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Abstract
OBJECTIVE: The objective of the study was to compare between the conventional discectomy and the interbody 
fusion with bilateral pedicular screw fixation in the management of single level lumbar disk herniation.

METHODS: This is a prospective study done on 50 patients (25 in each group) at Cairo University Hospitals in 
the period between October 2018 and June 2019 fulfilling the inclusion criteria. Diagnosis was made clinically with 
history (low back pain and sciatica),examination (motor power assessment, straight leg raising test), and radiological 
findings (MRI, CT and X-ray lumbar spine). The pain status (VAS) was pre and postoperatively evaluated and 
followed up every 3 months for 1 year.

RESULTS: The study included 50 patients (25 in each group) (mean age 40.4 years old) with slight female 
predominance. The most common clinical findings presented at diagnosis were low back pain followed by lower limb 
pain in the form of claudication and sciatica. L5-S1 disk prolapse was the most common level affected in both groups 
followed by L4-5 level. Regarding the clinical outcome, there was statistical significance in the VAS of low back pain 
at 9 months and 1-year follow-up favoring the fusion group with mean VAS 0.40 and 1.32 (p < 0.05).

CONCLUSION: Clinical outcome was excellent in both groups. However, the reduction in low back pain after surgery 
was greater in the fusion group (p < 0.05). The rate of recurrent disk herniation at the surgical level in the nonfusion 
group was higher, but intraoperative blood loss, operation time, length of hospital stay, and total cost of procedure 
were all less in the patients undergoing discectomy alone. Although there is still controversy regarding the pros and 
cons of fusion in association with disk excision without instability, fusion results were highly favorable.
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Introduction

Lumbar disk herniation (LDH) is one of the most 
frequently diagnosed causes of low back pain (LBP) 
and is a common cause of radiculopathy [1] that can 
result from general wear and tear [2]. Epidemiological 
evidence indicates that axial torque/twist combined 
with repetitive motions of flexion-extension can result 
in LDH [3].

Lumbar discectomy is a common and widely 
accepted operation for lumbar disk herniation in 
most industrialized countries with success rates of 
over 90%, although other authors demonstrated 
that long-term results have been less positive, with 
success rates of 40–79%. Several authors indicated 
that residual back pain and recurrent disk herniation 
were important factors affecting long-term results of 
discectomy alone [4].

Methods of spinal arthrodesis continue to 
evolve, in efforts to treat back pain. The latest techniques 
include approaching from anterior, posterior, lateral, 
and posterolateral. Interbody fusion techniques have 
been developed to provide solid fixation of spinal 
segments while maintaining load-bearing capacity 

and proper disk height. Reconstructing the anterior 
column after disk removal is important because, as 
well known, 80% of the compressive, torsion, and 
shear forces are transmitted through the anterior 
column [5].

Different techniques and technologies are now 
available for fusion, and each operative technique has 
its inherent benefits and disadvantages [5].

Introduced by Cloward more than 50 years 
ago, posterior lumbar interbody fusion (PLIF) 
represented a significant evolution in the operative 
treatment of pathological spinal disorders. Many 
variations of interbody fusions have since been 
described including anterior lumbar interbody 
fusion and transforaminal lumbar interbody fusion 
(TLIF) [6].

Our concern here is whether spinal fusion can 
settle these problems and attain a better and more 
durable outcome than discectomy alone [4].

This is a prospective study to compare between 
the conventional discectomy and the discectomy 
with interbody fusion and bilateral pedicular screw 
fixation in the management of single level lumbar disk 
herniation.
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Materials and Methods

Study design

In this prospective controlled, non-randomized, 
comparative, and clinical study, we included 50 cases 
operated upon during the period from October 2018 
till June 2019 of which 25 patients were operated by 
conventional discectomy and the other 25 were operated 
upon by interbody fusion with bilateral pedicular fixation. 
We enrolled patients older than 15 years of age who 
were diagnosed with lumbar disk herniation and met 
the inclusion criteria (Table 1). Patient assessment was 
conducted by a neurosurgical specialist in the form 
of history taking, complete clinical examination, and 
radiological workup (dynamic radiographic views and MRI 
of the lumbar spine). The LDH diagnosis was based on 
the presence of signs and symptoms of radiculopathy as 
well as the MRI findings of a disk herniation in one level.
Table 1: Inclusion and exclusion criteria
Inclusion criteria
Patients with intractable low back pain associated with radiculopathy undergone at least 
6 weeks of conservative management before surgery, with no response or inadequate 
response.
Age group (15–60 years)
Single level lumbar disk herniation without instability
No high risk medical condition
Exclusion criteria
Unstable lumbar spine as spondylolisthesis 
Severe degenerative or idiopathic deformities which need more than two‑segment fusion.
High risk medical condition
History of trauma, infection, or severe osteoporosis.

Data collection and outcomes

A full medical history was obtained 
including personal data as age and sex and detailed 
symptomatology were also acquired, including the 
onset, course and duration of symptoms especially 
back pain, lower limb pain, and the presence of any 
motor weakness or sphincter dysfunction.

Serial clinical and radiological examinations 
(CT and X-ray lumbosacral spine) were performed 
for both groups immediate post-operative, 3-month, 
6-month, 9-month, and 1-year later for all patients.

The severity of pain in all patients was 
assessed using visual analog scale VAS (range 0–10), 
before surgery and the early post-operative data were 
evaluated in all patients and then patients were followed 
on an outpatient basis.

The accuracy of the pedicular screws was 
assessed using post-operative CT scans. Screws were 
considered to be inaccurate in case there was any 
medial or lateral breach of the pedicle seen in axial cuts. 

Interventions

Group A

Laminectomy is done whether a 
hemilaminectomy or whole laminectomy, ligamentum 

flavum is removed by Kerrison Rongeurs, nerve root is 
retracted medially, and the disk is then incised by #11 
blade away from the dura and nerve root, disk is then 
removed by pituitary rongeurs followed by foraminotomy 
to free the nerve root from tension.

Group B

Pedicle screw placement was carried out before 
any decompression using the anatomical landmarks and 
also under fluoroscopic guidance, then decompression 
was performed and aggressive discectomy, carefully 
staying within the bounds of the annulus to avoid 
potential vascular injury. The end plates were scraped to 
remove the cartilaginous end plate, carefully preserving 
the bony end plate. Distraction was then achieved 
using the rods. A PEEK cage containing bone autograft 
from the bone removed during decompression was 
then inserted. Then, compression using the rods was 
applied to maintain the cage in position; decortication 
of the transverse processes was then carried out and 
followed by bone autograft placement between the 
decorticated transverse processes.

This trial was approved by the local ethical 
committee of the neurosurgery department of Cairo 
University, and all enrolled patients signed written 
informed consent. The trial was conducted in 
accordance with the protocol.

Statistical methods

Data were coded and entered using the 
Statistical Package for the Social Sciences (SPSS) 
version 26 (IBM Corp., Armonk, NY, USA). Data were 
summarized using mean, standard deviation, median, 
minimum and maximum in quantitative data, and using 
frequency (count) and relative frequency (percentage) 
for categorical data. Comparisons between quantitative 
variables were done using the non-parametric Mann–
Whitney test. For comparison of serial measurements 
within each patient, the non-parametric Friedman 
test and Wilcoxon signed rank test were used. For 
comparing categorical data, Chi-square (χ2) test was 
performed. Exact test was used instead when the 
expected frequency is <5. p < 0.05 were considered as 
statistically significant.

Results

Patient demographics

The mean age of our patients population was 
38.16 years in Group A, while in Group B, the mean 
was 42.76 with ages ranging from 20 to 60 years with 
p = 0.045 (Table 2).
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In group A, females accounted for 64% (n = 16) 
of the patients, while 36% of the patients were males 
(n = 9). In group B, females accounted for 52% (n = 13) 
of the patients, while 48% of the patients were males 
(n = 12).

Low back pain (LBP), lower limb pain, in the 
form of claudication pain or sciatica was the main 
presenting symptoms. LBP was the most common 
presenting symptom, it was the main complaint in 
70% (n = 35) of patients and was present in 94% of 
our patients. Claudication pain of the lower limbs was 
the second most common presenting symptom. It was 
the main complaint in 40% (n = 20) of the patients and 
was a symptom in 54% of our patients. Besides sciatic 
pain of the lower limbs was present in 44% (n = 22) 
of patients. As well as lower limb weakness was the 
presenting symptom in one of our patients (2%).

L5-S1 disk prolapse was the most common 
level affected in both groups with a total number of 
25  patients (50%), while L4–5 level was the second 
most affected level in 21 patients (42%). Furthermore, 
two cases were presented with L3–4 (4%) affection as 
well as L2–3 level (4%).Secondary outcome

The mean duration of surgery was 79.60 min in 
Group A and 142.00 min in Group B with high statistical 
significance.

The mean intraoperative blood loss was 
134.40 ml in Group A, while the mean intraoperative 
blood loss in Group B was 228.00 ml with high statistical 
significance.

The mean post-operative hospital stay in the 
discectomy group was 1.60 days (ranging from 1 to 
3 days) while the mean stay in the fusion group was 
1.64 days (ranging from 1 to 4 days) with no statistically 
significant difference (Table 3).

Regarding the complications, unintended 
durotomy (dural tear) was encountered in 8% (n = 2) 
of cases in Group A while encountered in only one 
case (4%) in Group B with no statistically significant 
difference in the incidence between both groups. While 
two cases were complicated with superficial wound 
infection, one in each group and were promptly treated 
with antibiotics and eventually resolved.

Pedicle screw accuracy was 96%. One 
case (4%) had a screw with a medial breach and the 
patient was doing well with no complain and was not 
redirected.

Another patient had no improvement regarding 
the lower limb pain and even the pain increased the 
2nd day post-operative, X-ray was done showing 
cage migration (4%) compressing the theca and was 
reoperated upon again for repositioning of the cage and 
the patient improved. Overall only one patient (4&) in 
group B who needed another revision surgery.

Figure 1: Bar chart showing presenting symptoms

Regarding the recurrence, two patients (8%) 
in Group A complained of low back pain and lower 
limb pain 9 and 11 months later. MRI with and without 
contrast were done to both patients showing recurrence 
at the same level (Tables 4 and 5, Figures 1-3).

Figure 2: Incidence of complications of Group A

Primary outcome

Back pain and lower limb pain were assessed 
using the VAS pre and postoperatively.

Table 2: Age among both groups
Group A Group B p‑value
Mean ± S.D Median Minimum Maximum Mean ± S.D Median Minimum Maximum

Age 38.16 ± 9.01 39.00 22.00 56.00 42.76 ± 8.77 45.00 25.00 59.00 0.045

Table 3: Blood loss, duration os surgery, and hospital stay durations among both groups
Group A Group B p‑value
Mean ± S.D Median Minimum Maximum Mean ± S.D Median Minimum Maximum

Blood loss (ml) 134.40 ± 27.09 130.00 90.00 170.00 228.00 ± 44.72 230.00 130.00 300.00 <0.001
Duration of surgery (min) 79.60 ± 14.92 75.00 60.00 120.00 142.00 ± 24.75 140.00 90.00 190.00 <0.001
hospital stay (days) 1.60 ± 0.71 1.00 1.00 3.00 1.64 ± 0.81 1.00 1.00 4.00 0.974
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Figure 3: Incidence of complications of Group B

Back pain was assessed postoperatively in 
the 2nd day post-operative then 3-month, 6-month, 
9-month, and 1-year later. The mean VAS of back pain 
preoperatively was 5.28 in the discectomy group and 
5.56 in the fusion group. Post-operative day 2 showed 
improvement in the VAS with mean values of 3.28 and 
2.88 in the discectomy and fusion groups, respectively, 
with no statistically significant value as well as 3 months 
later. At 6-month post-operative, the mean values were 
1.84 and 0.72 favoring the fusion group (p = 0.004). At 
9-month post-operative, the mean values were 1.92 
and 0.60 favoring the fusion group. One-year showed 
improvement of the VAS in Group B with mean VAS 
1.32 and 0.40 in the discectomy and fusion groups, 
respectively, with statistically significant difference 
between both groups.
Table 4: Complication rates among both groups

Group A Group B
Count % Count %

Complications
Yes 5 20.0 4 16.0
No 20 80.0 21 84.0

Cage migration 0 0.0 1 4.0
Dural tear 2 8.0 1 4.0
Infection 1 4.0 1 4.0
Pedicle screw breach 0 0.0 1 4.0
Recurrence 2 8.0 0 0.0

Lower limb pain showed marked 
improvement in the VAS comparing the pre-operative 
and the post-operative results. However, there were 
no statistically significant differences between the 
two groups.

Figure 4: Bar chart showing back pain VAS post-operative at 1 year

The mean duration of symptoms before 
surgery was 14.93 ± 10.523 months and ranged from 
2 to 52 months (Table 5 and Figures 4-10).

Figure  5: Graph showing back pain improvement throughout the 
follow-up period

Discussion

Lumbar discectomy is the most commonly 
performed procedure for the treatment of radiculopathy 
caused by lumbar disk herniation [7].

Patients who are unable to tolerate the disability 
associated with lumbar disk herniation in the short-term, or 
those with symptoms refractory to conservative therapy, 
may choose a surgical intervention. For patients treated 
with lumbar discectomy, reoperation (i.e., subsequent 
lumbar discectomy, laminectomy, or fusion) has been 
reported to occur at rates ranging from 5% to 24% [8].

Patients may experience back pain after an 
open lumbar discectomy for a LDH. Several studies 

Table 5: Back pain VAS among both groups throughout the follow‑up period
Group A Group B p‑value

Mean ± S.D Median Minimum Maximum Mean ± S.D Median Minimum Maximum
Back pain

Pre 5.28 ± 1.46 6.00 2.00 8.00 5.56 ± 1.26 6.00 3.00 8.00 0.652
Post 3.28 ± 1.28 3.00 1.00 6.00 2.881.83 2.00 1.00 8.00 0.091

Back pain post 3‑month 1.84 ± 1.11 2.00 0.00 4.00 1.40 ± 0.91 1.00 0.00 3.00 0.180
Back pain post 6‑month 1.84 ± 1.52 2.00 0.00 5.00 0.72 ± 0.84 1.00 0.00 3.00 0.004
Back pain post 9‑month 1.92 ± 2.22 1.00 0.00 8.00 0.60 ± 0.76 0.00 0.00 3.00 0.010
Back pain post 1‑year 1.32 ± 1.25 1.00 0.00 4.00 0.40 ± 0.50 0.00 0.00 1.00 0.004
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have observed long-term post-operative changes 
of the lumbar spine in patients who had undergone 
discectomy for a LDH. Yorimitsu et al. [9] reported a 
25% loss of the disk height 10 years after a discectomy, 
and Barth et al. [10] reported a significant increase in 
endplate degeneration after discectomies. However, 
long-term follow-up studies of the relationship between 
these radiological findings and clinical outcomes are 
rare [9], [10].

Figure 7: Pre-operative sagittal and axial T2-weighted MRI images 
and post-operative lateral X-ray

Our results showed minimal difference 
between the study groups regarding age, with a mean 
age of 38.16 years among Group A and 42.76 years 
among Group B. Besides females accounted for the 
majority (64%) of our patients in Group A as well as 
(52%) in Group B. Moreover, the most commonly 
affected level is L5-S1 level (50%), followed by L4-5 
(42%).

Figure 8: Pre-operative sagittal and axial T2-weighted MRI images 
showing L4-5 disk prolapse

Figure 9: Post-operative lateral X-ray image showing migrating cage 
encroaching on the canal

Putzier et al. showed similar results with a 
mean age of 38.5 years, with female predominance and 

Figure  6: Graph showing back pain improvement throughout the 
follow-up period

Figure 10: Post-operative lateral X-ray image showing cage position 
after revision surgery
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the L5-S1 level (50%), followed by L4-5 were the most 
common affected levels as well [11].

The duration of clinical symptoms had a wide 
range, from 2 to 43 months, with a mean duration of 
19.93 months. The main presenting symptoms included 
low back pain, lower limb pain in the form of claudication 
or sciatic pain. Low back pain was the most common 
symptom, affecting 94% of our patients, followed by 
claudication pain which affected 54% of patients and 
sciatic pain of the lower limbs which was present in 44% 
of patients, while lower limb weakness affected only one 
patient (2%) and was in the form of foot drop. Mura et al. 
reported similar results, with back pain being the most 
common presenting symptom of his patients [12].

Regarding the complications, unintended 
durotomy (dural tear) was encountered in 2 cases in 
Group A while encountered in only one in Group B with 
no statistically significant difference in the incidence 
between both groups.

Other complications included superficial 
wound infection in one case in each group that was 
promptly treated with antibiotics according to culture 
and sensitivity and eventually resolved.

In our cases, pedicle screws accuracy was 
96%. Only one case had a screw with a medial breach 
and the patient was doing well. Overall, there were no 
neurological symptoms related to screw misplacement 
and none required to be repositioned. Humphreys et al. 
also reported similar results in his study [13].

Another patient had no improvement 
regarding the lower limb pain and even the pain 
increased the 2nd day post-operative due to cage 
migration. Cage was compressing the theca and 
needed a corrective surgery to reposition it and the 
patient improved.

Regarding the recurrence, two patients (8%) 
in Group A complained of low back pain and lower 
limb pain 9 and 11 months later. MRI with and without 
contrast were done to both patients showing recurrence 
at the same level.

One of them received medical treatment with 
improvement of his condition and the other patient did 
not improve and was re operated upon for discectomy 
and interbody fusion with bilateral pedicular screw 
fixation with improvement of condition later on.

Satoh et al. stated that he had recurrent 
disk herniation at the same level as initial surgery in 
10  patients and at another level in 4 patients. He 
indicated that residual back pain and recurrent disk 
herniation were important factors affecting long-term 
results of discectomy alone [14].

Heindel et al. reported that 12.2% of 
patients receiving single-level discectomy underwent 
reoperation within 4 years, and of patients who 
underwent re-exploration discectomy, 38.4% of them 
progressed to a lumbar fusion [15].

Il-Nam et al. had a reoperation rate of 13.4% 
during a mean follow-up period of 15.3 years [16].

Our study had a reoperation rate of 4% in 
the conventional discectomy group during a 1-year 
follow-up, several studies have reported rates of 
reoperation of 6%–17% during their long-term follow-up 
periods [17].

The mean post-operative hospital stay in the 
discectomy group was 1.60 days (ranging from 1 to 
3 days), while the mean stay in the fusion group was 
1.64 days (ranging from 1 to 4 days). 

Humphrey et al. reported that the mean 
hospital stay for his patients was 3.5 days, and this was 
much longer than our patient’s hospital stay [13].

Regarding the primary outcome, the pain 
assessment was an integral part of our study. We used 
the visual analog scale (VAS) for our pain assessment. 
Our aim was to compare the pre-operative and post-
operative back pain and lower limb pain scores, so as to 
determine if the fusion group had better post-operative 
pain profile.

The mean VAS of back pain preoperatively 
was 5.28 in the discectomy group and 5.56 in the fusion 
group. At 6 months post-operative, the mean values 
were 1.84 and 0.72 favoring the fusion group. Moreover, 
at 9-month post-operative, the mean values were 1.92 
and 0.60 favoring the fusion group. Moreover, at 1 year 
showed marked improvement of the VAS in the fusion 
group with mean VAS 0.40 compared to the discectomy 
group with a mean of 1.32 with statistically significant 
difference between both groups. Both groups were 
found to have significant improvement in VAS for back 
pain at 1 year when compared to the pre-operative VAS 
values with the fusion group dominating regarding more 
improvement at all intervals especially at 9 months and 
1 year period.

Il-Nam et al. proved in his study that included 79 
patients operated upon by standard open discectomy 
for lumbar disk herniation that the VAS scores for 
back or leg pain and the ODI scores were low in the 
1st 10-year post-operative and increased slightly over 
time through the 15–20-year follow-up correlating with 
increase in radiological findings of spinal degeneration 
or instability. It has been suggested that these 
progressive degeneration in radiological findings make 
it more likely that clinical outcomes for these patients 
are the result of spinal degeneration [16].

Furthermore, Mura et al. demonstrated a 
statistically significant improvement in the 12- and 
24-month mean pain scores and 24-month mean 
role physical scores compared with the pre-operative 
scores on the same scales through achieving fusion of 
the lumbar spine to obtain a primary solid arthrodesis 
thus to alleviate pain [12].

Furthermore, Young et al. demonstrated in his 
study that the satisfactory rate of backache was 68% in 
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the fusion group and 48% in the non-fusion group and 
that of sciatica was 74% and 53%, respectively [17].

Vaughan et al. as well reported that the fusion 
group (posterolateral fusion) had significantly better 
results than the non-fusion group (85% satisfactory 
results vs. 39%) [18].

Lower limb pain showed marked improvement 
in the VAS comparing the pre-operative and the post-
operative results among all our patients. The mean 
pre-operative VAS was 5.96 in the discectomy group 
and 7.08 in the classic group. Postoperatively at 
one year, the mean VAS improved to 0.88 and 0.56, 
respectively. However, there was no statistically 
significant difference between the degrees of 
improvement in both groups.

Il-Nam et al. found in his study marked 
improvement in the VAS score for the lower limb pain 
whom were operated for open lumbar discectomy 
over time, unlike the VAS score for the back pain that 
improved for 10 years and then started to worsen. 
However, it remains unclear whether worsening was 
due to spinal degeneration progressing with the 
natural aging process or was the result of accelerated 
degeneration after an OLD [16].

Takeshima et al. argued in his study that the 
reduction in low back pain after surgery was greater 
in the fusion group and that no significant differences 
in other subjective symptoms (leg pain, ability to walk) 
or objective findings (straight leg raising, sensory 
abnormality, and manual muscle testing) were found 
between the fusion and non-fusion groups [19].

Study limitation

Among the limitations of this study is the lack of 
randomization of the patients. As well as segmental and 
global sagittal balance measures were not compared in 
this study. Larger studies with longer follow-up periods 
are required for proper evaluation of the best method of 
LDH treatment.

Conclusion

Clinical outcome was excellent in both groups. 
The reduction in low back pain after surgery was greater 
in the fusion group (p < 0.05). The rate of recurrent disk 
herniation at the surgical level in the nonfusion group 
was higher, but intraoperative blood loss, operation time, 
length of hospital stay, and total cost of procedure were all 
less in the patients undergoing discectomy alone. Spinal 
fusion can settle these problems and attain a better and 
more durable outcome than discectomy alone.
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