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Abstract 
Background: Anterior cervical discectomy and fusion procedures are one of the most common 
procedures performed in spinal surgery. Anterior cervical discectomy and fusion (ACDF) is the current 
gold standard for managing symptomatic anterior cervical degenerative disc disease. Present study 
was intended to assess the functional and radiological outcome of anterior cervical discectomy and 
fusion, its technical difficulties and outcome. Material and Methods: Present study was a prospective 
longitudinal observational, hospital based study., conducted in patients of age 20 years and above of 
both sexes, with Cervical prolapsed intervertebral disc, Infective cervical spondylodiscitis, Cervical 
myelopathy, Cervical myelomalacia, underwent anterior cervical discectomy and fusion. Results: The 
mean age among the distribution of cases was 50.02 ±12.32 years. Males (80.39 %) were the most 
affected. Maximum numbers of patients were having PID (56.86%), followed by CSM (39.22%), KOCHS 
(1.96%) and Myelomalacia (1.96%). The maximum numbers of patients spine affected was C5-6 level 
(68.62%), followed by C4-5 level (31.37%), C6-7 (27.45%) and C3-4 level (3.92%). The majority of 
patients presented with motor deficiency (98.04%), followed by sensory deficiency (92.15%), reflexes 
(39.21%), gait (33.33%) and bowel/bladder involvement (1.96%). The patients radiological feature 
preoperatively had reduced disc space (66.67%), followed by presence of osteophytes (64.71%), 
alignment not proper (29.41%) and stability hampered (7.84%). The comparison of pre and post-
operative clinical manifestations among patients showed that there was statistically significant 
improvement in sensory and motor deficiency post operatively. (P<0.005). The comparison of pre and 
post-operative radiological manifestations among patients showed that there was statistically 
significant improvement in alignment and osteophytes decreased post operatively. (P<0.005). 
Conclusion: Anterior cervical discectomy and fusion is an excellent method in terms of 
effectiveness and safety, and with better results. 
Keywords: Anterior cervical discectomy and fusion, prolapsed intervertebral disc, Infective cervical 
spondylodiscitis, Cervical myelopathy, Cervical myelomalacia 
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INTRODUCTION 
Cervical spondylotic myelo-radiculopathy 
(CSMR) is a spinal cord dysfunction (SCD) 
accompanying typical age related 
degeneration of the cervical spine.1 

Myelopathic or upper motor neuron lesion 
(UMNL) findings (e.g. hyperreflexia and gait 
disturbance) are the typical manifestations and 
the most common cause of SCD after 55 years.2 
Other manifestation is radiculopathy due to 
degenerative process that leads to loss of disc 
height; annulus bulge/tear and herniation of 
disc material to produce pressure effect over 
the cord and roots.3 

Anterior cervical discectomy and fusion 
procedures are one of the most common 
procedures performed in spinal surgery.4 Since 
its original description over 50 years ago, 
numerous studies have demonstrated the 
effectiveness of Anterior cervical discectomy 
and fusion; patients generally experience 
rapid recovery and dramatic improvement in 
their quality of life.5 

There are 3 commonly used techniques for 
anterior cervical spine fusion. Anterior cervical 
discectomy and fusion (ACDF) is the current 
gold standard for managing symptomatic 
anterior cervical degenerative disc disease.6 
Anterior cervical discectomy with fusion 
(ACDF) are associated with long term 
improvement in certain motor functions. 
Other rapid gains observed after anterior 
decompression like diminished pain, improved 
sensation, and improved strength are also 
maintained over the course of 12 months.7 
Anterior fusion facilitates spinal cord 
decompression and bone union concomitantly 
and postoperative stability can be attained. It 
has therefore been used to treat lesions with 
excellent reported treatment outcomes.8 
Present study was intended to assess the 
functional and radiological outcome of 
anterior cervical discectomy and fusion, its 
technical difficulties and outcome. 
MATERIAL AND METHODS  
Present study was a prospective longitudinal 
observational, hospital based study., 
conducted in department of Orthopedics, at 
Dr. Vitthalrao Vikhe Patil Medical College & 
General hospital, Ahmednagar, India. Study 

duration was of 2 years (November 2016 to 
December 2018). Study was approved by 
institutional ethical committee.  
Inclusion criteria 

 Patients of age 20 years and above of 
both sexes, with Cervical prolapsed 
intervertebral disc, Infective cervical 
spondylodiscitis, Cervical myelopathy, 
Cervical myelomalacia, underwent 
anterior cervical discectomy and 
fusion, willing to participate in present 
study 

Exclusion criteria 

 Bleeding/coagulation disorders 

 Patient requiring corpectomy 
All patients referred in the department 

requiring anterior cervical discectomy and 
fusion satisfying the inclusion criteria after 
informed consent was included in the study. 
Preoperatively, clinically all patients were 
evaluated for Gait, Sensory deficit, Muscle 
power, Reflexes & Bladder/bowel 
involvement. Preoperatively, radiologically all 
patients were evaluated for alignment of 
cervical spine, Instability of affected cervical 
spine, Presence of any osteophyte & Reduced 
disc space. On MRI, features such as Prolapsed 
cervical intervertebral disc, Infective cervical 
spondylodiscitis, Cervical compressive 
myelopathy, Cervical vertebral fractures 
leading to instability & Cervical myelomalacia 
were evaluated. After appropriate work up, all 
patients underwent surgery.  
 Under general anesthesia,, patient 
was placed supine on operating table with 
neck extended and turned to opposite side of 
planned approach. Interval was developed 
medial to sternocleidomastoid muscle and 
between carotid sheath and omohyoid. Pre-
tracheal fascia was divided medial to the 
carotid sheath and the longuscolli muscles are 
visualized after blunt finger dissection. A 
localization radiograph was obtained using a 
prebent needle to mark the spinal level. A 11 no 
blade was used to remove anterior annulus at 
the desired level cutting toward midline from 
the unco-vertebral joint. Disc forceps was used 
to remove the disc from that space. The 
adjacent vertebral endplates was prepared 
using a burr so that all cartilage was removed. 
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A tricortical iliac crest auto-graft of appropriate 
size was obtained using an oscillating saw and 
the bone graft was fashioned to appropriate 
depth and inserted between the vertebral 
bodies. Anterior cervical plate was applied and 
fixed with appropriately sized screws with 
traction released. Intraoperative radiographs 
was obtained to verify graft and hardware 
position, wound was closed, dressing applied 
and Philadelphia collar immediately post-
operatively. 
Post-operatively patient was given 
Philadelphia collar postoperatively and was 
advised to restrict movements of the neck. 
Extremity mobilization physiotherapy was 
started on postoperative day 1 and was made 
to sit/walk as tolerated. The patient was 
started on liquid diet one day after surgery and 
was gradually shifted to soft diet as tolerated if 
there is no pain on deglutition. 
Follow up was done on OPD basis every 
monthly for six months postoperatively with 
clinical (Gait, Sensory deficit, Muscle power, 
Reflexes & Bladder/Bowel involvement) and 
radiological evaluation (Alignment of cervical 

spine, Decompression achieved of affected 
cervical spine level, Bony fusion, Presence of 
any osteophytes & fusion of anterior cervical 
plates and screws). 
 Data were coded and entered into excel 
sheet which was later analyzed using Statistical 
Package for the Social Sciences version 22.0 
(SPSS; SPSS Inc. IBM, Delaware). SPSS is 
software package used for statistical analysis. 
Descriptive statistics, i.e., mean, SD, and range, 
were calculated for all the variables. Student's 
pair t-test was used to compare and correlate 
the parameters on the same population. P< 
0.05 was considered statistically significant at 
95% of confidence interval. 
 
RESULTS  
The maximum numbers of patients were in the 
age group of 31-40 years (29.41%), followed by 
in 51-60 years (27.45%). The mean age among 
the distribution of cases was 50.02 ±12.32 
years. Out of 51 patients males (80.39%) were 
the most affected when compared to females 
(19.61%). 

Table 1: General characteristics 

Characteristics  No. of subjects Percentage 

Age group (in years)   

20-30 2 
 

31-40 15 
 

41-50 10 
 

51-60 14 
 

61-70 7 
 

 

3  
Gender   

Male 41 
 

Female 10 
 

 
The maximum numbers of patients 

were having PID (56.86%), followed by CSM 
(39.22%), KOCHS (1.96%) and Myelomalacia 
(1.96%). The maximum numbers of patients 
spine affected was C5-6 level (68.62%), 
followed by C4-5 level (31.37%), C6-7 (27.45%) 

and C3-4 level (3.92%). The majority of patients 
presented with motor deficiency (98.04%), 
followed by sensory deficiency (92.15%), 
reflexes (39.21%), gait (33.33%) and 
bowel/bladder involvement (1.96%). 
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Table 2: General characteristics 

Characteristics  No. of subjects Percentage 

Diagnosis   

PID 29 56.86 

CSM 20 39.22 

KOCHS 1 1.96 

Myelomalacia 1 1.96 

Level of spine    

C3-4 2 3.92 

C4-5 16 31.37 
C5-6 35 68.63 

C6-7 14 27.45 

Pre-op Clinical manifestations    

Gait 17 33.33 
Sensory deficiency 47 92.16 

Motor deficiency 50 98.04 

Reflexes 20 39.22 

Bowel & bladder 1 1.96 

 
It was observed that there was statistically significant improvement in sensory and motor deficiency 
post operatively. (P<0.005) It was also observed that there was improvement in gait, reflexes and 
bowel manifestations but statistically not significant. (P>0.05) 
Table 3: Comparison of pre and postoperative clinical manifestations 

Pre-op Clinical 
manifestations 

Pre-operative Post-operative P value 

Gait 17 12 0.27 

Sensory deficiency 47 11 <0.0001 

Motor deficiency 50 12 <0.0001 

Reflexes 20 17 0.53 

Bowel & bladder 1 00 0.31 

 
Pre-operatively, majority of patients radiological feature had reduced disc space (66.67%), followed 
by presence of osteophytes(64.71%), alignment not proper (29.41%) and stability hampered (7.84%). 
Post-operatively, majority of patients radiological feature showed decompression achieved (100%) 
followed by bony fusion (92.16%) and presence of osteophytes(27.45%). It was observed that there 
was statistically significant improvement in alignment and osteophytes decreased post operatively. 
(P<0.005) 
Table 4: Radiological findings 

 Pre-operative Post-operative P value 

Radiological feature  No. of 
subjects 

Percentage No. of 
subjects 

Percentage  

Alignment 15 29.41 2 3.92 0.001 

Stability 4 7.84 -- --  

Osteophytes 33 64.71 14 27.45 < 0.001 

Reduced disc space 34 66.67 -- --  

Decompression achieved -- -- 51 100  

Bony fusion -- -- 47 92.16  

ACPS -- -- 51 100  
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The majority of patients had excellent outcome (60.78%) followed by good outcome (29.41%), poor 
(7.84%) and fair (1.96%). It was observed that there was excellent outcome in patients with younger 
age group (<40 years) with statistical significance. (P<0.05) 
Table 5: Comparison of age wise Functional outcome 

Functional outcome Age group (years) Total P value 

≤ 40 >40 

Excellent 15 16 31 0.03 

Good 02 13 15 

Fair 0 1 1 

Poor 0 4 4 

Total 17 34 51 

 
It was observed that PID showed excellent outcome as compared to other diagnosis with statistical 
significance. (P<0.05) 
Table 6: Relation of functional outcome & diagnosis 

Diagnosis Functional outcome Total 

Excellent Good Fair Poor 

PID 22 7 0 0 29 

CSM 9 7 1 3 20 

KOCHS 0 1 0 0 1 

Myelomalacia 0 0 0 1 1 

Total 31 15 1 4 51 

(p – 0.002, statistically significant) 
 
DISCUSSION  
Anterior cervical discectomy and fusion (ACDF) 
is as an effective treatment for spinal cervical 
abnormality such as spondylosis, herniated 
discs, fractures, neoplastic lesion. It has 
excellent clinical results and relatively safe for 
degenerative spinal cervical disease. 

The present prospective longitudinal 
observational study was conducted to evaluate 
the functional and radiological outcomes of 
anterior cervical discectomy and fusion In the 
present study, the maximum numbers of 
patients were in the age group of 31-40 years 
(29.41%), followed by in 51-60 years (27.45%). 
The mean age among the distribution of cases 
was 50.02 ±12.32 years. 

In a study by Islam MA et al.,9 mean age of 
the patients was 45 years(range 35-55yrs). In a 
study by Farzad Midi-Kashani et al.,10 observed 
mean age of 41.2 ± 4.3(ranged from 24 to 72 
years) with patients treated with anterior 
cervical discectomy and fusion (ACDF). Si-Dong 
Yang et al.,11 observed that out of 108 cases 
the mean age was 50 ±18 years.  

Out of 51 patients males (80.39%) were 
the most affected when compared to females 
(19.61%). In a retrospective study by Sung Chul 
Kimet al.,12 on clinical and radiological 
outcomes of anterior cervical fusion observed 
out of 29 patients, 22 were men and 7 women. 
In a study by Islam MA et al.,9 there were 
10(62.50%) male and 06(37.50%) female. 

The distribution according to diagnosis 
among patients showed that the maximum 
numbers of patients were having PID (56.86%), 
followed by CSM (39.22%), KOCHS (1.96%) and 
Myelomalacia (1.96%). Sung Chul Kimet al.,12 

observed among 29 patients indications for 
surgery were radiculopathy caused by soft-disc 
herniation or spondylosis in 18 patients, 
spondylotic myelopathy in 1 patient, and spinal 
trauma in 10 patients. 

The maximum numbers of patients spine 
affected was C5-6 level (68.62%), followed by 
C4-5 level (31.37%), C6-7 (27.45%) and C3-4 
level (3.92%). Islam MA et al.,9 observed among 
16 patients C5/6 level was the commonest 
involved site (68%). Similarly, in a study by 
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Farzad Omidi-Kashani et al.,10 observed spine 
involved levels included C5-C6 in 43 cases 
(63.2%), C6-C7 in 20 (29.4%), C4-C5 in 4 (5.9%), 
and C3-C4 in 1 (1.5%) in patients treated with 
anterior cervical discectomy and fusion (ACDF). 

Sung Chul Kimet al.,12 observed complete 
interbody fusion was achieved in 100% of 
patients. Preoperative kyphotic deformities 
were corrected in all cases after surgery. 
Intervertebral disc height was well maintained 
during follow up period. There were no cases 
of graft extrusion, graft deterioration and graft 
fracture. 

In the present study, the majority of 
patients had excellent outcome (60.78%) 
followed by good outcome (29.41%), poor 
(7.84%) and fair (1.96%). In a study by Farzad 
Omidi-Kashani et al.,10 observed satisfactory 
outcomes were observed in 89.7% of the 
patients, while successful fusion rate was 92.6%. 

Similarly, in a study by Islam MA et al.,9 to 
evaluate the clinical and functional outcome, 
radiological fusion and operative 
complications in Anterior Cervical Discectomy 
and Fusion (ACDF) observed outcome was 
satisfactory in 14 (87.50%) patients with no 
poor results in the series and no patient 
required further surgery in the same level. 

The comparison of pre and post-operative 
clinical manifestations among patients showed 
that there was statistically significant 
improvement in sensory and motor deficiency 
post operatively. (P<0.005) It was also 
observed that there was improvement in gait, 
reflexes and bowel manifestations but 
statistically not significant. (P>0.05) 

In a study by Islam MA et al.,9 observed 
neck and arm pain improved significantly 
(p<0.001) post operatively as well as the 
sensory, motor and reflex status(p<0.05). The 
comparison of pre and post-operative 
radiological manifestations among patients 
showed that there was statistically significant 
improvement in alignment and osteophytes 
decreased post operatively. (P<0.005) 

Gaetani et al.,13 reported an excellent or 
good long-term outcome in 90.9% and 58.1% 
of the patients with radiculopathy and 
myelopathy, respectively. In their study, age, 
duration of symptoms (duration of complaints 

before diagnosis), and pathogenesis of disc 
herniation did not have significant effect on 
the surgical outcome, but presentation with 
pure radiculopathy was the most powerful 
positive predicting factor. 

In the present study, no intraoperative 
complication was encountered in any patients. 
None of patient had post-procedure 
neurological deterioration. Dysphagia was 
noted after surgery in 2 patients which was 
transient to settle within a week in all patients. 

ACDF is effective and safest technique and 
it is a procedure with expectation of better 
results together with the development of 
surgical techniques and instruments. Large 
sample size longer-term follow-up randomized 
multi-center studies are needed to answer the 
questions about complication. 
 
CONCLUSION 
Anterior cervical discectomy and fusion was 
performed for various conditions most 
common being PID and least common being 
myelomalacia and infective pathology. Post-
operative improvement was noted in the 
terms of statistically significant motor and 
sensory deficiencies. It is predominantly better 
for younger patients as compared to the old 
patients. PID showed the best outcome as 
compared to other pre-operative diagnosis. 

Radiological post-operative 
improvement was also seen to be statistically 
significant. No major intra-operative and post-
operative complications were noted. No 
neurological deterioration post operatively 
was noted. Anterior cervical discectomy and 
fusion is an excellent method in terms 
of effectiveness and safety, and with better 
results. 
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