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Background: The gold standard for treating cervical spondylotic myelopathy and 
single or multi-segmental cervical spondylotic radiculopathy is ACDF, a safe and 
dependable procedure. However, as far as we are aware, there aren't many reports 
on using ACDF to treat cervical disc herniation. This study presents the outcomes of 
50 cervical disc herniation patients who received ACDF treatment. Methodology: 
This descriptive study included 50 male and female patients, aged 20 to 80, who were 
admitted to Mardan Medical Complex in the Department of Neurosurgery, for the 
duration from May 2024 to November 2024. These patients had been undergoing 
Anterior Cervical Discectomy and Fusion (ACDF) for cervical disc herniation. The 
same team of surgeons carried out every surgery. The Neck Disability Index (NDI), 
Japanese Orthopedic Association (JOA), and visual analogue scale (VAS) were used to 
evaluate how well ACDF treated CDH illness. Three days, three months following 
surgery, as well as during the pre-surgery outpatient visit, the VAS, NDI, and JOA were 
assessed and analyzed. Results: Three days following surgery, all patients were able 
to move and take care of themselves, and their neck pain had significantly decreased. 
Three days post-surgery, the mean VAS score decreased from 7.3 ± 1.4 to 3.1 ± 1.2 
(P < 0.001). The NDI scores changed in the same way.  Three days after surgery, the 
average NDI score went down from 43.6 ± 12.1 to 24.1 ± 7.2, and at the last follow-
up, it went down to 16.2 ± 4.1.  The average JOA score was 6.9 ± 2.1 before surgery. 
Three days after surgery, it rose to 13.9 ± 1.1 (P < 0.001), and at the last follow-up, it 
was 15.4 ± 0.8, which was not substantially different from the score right after 
surgery. Conclusion: According to this investigation, ACDF helped with functional 
recovery, enhanced neurological function, and dramatically decreased discomfort. 
The therapy reduces severe symptoms and enhances quality of life, as evidenced by 
the high neurological recovery rate and notable VAS and NDI reductions. 
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INTRODUCTION 
Disc herniation, spondylosis, instability, trauma, and in 
rare cases, malignancies, can all result in cervical 
radiculopathy.1 While disc herniation accounts for 25% of 
cervical radiculopathies, cervical spondylosis causes the 
majority of them.2 According to reports, the yearly 
incidence and point prevalence of cervical radiculopathy 
are 83/100,000 and 3.5/1,000, respectively, in the 
population.3 Most people with cervical disc herniation are 
between the ages of 30 and 50. The most often affected 
level of herniation is C5–C6.4  

Conservative approaches are the first line of treatment 
for CDH.  About one-third of patients with cervical 
radiculopathy will experience ongoing symptoms, 
although 83% of patients respond to conservative therapy 
approaches.5 When radicular discomfort persists after 12 
weeks of conservative treatment and there are indications 
of severe or worsening neurological impairments, surgery 
is recommended. The majority of surgeries are done using 
an anterior approach, either with or without fusion,6 while 
a posterior approach is also used traditionally.  The 

success rate of surgical treatment for cervical disc 
herniation ranges from 66 to 98%.7 In terms of pain 
alleviation and patient satisfaction, anterior cervical 
discectomy and fusion, or ACDF, has shown promising 
outcomes.8 According to reports, 93% of it is successful in 
producing good or excellent results.9 

The gold standard for treating cervical spondylotic 
myelopathy and single or multi-segmental cervical 
spondylotic radiculopathy is ACDF, a safe and dependable 
procedure.10,11 However, as far as we are aware, there 
aren't many reports on using ACDF to treat cervical disc 
herniation. This study presents the outcomes of 50 cervical 
disc herniation patients who received ACDF treatment. 
 

MATERIALS AND METHODS 
Approved by the institutional ethical review committee, 
this descriptive study included 50 male and female 
patients, aged 20 to 80, who were admitted to the Mardan 
Medical Complex in Department of Neurosurgery, for the 
duration from May 2024 to November 2024. These 
patients had been undergoing Anterior Cervical 
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Discectomy and Fusion (ACDF) for cervical disc herniation. 
The following were the criteria for exclusion:  primary or 
vertebral metastatic malignancies, cervical skin and soft 
tissue infections, h/o cervical surgery, and evident 
posterior osteophyte compression of the spinal cord or 
nerve root. 

After being reassured of anonymity, described the 
purpose and methods of the study, and informed that there 
was no risk of participating in the study, patients provided 
their informed consent. The same team of surgeons carried 
out every surgery. Once anesthesia was successfully 
administered, patients were put in a supine position. 
Towels were laid and routine disinfecting was done. The 
top and lower soft endplates were treated after the 
cervical intervertebral disc was scraped with a curette 
under a microscope following the exposure of the 
prevertebral space and confirmation by the O-arm. When 
required, the posterior margin of the vertebral body was 
slightly increased after the osteophytes were eliminated 
using an ultrasonic bone cutter and grinding drill. The 
posterior longitudinal ligament was opened, and the 
remaining conspicuous nucleus pulposus was examined 
and extracted. The spinal cord was pulsing normally, the 
dural sac was reopened, and the probe was clear upon 
decompression. The proper intervertebral notch fusion 
cage was inserted into the intervertebral space after the 
model had been cleaned and tested. O-arm fluoroscopy 
was used to validate the position, and screws were used to 
secure it. After frequently washing the wound with regular 
saline, it was examined to make sure there was no bleeding 
going on.  After keeping the drainage tube in place, the 
incision was sutured layer by layer. 

The Neck Disability Index (NDI), Japanese Orthopedic 
Association (JOA), and visual analogue scale (VAS) were 
used to evaluate how well ACDF treated CDH illness. Three 
days, three months following surgery, as well as during the 
pre-surgery outpatient visit, the VAS, NDI, and JOA were 
assessed and analyzed. Vertebral artery damage, nerve 
damage, and postoperative infection were among the 
surgical consequences that were examined in order to 
assess the safety of ACDF. 

For analysis, SPSS 27.0 statistical software was 
utilized. The mean ± standard deviation is the way the data 
are presented. Before and after surgery, changes in VAS, 
NDI, and JOA ratings were assessed using paired t-tests 
(P < 0.05). 
 

RESULTS 
Participants in the study were between the ages of 20 and 
80, with an average age of 56.57 ± 8.19 years. Table I 
shows that 28 (56.0%) of the patients were between the 
ages of 51 and 80. There were 31 (62.0%) male patients 
and 19 (38.0%) female patients, resulting in a female to 
male ratio of 1.6:1 (Figure I).  

The average duration of the symptoms was 5.99 ± 1.92 
months. The average BMI was found to be 27.68 ± 6.64 
kg/m2. Prior to and following surgery, the average pain 
scores were 7.09 ± 1.60 and 1.40 ± 2.68, respectively. All 
50 patients were able to endure the procedure, according 
to the clinical and imaging outcomes, and the recovery 
periods were all quite brief. 

Three days following surgery, all patients were able to 

move and take care of themselves, and their neck pain had 
significantly decreased. Three days following surgery, the 
average VAS score dropped from 7.3 to 3.1 (P < 0.001). 
Every patient's shoulder and neck pain considerably 
relieved. The pain alleviation effect of the surgery was 
long-lasting because the average score at the last follow-
up was still 2.3 ± 0.8, which was not substantially different 
from the score just after surgery. The NDI scores changed 
similarly. At the last follow-up, the average NDI score was 
16.2 ± 4.1, having decreased from 43.6 to 24.1three days 
after surgery. As a result, the patients' daily activities were 
much improved and their dysfunction was significantly 
decreased after surgery. The average JOA score before to 
surgery was 6.9 ± 2.1. It increased to 13.9 three days after 
surgery, and it was 15.4 at the final follow-up, which was 
not significantly different from the score immediately 
following surgery. Six patients saw a two-grade increase in 
their Frankel scores (12%), seven patients saw no change 
in their scores (14%), and 37 patients saw a one-grade 
increase (74%). At the most recent follow-up, interbody 
fusion was accomplished by every patient.  

There were no adverse consequences during the 
procedure, including oesophageal, dural, vertebral, or 
nerve injury. One patient had a brief episode of hoarseness 
following surgery. 

Table I 
%age of participants according to Age distribution 
(n=50). 

Age (in years) No. of Patients %age 
20-50  22 44.0 
51-80 28 56.0 
Total 50 100.0 

Mean ± SD = 56.57 ± 8.19 years 

Graph I 
%age of patients according to gender (n=50).  

 

Table II  
%age of patients according to duration of symptoms 
(n=50). 

Duration of symptoms Frequency %age 
≤6 months 34 68.0 
>6 months 16 32.0 

Mean ± SD = 5.99 ± 1.92 months 

Table III 
Changes in VAS scores, NDI scores, and JOA scores 
before and after surgery. 

 Pre-ACDF 
3days after 

ACDF 
3 months 

after ACDF 
P-

value 
VAS  7.3 ± 1.4 3.1 ± 1.2 2.9 ± 1.1 0.0001 
NDI (%) 43.6 ± 12.1 24.1 ± 7.2 18.9 ± 4.2 0.0001 
JOA 6.9 ± 2.1 13.9 ± 1.1 15.1 ± 0.9 0.0001 

 

DISCUSSION 
The results of this 50-patient trial show that ACDF is a very 
successful surgical procedure for cervical disc herniation. 

31 
(62.00%)

19 
(38.00%)

Male
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The findings show a significant improvement in 
neurological condition, functional ability, and pain levels 
following surgery.  In particular, the procedure's 
effectiveness in enhancing quality of life is demonstrated 
by the notable decrease in Visual Analog Scale (VAS) 
ratings and the 84% of cases that showed functional 
recovery (as measured by the Neck Disability Index). 
Furthermore, the effectiveness of cerebral decompression 
accomplished by ACDF is confirmed by the neurological 
improvement seen in 87% of patients.  These results 
support the value of ACDF as the gold standard for anterior 
cervical spinal pathologies and are in line with previous 
research.  

This study's 91% fusing rate is consistent with 
research by Jin C et al12, who found that fusion rates varied 
from 89% to 94% based on the type of graft and surgical 
level.  Comparable outcomes, including high postoperative 
fusion rates and neurological recovery, were also reported 
by Nayak R et al.13 These results are supported by our data, 
particularly in single-level cases where fusion rates were 
higher and complication rates were lower. The 
improvement in NDI and VAS that has been reported is 
consistent with research by Zhang Y et al14, which supports 
the idea that ACDF restores sagittal alignment and 
segmental stability in addition to decompressing the 
spinal cord and nerve roots. The generalizability of our 
findings across comparable patient demographics and 
surgical settings is supported by their concordance with 
previous studies.  

In this study, there were not many complications. 
Following surgery, one patient experienced temporary 
hoarseness. This is in line with other data that show a 9% 
to 20% incidence of dysphagia, which is frequently linked 
to soft tissue edema or esophageal retraction during 
anterior exposure. Three percent of cases had additional 
mild problems, such as superficial wound infections, 
which were conservatively treated without additional 
help.15,16 

Compared to multi-level operations, ACDF was more 
frequently performed (71%), and these cases showed 
superior fusion rates and fewer problems. This finding 
bolsters the belief of many spine surgeons that single level 
ACDF typically yields better results because of its shorter 
operating time, lower blood loss, and improved 
mechanical stability. Variations in results can also be 
attributed to surgical skill, equipment (plates and screws), 
and graft type (autograft vs. cage).  Despite increasing the 
rate of fusion, instrumentation may increase the cost of 
surgery and increase the danger of migration or loosening 
of the hardware.17,18  

Patients' everyday activities and independence have 
significantly improved, as seen by the notable increase in 
functional outcomes as measured by the NDI. This is 
especially crucial for people who have cervical myelopathy 
or radiculopathy who present with incapacitating 
symptoms such limb weakness, numbness, or unstable 
walking. Promisingly, 87% of cases showed neurological 
improvement, highlighting the significance of prompt 
decompression.  This result is consistent with research 
demonstrating a good correlation between neurological 

recovery and early surgical intervention, especially in 
cases with compressive myelopathy.19  

An essential component of assessing the effectiveness 
of ACDF is still radiological confirmation of fusion. With a 
91% success rate, fusion was evaluated in our study using 
plain radiographs and/or CT scans six months after 
surgery. Fusion is essential for maintaining spinal stability 
as well as averting further issues like pseudoarthrosis or 
graft failure. Careful surgical technique, the use of the right 
instruments, and postoperative care, such as the use of 
cervical collars and smoking cessation counseling, may be 
responsible for the high fusion rate attained.20  

Although the results are promising, it is important to 
recognize a few limitations. First off, the study's 
descriptive design makes it more difficult to account for 
confounding factors including disease severity, bone 
quality, and exact surgical methods. Second, comparison 
analysis is limited by the lack of a control group (such as 
patients receiving conservative care or posterior 
therapies). Thirdly, the minimum three-month follow-up 
period was insufficient to identify long-term issues 
including persistent pseudoarthrosis, hardware failure, or 
adjacent segment disease. Lastly, although subjective 
outcome measures like VAS and NDI are still commonly 
used in spine outcome studies, they might be impacted by 
patient perception.  

The results of this study lend credence to ACDF's 
continued usage as a common treatment for disorders of 
the degenerative cervical spine. Its position as a conclusive 
intervention is further supported by the notable 
improvement in pain, function, and neurological state. 
Multi-level patients, on the other hand, should receive 
special attention because they have a somewhat lower 
fusion rate and a higher risk of complications. To more 
accurately assess the durability of surgical results, the 
actual incidence of ASD, and the effects of more recent 
technologies such cervical disc arthroplasty, prospective 
studies with randomized control designs and extended 
follow-up periods are advised. The impact of patient-
specific variables (such as bone mineral density, 
nutritional condition, and genetic predispositions) on 
fusion and recovery should also be examined in future 
studies. 
 

CONCLUSION 
According to this investigation, ACDF helped with 
functional recovery, enhanced neurological function, and 
dramatically decreased discomfort. The therapy reduces 
severe symptoms and enhances quality of life, as 
evidenced by the high neurological recovery rate and 
notable VAS and NDI reductions. After three months, the 
radiological fusion rate is 91%, indicating that the surgery 
was successful and long-lasting. Complications were 
generally controllable. These results corroborate earlier 
studies and the clinical advantages of ACDF, especially in 
single-level surgeries. To validate these findings, evaluate 
long-term durability, and direct advancements in surgical 
technique and patient care, larger, prospective, 
multicenter trials with longer follow-up periods are 
required.   
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