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Abstract  

Background:  Various surgical methods were described  
for treatment of lumbar disc prolapse including microdiscec-
tomy, later sequestrectomy was described for preservation of  
disc height and minimalizing the surgical intervention.  

Aim of Study:  The aim of this study is to evaluate the  
outcomes of lumbar disc fragmentectomy in patients with  

lumbar disc herniation in terms of pain (back pain and radic-
ular) relief, improvement of neurological deficit if present,  

hospital stay duration, time consumed for return to work, and  
the incidence of complications with this intervention compared  

to conventional microdiscectomy.  

Patients and Methods:  This is case series study, where  
patients having lumbar disc herniation were evaluated preop-
eratively both clinically and radiologically patients were  
operated by microfragmentectomy and followed-up conducted  
for 3 months for recurrence rate and outcomes.  

Results:  We operated twenty cases in this study, with  
microfragmentectomy, the mean age of patients was 34.75  

years, there were 15 males and 5 females, postoperative pain  
improvement was better in microfragmentectomy. Hospital  

stay, blood loss, and postoperative complications were less  
in microfragmentectomy.  

Conclusion:  Microfragmentectomy allows good surgical  
visualization and is less traumatic to the involved tissues. The  

results of this study indicated that microfragmentectomy  

reduces hospitalization time, improves the overall surgery  
related outcome, microfragmentectomy allows patients earlier  

return to work and normal life with less reliance on postoper-
ative narcotic analgesic agents.  

Key Words:  Disc prolapse – Microfragmentectomy – Minimally  

invasive.  

Introduction  

DISC  herniation is the most prevalent diagnosis  
among the degenerative anomalies of the lumbar  
spine, and it is the most common reason for spinal  

surgery [1] . Despite the development of various  
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surgical methods, open lumbar disc surgery is still  
the most common and major spinal intervention  
[2] . Many surgeons later developed microdiscecto-
my, and recently a less invasive approach to lumbar  
disc surgery, sequestrectomy, was developed for  

advantage of preservation of normal disc and end  

plate, maintaining disc height, minimally compro-
mising inter-vertebral stability, improved back pain  

relief, a faster return to regular daily activities,  

and a shorter hospital stay [3] .  

Aim of study:  

To assess the effects of lumbar disc fragmen-
tectomy on pain alleviation, recovery, hospital stay,  
recurrence rate, and complications in patients with  

lumbar disc herniation (as discitis, post-operative  

back pain and persistent radicular pain).  

Patients and Methods  

This is a prospective study for analysis of twenty  
patients of lumbar disc prolapse that were surgically  
handled in the neurosurgery department at Cairo  

University hospitals between August 2019 and  

April 2020. This research looked at individuals of  

any age or gender who had a herniated lumbar disc  
fragment entangling the lumbar nerve root and  

were not responding to conservative treatment. We  

excludedcases with spinal canal stenosis, diffuse  

disc prolapse or instability of lumbar vertebrae.  

Each case was evaluated for personal history,  

such as age, sex, and symptomatology, such as  
back discomfort and radicular pain. The researchers  

looked at pain in terms of its location, nature,  

severity (as measured by the visual analogue scale),  

distribution, duration, and responsiveness to med-
ical therapy. The presence or absence of motor  

deficiency, sensory deficit, or cauda equine syn-
drome was examined in each case.  
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Micro- fragmentectomy was used in twenty  
cases. The incision is made above the disc area  
that is causing the problem. The lumbodorsal fascia  
is incised, and the superior and inferior lamina  
enclosing the afflicted disc, the ligamentum flavum,  
and the medial facet are exposed through subperi-
osteal dissection. To preserve exposure, a weighted  

Williams or Taylor retractor is utilised. To further  

visualise the damaged areas, an operational micro-
scope or loupes are employed. Depending on how  
accessible the disc herniation is, different portions  

of the medial facet and ligamentum flavum are  
resected. Kerrison rongeur is a tool that is used to  

remove tiny sections of laminae and facets. Finally,  
disc pieces in the epidural space are removed with  

a punch, the foraminotomy is completed, and then  
closure in layers.  

Cases were assessed immediately after surgery,  
one month and three months after surgeryaccording  
to pain (back pain and radicular pain) improvement  

using visual analogue scale (VAS), according to  
presence or absence of neurological deficit or  

sphincteric affection and for detection of compli-
cations if occurred. MRI lumbosacral spine was  
done to all the cases after three months to assess  

recurrence rate at the same level of surgery.  

Results  

Twenty cases were indicated for surgery in our  

study for a herniated lumbar disc that entrapping  
lumbar nerve roots. The mean age of cases was  
34.75 years with SD± 15.2, 15 of them were male  
(75%), and 5 were female (5%). Regardingwork  
status, 11 of them (55%) were heavy workers, and  

9 (45%) were relatively lighter workers. Half the  

included cases had L4/L5 disc prolapse, and the  

other half had L5/S 1 disc prolapse.  

DOB (age)  

Fig. (1): Age distribution.  

We assessed VAS for back pain and radicular pain  
each preoperative, immediately postoperative, one  

month and three months after surgery. Both back  

pain and radicular pain showed remarkable relief  
immediately after the operation compared to before  

the operation. Table (2). Describes mean and SD  

VAS score for back pain before, immediately post-
operative, one month, and three months after surgery.  
Mean pain scores were 6.2 ±0.62 SD preoperative,  
2.0±0.00 SD immediately postoperative, 1.9 ±0.98  
SD one month postoperative, and 1.7 ±0.87 SD three  
months postoperative. Fig. (2). Describes the VAS  
score for back pain in relation to follow-up times.  

There was not marked relief in back pain immediately  

after surgery due to pain at wound incision and due  

to muscle separation. There was a marked relief in  

pain score of back pain after one month and three  

months after surgery.  

Table (1): Assessment of back pain pre -operative, immediately  

post-operative 1&3 months after surgery.  

Patient  
name  

Pre- 
operative  

Immediately  
post- 

operative  

1 months  
post- 

operative  

3 months  
post- 

operative  

Case 1  6  2  0  0  
Case 2  8  2  2  2  
Case 3  6  2  2  4  
Case 4  6  2  2  2  
Case 5  8  2  2  6  
Case 6  6  2  4  4  
Case 7  6  2  4  6  
Case 8  6  2  2  2  
Case 9  6  2  2  2  
Case10  6  2  2  2  
Case 11  6  2  4  6  
Case12  6  2  2  2  
Case 13  6  2  2  0  
Case 14  6  2  2  2  
Case 15  6  2  2  0  
Case 16  6  2  4  4  
Case17  6  2  2  2  
Case 18  6  2  2  2  
Case 19  6  2  2  4  
Case 20  6  2  2  2  

Table (2): Mean and SD of back pain according to visual  

analogue scale (VAS score) preoperative, immedi-
ately postoperative, 1 month, and 3 months after  
surgery.  

VAS for back pain  Mean  SD  

Preoperative  6.20  0.62  

Immediately postoperative  2.00  0.00  

1 month postoperative  1.90  0.98  

3 months postoperative  1.70  0.87  

*VAS score assessed as Mean and Standard Deviation (SD).  
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VAS for back pain  

Fig. (2): VAS score for back pain over follow-up time.  

We assessed mean visual analogue scale VAS  
score for radicular pain before, immediately post-
operative, one month and three months after surgery  

(Table 3). Mean pain scores were 7.1 ± 1.21 SD pre-
operative, 2.0±0.00 SD immediately postoperative,  
1.2±2.93 SD one month postoperative, and 0.9 ± 1.52  
SD three months after surgery. Fig. (3). Describes  
the VAS score for radicular pain in relation to follow-
up times.  

Table (3): Assessment of radicular pain according to (VAS  

score) preoperative, immediately postoperative, 1  

month, and 3 months after surgery.  

Patient  
name  

Pre- 
operative  

Immediately  
post- 

operative  

1 months  
post- 

operative  

3 months  
post- 

operative  

Case 1  6  2  0  0  

Case 2  10  2  0  0  

Case 3  6  2  2  0  

Case 4  8  2  0  0  

Case 5  6  2  4  8  

Case 6  8  2  0  0  

Case 7  8  2  4  8  

Case 8  6  2  0  0  

Case 9  8  2  2  0  

Case10  8  2  0  0  

Case 11  8  2  4  8  

Case12  6  2  0  0  

Case 13  8  2  0  0  

Case 14  6  2  0  0  

Case 15  8  2  0  0  

Case 16  6  2  0  0  

Case17  6  2  0  0  

Case 18  8  2  2  0  

Case 19  6  2  0  0  

Case 20  6  2  0  0  

Table (4): Mean and SD of radicular pain according to (VAS  

score) preoperative, immediately postoperative, 1  

month, and 3 months.  

VAS score for radicular pain  Mean  SD  

Preoperative  7.10  1.21  
Immediately postoperative  2.00  0.00  
1 month postoperative  1.20  2.93  
3 months postoperative  0.90  1.52  
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Fig. (3): VAS score for sciatica pain over follow-up time.  

Table (5): Shows hospital stay, early recovery to daily activity  

and early recovery to work (data assessed as mean  

and SD).  

Variable Mean (days) SD  

Hospital stay 1.46 1.66  
Early recovery to daily activity 2.3 1.44  
Early recovery to work 14.3 5.02  

Out of twenty cases in our study, two cases were  

complicated with foot drop; one of them developed  

weakness in dorsiflexion in a right ankle (grade two)  
immediately after surgery. MRI lumbosacral spine  

was done immediately and showed no evidence of  

disc fragment compressing the nerve root. After that,  

patient received steroids and neurotonic medications  

for three days, then discharged after one week without  

improvement. After two weeks, the patient visited  
the outpatient clinic for follow-up and power was  

partially improved in the right ankle to grade three.  
Three months after surgery, patient improved in power  

to grade four. The second case developed postopera-
tive weaknesses in dorsiflexion of right ankle grade  

two. Postoperative MRI lumbosacral showed disc  
fragment compressing the nerve root that was man-
aged by re-operation immediately with open discec-
tomy. Immediately postoperative, patient did not  
improve. This patient also received steroids for three  
days and discharged after one week without improve-
ment. After one month of surgery power started to  

improve to reach grade four three months after surgery.  
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Another two cases were complicated with an  

incidental intraoperative dural tears that caused min-
imal CSF leak intra-operatively, these dural tears  

were repaired by primary stitches, after removing  

the fragment and closing the fasciain watertight  

fashion with drain insertion, and no suction applied,  
postoperatively those patients were instructed to bed  

rest in a flat prone position. Acetazolamide tablets  

were prescribed for three days. The daily dressing  

showed no leak from the wound, an external drain  
was removed after three days. Both patients were  

discharged without any complains. After two weeks,  
patient presented to the outpatient clinic with clean  

wound without leak. MRI lumbosacral spine was  

done to the two cases three months after surgery and  

showed no evidence of CSF pseudomeningocele.  

One case was complicated with surgical site  

superficial infection after one week of surgery, with  

elevated CRP, which improved with intravenous  
antibiotics and repeated dressing for ten days where  

stitches were removed at the outpatient clinic. MRI  

lumbosacral spine with contrast postoperative showed  

no evidence of deep infection (discitis).  

Two cases in our study showed no improvement  

after surgery, with the persistence of same preoperative  

symptoms the postoperative imaging showed one of  

those cases had missed large fragment, compressing  

nerve root at the same level. A decision was taken to  
re-operate the patient by an open discectomy, imme-
diately after surgery, patient improved. The other  

case showed insufficient postoperative decompression  

of nerve root, CT lumbosacral was done; it showed  
evidence of bone compression. A decision was taken  

for re-do by open discectomy.  

Out of twenty cases, three cases developed recur-
rence of the same symptoms after three months.  

Imaging showed recurring of disc herniation at the  
same level of the previous operation, two of them  
exhibited intraoperative disc fragment compressing  

the nerve root managed by a microscopic discectomy,  
and the last one showed intraoperative significant  
disc fragment and instability that managed by open  
discectomy and fixation. Complications that occurred  

are illustrates in Fig. (4).  

Table (6): Complications in our cases.  

Complications of  
the operation  

Drop foot immediately after surgery 2 10%  
Dural tear 2 10%  
Infection 1 5%  
Persistence of symptoms 2 10%  
Recurrence 3 15%  
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Fig. (4) Complications in study.  

Discussion  

Those aged 24 to 45 years old have the highest  

incidence of lumbar disc herniation, with patients  

aged 30 to 39 years old having the highest incidence  

of surgery [4,5] . Since the first instance reported  

in 1929 by Dandy, spine surgeons have struggled  
to treat lumbar disc degeneration surgically [6] . In  
1934, Mixter and Barr described the lumbar dis-
cectomy technique, which was far from minimally  

invasive, requiring considerable lamina removal  
and forceful curettage of the end plate [7] . Casper  
and Yasargil pioneered the inter-laminar method  
in 1977, which included minimal laminotomies,  
undermining of facet joints, and cutting of liga-
mentum flavum, followed by evacuation of disc  

material. This micro-discectomy approach is con-
sidered the most popular for individuals who require  

surgery for symptomatic lumbar disc herniation  
[8] . The main advantage of the micro-discectomy  
technique is that of low incidence of re-herniation.  
As a result, surgeons are removing disc material  
from the intervertebral space in a pretty aggressive  

and substantial manner. However, a growing body  

of evidence suggests that disc height loss following  

surgery increases intervertebral instability [9] . The  
loss of disc height is accompanied by the loosening  

of ligaments and articular capsules, which can lead  

to segmental instability and, as a result, accelerate  

spondylosis, contributing to the "failed back syn-
drome" [10] . On the other hand, squestrectomy,  
only without discectomy, prevents this degenerative  

cascade. However, the risk of recurrence is debat-
able [11] .  

Many articles compare microsurgical lumbar  
discectomy to open lumbar discectomy or aggres-
sive lumbar discectomy to limited lumbar discec-
tomy; however, there is minimal research compar-
ing conventional microdiscectomy to free  

Number of  
patients 

 Percentage  
(total=20)  
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fragmentectom [12] . In this study, sequesterectomy  
was used in every patient of lumbar discectomy  

from L2 to S 1. In these cases, the free disc fragment  

was discovered posterior to PLL. This decision  

was made totally intraoperatively by assessing the  
integrity of the PLL and the protruded disc, which  
is very subjective and dependent on the surgeon's  

skill. Our sequestrectomy inclusion criteria were  
similar to those used by Kast et al., in a previously  
published study [13] .  

In this study, the preoperative scores of back  

pain dropped significantly from 6.2 ±0.62 SD to  
2.0±0.00 SD immediately postoperative, 1.9 ±0.98  
SD one month postoperative, and 1.7 ±0.87 SD  
three months postoperative. The same was true for  

radicular pain which decreased markedly postop-
eratively from 7.1 ± 1.21 SD preoperative, 2.0 ± 1.52  
SD immediately postoperative, 1.2 ±2.93 SD one  
month postoperative, and 0.9 ± 1.52 SD three months  
postoperative. Our results are comparable with  

Kast E. et al., [13,14]  which enrolled 174 cases with  
90 case in sequestrectomy group and 84 case in  

micro-discectomy group. Studies documenteda  
marked improvement in VAS of back and radicular  

pain for both microdiscectomy and sequestrectomy  
groups at follow-up 32 or more months after surgery  

[13,14] . Fakouri B. et al., found that postoperative  
VAS for both microdiscectomy and sequestrectomy  

were comparable, with 77 of 101 patients receiving  

microdiscectomy and the remaining 24 receiving  

microscopic sequestrectomy [15] . The proportion  
of patients taking analgesic medication at the time  
of follow-up was lower in fragmentectomy group  

than in the microdiscetomy group, but did not  
reach statistical significance. Our results are com-
parable with those of Barth et al., in their rand-
omized controlled trial. They reported significantly  
less pain-related drug use at 2 years [16] . The VAS  
scores obtained 2 and 6 weeks after surgery were  

compared by Beak et al., Patients who had a frag-
mentectomy had less complaints of back pain the  
day following surgery and were able to walk more  

easily [17] . However, VAS scores after surgery did  
not differ significantly between the fragmentectomy  

and conventional microdiscectomy groups. The  

VAS scores for back and radicular complaints  
improved dramatically with both surgical tech-
niques. In a meta-analysis by Ran et al., which  
enrolled 680 cases with 388 in the microdiscectomy  

group and 292 in the sequestrectomy group, ade-
quate data of post-operative VAS for low back pain  
with mean and SD from five studies was provided  
[18] . Four studies of their included studies provided  
that significant improvement in VAS score for low  

back pain in sequestrectomy group than those of  

microdiscectomy group. Three studies with a total  

of 412 patients (224 in the microdiscectomy group  
and 188 in the sequestrectomy group) gave accept-
able data on post-operative VAS for sciatica with  

mean and SD. There was no discernible change in  

any of them. Both surgeries had the same postop-
erative VAS for sciatica. In this study, the rate of  

reherniation in the fragmentectomy was 15%.  

Imaging showed recurrence of disc prolapse on  
the same level of the previous operation, two of  
them exhibited intraoperative disc fragment com-
pressing the nerve root managed by a microscopic  
discectomy, and the last one showed intraoperative  

significant disc fragment and instability that man-
aged by open discectomy and fixation. Similarly,  
Kast et al., and Thome et al., observed a 5% rate  

of reherniation in their sequestrectomy group due  

to recurrence disc herniation in their prospective  

controlled trial [13,19] . However, in a newly pub-
lished randomised control experiment comparing  
lumbar microdiscectomy versus sequestrectomy,  
Barth et al., observed no significant difference in  

the rates of recurrence at 2 year follow-up [16] .  
However, the reported rate of reherniation following  

sequesterectomy was twice as high as ours and  
Kast et al., [13] . The majority of researchers believe  
that the fibrous ring's competency is a crucial  

element in affection of the rates of recurrence after  

sequestrectomy [13,15] . They thought that the low  
rate of re-herniation is due to their tight inclusion  

criteria, which required sequestrectomy in instances  

with an annular defect of 5mm or less and no  
substantial disc bulging. Furthermore, there is  
evidence to realize that the size of the annular tear  

is an important factor related with recurrence in  

traditional microdiscectomy [13] . In a retrospective  
review of 259 lumbar discectomies in which they  
classified lumbar fragment disc herniation accord-
ing to the treatment protocol by Carragee et al.,  

Wera et al., discovered a significant increase in  

reoperation rates due to reherniations in type 2  

herniations, which are extruded or sequestrated  

disc fragments with large or massive annulus de-
fects [20] .  

Revealed that the mean duration of hospital stay  

was 1.46 days and the standard deviation (SD) was  

± 1.66 days, while mean duration of early recovery  
to daily activity was 2.31 ± 1.4 SD days. Mean days  
for early recovery to work activity was 14.3 ±5.0 SD.  
Our study is compatible with Watters III WC et  

alstudy that suggest sequestrectomy may result in  
shorter operative time and quicker return to work  

[21] . According to Huang et al., the duration of hos-
pital stay in these included studies ranged from 0.9  

to 6.4 days in the sequestrectomy group, and 1.17 to  
6.94 days in the microdiscectomy group, which is  

similar to our resuts [22] .  
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In this study we reported an incidental intraoper-
ative dural tears of 2 cases (10%) that caused minimal  

CSF leak intra-operatively, these dural tears were  

repaired by primary stitched, after removing the  

fragment and closing the muscle sheath "watertight"  

with drain insertion, and no suction applied, postop-
eratively those patients were instructed to bed rest in  

a prone position. Acetazolamide tablets were pre-
scribed for three days. The daily dressing showed no  
leak from a wound, an external drain was removed  
after three days. We think that there 2 causes of higher  

incidence of dural tear firstly the narrow operative  

field and the experience of operating surgeon. Barth  

M. et al., did not address the incidence of duraltear  

as risk of reherination in hiscohort study that include  
84 cases this because of its rare incidence on experi-
enced surgeons [16] . According to Bernesmann et al.,  

dural tear incidence is related to surgeon experience.  

Its incidence in the group of less experienced surgeons  

in 7.2% of cases, and with highly experienced sur-
geons in 0.8% (p<0.001) [23] . Most of robust studies  
in literature had found no statistical significance of  
incidence of dural tear between microdiscectomy and  

sequestrectomy [24] . In this case series we did not  
have any case of epidural hematoma following se-
questrectomy same as Barth M. et al., study that  

includes 84 cases [16] .  

There are two types of infections in lumbar disc  
surgery: Superficial and deep wound infections.  

Infection after lumbar disc surgery can be superficial  

or deep, extending to the epidural space or even the  

disc space, according to Postacchini F. et al., (discitis)  

[25] . According to the Postacchini F. et al., study, the  

incidence of disc space infection ranges from 0.13  

to 0.9 percent, and it has been suggested that micro  
disc surgery has a greater infection rate than traditional  

open disc surgery due to the manipulations with the  
microscope over the open incision [25] . However,  
some studies revealed that with sequestrectomy, there  

is lower incidence of deep infection (epidural abscess  

and discitis) due to less manipulations, less time of  
surgery and exposure and that no violation of the  
disc space or its content occurs [24] .  

In this study, Only one case was complicated with  
surgical site superficial infection after one week of  
surgery.  

Conclusion:  
In conclusion, with proper selection of patients  

according to well-defined criteria especially consid-
ering the competence of the annulus/posterior longi-
tudinal ligament, microscopic sequestrectomy is  
superior with a shorter operative time, lower rate of  

perioperative complications, better relief of leg and  

bachpain, lower use of analgesic medication in the  

long term, specially that we realized from our results  

similar rates of recurrence. Our study main limiting  

facor was its small sample size and short term follow-
up. Considering the limitations in this study, more  
prospective well-designed, randomized-controlled  
trials are needed to indentify our findings.  

References  

1- FJELD O.R., GROVLE L., HELGELAND J., SMASTU-
EN M.C., SOLBERG T.K., ZWART J.A. and GROTLE  
M.: Complications, reoperations, readmissions, and Length  

of hospital stay in 34639 surgical cases of Lumbar disc  

herniation. Bone. Joint. J. Apr., 101-B (4): 470-477, 2019.  

2- RYANG Y.M., OERTEL M.F. and MAYFRANK L.:  
Standard open microdiscetomy: Results of a prospective  
randomized study. Neurosurgery, pp. 174-82, 2008.  

3- CASPAR W.: A new surgical procedure for lumbar disc  

herniation causing less tissue damage through a micro-
surgical approach in Wullenweber R., Brock M., Hamer  
J., (eds): Advances in Neurosurgery. Bertin: Springer-
Vertag, 1977.  

4- MATT EL-KADI, ERIN DONOVAN, LAUREL KERR,  
COBY CUNNINGHAM, VICTOR OSIO and SAMAH  
ABDALLAH: Surgical Neurology International, 10 (121),  

2019.  

5- SOMAYEH B., SEYED H. and SHIMA G.: Effect of  
fatigue on job performance & musculoskeletal disorder  

among power plant staff, Archive of Occupational Health  
Volume, 3 (1) 252-8, 2019.  

6- CHRISTOPHER J. KOEBBE, JOSEPH C. MAROON,  
ADNAN ABLA, et al.: Lumbar microdiscectomy: A  

historical perspective and current technical considerations,  

Neurosurg Focus, 13 (2): Article 3, 2002.  

7- MIXTER W. and BARR J.: Rupture of the Intervertebral  

Disc with Involvement of the Spinal Canal. The New  

England Journal of Medicine, 211: 210-215, 1934.  

8- MAYER H.M.: A History of Endoscopic Lumbar Spine  
Surgery: What Have We Learnt?. Biomed Res. Int., 2019.  

9- RASOULI M.R., RAHIMI-MOVAGHAR V.,  
SHOKRANEH F., MORADI-LAKEH M. and CHOU R.:  
Minimally invasive discectomy versus microdiscecto-
my/open discectomy for symptomatic lumbar disc herni-
ation. Cochrane Database Syst. Rev. Sep., 4 (9), 2014.  

10- YEUNG A. and GORE S.: Endoscopic foraminal decom-
pression for failed back surgery syndrome under local  
anesthesia. Int. J. Spine Surg. Dec., 1 (8): 22, 2014.  

11- PATRIOTA G.C.: Re: two-year outcome after lumbar  

microdiscectomy versus microscopic sequestrectomy:  

Part 2: Radiographic evaluation and correlation with  
clinical outcome. Spine (Phila Pa 1976) Oct., 15; 33 (22):  

2481, 2008.  

12- MURAT A., MEHDI S., TUNC O., MEHMET O. and  
HAKAN BOZKUS: Clinical evaluation of 34 cases  
treated with sequestrectomy: Minimum two year follow-
up: S2 405-8572 (17) 30010-4 DOI: 10.1016/j.ijso.  

2017.05.004 International Journal of Surgery 21 May,  

2017.  

13- KAST E., OBERLE J., RICHTER H.P. and BÖRM W.:  
Success of simple sequestrectomy in lumbar spine surgery  



Hesham A.A. Elshitany, et al. 477  

depends on the competence of the fibrous ring: A prospec-
tive controlled study of 168 patients. Spine (Phila Pa  

1976) Jun., 15; 33 (14): 1567-71, 2008.  

14- NANCY G. JETTE 1,2, YI L. LIM 1,3, HUI L. LIM 1,  
SABARUL A. MOKHTAR 4, KOK B. GAN 5 and  
DEVINDER K. A.: Singh Lumbar Kinematics, Functional  

Disability and Fear Avoidance Beliefs Among Adults with  
Nonspecific Chronic Low Back Pain, 16.04.005. 2016.  

15- FAKOURI B., PATEL V., BAYLEY E. and SRINIVAS  
S.: Lumbar microdiscectomy versus sequesterectomy/free  

fragmentectomy: A long-term (>2y) retrospective study  

of the clinical outcome. Clinical Spine Surgery, 24 (1):  

6-10, 2015.  

16- BARTH M., DIEPERS M., WEISS C. and THOMÉ C.:  
Two-year outcome after lumbar microdiscectomy versus  

microscopic sequestrectomy: Part 2: Radiographic eval-
uation and correlation with clinical outcome. Spine (Phila  
Pa 1976) Feb., 1; 33 (3): 273-9, 2008.  

17- BAEK G.S., KIM Y.S., LEE M.C., SONG J.W., KIM S.K.  
and KIM I.H.: Fragmentectomy versus Conventional  
Microdiscectomy in Single-Level Lumbar Disc Hernia-
tions: Comparison of Clinical Results and Recurrence  
Rates. J. Korean Neurosurg Soc., 52 (3): 210-214.  
doi:10.3340/jkns. 52.3.210, 2012.  

18- RAN J., HU Y., ZHENG Z., et al.: Comparison of discec-
tomy versus sequestrectomy in lumbar disc herniation: A  
meta-analysis of comparative studies. PLoS One, 10 (3):  

e0121816, 2015.  

19- THOMÉ C., BARTH M., SCHARF J. and SCHMIEDEK  
P.: Outcome after lumbar sequestrectomy compared with  

microdiscectomy: A prospective randomized study. J.  
Neurosurg Spine, 2005.  

20- WERA G.D., DEAN C.L., AHN U.M., MARCUS R.E.,  
CASSINELLI E.H., BOHLMAN H.H. and AHN N.U.:  
Reherniation and failure after lumbar discectomy: A  

comparison of fragment excision alone versus subtotal  

discectomy. J. Spinal Disord Tech. Jul., 21 (5): 316-9,  

2008.  

21- WATTERS W.C. 3rd and MCGIRT M.J.: An evidence-
based review of the literature on the consequences of  

conservative versus aggressive discectomy for the treat-
ment of primary disc herniation with radiculopathy. Spine  

J. Mar., 9 (3): 240-57, 2009.  

22- HUANG T., TIAN Z., LI M., et al.: Sequestrectomy versus  
microdiscectomy in the treatment of lumbar disc hernia-
tion: A meta-analysis. Int. J. Clin. Exp. Med. 8 (5): 7261- 
7269. Published May, 15, 2015.  

23- BERNSMANN K. and KRAEMER S.A.: Clinical results  
and complication rate in lumbar microdisc surgery de-
pending on surgeon's experience. A comparative study.  

ISSLS Abstracts, 197, 1998.  
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