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Single level cervical disc herniation: A questionnaire 
based study on current surgical practices 

Saeid Abrishamkar, Yousef Karimi, Mohammadreza Safavi1, Pouria Tavakoli

Abstract
Background: Operative procedures like simple discectomy, with or without fusion and with or without instrumentation, for single 
level cervical disc herniation causing neck pain or neurological compromise have been described and are largely successful. 
However, there is a debate on definitive criteria to perform fusion (with or without instrumentation) for single level cervical disc 
herniation. Hence, we conducted a questionnaire based study to elicit the opinions of practicing neurosurgeons.
Materials and Methods: About 148 neurosurgeons with atleast 12 years of operative experience on single level cervical disc 
herniation, utilizing the anterior approach, were enrolled in our study. All participating neurosurgeons were asked to complete a 
practice based questionnaire. The responses of 120 neurosurgeons were analysed.
Results: The mean age of enrolled surgeons was 51 yrs (range 45-73) with mean surgical experience of 16.9 yrs (range 12-40 
yrs) on single level cervical disc herniation. Out of 120 surgeons 10(8%) had 15-25 years experience and always preferred fusion 
with or without instrumentation and six (five per cent with 17-27 yrs experience had never used fusion techniques. However, 104 
(87%) surgeons with 12-40 yrs experience had their own criteria based on their experiences for performing fusion with graft and 
instrumentation (FGI), while. 85 (75%) preferred auto graft with cage.
Conclusions: Most of surgeons performed FGI before the age of 40, but for others, patient criteria such as job (heavier job), 
physical examination (especially myelopathy) and imaging findings (mild degenerative changes on X-ray and signal change in 
the spinal cord on MRI) were considered significant for performing FGI.
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Introduction

Single level cervical disc herniation causing neck pain 
and / or radicular pain with or without neurological 
compromise is a common affliction. The surgical 

treatment options which include simple discectomy with 
or without fusion and with or without instrumentation 
are largely successful in yielding excellent relief of signs 
and symptoms post operatively and during followup.1 
Although each procedure has its merits and demerits, it is 
still unclear if one surgical technique is superior over the 
other.1 Operative time and hospital stay were found to be 
slightly shorter for anterior cervical discectomy compared 
with anterior cervical discectomy with fusion.1 The 
clinical and radiographic findings of some of the common 
techniques of anterior fusion for cervical disc herniation 
such as Cloward fusion with autograft, Cloward fusion with 
freeze-dried bone, BAK-C device fusion and cage have the 
advantage of affording more stability, with less chances of 

development, of late kyphotic deformity, but on the other 
hand, there is concern related to graft donor site morbidity, 
and / or devices and the need for more manipulative 
force needed intra operatively for graft or device insertion 
during operation.2 Although during the last three decades, 
the anterior approach to the cervical spine with inter-
body fusion has been increasingly preferred, but some 
other retrospective studies on surgical procedure without 
interbody fusion report that the bone graft and hence fusion 
is not important for successful operative treatment of single 
level herniated cervical disc.3 

However, none of the operative procedures are considered 
to be superior over the others and many surgeons believe 
or suggest that the selection of surgical procedure may 
reasonably be based on the preference of the surgeon 
tailored to the individual patient.1 Those neurosurgeons 
who believe in fusion with instrumentation claim that this 
technique has significant advantages, including higher 
patient satisfaction, unnecessary postoperative collar, early 
rehabilitation and lower rate of complications but others 
do not believe so.2 In some studies an excellent or good 
long-term result was achieved in 90.9% of the patients 
with single level disc herniation with radiculopathy and 
58.1% of those with myelopathy operated with anterior 
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discectomy without fusion.2 The age of the patients, the 
duration of symptoms before diagnosis and pathogenesis 
of disc herniation did not represent significant parameters 
influencing the outcome of patients.1,2 

Hence a prospective questionnaire based study was designed 
to evaluate the opinion of participating neurosurgeons with 
wide experience on operative treatment of single level 
cervical disc herniation to decipher their decision making 
criteria on their preferred operative procedure.

Materials and Methods

In the prospective study 148 neurosurgeons performing 
surgery for single level disc herniation with anterior 
approach for atleast last 12 years and performing more 
than 20 operations each year were enrolled. All of the 
participating neurosurgeons were asked to complete a 
pre-structured questionnaire according to their clinical 
preferences. The 28 neurosurgeons who were performing 
less than 20 operations each year were excluded, leaving 
120 questionnairres for the final analysis.

The surgeons were asked if they preferred fusion for single 
level cervical disc herniation with anterior approach; 
and whether they preferred to perform discectomy with 
or without fusion and / or instrumentation. The anterior 
techniques offered that were asked were the following; 
discectomy without fusion, discectomy with autograft fusion 
without instrumentation, discectomy with autograft and 
Plaque Screw Devices (PSD) and discectomy with cage 
(with autograft or hydroxyapitate).

The questionnaire was designed to know the decision 
making criteria utilized by surgeons for their particular 
operative procedure using the anterior approach to single 
level cervical disc herniation. The following parameters, 
based on various patient demographics, clinical findings 
and imaging studies were asked, such as age, job, physical 
findings on clinical examination, image finding including; 
plain X-ray and MRI of the cervical spine and finally any 
previous operation to which the patient might have been 
subjected.

The patients were divided into three groups; less than 40, 
40 to 70 and over 70 years. Any effect of sex of the patient 
which may influence the type of operative procedure was 
asked. To study any possible effect of job on decision 
making, it was divided into heavy or ordinary job. Heavy 
job / occupation was defined as the one which required 
physical activity or a mean resultant force over the neck.

The common physical examination findings suggestive of 
degenerative disc disease of the cervical spine may include 
neck pain, radiculopathy, and myelopathy. These symptoms 
may occur alone or in combination. All these were a part 
of the questionnaire. The findings on X-ray and MRI of 
the cervical spine suggestive of degenerative changes 
such as sclerosis of adjacent vertebral body or osteophyte 
formation and the manner in which that may affect the 
operative decision making were asked. The questionnaire is 
shown on Table 1. Those who did not answer the complete 
questionnaire were excluded. All information of the check 
list was analyzed with SPSS software. 
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Table 1: Questionnaire to evaluate criteria of neurosurgeons on 
single level cervical disc herniation with anterior approach
1.

2.

3.
4.
5.

What is your preferred strategy in single level cervical disc 
herniation?
I never do fusion.
I always do fusion.
I sometimes do fusion.
(If your answer is 2 or 3, please answer the rest of questionnaire)
What is your preferred technique in single level cervical disc 
herniation?
Discectomy and autograft bone without instrument.
Discectomy and autograft bone with plaque and screw.
Discectomy and fusion with ceramics (hydroxyapatite), plaque, 
Screw.
Discectomy, fusion with autograft bone or hydroxyapatite and cage.
Which one of mentioned methods did you use previously?
Since how many years have you used the new technique?
Please choice the following item according to the way they have 
influence on your decision making:
a.	 Age:
	 I use my prefer technique in patients before age forty.
	 I use my prefer technique in patients between age forty to seventy.
	 I use my prefer technique in patients after age seventy.
	 Age has no effect on my decision.
b.	 Sex:
	 I use my prefer technique in men.
	 I use my prefer technique in women.
	 Sex has no effect on my decision.
c.	 Job:
	 I use my preferred technique in patients with heavier occupations.
	 I use my preferred technique in patients in lighter occupations.
	 Occupations have no effect on my decision.
d.	 Clinical findings:
	 I use my preferred technique when patient has radiculopathy.
	 I use my preferred technique when patient has myelopathy.
	 I use my preferred technique when patient has cervical pain.
	 Clinical findings have no effect on my decision.
e.	 X-ray findings:
	 I use my preferred technique when patient has severe 

degenerative changes in x-ray.
	 I use my preferred technique when patient has mild 

degenerative changes in x-ray.
	 X-ray findings have no effect on my decision.
f.	 MRI findings:
	 I use my preferred technique when patient has degenerative 

signal changes at the same level of spinal cord.
	 MRI findings have no effect on my decision.
g.	 Previous operation in same level:
	 I always use fusion in this patient.
	 I never use fusion in this patient.
	 Previous operation has no effect on my decision.
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Results

All 120 respondants who completed the questionnaire were 
subjected to data analysis. The mean age of participating 
neurosurgeons was 51 (range 45- 73 years) and had an 
average operative experience of 16.9 years (range 12-40 
yrs) on single level cervical disc herniation. Of them, 104 
surgeons (87%) sometimes used fusion with graft and 
instrumentation (FGI); 10 (8%) surgeons always used fusion 
with or without instrumentation whereas 6 (5%) never used 
fusion techniques.

76 surgeons had changed their surgical technique over the 
last 5.8 years from Cloward’s procedure (n=4), autograft 
bone without instrument (n=52) and autograft bone 
with plaque and screw (n=20) to FGI. Of the 114 (95%) 
surgeons who always or sometimes prefer fusion for single 
level cervical disc herniation, one preferred ceramics, six 
preferred only autograft without instrumentation (Smith 
and Robinson or Cloward technique), 22 preferred FGI 
(autograft with plaque and screw), and 85 (75%) preferred 
FGI with cage.

Out of 120 surgeons, for 102 (89%) age of the patient was 
the most important decision making criteria and in this 
group 100 (98%) preferred fusion in patients before age 
40 and none after the age of 70. Patient’s occupation was 
the second most important criteria considered. While 98 
(86%) surgeons preferred FGI in patients with heavy job, 64 
(53%) surgeons believed that in the presence of myelopathy 
it is better to consider FGI, but for 14 (12%) surgeons 
radiculopathy and neck pain were also a significant criterion 
to consider FGI whereas two surgeons didn’t have any 
opinion on this issue.

Sevety two surgeons believed that in the presence of mild 
degenerative change in the cervical spine it is better to 
consider FGI, whereas, 28 neurosurgeons did not think 
so and 14 had no opinion on this criterion. The other 
six neurosurgeons did not answer to this criteria. Signal 
changes on MRI, were considered to be important by 62 
surgeons and 48 preferred FGI in the presence of mild to 
moderate signal change in spine and disc space. When 
signal change was detected in the spinal cord on MRI 
including hypersignal gliosis on T1 and T2 weighted, 51 
surgeons preferred the technique of FGI;. 18 surgeons didn’t 
answer this query or this criterion was not important for 
them. 72 surgeons had done FGI if any previous operation 
was done earlier at the same vertebral or disc level the rest 
didn’t have any idea or experience with such a situation. 
Sex of the patient had no bearing on decision making for 
any of the respondants.

Discussion

The controversy regarding ideal surgical procedure for single 
level cervical disc herniation using anterior approach has yet 
to be resolved. Some surgeons claim that simple discectomy 
without fusion is sufficient whereas those who prefer FGI 
believe that without fusion the chances of recurrence, 
subluxation, kyphosis and instability increases.1,2 Some 
of the surgeons have their own criteria based on their 
experiences and / or on Evidence Based Medicine but there 
are still no clear cut decision making criteria on this issue. 
Hence, we undertook a pre-structured questionnaire based 
study to analyze the criteria used by 120 neurosurgeons, 
with at least 12 years surgical experience, on single level 
cervical disc herniation.

Literature suggests that the most important factors 
considered before performing FGI were age of the 
patient,2,4,7,8,10-15 occupation,2,3,9,10,16,17 physical examination 
findings,1,5,6,18-23 X-ray findings of cervical spine,1,23,24 MRI 
findings of cervical spine and any previous operation on 
same vertebral or disc level.

Our study reveals that age of the patient was the most 
important criteria for 89% of the participating surgeons 
as also shown in other studies,2,4,7,8,9 but sex of the patient 
had no bearing.10,11 It seems that before 40 the cervical 
spine is more flexible and hence during this time the 
chances of dysfunction and instabilities is high; so with 
surgical manipulation the risk of instability including disc 
herniation is higher.1,5,6 After the of age 70, not only are 
the chances of single level disc herniation very low, but 
also because of osteophyte formation and decrease in the 
longitudinal diameter of disc space, cervical spine is in 
restabilization phase,5,6,14,18 therefore the chance of disc 
herniation is lower even after surgical manipulation. In 
patients between ages 40-70, most of our participating 
surgeons believed that other criteria should be considered 
for FGI such as age, occupation, sign and symptoms and 
imaging findings.

Patient’s occupation was the second important factor that 
had a bearing on decision making for 87% of surgeons. 
Heavy jobs can have a negative effect on stability of 
the cervical spine.2,3,9,10,16 With recurrent micro-trauma 
the chances of spine dysfunction and instability is 
higher. Involvement in heavier occupations also seem 
to exacerbate the imaging findings of degenerative disc 
disease on plain X-ray and MRI of the cervical spine.1 
Many cases of cervical disc herniation occur during heavy 
manual labor and unusual activity2,3,10,16 hence for patients 
who have undergone a cervical discectomy the risk of 
delayed instablility is higher. In patients with myelopathy,  
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66 surgeons believed that it is better to consider FGI but 
for those with radiculopathy this was not the case. In 
those patients with spinal cord injury due to a herniated 
disc the neurological deficit has a negative effect on spine 
stability.7,8,9,10

In the presence of degenerative changes at the interested 
vertebral or disc level on X-ray of cervical spine, 28 surgeons 
believed that since the spine is in re-stabilization phase, 
FGI is not essential, as studies have shown, and that the 
chance of instability is not significant in such a situation.23,24 
However, in the presence of mild or no degenerative 
changes at the interested level, 72 neurosurgeons would 
consider other criteria also as regards to performing FGI.

Presence of signal changes on MRI, such as hypo-hyper 
signal changes due to gliosis on T1and T2 weighted 
images, which are detected when myelophaty occur 
because of chronic compression of cervical disc material 
and spondylosis on the spinal cord and presence of cystic 
changes due to myelopathy was an important consideration 
for 62 surgeons to perform FGI and 48 preferred FGI even 
in the presence of mild to moderate signal change on 
vertebral column, such as dehyderation of disc material, 
degenerative process such as hyperthrophy of facet joint 
and ligaments of the adjacent level and deformity of 
the vertebral body seen on T2 and T1. Some surgeons 
believe that signal changes in the spinal cord, as seen on 
MRI, suggest not only a greater chance of having spinal 
instability1,23,24 but also some degree of neurological deficit 
which can be detected on physical examination. In our 
study, in the presence of signal change in the spinal cord, 
48 surgeons preferred the technique of FGI as with surgical 
manipulation the chance of developing delayed spinal 
instability and recurrent disc herniation is still higher in this 
group of patients. In the survey, 72 surgeons expressed 
belief that FGI is necessary when previous operations 
(simple discectomy or discectomy with graft) at the same 
level had failed. Re-operation had no effect on decision 
making of 16 neurosurgeons.

Hence, from our study, it is revealed that there is still lack of 
definitive criteria to suggest the optimal surgical procedure 
for single level cervical disc herniation and in each patient 
the surgeon has to make a decision based on his or her 
experiences and existing literature which itself is still not 
unidirectional. However, some inferences can be drawn 
from our study.

FGI can be performed in patients younger than 40 years 
with heavy jobs, having mylopathy and are already 
operated same level.

References 

1.	 Wirth FP, Dowd GC, Sanders HF, Wirth C. Cervical discectomy. 
A prospective analysis of three operative techniques. Surg 
Neurol 2000;53:340-6.

2.	 Lopez-Oliva MF, Garcia de las HB, Concejero López V, Asenjo 
Siguero JJ. Comparison of three techniques of anterior fusion 
in single-level cervical disc herniation. Eur Spine J 1998;7:512-6.

3.	 Gaetani P, Tancioni F, Spanu G, Baena R. Anterior cervical 
discectomy: an analysis on clinical long-term results in 153 
cases. J Neurosurg Sci 1995;39:211-8.

4.	 Heidecke V, Burkert W, Brucke M, Rainov NG. Intervertebral 
disc replacement for cervical degenerative disease--clinical 
results and functional outcome at two years in patients 
implanted with the Bryan cervical disc prosthesis. Acta 
Neurochir (Wien) 2008;150:453-9.

5.	 Benini A, Krayenbuhl H, Bruderl R. Anterior cervical discectomy 
without fusion. Microsurgical technique. Acta Neurochir (Wien) 
1982;61:105-10.

6.	 Probst C, Hostettler M, Wehrli D. [Cervical disc herniation: 
problems in clinical diagnosis and neurosurgical treatment 
in 51 patients treated by Cloward‘s operation]. Schweiz Arch 
Neurol Neurochir Psychiatr 1980;127:213-32.

7.	 Plotz GM, Benini A, Kramer M. [Micro-technological anterior 
discectomy without fusion in cervical disk displacement with 
radicular symptoms]. Orthopade 1996;25:546-53.

8.	 Jho HD. Microsurgical anterior cervical foraminotomy for 
radiculopathy: a new approach to cervical disc herniation. J 
Neurosurg 1996;84:155-60.

9.	 Ma Y, Xi J, Chen X, Guan C, Quan C. Insertion of PCB to 
treat traumatic cervical intervertebral disc herniation. Chin J 
Traumatol 2002;5:267-70.

10.	 Samartzis D, Shen FH, Goldberg EJ, An HS. Is autograft the 
gold standard in achieving radiographic fusion in one-level 
anterior cervical discectomy and fusion with rigid anterior 
plate fixation? Spine 2005;30:1756-61.

11.	 Shamji MF, Cook C, Pietrobon R, Tackett S, Brown C, Isaacs 
RE. Impact of surgical approach on complications and resource 
utilization of cervical spine fusion: a nationwide perspective to 
the surgical treatment of diffuse cervical spondylosis. Spine J 
2009;9:31-8.

12.	 Boakye M, Patil CG, Santarelli J, Ho C, Tian W, Lad SP. Cervical 
spondylotic myelopathy: complications and outcomes after 
spinal fusion. Neurosurgery 2008;62:455-61; discussion 461-2.

13.	 Li G, Patil CG, Lad SP, Ho C, Tian W, Boakye M. Effects of 
age and comorbidities on complication rates and adverse 
outcomes after lumbar laminectomy in elderly patients. Spine 
2008;33:1250-5.

14.	 Yamazaki T, Yanaka K, Sato H, Uemura K, Tsukada A, Nose T. 
Cervical spondylotic myelopathy: surgical results and factors 
affecting outcome with special reference to age differences. 
Neurosurgery 2003;52:122-6; 

15. 	 Lu J, Wu X, Li Y, Kong X. Surgical results of anterior corpectomy 
in the aged patients with cervical myelopathy. Eur Spine J 
2008;17:129-35.

16. 	 Goldberg EJ, Singh K, Van U, Garretson R, An HS. Comparing 
outcomes of anterior cervical discectomy and fusion in 
workman’s versus non-workman’s compensation population. 
Spine 2002;2:408-14.

17. 	 Andrews J, Jones A, Davies PR, Howes J, Ahuja S. Is return to 
professional rugby union likely after anterior cervical spinal 

Abrishamkar, et al.: Single level cervical disc herniation



244

IJO - July - September 2009 / Volume 43 / Issue 3	

surgery? J Bone Joint Surg Br 2008;90:619-21.
18.	 Shen FH, Samartzis D, Khanna N, Goldberg EJ, An HS. 

Comparison of clinical and radiographic outcome in 
instrumented anterior cervical discectomy and fusion with 
or without direct uncovertebral joint decompression. Spine 
2004;4:629-35.

19.	 Shamji MF, Cook C, Tackett S, Brown C, Isaacs RE. Impact of 
preoperative neurological status on perioperative morbidity 
associated with anterior and posterior cervical fusion. J 
Neurosurg Spine 2008;9:10-6.

20.	 Lad SP, Patil CG, Berta S, Santarelli JG, Ho C, Boakye M. National 
trends in spinal fusion for cervical spondylotic myelopathy. 
Surg Neurol 2009;71:66-9.

21.	 Villavicencio AT, Pushchak E, Burneikiene S, Thramann JJ. The 
safety of instrumented outpatient anterior cervical discectomy 
and fusion. Spine J 2007;7:148-53.

22.	 Donaldson JW, Nelson PB. Anterior cervical discectomy without 
interbody fusion. Surg Neurol 2002;57:219-24

23.	 Naderi S, Ozgen S, Pamir MN, Ozek MM, Erzen C. Cervical 
spondylotic myelopathy: surgical results and factors affecting 
prognosis. Neurosurgery 1998;43:43-9.

24.	 Alafifi T, Kern R, Fehlings M. Clinical and MRI predictors of 
outcome after surgical intervention for cervical spondylotic 
myelopathy. J Neuroimaging 2007;17:315-22.

Source of Support: Nil, Conflict of Interest: None.

Abrishamkar, et al.: Single level cervical disc herniation


