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ÖZ

AMAÇ: Servikal disk hernilerine anterior veya posterior-
dan yaklaşımı belirleyen birçok faktör vardır. Günümüzde 
posterior yaklaşım anterior girişime oranla daha az tercih 
edilmektedir. Bu çalışmamızda servikal disk hernisi ve 
servikal foraminal stenozu bulunan ve posterior girişime 
uygun olup bu yöntemle opere edilen hastaların post-o-
peratif sonuçlarını değerlendirdik.

GEREÇ VE YÖNTEM: Haziran 2014 ve Haziran 2018 sene-
leri arasında posterior servikal yaklaşımla ameliyat edil-
miş 28 hastanın, klinik ve post-operatif sonuçları tartışıldı.

BULGULAR: Posterior yaklaşımla ameliyat edilmiş 28 
hastanın 16 tanesi erkek, 12 tanesi kadındı  ve ortalama 
yaş 47.8  (yaş aralığı 40-66 yıl) idi. Hastaların hepsinde tek 
taraflı radikülopati şikayeti mevcuttu. 18 tanesi sol, 10 ta-
nesi sağ taraf kaynaklıydı. Hastaların 16 tanesi yumuşak 
rüptüre servikal disk, 12 tanesi foraminal stenoz tanılı idi. 

SONUÇ: Posterior servikal laminoforaminotomi seçilmiş 
hastalarda servikal disk hernisinde ve servikal foraminal 
stenozda en uygun seçeneklerden birisidir. Bu yöntem 
yumuşak rüptüre disk hastalarında daha iyi klinik sonuç 
vermektedir.

ANAHTAR KELİMELER: Servikal disk hernisi, Foraminal 
stenoz, Posterior laminoforaminotomi

ABSTRACT

OBJECTIVE: Many factors determine the approach 
towards cervical disc hernias from the anterior or poste-
rior. Nowadays, the posterior approach is less preferable 
compared to the anterior intervention. In this study, we 
evaluated the post-operative results of patients with 
cervical disc hernias and cervical foraminal stenosis who 
were suitable for posterior intervention and were opera-
ted on by this method.

MATERIAL AND METHODS: The clinical and post-opera-
tive results of 28 patients, who underwent surgery with 
the posterior cervical approach between June 2014 and 
June 2018, were discussed.

RESULTS: The 28 patients who underwent surgery with 
the posterior approach, 16 were male, 12 were female, 
and the mean age was 47.8 years (age range 40-66 years). 
All patients had a complaint of  unilateral radiculopathy,  
with 18 of them on the left side and 10 of them on the ri-
ght side. Sixteen of the patients had a soft ruptured cervi-
cal disc, and 12 were diagnosed with foraminal stenosis.

CONCLUSIONS: Posterior level laminoforaminotomy is 
one of the most suitable options in cervical disc hernias 
and cervical foraminal stenosis in the selected patients. 
This method provides better clinical results in soft ruptu-
red disc patients.

KEYWORDS: Cervical disc hernia, Foraminal stenosis, 
Posterior laminoforaminotomy
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INTRODUCTION

In terms of frequency, cervical disc hernias 
(CDH) are the 2nd most occurring disc hernias. In 
general, it is a condition characterized by pain, 
which occurs after waking up in the morning. It 
is seen in males between 30-45 years of age and 
most often in the C5-6 segment. The majority 
of patients with acute radiculopathy related to 
CDH are cured by medical treatment. Surgical 
treatment is recommended in patients where 
non-surgical methods have been unsuccessful 
or in cases with progressive neurological loss 
during treatment. Although anterior cervical 
discectomy and fusion (ACDF) are considered 
as the gold standard, posterior cervical fora-
minotomy has been proposed as an effective 
surgical treatment option in selected patients 
(1, 2, 3). Another group of patients who poste-
rior cervical foraminotomy can be applied to, 
are patients with foraminal stenosis. The main 
advantages of the posterior approach are that 
the major vessels in the anterior approach, such 
as the oesophageal, trachea and similar other 
structures, are not in the surgical area, allowing 
for postoperative instability not developing 
and no fusion is required (4,5). Therefore, the 
movement of the cervical region is preserved, 
the operative time is reduced, and postopera-
tive recovery is provided earlier. It also gives 
better results by removing the pressure on the 
posterior decompression nerve on the lateral 
hard discs (6,7). In this study, despite medical 
treatment for a long time, complaints were not 
eliminated or neurological losses were undete-
cted. We compared the clinical outcomes of pa-
tients with the posterior approach, the surgical 
application of the disc hernia and patients with 
foraminal stenosis. 

MATERIALS AND METHODS

This study retrospectively analyzed 28 patients 
with cervical disc hernias or with cervical fo-
raminal stenosis of patient admissions in the 
posterior cervical region between June 2014 
and June 2018 in the Neurosurgery Clinic of the 
Faculty of Health Sciences, University of Afyon-
karahisar. The mean follow-up period was 12.3 
± 8.2 months. Sixteen of the cases were male 
and twelve were female patients. The mean age 
was 47.8 years (age range 40-66). Complaints 
were unilateral in all patients. All twenty-eight 

patients had painful radiculopathy. Eighteen 
patients were affected in the left arm and ten in 
the right arm. In twelve patients, varying degre-
es of motor muscle strength was lost, eighteen 
patients had hypoesthesia and six patients had 
intrinsic muscle weakness. The most common 
was the C5-6, then the C6-7 level (Table 1).

Table 1 : Level Numbers of Patients Operated.

Patients were divided into two separate groups 
as the soft ruptured disc group A (n:16) and the 
foraminal stenosis group B (n:12) according to 
magnetic resonance imaging (MRI) and compu-
ted tomography (CT) images. Later, postopera-
tive instability and clinical outcomes were com-
pared with neck pain between the two groups. 
The criteria for the study were soft ruptured 
disc with posterolateral placement, foraminal 
stenosis, and facet arthropathy with foraminal 
compression. Patients with central spinal ste-
nosis and myelopathy were excluded from the 
study. Preoperative evaluation was performed 
with two-way and dynamic cervical spine grap-
hs, cervical CT and cervical MRI.

In all patients, at least 6 months into the posto-
perative period, dynamic cervical radiographs 
were evaluated for instability and the percen-
tage of facetectomy was calculated with posto-
perative CT (percentage of facetectomy (%) = 
(A-B) X 100/A -Figure 1).

Figure 1 : Postoperatively computed tomography me-
asured the length of the contra-lateral facet (A) and the 
remaining facet length (B) by measuring the facetectomy 
percentage. Facetectomy (%) = (A-B) X100/A
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Distance                                            Soft Disc Rupture                              Foraminal Stenosis 

C3-4                                                    1                                                              - 

C4-5                                                    3                                                             3 

C5-6                                                    8                                                             6 

C6-7                                                    4                                                             3 
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Neck and arm pain was evaluated with the pre-
operative and postoperative visual analog scale 
(VAS) and Odam criteria (Table 2). 

Table 2 : Odam Criteria 

Informed consent was obtained from patients 
prior to their operation. The SPSS 12.0 statistical 
software package (SPSS, INC, Chicago, IL, USA) 
was used to analyze the statistics. The data was 
analysed appropriately using x2 and Student 
t-Tests. A value of p < 0.05 was considered sta-
tistically significant.

ETHICS COMMITTEE  

Afyonkarahisar Health Sciences University, 
01.03.2019 Date, 2019/106 number has been 
approved by the Ethics Committee.

SURGICAL TECHNIQUE

All patients were operated on in the prone po-
sition. By using horseshoe head support, the 
patients were given a slight flexion posture and 
the neck was positioned parallel to the ground 
to minimize the risk of epidural venous blee-
ding and air embolism. In order to verify the le-
vel, after obtaining lateral radiography, the skull 
and shoulder area were fixed with tapes to the 
bed and the folds in the skin were straightened. 
After applying a skin incision of around 2-2.5 
cm, the muscles were removed and the surgical 
field was revealed. After the placement of the 
catheter, the superior and inferior vertebrae la-
minators were applied with hemilaminectomy 
and a partial facetectomy punch and high-spe-
ed drill after distance control. 

Later, the ligamentum flavum was carefully dis-
sected and resected through the lateral boun-
dary of the stop and the nerve root with the 
help of a dissector. Following haemostasis, the 
soft disk was removed from the bottom of the 
nerve root with the appropriate hand tools. In 
patients with foraminal stenos, the proximal 
stem was decompressed with the help of a drill. 
After haemostasis, anatomic floors were pro-

perly closed. All twenty-eight patients in our 
study were operated on with the same method.

RESULTS

There was no significant difference between the 
two groups in terms of the duration of preope-
rative symptoms and the VAS score. According 
to the postoperative modified Odom criteria, 
93.75% (81.25% excellent, 18.75% good results) 
and 75% (50% excellent, 25% good) surgical 
success rates in patients with foraminal stenosis 
were found in the group of patients with ruptu-
red discs, which was considered statistically sig-
nificant (p < 0.05). A medial facetectomy degree 
(7.30 ± 1.45 mm, 42.6%) was found in the group 
of patients with foraminal stenosis (4.45 ± 1.25 
mm, 32.6%) within the group with ruptured disc 
hernias. Postoperative wound infection develo-
ped in one of the patients and improved with 
medical treatment. Although a dura defect was 
not monitored during the operation in one pa-
tient, the CSF collection was seen in the posto-
perative images. The patients who did not have 
a scar discharge were medically followed and 
no problems were observed in their follow-up. 

One of the patients with a ruptured disc hernia, 
and three of the patients with foraminal steno-
sis underwent ADCF with anterior intervention 
in a postoperative year (Figure 2).

Figure 2: 43 years old female patient. Neck and left arm 
pain
A.B. Pre-operative cervical MRI of the C4-5 left disc hernia.
C.    Cervical CT prior to operation.
D.  12th month post operation control Cervical MRI ima-
ging  of relapse of disc hernia.
E.    ACDF with anterior intervention after the second ope-
ration.

DISCUSSION

The approach to cervical disc hernias with pos-
terior laminoforaminotomy is rare nowadays 
and is a surgical technique applied to selected 

 

Excellent All pre-operative symptoms have improved, abnormal 

findings have healed 

Good Preoperative symptoms persist in small quantities, 

abnormal findings unchanged or improved 

Middle No definitive improvement in pre-operative symptoms, 

other symptoms have not changed or have slightly 

improved 

Bad Symptoms and findings are unchanged or have increased 
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patients and in certain centres. It was first re-
ported in 1944 by Spurling and Scoville (6,8).

While anterior cervical surgery is usually indica-
ted in the surgery of the midline and paramedi-
an discs (9,10), the treatment of lateral or fora-
minal pathologies with an anterior or posterior 
approach is still controversial (11). The Posterior 
approach is accessible to all cervical segments. 

It is also easier to remove lower or upper cer-
vical nerve root basses in patients with a short 
and thick neck where anterior approaches are 
more difficult.

In the posterior approach, the primary indicati-
on is the non-unstable cervical soft lateral disc 
hernia. By conducting a laminoforaminotomy 
with the posterior approach, it is possible to 
relieve the root without disrupting the nucleus 
and anterior colon and protecting the move-
ment segment, by emptying the disc that leads 
to the pressure. 

The complications are less with the posterior in-
tervention compared to the anterior applicati-
on. Especially in the injuries of the oesophageal 
and trachea, there is virtually no risk of injury 
to the large artery and nerve. However, wound 
site infection, leakage of the cerebrospinal fluid 
together with dural tear, subcutaneous hema-
toma, blood loss with especially overweight pa-
tients due to the prone position and temporary 
or permanent nerve root manifestations after 
the posterior approach, can be observed. In our 
cases, wound infection in one patient and CSF 
(cerebrospinal fluid) collection with another pa-
tient was observed. Also, muscle and shoulder 
pain can be seen as a result of dissection of the 
rear elements and and increase in angulations 
and kyphosis (1, 6, 12). This is because a large 
skin incision or excess muscle grazing occurred 
and the laminectomy had been made too wide. 

Therefore, incision and muscle dissection are 
minimized to reduce pain.

In recent studies, in order to avoid cervical 
segmental hypermobility it is recommended, 
no more than 50% of facet joints should be 
removed to preserve joint stiffness. Unilateral 
and single-level partial facetectomies ensure a 
stable spine and contribute to less post-opera-

tive mechanical neck pain. In cases where more 
than 50% of the facets are taken, stabilization 
may be necessary to maintain the movement 
segment (1, 6, 7, 12, 13). In our study, the per-
centage of medial facetectomy was 32.6% in 
the group with a ruptured disc and 42.6% in the 
group with foraminal stenosis. Three patients 
who underwent medial facetectomy due to fo-
raminal stenosis underwent anterior surgery in 
the postoperative 12 months due to instability.

It should be noted that the angle of lordosis be-
fore surgery should be removed from the pos-
terior approach if the lordosis is below 10°.

Thus, it is also further away from the kyphosis 
which may develop in the postoperative peri-
od (6). This angle was taken into consideration 
when the posterior approach was selected in 
the patient group we operated on.

The posterior foraminotomy has a low comp-
lication rate in patients with a good indication 
of foraminal disc herniated and spondylotic fo-
raminal stenosis, better decompression of the 
nerve root, is more advantageous compared 
to the anterior approach due to the lack of fu-
sion and stabilisation. In addition, the operative 
time is shorter and blood loss is less (14,15).

Since the cervical distance is not entered, there 
is also less disc volume and this region is less 
exposed to compression forces, as opposed to 
the lumbar region in the sequestered cervical 
disc hernia, which is less common. Furthermo-
re, there are publications expressing that they 
have never seen this in a series group of 800 pa-
tients (7). In some studies, this ratio was repor-
ted as 2-4% in anterior and 0.5-1% in posterior 
approaches (16).

In a study by Henderson and his colleagues, it 
was observed that 91.5% of patients obtained 
good and excellent results, and patients with 
disc hernias or cervical spondylosis, a statisti-
cally significant difference was not observed 
(2). Krupp et al. found that the values were bet-
ter in those operated on due to ruptured soft 
disc (17), and Woertgen et al. reported that the 
results were worse in cases with stenosis (18). 
Yoo et al. found, in general 91.5% of cases to 
have good and excellent results, but 100% in 
patients with the soft disc, and 80% in patients 
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with foraminal stenosis (19). In our study also, 
we found that 93.75% of patients with soft disc 
were found to have excellent and good results, 
and in patients with foraminal stenosis, this rate 
remained at 75%.

The percentage of facet resection was sugges-
ted to be at least 25%, rarely 50% according to 
the degree of foraminal Pathology (4, 5, 20, 21).

In Zdeblick’s et al. cadaveric study, it was found 
that the unilateral laminectomy did not libera-
lize the nerve root, with 25% of facetectomies 
it was 2.7 mm, with 50% facetectomies it was 
5.9 mm, and 100% of facetectomies had 14 mm 
nerve root liberalization (5). Raynor et al. also 
found that 70% of facetectomies resulted in 
around 10 mm nerve liberalisation (4). Howe-
ver, it was found that with 50% and more of 
facetectomies highly likely caused instability 
(4,5). In the study of Yoo et al, 31.2% of facete-
ctomies was sufficient for the removal of the 
soft disc, whereas in patients with foraminal 
stenosis, 48.8% of facetectomies were found to 
have lower clinical results (19). In our study, the 
facetectomy rate was 32% in patients with soft 
disc hernias and 42% in patients with foraminal 
stenosis. Nevertheless, three patients who un-
derwent a facetectomy after foraminal stenosis 
had instability and underwent anterior surgery. 
It should be taken into consideration that ad-
ditional factors affecting the facetectomy rate 
affect instability.

The posterior level "key-hole" approach for ap-
propriate patients in the surgical treatment of 
cervical disc hernias is an alternative to the an-
terior approach. Successful results were obtai-
ned with a wide laminoforaminotomy in cases 
of soft lateral disc hernias and spinal stenosis 
connected to the osteophyte complex. This cli-
nical study should be supplemented with a hig-
her number of patients and be compared with 
the anterior approach with a more extensive 
series.
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