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ABSTRACT 

Background: Minimally invasive lumbar surgeries are becoming more popular and a routine around the 

world. Although good surgical outcomes have been reported for the endoscopic approach to treat lumbar disc 

herniation (LDH), the procedure still appears to be relatively difficult so operative failures and complications 

may be occurred. 

Objective: To assess the outcome of lumbar spinal endoscopic discectomy by Destandaeu technique as 

minimally invasive approach in Al Azhar experience. 

Patients and Method: Thirty five consecutive patients proved to have lumber disc prolapse, were treated 

with percutaneous endoscopic lumbar discectomy through interlaminar approach discectomy by Destandau's 

technique using Endospine Karl Storz system between September 2017 and October 2019 at the 

Neurosurgery Department, Al-Azhar University Hospitals. All patients included in this study have lumbar 

disc prolapse fulfilled the following criteria: Unilateral Radicular pain correlated with MRI finding, failure of 

conservative measures for at least 6 weeks, single level disc prolapse, and disc prolapse was central or 

paracentral. Follow up for 6 months postoperative and Clinical outcomes were assessed by using Visual 

Analogue Scale (VAS) score (for Mean pre- and postoperative pain score  measurement) and Oswestry 

Disability Index (ODI), Patients Satisfaction measured  by Modified Macnab Criteria at 6 months 

postoperative, Time of return to work, Recurrence or persistence of symptoms which need revision open 

surgery. 

Results: The mean age was 37.5 years, the mean operative time was 90 minutes, and the mean length of 

follow-up was 5 months. The mean hospital stay for endoscopic discectomy was 36 hours. There was a 

significant reduction in the severity of back pain and lower limb symptoms measured by (VAS) (ODI) in 

87% (30 patients) at 6 months. The recurrence rate was 8.5% (3 patients) and persistent symptoms without 

improvement occurred in 5.7 % (2 patients) who subsequently underwent revision surgery.  Most Patients 

returned to their previous occupation after surgery at a mean time of 35 days. 

Conclusion: Endoscopic discectomy by Destandau's technique for lumbar disc prolapse in properly selected 

patients was safe and minimally invasive technique. 

Key words: Endoscopic spine, endoscopic technique, interlaminar approach, lumbar discectomy, minimally 

invasive. 

 

INTRODUCTION 

     Lumbar degenerative disc disease is a 

condition which causes anatomical and 

morphological changes leading to clinical 

complaints. Lumbar disc herniation 

(LDH) is a common neurosurgical disease 

which causes economic and medical 

burdens to families, society and country. 

Lumbar disc degenerative disease is the 
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most common cause of low back pain all 

over the world (Weiler et al., 2011). In the 

industrialized areas of the world, low back 

pain is extremely common. It is the most 

common cause of disability above the age 

of 45 years, and second most common 

reason for primary care physician visit 

(Lehtola et al., 2012). People throughout 

the world consume more than 100 billion 

US dollars/year for the treatment of low 

back pain. Despite the high prevalence of 

low back pain in both developing and 

developed countries, it is still enigmatic in 

terms of cause, diagnosis and treatment 

(Weiler et al., 2011). 

     Lumbar degeneration can occur at any 

level but mainly it occurs on L3-L4, L4-

L5 and L5-S1 vertebrae (Bakhsh, 2010 

and David et al., 2010). Lumbar disc 

degenerative disease may present as disc 

herniation, lumbar stenosis, facet joint 

arthropathy or their combination. 

Herniation occurs when nuclear materials 

protrude or emerge from inside the disc to 

perineural structures through radial tears 

of the annulus fibrosus (Choi, 2009). The 

most common symptom associated with 

lumbar disc prolapse is low back pain, and 

it is due to the presence of neural tissue 

around the intervertebral disc. The main 

symptom of disc herniation after low back 

pain is sciatica. Features suggestive of 

sciatica are unilateral or bilateral lower 

limb pain radiating to the feet and toes, 

presence of numbness in dermatomes 

distribution and positive straight leg 

raising test. Sciatic pain aggravates on 

some situation as standing, walking, 

straining, bending and coughing (Bakhsh, 

2010). Since its introduction in early 20th 

century, endoscopy has advanced rapidly, 

and becoming the standard approach in 

various clinical diagnostic and therapeutic 

procedures. Endoscopy has become 

increasingly popular with physicians 

because of its ability to minimize 

traumatization and adverse procedural 

consequences. Currently, the treatment 

options for LDH include conventional 

discectomy (CD) and percutaneous 

endoscopic lumbar discectomy (PELD). 

Because of its high success rate of 

approximately 90% and good result, CD is 

considered the standard surgical method 

in the management of LDH unresponsive 

to conservative therapy. However, CD is 

associated with some complications, 

including epidural scarring, destabilization 

of spinal canal structures, and tissue 

traumatization (Serdar and Sedat, 2016). 

The technical advancement in endoscopes 

and instruments has led to the 

development of multiple approaches 

including the transforaminal, the extra 

foraminal and the interlaminar approach. 

The interlaminar approach is used in 

lumbar spinal stenosis and disc herniation 

located mainly inside the spinal canal, 

which is technically difficult to treat using 

the transforaminal technique, and 

especially at L5-S1 due to the large 

transverse processes, facets, the narrow 

disk space and the iliac crest (Choi et al., 

2013-b). Spine surgeons are familiar with 

IL-PELD as the anatomic orientations 

involved are similar to open surgery, 

although there is a learning curve. The 

systems for endoscopic interlaminar 

approach are either a conic “freehand” 

working channel (the Endospine by J. 

Destandeau) or a tubular retractor (Metrx 

system, Medtronics), introduced by Foley 

and Smith. Despite the remarkable 

evolution of endoscopic techniques and 

instrumentation leading to successful 

outcomes comparable to conventional 
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open surgery, surgeons still have some 

difficulty in PELD (Lee et al., 2009). 

PATIENTS AND METHODS 

     Thirty five consecutive patients proved 

to have lumber disc prolapse, were treated 

with percutaneous endoscopic lumbar 

discectomy through interlaminar approach 

discectomy by Destandau's technique 

using Endospine Karl Storz system 

between September 2017 and October 

2019 at the Neurosurgery Department, Al-

Azhar University Hospitals. All patients 

included in this study have lumbar disc 

prolapse and fulfilled the following 

criteria: Unilateral Radicular pain 

correlated with MRI finding, failure of 

conservative measures for at least 6 

weeks, single level disc prolapse. Disc 

prolapse is central or paracentral. The 

following patients were excluded from 

this study: Cases proved to have bilateral 

radiculopathy, more than one level disc 

prolapse, calcified discs, spondylosis, 

spondylolisthesis or previous lumbar spine 

surgery, and cauda equina syndrome, 

associated bony stenosis. All patients in 

this study were subjected to the following: 

Clinical assessment (history and 

examination, radiological assessment by 

MRI lumbosacral spine and plain X-ray 

lumbosacral spine (A-P and lateral views), 

surgical treatment by interlaminar PELD 

by Destandaeu technique. Lengths of 

hospitalization, postoperative 

complications were recorded. Follow up 

for 6 months postoperative and clinical 

outcomes were assessed by using Visual 

Analogue Scale (VAS) score (for Mean 

pre- and postoperative pain score 

measurement) and Oswestry Disability 

Index (ODI). Patients Satisfaction was 

measured by Modified Macnab Criteria at 

6 months postoperatively, time of return 

to work, recurrence or persistence of 

symptoms which needed revision open 

surgery were recorded in follow up 

period. In this study, Destandau endospine 

system was used. It consisted of 

endospine tube, trocar, and working insert. 

The working insert comprised of four 

ports: One port for 0 degree endoscope, 

second for suction cannula, third port 

(biggest) for working instrument, and 

fourth port for dural and nerve root 

retractor. 

     Follow up for 6 months postoperative 

and clinical outcomes were assessed. 

     Data were collected, revised, coded 

and entered to the Statistical Package for 

Social Science (IBM SPSS) version 21. 

The distribution of quantitative data was 

tested by Kolmogorov-Smirnov test of 

normality. So, the quantitative data were 

presented as mean, standard deviations 

and ranges when parametric while non-

parametric were presented as median with 

inter-quartile range (IQR). Also, 

qualitative variables were presented as 

number and percentages.  

     The comparison between groups 

regarding qualitative data was done by 

using Chi-square test and/or Fisher exact 

test when the expected count in any cell 

found less than 5. The comparison 

between two independent groups with 

quantitative data and parametric 

distribution was done by using 

Independent t-test while with non-

parametric distribution was done by using 

Mann-Whitney test. The comparison 

between two paired groups with 

quantitative data and parametric 

distribution was done by using Paired t-

test. The confidence interval was set to 
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95% and the margin of error accepted was 

set to 5%. P-value < 0.05 was considered 

Significant. 

 

RESULTS 

 

     The mean age of the patients was 37.5 

years (range 20 – 55 years). There were 

16 (45.7 %) female and 19 (54.3 %) male. 

There were 14 (40%) cases RT sciatica, 

21 (60%) cases LT sciatica. There were 12 

(34.3%) cases of L5-S1 disc prolapse and 

23 (65.7) cases of L4-5 disc prolapse. 

There were 30 (85.7%) Cases Paracentral 

disc protrusion and 5 (14.3%) Cases 

central disc protrusion (Table 1). 

 

Table (1): Demographic Criteria 

Mean Range Age 

37.5 years 20 -55 years 

16 female 19 cases  males Sex 

45.7 % 54.3% 

21 cases LT sciatica 14  cases RT sciatica Radicular pain 

side 60 % 40 % 

23 cases of L4-5  disc 

prolapse 

12 cases of L5-S1 disc prolapse Disc level 

65.7% 34.3% 

5 Cases central disc 

protrusion 

30 Cases Paracentral disc 

protrusion 

Types of disc 

protrusion 

14.3 % 85.7% 

 

     The mean operative time was 90 min 

(60–120 min). The mean average blood 

loss 50 ml (25-60). The mean length of 

hospitalization was 36 hours (range 24 to 

48 hours). The mean follow-up period was 

5 months (range 4 – 6 months). All 

patients who were working preoperatively 

returned to work. The mean time to return 

to work was 35 days (10 – 60 days). All 

returned to their previous occupation. 

Postoperative improvement of sciatica 

occurred in 27 patients (80%) and 

8patients (20%) not improved. 

Postoperative complications occurred in 7 

patients (17%); Incidental durotomy occur 

in 3 cases (7%), Nerve injury occur in 3 

cases (7%) laceration of nerve root 

occurred in 1 case and neuropraxia in 2 

cases, the 2 neuropraxia cases improved 

by medical treatment in form of 

neurotonics. Infection occurs in 1 case 

(3%) and patient was diabetic and 

improved by antibiotics. Recurrence of 

symptoms occurred in 2 cases (5.5%). 5 

cases have been reoperated due to residual 

disc fragment in 3 cases and recurrent disc 

in 2 cases, all 5 cases improved after 

second procedure as regard radicular pain 

with persistence numbness in two 

recurrent cases (Table 2). 
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Table (2): Results and Outcome 

Mean Range Operative time 

90 min  60–120 min 

Mean Range Average blood loss  

 50 ml 25-60 ml 

Mean Range Length of hospital stay 

36hrs                                         24-48 hrs 

mean range Follow up period 

5 months 4-6 months 

Mean Range Mean Time To Return To 

Work 35 days 10 – 60 days 

not improved 

in 8 patients 

improved in 27 patients  Pain Scores : 

 

22.9 % 77.1 % 

8.6 % Incidental durotomy occur 

in 3 cases 

complications 

 

 

 8.6 % Nerve injury occur in 3 

cases  

2.9 % Infection occur in 1 cases 

8.6 %  3 case Failure with persistent 

symptoms 

5.7 % 2 cases Recurrence of symptoms 

14.3 % 5 cases  Reoperation rate  

 

DISCUSSION 

     Conventional open surgery remains the 

'gold standard' for treating herniated 

intervertebral disc. However the 

disadvantages of open surgery include 

extensive retraction and dissection of 

paraspinal muscles, longer operative time, 

larger wounds and bone resection (Chan 

et al., 2009). Percutaneous endoscopic 

discectomy is a relatively new technique 

for removing lumbar disc herniation. 

Endoscopic technique is theoretically less 

invasive with minimal trauma during 

approach. This is possible due to 

continued improvement in illumination 

and focus with greater circumferential 

view by applying angled optics. The 

theoretical advantages of endoscopic 

discectomy are reduced post-operative 

pain and small scar due to minimal 

opening leading to shorter recovery time 

and hospital stay. 

     Spine surgeons are familiar with IL-

PELD as the anatomic orientations 

involved are similar to open surgery, 

although there is a learning curve (Wang 

et al., 2011). 

     Standard open approach leads to 

iatrogenic injury of the paraspinal muscle 

which correlated to decrease strength in 

the paraspinal muscles as well as the 

presence of atrophy after extensive muscle 

retraction. It seems reasonable to consider 

the microendoscopic technique for 

interlaminar fenestration as a relatively 

minimal invasive procedure with concern 
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to the paraspinal muscles. Biomechanical 

studies have investigated the function of 

the posterior column and its importance in 

maintaining lumbar spinal stability (Chan 

et al., 2009). 

     Lumbar microdiscectomy remained the 

gold standard for addressing a herniated or 

sequestrated intervertebral disc; however, 

a movement toward more minimally 

invasive approaches that would yield 

superior outcomes, while minimizing 

excessive soft and bony tissue removal 

and minimizing soft tissue trauma, were 

sought. As such, an evolution in 

procedures toward smaller incisions, less 

tissue trauma, and quicker return to daily 

activities took center stage in spine 

surgery. The 90% excellent results in a 

study are comparable with other surgical 

procedures for herniated lumbar discs 

(Kaushal and Sen, 2012). 

     In this study, the hospital stay was 1 to 

2 days, average operative time was 90 

minutes and average blood loss was 50 ml 

(range, 25-60 ml). Complication rate was 

17%. Return to work (35 days. In this 

study current series, there was three case 

(7%) incidence of dural injury one of 

them needs conversion of procedure to 

open discectomy to repair the dura as tear 

is large and dura is collapsed that 

necessitate open procedure for dural repair 

to prevent CSF leak and infection and 

preventing early post-operative epidural 

hematoma, another two cases were very 

small puncture and the arachenoid layer 

was intact and thecal sac was not 

collapsed and managed intraoperatively 

by putting small piece of gel foam on the 

puncture site combined with bed rest for 

24 hours post-operative and the two 

patients didn't suffer from CSF leak. some 

studies reported encouraging outcomes. In 

series reported by Ahn et al. (2011), a total 

of nine patients (1.1%) experienced 

symptomatic dural tears. In series reported 

by Lee et al. (2009) and Xia et al. (2013), 

there was no case of intraoperative 

incidental durotomy or cerebrospinal fluid 

leakage after surgery. In series reported by 

Hongfei et al. (2018), dural tear occurred 

in 0.9%. In series reported by Chen et al. 

(2019), dural tear and cerebrospinal fluid 

leakage were observed in 3 patients 

because of adhesions between the 

calcification of disc and nerve root. 

However, their symptoms improved, and 

they were discharged after 1 week of bed 

rest. 

     In this study, there were three cases 

have nerve root injury, laceration in one 

case and neuropraxia in two cases and in 

the three cases. The disc was large and the 

nerve root was severely stretched by the 

discs which necessitate excessive nerve 

root traction that cause traction injury and 

nerve ischemia in two cases and incidental 

nerve root laceration in one case. In 

neuropraxia cases, the two patients were 

presented with post-operative muscle 

weakness and hyposthia along the 

distribution of the affected nerve root 

which improved gradually within three 

months post-operatively by medications 

and physiotherapy, but in the patient with 

nerve root laceration, persistent anesthesia 

and weakness occurred which continued 

for more than six month post-operatively 

during follow up period. In series reported 

by Hongfei et al. (2018), nerve root injury 

occurred in 1.2% of cases. Choi et al. 

(2013-a) noted that the working sheath 

might compress the exiting nerve root 

during the procedure, and thus a 

prolonged operative time could lead to 
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nerve irritation. Furthermore, motor 

weakness and temporary dysesthesia were 

reported as common complications in 

PELD. These complications showed an 

incidence of 2–6.53% according to 

previous studies by Lee et al. (2016). 

     In this study, the infection occurred in 

one case (3%) and the patient was diabetic 

and improved by antibiotics. In series 

reported by Cao et al. (2019), no patient 

noted with postoperative infections after 

PELD. In series reported by Hongfei et al. 

(2018), there were no instances of 

posterior surgical site infection. 

     In this study, the reoperation was done 

in 5 cases (15%) due to residual disc 

fragment in 3 cases and recurrent disc in 2 

cases. In the first three cases with residual 

disc fragment, the patients have persistent 

symptoms after endoscopic procedure 

without any improvement in 2 cases and 

partial improvement in one case. All 5 

cases improved after second open 

procedure as regard radicular pain with 

persistence numbness in two recurrent 

cases. 

     Series have reported reoperation rate of 

5.5, 5.7, and 3%, respectively (Kaushal 

and Sen, 2012). In series reported by 

Joswig et al. (2016), recurrent lumbar disc 

herniations occurred in 28%. Recurrence 

rates after discectomy vary between 5 to 

20% being independent from the 

technique employed. Success rate for 

revision operations, on the other hand, is 

worse than primary operations due to 

epidural fibrosis scar tissue, stenosis, 

arachnoiditis, segmental instability and 

additional traumas to develop during the 

revision procedure. Epidural fibrosis is the 

most important risk factor in terms of 

causing injuries to the dura and neural 

structures (Ruetten et al., 2009). 

     Another measure of success is reflected 

by the patient's ability to return to 

previous employment. In this study, the 

patients returned to previous employment 

on an average 35 days with restriction to 

avoid heavy manual work for 2 months. 

     Despite the remarkable evolution of 

endoscopic techniques and 

instrumentation leading to successful 

outcomes comparable to conventional 

open surgery, surgeons still have some 

difficulty in PELD. Most concerns are 

about the incomplete removal of disc 

fragments, a steep learning curve, 

recurrence, radiation exposure. The risk of 

surgical failure may be a major obstacle to 

performing PELD, PELD technique and 

experience can affect success of PELD. 

During the steep learning curve phase, 

longer operation times are required and 

the incidence of complication may be 

higher than those by experienced surgeons 

(Choi et al., 2015). 

     One of the driving forces behind the 

minimal invasive spine surgery is 

economics, shorter hospital stay, reduced 

postoperative morbidity, and quicker 

recovery times. Depth perception in these 

techniques comes from experience rather 

than observation. Hence, surgeon keen to 

learn these techniques must combine these 

procedures during early phase of learning 

with standard procedures in clinical 

practice (Kaushal and Sen, 2012). 

CONCLUSION 

     Endoscopic discectomy by Destandau's 

technique for lumbar disc prolapse in 

properly selected patients was a safe and 

minimally invasive technique with some 
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difficulties such as a steep learning curve 

and the incomplete removal of disc 

fragments. Patients were mobilized early 

and are comfortable after surgery because 

of reduced pain. The hospital stay was 

also significantly reduced and they can go 

back to work early. 
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النتائج الجراحية لاستخدام المنظار في إستئصال الإنزلاق 
 الغضروفي القطني عن طريق مابين الصفائح العظمية

حسين منتصر ، حاتم سعد الخولي*، مأمون محمد أبو شوشة*، أسامة  محمد الغنام*

 أحمد فتحي السيد* ،رشدي**

 جامعة الأزهر، كلية الطب،لأشعة*** واقسمي جراحة المخ والأعصاب

هناااااا ع ياااااامل ات ااااااتا تدخلدااااااا م ل اااااات  ا  ت اااااات    ت م  اااااا  ل اااااا   خلفيةةةةةةة ال حةةةةةة  

إساااااا لت ك  تلابم ساااااابما  ت م  اااااا   لاااااا   اااااام م  لاااااا  إ اااااا  ا  م اااااا  تلباااااا    ت اااااات   

   ااااامر  ت ملاااااا   ت يااااام    للااااا   ةااااا ات ادااااا    ااااا ر  تخلداااااا    لااااا ت   سااااا لت ك 

 تلنظاااااا ا  ت م  اااااا   اااااا  إس ي اااااا ج  تصغاااااام    ت  ناااااا   م ساااااا    اااااامر  ااااااصام   

  اااااا  ت لدال اااااام م   ا لاااااااا  ت م  اااااا م ل اااااات  ا  ت اااااات    اااااا   لاااااام      ااااااا ل  

 تصغااااااام     ت  نااااااا  لااااااا  ا داااااااا   تاااااااتك    اااااااما لااااااا   خااااااات  ت م  ااااااا     ك لااااااا   خااااااات 

 . ت م      ة  اع  تخم ا تدخل   تامل       ت   ام

لن  يااااااا   ت ااااااامل  تل خااااااات ا  ااااااا   تخلداااااااا م ل ااااااات    ت ااااااات    الهةةةةةةةدب مةةةةةةةن ال حةةةةةةة  

 اااااااا ل  تصغااااااام     ت  نااااااا   لااااااا ت   تللااااااااا م   تخااااااااما  ت م  ااااااا  تلم ااااااا    

تهااااا    تنااااامل لااااا   ت ااااات    ت م  ااااا   لااااا ت  لا اااااا     اااااا ا  تلااااام    تلن سااااا  تهااااا   

 . تخلدا م

لااااااام    خااااااا  م  لااااااا   35إشااااااا لدت  تتا سااااااا  ادااااااا   المرضةةةةةةةا وحةةةةةةةر  ال حةةةةةةة  

إ ااااااا ل  غاااااام      ناااااا     اااااات ااااااا    اااااا   تلم اااااا  إلدانابااااااا    م ساااااا    تاااااام ا  

   ت  ااااااام م  ت  ناااااااا ي  اااااااا  ا ااااااااا    ا ااااااا   ت م  ااااااا  اااااااا  يم ااااااا   تلصن ياةااااااا  ادااااااا

 . ت      لداناب    تم ا   تلصن ياة 

ا لًاااااااا  ي  لاااااااا   ل مساااااااا    اااااااات  37.5لاااااااا   ل مساااااااا  الاااااااام  تلم اااااااا   النتةةةةةةةةا   

 شاااااهم   ل مسااااا    ااااات  ت  ااااا    5  ا ااااا ي   داااااة ل مسااااا  لاااااتا  تل   خااااا   90 ت م  ااااا  

   هنااااا ع   ل   ااااا ً ل اااااام ً  ااااا  سااااا ا    لااااا 36  تلة يااااا    خااااات  ت م  ااااا    تلنظااااا ا 

٪   ثنااااااا     اااااااما  تل   خااااااا   87شاااااااتا   ك  تظهااااااام   اااااااام     يااااااام    تةااااااا دا   ااااااا  



 

 

 SURGICAL OUTCOME OF PERCUTANEOUS ENDOSCOPIC… 
733 

٪   اااااااام   لةاااااااا لما  8.5 شاااااااهم   لاااااااا   لخاااااااتج  اا ااااااا ل  تصغاااااااام    6تلاااااااتا 

٪ي   اااااات  غااااااخ  تخلدااااااا   م  ااااااا  لم  خاااااا   اااااا    اااااات   اااااا   5.7    ا ةاااااا   اااااا  

لهناااااا ه   تةاااااا      خاااااات  ا ةاااااانت   ااااااام   تاااااات ه    ااااااا   لخظاااااا   تلم اااااا  إتاااااا  

 . ملً  35 ت م        غم  

اخ  اااااااام الدااااااااا  إس ي اااااااا ج  تصغاااااااام    م ساااااااا     تلنظاااااااا ا ت اااااااا  م  الإسةةةةةةةةتنتا  

   اااااا ل  تصغااااام     ت  نااااا  تاااااتت  تلم ااااا   تااااا    اااااا     اااااا اه   ياااااب   ااااا ا ي 

 .ا نا   لن   ل ت  ا  ت ت  


