terms of decreased painful symptoms, neurologi-
cal recovery, and fusion are similar to those reported with
conventional anterior open cervical surgery with fusion us-
ing interbody cages or cervical plates.15,19-21

The endoscopic procedure produced no intraoperative
morbidity because it causes only a minor wound of the
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paraspinal tissues, involves less traction on the esophagus
and trachea, and a smaller surgical incision, with appropri-
ate operative times and a very short hospital stay. Patients
did not need to wear a cervical collar during the postopera-
tive period.

The titanium cage prevents bone graft collapse and re-
sults in appropriate fusion rates with no reports of migra-
tion during the follow-up period.

Some of the results found in this first series with the
MEDIF technique include: immediate stability, good clini-
cal response, absence of intraoperative morbidity, reduced
operative time, and short hospital stay. This two-year expe-
rience looks quite promising; however, longer follow-up
periods in addition to multicenter trials are necessary to de-
termine the efficiency of this approach. At the same time, it
should encourage spine surgeons to learn and use these in-
novative techniques in minimally invasive surgical ap-
proaches.
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