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Abstract 
 Background: Many surgical approaches from 
standard discectomy, microdiscectomy, percutaneous 
interlaminar and transforaminal endoscopic discectomy 
have been used for treatment of prolapsed intervertebral 
disc. Transforaminal endoscopic discectomy through a 
Kambin triangle is a minimal invasive procedure which 
can be done under local anesthesia, without muscle 
splitting, with short hospital stay and minimal 
complications. 

 Aim: The aim of this study is evaluation of early 
experience of transforaminal endoscopic lumbar 
discectomy, surgical technique, complications, and 
overall results. 

 Patients & Methods: A retrospective study 
involved fifty patients with low back pain and unilateral 
sciatica due to prolapsed intervertebral disc were treated 
with endoscopic transforaminal discectomy at 
neurosurgery department( Zagazig University Hospitals)  
and Al Helmia military hospital  from June2017 to 
December 2018 (35 patients under local, 15 patients 
under general anesthesia).Visual analogue score (VAS) 
and Oswestry Disability Index (ODI)  has been used for 
preoperative clinical assessment of the patients, follow 
up was done at 1,6 and 12, months postoperatively. 
Modified Mac Nab’s criteria used for evaluation of the 
outcome. 

 Results: Using Modified MacNab’s criteria, good 
to excellent outcome was noted (43 patients, 86%), fair 
outcome (3 patients, 6%) and poor results (4 patients, 
8%). No major complications were noted, discits in (2 
patients, 4%), dysaethesia (3 patients, 6%), recurrent 
disc prolapsed (5 patients, 10%),dural tear in (2 patients, 
4%), one case of superficial wound infection ,mean 
operative time was 72.60 ±16.90 minutes, mean hospital 
stay (14.76± 11.20 hours), mean return to work was 
26.36±6.33days. 
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 Conclusion: The Percutaneous transforaminal 
discectomy has been advanced over the last decades and 
become an accepted, safe and successful choice for 
management of lumbar disc prolapse and associated 
sciatica in selected patients, although the 
microdiscectomy remains the gold standard one. 
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Introduction 
PROLAPSED intervertebral disc is one of the 
most common pathological spinal disorders which 
needs surgery between the other causes of low back 
pain [1,2]. The first laminectomy and discectomy 
has been done by Oppenheim and Fedre Krause in 
1906 [3] but Mixter and Bar have published it for 
the first time in 1934 [4], since that the 
laminectomy, hemilaminectomy, fenestration and 
microscopic discectomy were introduced and are 
still widely used all over the world. Trials for 
posterolateral discectomy through mechanical 
neucleotomy started by Hijikata followed by 
automated percutaneous discectomy by Onik [5,6]. 
Percutaneous posterolateral approach  had 
introduced by Kambin for treatment of herniated 
LDP, and it has refined over the last decades and 
becoming more popular as the  treatment of choice 
in selected cases [7,8]. 

 Yeung developed a rigid working channel 
endoscope for percutaneous endoscopic lumbar 
discectomy (PELD) or (YESS) technique.9 In TED 
the main targets are the pain generators without 
disturbing the posterior element of the spine.9, 14 
Major complications during TED such as vascular 
injury, nerve root injury and visceral injury are not 
common but may occurs due to lack of skills, 
improper learning and bad selection of the patients 
[8,10]. 
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Patients and Methods 

 A total of fifty (50) patients who had treated 
with transforaminal endoscopic discectomy 
between June2017 to December 2018 with a mean 
follow up one year. The cases operated at 
Neurosurgical Department, Zagazig University 
Hospital and Al Helmia   Military Hospitals. 
Informed written consents were obtained from the 
patients and approval from the Zagazig University 
review board (IRB) was taken 

 Inclusion criteria: 1) Patients with unilateral 
sciatica due to LDP and conservative treatment has 
failed for 6 weeks; 2) Recent MRI scan of lumbar 
spine revealed posterolateral contained disc 
prolapsed correlating with clinical presentation. 

 Exclusion criteria: 1) Patients of lumbar canal 
stenosis (central or lateral); 2) Bilateral sciatica; 3) 
Sciatica due to other pathologic conditions 
(fracture, trauma, tumour, infection); 4) Cases of 
cauda equine  syndrome and old significant foot 
drop; 5) cases of complete disc collapse; 6) upper 
lumbar disc levels 

Operative technique: 

  We have used Karl-Storz Gore endoscope 
with wide angle telescope 25 oblique views and 
3.5 mm working channel in this study. 

 All patients had a preoperative lumbosacral 
X-rays, magnetic resonance imaging (MRI), CT 
LSS done in suspected cases of calcified discs. All 
preoperative laboratory investigations have done 
and 2g triaxone intravenously has given as a 
routine antibiotic phophylaxis, patients were placed 
prone on a radiolucent operative table. The 
procedure was done under local anesthesia with 
monitoring except 15 patients have chosed GA. 
Local anesthesia with sedation (midazolam and 
fentanyl 100-200 mg), and nitrous oxide mask can 
be used when needed. All lumbar area painted with 
iodine and drapping has done wide enough. Skin, 
fascia, muscles were infiltrated with 1% lidocaine. 

 Needling: Initial needle placement guided by 
fluoroscopy is very important; it will determine the 
endoscopic view. The needle entry point typically 
starts about 10 to 14 cm from the midline, the entry 
point can be a little more medial or lateral 
according to the site of the disc. A 18 gauge 
aspiration needle (21 inch length) inserted from the 
entry point to land at the disc at the medial 
pedicular line in A/P view and at posterior 
vertebral line in the lateral view, then the needle 

advanced to be in the midline in A/P view X-ray. 
The stylet of the needle removed, a guide wire was 
passed into the disc space and the needle was 
removed. Once the dilator passed over the guide 
wire, local anesthetic given by using the side  
channel. Check again the dilator was inside, 
remove the guide wire, put the operative sheath 
over the dilator, then dilator removed and the 
endoscope was inserted through the operation 
sheath. All of the cases operated by in-out 
technique alone or combined with half-half 
technique, the disc was seen directly and removed. 
We considered the surgery was satisfactory when; 
1)a big disc fragment or considerable multiple disc 
fragments which removed matched with the MRI 
findings; 2) with visualization of epidural fat, dural 
cough pulsation and traversing root (sometimes we 
couldn’t see the decompressed traversing nerve 
root). Bleeding during operation controlled by 
radiofrequency cautery. Once discectomy was 
finished, 1 ml of 80 mg depomodrol has been 
injected in the foramen, then the endoscope and 
operative sheath have been removed and wound 
closed with a single stitch.  

 Postoperatively: All patients were mobilized 
as soon as the pain subsides and discharged within 
24 hours unless there were complications. 
Postoperative MRI has been  done only when 
indicated. 

 Evaluation of the pain, functional disability 
and outcome results: Visual analogue scale (VAS, 
0-10 points) had used for evaluating pre and 
postoperative pain, and Oswestry disability index 
(ODI) for the functional status. We had used these 
scores and indices preoperatively, one month, 6 
months and after one year postoperatively. 
Outcome has been evaluated using a modified Mac 
Nab’s criteria. Follow up sheets was filled out at 
discharge and with each visit. 

 Statistical analysis: All data were collected  
and analyzed using SPSS Version 19.0 (SPSS Inc., 
Chicago, IL, USA). 

Results 
General data: 

 Fifty patients included in the current study, 33 
males (66%) and 17 females (34%).The mean age 
was 41.14 ±11.60 years. LDP at L4-5 level was the 
most affected  disc level and constituted (68%) of 
the cases, followed by LS-S1 (18%) and L3-4 
(6%). 47 (94%)patients  suffered from single level 
lesion and double disc lesions reported in 3 
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patients(6%) only. Right sciatica reported in 34 
patients (68%) ,and Lt sided sciatica in 16 
patients(32%).The mean operative time in our 
study was 72.60 ±16.90 minutes.  In our study the 
mean of hospital stay was 14.76± 11.20 hours and 
mean time to return to work was26.36±6.33 days. 

Evaluation of back pain: 

 The mean VAS score for back pain 
preoperatively, 1,6, and  12 months postoperatively 
as follow 6.80±1.12, 2.70±0.890, 
1.68±0.819,1.52±0.68 respectively, all post 
operative  follow up VAS values significantly 
decreased in relation to the preoperative back pain 
VAS. 

Evaluation of leg pain: 

 In  the current study, the mean VAS score for 
sciatica preoperatively, 1, 6, 12 months 
postoperatively as follow 7.64± 0.76, 2.32±0.74, 
1.80±0.78,1.54±0.696 respectively, there was a 
high  statistical Significant relation between VAS 
sciatica preoperatively and  all post-operative 
values (P <0.001). 

Functional status evaluation: 

  The mean ODI preoperatively, 6 m & 
12months postoperatively as follow 41.68±0.476, 
23.76±2.42, 14.60±2.68, and   statistically it was 
high significant (P<0,001).  

 
Table (1): the results 
 N % 
Number of patients 50  
  - sex  
 Male 33 66% 
 Female 17 34% 
- Mean age 41.14±11.60 years  
- Sciatica   
 RT 34 68% 
 LT 16 32% 
- Disc level:   
 L4-9 34 68% 
 LS-S1 9 18% 
 L3-4 4 8% 
 Two disc levels 3 6% 
- Anesthesia:  
 Local 35 70% 
 General 15 30% 
Mean operative time 72.60 ±16.90 minutes  
Mean hospital  stay 14.76± 11.20 hours   
Mean time to return to work 26.36±6.33 

days 
 

Mean VAS back pre-op 6.80±1.12 Compared to pre-op back VAS, all 
post-op values significantly decreased 
with significant relation 
(P<0.001)&between post –op 6and 12 
months VAS(p=0.010) 

Mean VAS back post-op 1month 2.74±0.899 
 Mean VAS back post-op 6months 1.68±0.819 
Mean VAS back post-op 12months 1.52±0.677 

Mean VAS sciatica pre-op 7.54±0.93 Significant relation between preo-op 
VAS (sciatica) and post-op 1,6,12 
months respectively, high 
significanse,P<0.001) significance 
between 6and 12 m VAS(p=0.041) 

Mean VAS sciatica post-op 1 month 2.32±0.74 
Mean VAS sciatica postop 6months 1.80±0.782 
- Mean VAS sciatica postop 12 months 1.54±0.696 

- Mean ODI   
 Pre op 41.68±0.476                               High significanse 

(P<0.000)  Post op 6m 23.76±2.42                               
 Post op 12m 14.60±2.68                              
- Complication rate related procedure 8 16% 
- Recurrence rate 5 10% 
- Mac Nab’s outcome criteria:   
 Excellent 29 58%  

86%  Good 14 28% 
 Fair 3 6% 
 Poor 4 8% 
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Table (2): Complication related procedure:8 patients(16%) 
 number % 
Superficial wound infection 1 2% 
Discitis 2 4% 
Dural tear 2 4% 
Dysaethesia 3 6% 
 
Table(3): Other Outcome results: 
Yeung and Tsou, 200210 89.7% satisfactory results 
Rutten et al., 200811 96% good to excellent (nearly the same microdiscectomy) 
Mahesha, 201712 96% satisfactory results 
Our study 86% good to excellent results 

 

        
Fig. (1): Drawing lines and 

determine the dierection of the 
pathway 

 Fig. (2): Drawing lines and determine 
the dierection of the pathway 

 Fig. (3): Lateral x-ray Needle insertion 
technique 

     
Fig. (4): Guide wire passing through the needle in 

the disc 
 Fig. (5): Obturator over the guide wire which is in the disc 

space. 
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Fig. (6): Obturator advanced into the disc after 

annular fenestration in Lateral X-ray 
 Fig. (7): Working  cannula inside the disc in A/P x-Ray 

 

     
Fig. (8): Intra-operative photo shoed the scope 

inside the working   sheath 
 Fig. (9): intr-operative photo showed the closure with one 

stitch 
 

Discussion 
 Prolapsed intervertebral disc is the most 
common cause of the lumbosacral pain, which 
affects the quality of life and functional activity. 
The microdiscectomy is the most common surgical 
approach for treatment of sciatica due to herniated 
lumbar disc [9,13]. 

 During the last decades, different types of 
minimal invasive procedures including the 
endoscopic ones have been created for surgical 
treatment of herniated lumbar disc, one of them is 
the transforaminal endoscopic discectomy through 
the safe triangle of kambin, which has been 
developed and become highly advanced recently 
[9,10,14]. 
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 The Kambin triangle has been identified as a 
safe working zone in the posterolateral corner of 
the disc with less muscle, ligamentous damage and 
without bone or facet resection [10,14]. 

 In our study, the mean age was 41.14 ±11.60 
years, male 33 patients (66%) and female 
17patients (34%) and it is correlated with most of 
the studies which stated that LDP has a high 
incidence in males [15]. 

 L4-5 LDP constitutes 68% of the cases in this 
study, followed by LS-S1 (18%) and L3-4 (6%), 
and this comparable with other series [12,16]. 

  The mean operative time in our study was 
72.60 ±16.90 minutes which was slightly longer 
comparable to other studies due to learning curve 
[12,17],we noticed a long operative time in the first  
15 cases which become less during the following 
cases by improving the skills. Most of studies 
reported that the learning curve is relatively long 
which will take time and will shorten with the 
experience [8,18]. 

 TED has the advantages of minimal surgical 
trauma and early recovery after surgery so less 
hospital stay and early return to the work are 
expected results of the approach. In our study, the 
mean of hospital stay was 14.76± 11.20 hours and 
the mean time to return to work was26.36±6.33 
days which are comparable with the reports 
[12,17]. 

 In this study, 35 patients (70) operated under 
local anesthesia, and 15 patients(30%) done under 
general anesthesia, local anesthesia is a good 
choice for proper  surgeon-patient communication 
during the procedure which could avoid  or 
minimize any expected injury [9]. 

 In our study, the mean VAS score for sciatica 
preoperatively, 1, 6, 12 months postoperatively as 
follow 7.64± 0.76, 2.32±0.74, 1.80±0.78, 
1.54±0.696 respectively, there was a high 
significant relation of all post operative  values of 
VAS sciatica when comparing to the preoperative 
one(P <0.001). 

 The mean VAS score for back pain 
preoperatively, 1, 6, and 12 months postoperatively 
as follow 6.80±1.12, 2.70±0.890, 1.68±0.819, 
1.52±0.68 respectively, there was a high 
Significant correlation between VAS back pain 
preoperatively and post-operative 1,6,12 months 
respectively (P <0.001), the post-operative 
statistical improvement of the back pain is 

explained by the truly minimal invasive nature of 
the approach which doesn’t require muscle 
splitting, nor bone resection [9]. 
 The mean ODI preoperatively, 6 m & 
12months postoperatively as follow 41.68±0.476, 
23.76±2.42, 14.60±2.68, and   statistically it was 
high significant (P<0,001). In the current study, the 
marked improvement of back pain, leg pain and the 
functional status which reported after the operation 
is consistent with other many randomized control 
studies which added more advantages of 
endoscopic procedures as less use of narcotic 
analgesics, rapid recovery and easy rehabilitation 
[10,11,13,19]. They also noted that the revision of 
surgery itself after TED is easier due to minimal 
scarring and relative preserved anatomy [8,10,19] 
which also noticed by us in the recurrent cases. 

 In the current study, only one patient  had 
superficial  wound infection, two patients (4%) has 
suffered from postoperative discitis, which is 
comparable with the percentage in other series  
[7,10,20,21] and  dural tear noticed in 2 patients 
(4%)  which also comparable to the percentage 
reported in other series [22,23]. Prevalence of 
accidental dural tear is variable (1.8 to 17.4%),  and 
the rate of dural tear decreased with the increase of 
the experience [18,23,24]. In our study, 5 patients 
(10%) suffered from recurrent LDP and sciatica, 
three of them re-operated later on by microscopic 
discectomy, the rest two patients have done by 
endoscopy again  and all have doing fine. This rate 
of recurrence is comparable to some series 
[1,17,23, 25] but higher than which reported in 
other ones [26,27]. 
 Three (3) patients (6%) in our study have 
suffered from dysaethesia, all 3 cases happened in 
the first 10 cases and relieved within weeks with 
Gabapentin, after that we have used transforaminal 
injection by the end of the procedure as a routine 
and we didn’t notice it later on. 6% dysaethesia in 
our study is comparable to that reported in other 
studies [28], but higher than some previous reports 
[10, 21, 23]. 

 According to Mac Nab’s Outcome Criteria, 
the overall good to excellent results in our study 
(43 pt, 86%), fair (3 pt, 6%), poor outcome (4 pt, 
8%) and this was comparable with other results 
discussed the same issue [1,10,13,25], and lower 
than other  outcome results due to the learning 
curve which needs time to improve [11,12,29]. 
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 Recommendation:  1) good selection of the 
patients; 2) patience in learning, because the 
leanring curve is relatively long. 

Conclusion: 

 The Percutaneous transforaminal discectomy 
has been advanced over the last decades and 
become an accepted, safe and successful choice for 
management of lumbar disc prolapse and 
associated sciatica in selected patients, although the 
microdiscectomy remains the gold standard one. 

 Limitations of this study are limited number 
of patients, it is a retrospective study without 
control group, don’t include the entire lumber disc 
levels. 
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  العربى لملخصا
 تجربة مبكرة لأول خمسين حالة: استئصال القرص القطني بالتنظير الداخلي عن طريق الجلد

، واستئصال من استئصال القرص المعياري لازاله الغضروف القطنى بدايه تم استخدام العديد من الأساليب الجراحية :الخلفية
، واستئصال القرص بالمنظار عبر الثقوب لعلاج القرص طريق الجلد، واستئصال القرص بين الصفائح عن القرص المجهري

استئصال القرص بالمنظار عبر المثانة من خلال مثلث كامبين هو إجراء جراحي بسيط يمكن إجراؤه تحت . الفقري المتدلي
 .المضاعفات ، مع إقامة قصيرة في المستشفى مع الحد الأدنى منتأثير التخدير الموضعي ، دون انقسام العضلات

، ، والتقنية الجراحيةالهدف من هذه الدراسة هو تقييم التجربة المبكرة لاستئصال القرص القطني بالمنظار عبر الثقوب :الهدف
 .، والنتائج الإجماليةوالمضاعفات

واحد بسبب دراسة بأثر رجعي شملت خمسين مريضا يعانون من آلام أسفل الظهر وعرق النسا من جانب  :المرضى والطرق
مستشفيات جامعة (، وتم علاجهم باستئصال القرص عبر المثانة بالمنظار في قسم جراحة الأعصاب القرص الفقري المتدلي

مريضا تحت  ١٥، مريضا تحت محلي ٣٥( ٢٠١٨إلى ديسمبر  ٢٠١٧ومستشفى الحلمية العسكري من يونيو ) الزقازيق
للتقييم السريري قبل ) Oswestry (ODIومؤشر الإعاقة ) VAS(اظرية المرئية تم استخدام النتيجة التن). التخدير العام

  .المستخدمة لتقييم النتيجة Mac Nabتم تعديل معايير . شهرا بعد الجراحة ١٢و  ١٦الجراحة للمرضى ، وتمت المتابعة في 
مرضى ،  ٣(، نتائج عادلة )٪٨٦، مريضا ٤٣(، لوحظت نتائج جيدة إلى ممتازة المعدلة MacNabباستخدام معايير  :النتائج

 ٣(، عسر الإحساس )٪٤، مرضى ٢(، اضطرابات في لم يلاحظ أي مضاعفات كبيرة). ٪٨، مرضى ٤(ونتائج سيئة ) ٪٦
، حالة واحدة عدوى الجرح )٪٤، مرضى ٢(، تمزق الجافية في )٪١٠، مرضى ٥(، هبوط الغضروف الراجع )٪٦، مرضى

، يعني )ساعة ١١.٢٠±  ١٤.٧٦(، يعني البقاء في المستشفى دقيقة ١٦.٩٠±  ٧٢.٦٠وقت العملية كان ، متوسط السطحي
 .يوما ٦.٣٣±  ٢٦.٣٦العودة إلى العمل كان 

بح خيارا مقبولًا وآمنًا وناجحا تم تطوير استئصال القرص عبر الجلد عبر الجلد على مدى العقود الماضية وأص :الخلاصة
لإدارة تدلي القرص القطني وعرق النسا المرتبط به في مرضى مختارين ، على الرغم من أن استئصال القرص المجهري 

  .يظل المعيار الذهبي
 .استئصال القرص - قطني  -كامبين  - ، بالمنظار عبر الثقوب :الكلمات المفتاحية

 


