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ABSTRACT 
Objective: to compare the efficacy of management plans for anterior cervical decompression with non-instrumental and 
instrumental fusion procedures for reducing pain, improving recovery, and assessing complications in cervical degenerative 
diseases. 
Methodology: Study was randomized controlled trial registered under Iranian Registry of Clinical Trials [81024] conducted at 
the Department of Neurosurgery, Gambat Institute of Medical Sciences, Gambat, Pakistan from June 2022 to May 2023. The 
trial enrolled patients diagnosed with degenerative cervical disease. Pre-operative assessments included VAS scores. Post-
surgery, VAS scores were monitored at 3 months, with 50% reduction in pain score (VAS) was labeled as effective pain relief. 
Post operative hematoma formation, hospital stay were also monitored.  
Results: The recovery was excellent in 15 (65.2%) patients of ACD whereas the recovery was excellent in 13 (44.8%) patients 
of ACDF Group. (p=0.327). The mean preoperative VAS score at 3 months of ACD and ACDF groups was 8.65±0.88 and 
8.34±0.67, respectively. (p=0.160). The mean length of hospital stays of ACD and ACDF groups was 6.91±1.68 days and 
7.24±1.53 days, respectively. (p=0.464). 
Conclusion: Both procedures, with and without fusion, demonstrate good to excellent outcomes in functional recovery and relief 
in pain. They are comparable in terms of hospital stay length and postoperative complications. 
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INTRODUCTION 
Cervical disc herniation also known as cervical spondylosis or 
degenerative disc disease, commonly cause disability and pain 
among elderly and middle-aged individuals1. Typically, patients 
present with symptoms such as neck pain, shoulder pain, or arm 
pain, alongside signs of myelopathy2. These signs include 
weakness in the hands or arms, gait disturbances, muscle atrophy 
within the affected areas, and sensory disturbances following 
dermatomic patterns3. Surgical intervention becomes necessary 
when conservative treatment fails to adequately manage pain or 
when the degenerative condition begins to impair the patient's 
functional abilities, especially in settings like tertiary care hospitals 
in developing countries such as Pakistan, where the antero-
cervical approach is relatively new4,5. 
 Over the past few years, many surgical modalities using 
different instruments and implants are in practice for 
decompression of anterior of cervical spine, to attain successful 
treatment for osteophyte formation, disc herniation and different 
long and short-term outcomes6,7.  
 In surgical procedures when anterior cervical segment 
assessed the primary aim is to remove the causative problem by 
decompression method8. Among surgical modalities Cloward 
technique and Smith Robinson techniques most commonly 
employed9. Various advancements have also been made, fusion 
instrumentation surgical method yielding many long and short term 
outcomes10. Through these approaches patient’s recovery time, 
surgical precision, and spinal stability can be improved after 
docmpression of cervical spine11.  
 As very few studies were conducted in our region on this 
topic this study designed to assess role of instrumented and non 
instrumented decompression of cervical spine disorders and to 
compare these modalities in terms of pain relief and recovery time 
with little more complication rate.  
 

METHODOLOGY 
Place and Duration: The study, conducted at the Department of  
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Neurosurgery, conducted at the Department of Neurosurgery, 
Gambat Institute of Medical Sciences, Gambat, Pakistan from 
June 2022 to May 2023. 
Trial Registration: Study was randomized controlled trial 
registered under Iranian Registry of Clinical Trials [81024]. 
Inclusion and Exclusion Criteria: Patients of degenerative 
cervical disease were enrolled and detailed clinical examination 
and complete history of any previous medical illness and surgical 
interventions was obtained. Patients with failed conservative 
management plan, developed neurological deficits were included 
and patients with history of any cardiac disease, cervical 
radiculopathy from below 12 weeks, two level disease, 
neurological deficit of advance stage, diabetic patients with 
neuropathy, and unfit for general anesthesia were excluded.  
Ethical Consideration and Consent: Study received approval 
from the Institutional Ethical Review Board prior to commencement 
and obtaining consent from participating patients. 
Data Collection: Pre-operative VAS score was assessed and after 
that VAS score at 3 months follow up was recorded. Effective pain 
relief was labeled when 50% of pain was relieved. Surgical 
technique was decided by senior surgeon after detailed 
examination and radiological investigations by evaluating severity 
of disease.  Patients with single level disc prolapsed and moderate 
spondylosis were planned for discesctomy and severe spondylosis 
was treated with discectomy and fusion corpectomy. 
 After induction under general anesthesia, supine 
positionewas made with slightly extended head and supported 
shoulders. Prior to neck incision, an autologous bicortical bone 
graft was harvested from the iliac crest under aseptic conditions. 
The surgical approach involved layer-by-layer blunt dissection and 
meticulous hemostasis during a transverse neck incision. 
Intraoperative C-arm fluoroscopy was utilized to confirm the correct 
vertebrae level and after that longus coli muscles were dissected 
and separated from vertebral bodies. Discectomy was performed 
with loupe magnification to achieve precise surgical intervention. 
 During surgery in cases of hypertrophy and OPLL posterior 
longitudinal ligament and dura matter were severed, foramina 
patency was assessed and stenosis was relieved with 
foraminotomy. Bone graft was placed with graft cage and anterior 
interlocking was done at specific positions. Plate positioning and 
sagittal alignment were confirmed intraoperatively using 
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fluoroscopy. The wound was closed in layers after thorough 
irrigation and achieving hemostasis. 
Data Analysis: SPSS version 27 was used for analysis of data 
set, with a significance level set at P ≤ 0.05. Categorical variables 
were analyzed using the chi-square test, while the t-test for 
independent samples was used for continuous variables.  
 

RESULTS 
Demographics and Baseline Study Variables: Overall, 52 
patients were included in our study. In this study, ACD procedure 
was performed to 23 (44.2%) patients and ACDF was performed to 
29 (55.8%) patients. The mean age of ACD and ACDF patients 
was 55.26±7.81 years and 58.65±5.74 years, respectively. 
(p=0.077). There were 14 (60.9%) males and 9 (39.1%) females in 
ACD Group, whereas there were 18 (62.1%) males and 11 
(37.9%) females in ACDF Group. (p=0.930). Sensory deficits was 
noted in 13 (56.5%) and 10 (34.5%) patients of ACD and ACDF 
Groups, respectively. (p=0.112). Reduction of ROM was observed 
in 7 (30.4%) and 12 (41.4%) of ACD and ACDF Group, 
respectively. (p=0.416). Muscle atrophy was found in 15 (65.2%) 
and 16 (55.2%) of ACD and ACDF Group, respectively. (p=0.463). 
(Table. I). 
Comorbidities: According to comorbidities, there were 5 (21.7%) 
and 11 (379%) patients in ACD and ACDF, respectively, had 
hypertension. (p=0.209). There were 9 (39.1%) and 10 (34.5%) 
patients diabetic in ACD and ACDF, respectively. (p=0.730). 
Osteoarthritis was found in 6 (26.1%) and 9 (31.0%) patients of 
ACD and ACDF, respectively. (p=0.696). (Figure. I). 
Outcomes: There was only 1 (4.3%) patient of ACD had 
hematoma formation whereas 6 (20.7%) patients of ACDF had 
hematoma formation. (p=0.086). The recovery was excellent in 15 
(65.2%) patients of ACD whereas the recovery was excellent in 13 
(44.8%) patients of ACDF Group. (p=0.327). The mean 
preoperative VAS score at 3 months of ACD and ACDF groups 
was 8.65±0.88 and 8.34±0.67, respectively. (p=0.160). The mean 
length of hospital stays of ACD and ACDF groups was 6.91±1.68 
days and 7.24±1.53 days, respectively. (p=0.464). (Table. II). 
 
Table 1: Demographic and baseline profile 

Variable Group p-value 

ACD 
23 (44.2%) 

ACDF 
29 (55.8%) 

Age (years) 55.26±7.81 58.65±5.74 0.077 

Gender 

Male 14 (60.9) 18 (62.1) 0.930 

Female 9 (39.1) 11 (37.9) 

Sensory deficits 13 (56.5) 10 (34.5) 0.112 

Reduction of ROM 7 (30.4) 12 (41.4) 0.416 

Muscle atrophy 15 (65.2) 16 (55.2) 0.463 

Mean±S.D, N (%) 

 

 
Figure 1: Comorbidties among the groups 

Table 2: Postoperative complication, and outcomes 

Variable Group p-value 

ACD 
23 (44.2%) 

ACDF 
29 (55.8%) 

Hematoma 
formation 

1 (4.3) 6 (20.7) 0.086 

Recovery 

Excellent 15 (65.2) 13 (44.8) 0.327 

Good 6 (26.1) 11 (37.9) 

Poor 2 (8.7) 5 (17.2) 

VAS score pr-eop 
at 3 months 

8.65±0.88 8.34±0.67 0.160 

Hospital stays 
(days) 

6.91±1.68 7.24±1.53 0.464 

Mean±S.D, N (%) 

 

DISCUSSION 
It was suggested by experts neurologists and neuro-surgeons that 
cervical degenerative disorders like chronic instability, ossification 
of posterior longitudinal ligament, cervical disc prolapsed, sign and 
symptoms of restricted movements, pain and weakness must be 
treated conservatively for at least 6 to 12 weeks12. 
 In our study there were more male patients in both groups 
having mean age 55.26±7.81 years in ACD group and 58.65±5.74 
years in ACDF group, most common comorbidities include 
hypertension, diabetes and osteoarthritis. In a study conducted by 
Faryal et al.13, 40 patients were enrolled, consisting of 60% men 
and 40% women. The patients in this study had a mean age of 
56.6 ± 6.7 years. The study identified hypertension in 8 patients, 
osteoarthritis in 6 patients, and a positive history of diabetes in 4 
patients. Additionally, ischemic heart disease was found in 7 of the 
patients included in the analysis. 
 The mean preoperative VAS score at 3 months of ACD and 
ACDF groups was 8.65±0.88 and 8.34±0.67, respectively. 
McCarthy et al.14 discovered that ACDF and ACD showed 
comparable results in functional improvement and pain relief. 
However, ACDF demonstrated superior outcomes in enhancing 
neural foraminal height, reducing neck pain, and preserving disc 
space compared to ACD. Similarly, in their study, Haimoto et al.15 
documented that patient’s demonstrated significant improvement in 
both pain levels and overall disability within the initial three-month 
follow-up period. 
 In a prospective non-randomized study led by Hirai et al.16, 
examining the effects of various fusion techniques on pain relief, it 
was concluded that all patients experienced effective pain relief, 
irrespective of the specific fusion technique employed. In the 
randomized controlled trial conducted by Ghogawala et al.17, 51 
out of 71 patients received surgical procedures performed by a 
single surgeon. The study found that, two years post-surgery, 
decompression alone led to  
 limited recovery in components of physical quality scoring 
compared to instrumented fusion. 
 In this study the mean length of hospital stays of ACD and 
ACDF groups was 6.91±1.68 days and 7.24±1.53 days, 
respectively. In their study evaluating the efficacy of anterior 
cervical discectomy and fusion, Tan et al [18] found that 
preoperative Visual Analog Scale (VAS) significantly improved 
postoperatively (VAS: 7.1 ± 1.2 vs. 3.1 ± 1.3; (P < 0.01). However, 
they also reported an incisional hematoma in one patient, 
occurring on the 6th day after discharge, which was successfully 
treated with a pressure dressing. 
 Our study demonstrated significant postoperative 
improvements in both pain levels and spinal nerve function, which 
align with or even surpass the positive outcomes observed in 
previous studies conducted by Qi et al [19] and Zhang et al.20 
showing shorter hospitalization and short recovery time when 
ACDF performed with instruments. 
 In this study the recovery was excellent in 15 (65.2%) 
patients of ACD whereas the recovery was excellent in 13 (44.8%) 
patients of ACDF Group. (p=0.327). A study conducted by 
Andrews et al.21 found that most patients in Ghana undergoing 
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non-instrumented anterior cervical discectomy and fusion (ACDF) 
for cervical myelopathy achieve excellent or good clinical 
outcomes following surgery. 
 

CONCLUSION 
Both procedures, with and without fusion, demonstrate good to 
excellent outcomes in pain relief and functional recovery. They are 
comparable in terms of hospital stay length and postoperative 
complications. 
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