
INTRODUCTION 

Foraminal and extraforaminal lumbar disc herniations 

(LDHs) have been reported to account for 6.5% to 12% of all 

LDH cases [1-3]. Compression of the spinal nerve and dorsal 

root ganglion may occur, causing severe pain that is often unre-

sponsive to conservative management, requiring surgery [3]. 

Foraminal LDH are located ventral to the facet joints, making 

them difficult to approach using a normal posterior approach 

while preserving the facet joints, possibly resulting in postop-

erative instability. Although various modifications of standard 

open and microsurgical techniques have been described for 

foraminal LDH [1,2,4,5], endoscopically approaching the fo-
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raminal lesions allows for facet joint preservation. There are 2 

types of approaches: the transforaminal approach (TFA), which 

is accessed from approximately 8–12 cm lateral to the midline, 

and the translaminar approach (TLA), which is accessed by 

creating a small fenestration on the isthmus of the vertebral 

lamina. This article outlines the key points for foraminal LDH 

removal using full-endoscopic TLA. 

MATERIALS AND METHODS 

1. Indication 

TLA to access foraminal lesions, such as disc herniation and 
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foraminal stenosis, is particularly effective for foraminal LDH 

protruding from the medial part of the foramen at the L5/S1 

level [6-8]. Because the transverse diameter of the L5/S1 fora-

men is anatomically long, it is relatively difficult. Furthermore, 

the iliac crest frequently disturbs disc puncture, which is an 

initial step in TFA. TFA for foraminal LDH is more challenging 

than for other vertebral levels. 

Between 2020 and 2022, 896 full-endoscopic surgeries for 

LDH were performed at Iwai Orthopaedic Hospital. Among 

these, TLA was used in 17 patients with foraminal LDH. 

The patients’ background data, including age, sex, length of 

hospital stay, operation time, blood loss, surgical levels, Nu-

merical Rating Scale (NRS) for leg pain at admission and dis-

charge, and postoperative subjective satisfaction score (ranging 

from 1 [low satisfaction] to 10 [extreme satisfaction]), were ret-

rospectively assessed at 3-month postsurgery. 

2. Surgical Procedure 

1) Anesthesia and skin marking 
After induction of general anesthesia, the patients were 

placed in the prone position. Muscle relaxants were reversed 

and motor-evoked potential (MEP) monitoring was initiated. A 

fluoroscope centered across the operating table ensured appro-

priate positioning. An 8-mm skin incision was made 15–20 mm 

lateral to the midline. Although it can improve the intraopera-

tive orientation, discography was not performed in all cases, as 

the puncture points differed. 

2) Insertion of endoscope 
The obturator was positioned on the lamina dorsal surface. 

As fenestration is mainly performed in the isthmus of the 

lamina, the obturator was inserted parallel to the endplate at 

the level of the foramen while monitoring lateral fluoroscopy. 

A 7-mm diameter working sheath was placed at the deepest 

insertion site at a 30° angle (Figure 1A, B). Subsequently, an 

endoscope with a working channel diameter of 4.1 mm is intro-

duced (RIWOspine GmbH, Knittlingen, Germany). 

3) Surgical procedure (endoscopic manipulation) 
After inserting the endoscope, forceps and a bipolar radiofre-

quency electrode system (Elliquence, Baldwin, NY, USA) were 

used to expose the isthmus of the lamina. Instrument position-

ing was confirmed using a lateral fluoroscopic view. The lamina 

was thinned using a 3.5-mm diameter (NSK-Nakanishi Japan, 

Tokyo, Japan) diamond bar on a high-speed drill. The area of 

bone resection should be approximately 10 × 10 mm instead of 

focusing on a single deep point. Cases of severe degeneration 

may require drilling the tip of the inferior articular process of 

the rostral lamina. After exposing the inner cortical bone of the 

lamina, resection of the inner cortical bone began at the site 

covering the superior articular process (SAP) to provide guid-

ance and ensure safe progression (Figure 2A). After SAP resec-

tion, the vertebral disc underneath was visible (Figure 2B) and 

could be subsequently removed. 

4) Final checking point 
After successfully performing the discectomy, the decom-

pressed nerve root became visible (Figure 2C). Decompres-

sion of the nerve root may increase the MEP response in the 

corresponding nerve root region. No drains were placed and 

bedrest was not required 3-hour postsurgery. The patient was 

Figure 1. The location and angle of the endoscope. Anteriorposterior (A) and lateral (B) views.
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discharged on the following day. Preoperative magnetic reso-

nance imaging (Figure 3A, B) and postoperative computed to-

mography demonstrating the extent of bone removal in the left 

L5/S1 foraminal LDH (Figure 4A–C) are shown. 

3. Ethics Statement  

This study was approved by ethics committee of the Iwai 

Medical Foundation, and informed consent was obtained from 

the patients for publication of this study and any accompany-

ing images.

RESULTS 

Of the 17 patients, 12 were men and 5 were women (mean 

age, 67 years). The operative levels were L3/4 in 1 case, L4/5 in 

2 cases, and L5/S1 in 14 cases. The mean operative time was 72 

minutes; blood loss was negligible in all patients. The average 

postoperative stay was 1.2 days, and there were no major com-

plications. The mean pre- and postoperative NRS for leg pain 

improved from 6.4 to 1.8. The mean patient satisfaction score 

was 7 (Table 1). 

DISCUSSION 

Discectomy for foraminal LDH reportedly has a higher post-

operative incidence of residual radicular pain and paresthesia 

than central LDH due to direct compression of the dorsal root 

ganglion [9]. 

Upward migrated LDH to the axilla of the exiting nerve has 

been termed the “hidden zone’’ by Macnab in 1971, and ac-

counts for 10% of patients with extruded LDH [10]. Preservation 

of the facet joints with the conventional posterior approach is 

challenging, and postoperative instability can be a concern. 

The TLA was developed to approach the hidden zone direct-

ly from above by creating a window in the isthmus part of the 

lamina. Many reports exist using the transpars approach using 

the open technique by Di Lorenzo et al. [4] in 1998, as well as 

reports utilizing the caspase retractor, tubular retractor under 

the microscope, and endoscopic techniques [5,11]. Currently, 

an 8-mm full-endoscopic surgery is considered the least inva-

sive technique [12-16]. 

The endoscope has a 25° angle at its tip, allowing for a wider 

osteotomy of the deeper layers compared to the superficial lay-

ers. This enables preservation of the medial and lateral lamina, 

thereby preventing iatrogenic spondylolisthesis. 

The TFA for foraminal lesions is also effective [17]; however, 

accessing the medial side of the foramen at the L5/S1 level is 

challenging because of the iliac crest. Accessing the foramen 

in patients with degenerative narrowing of the L5 transverse 

Figure 2. Intraoperative image of left L5/S1 fully endoscopic discectomy via the translaminar approach. (A) Exposure of the su-
perior articular process (SAP) after removal of the inferior articular process (IAP). (B) Exposure of the disc herniation (DH) after 
removal of SAP. (C) Decompressed nerve root (NR) visible after removal of the DH.
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Figure 3. Preoperative magnetic resonance image showing left 
L5/S1 foraminal stenosis. (A) Sagittal view. (B) Axial view.
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Figure 4. Postoperative computed tomography showing the range of bone removal. (A) Sagittal view. (B) Axial view. (C) Three-di-
mensional view. Arrowheads indicate the areas of removed bone.
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Table 1. Summary of 17 cases 

Case No. Age (yr) Sex Level Operation time (min) Postoperative stay (day) Preoperative NRS Postoperative NRS Satisfaction score
1 81 M L4/5 71 1 8 1 8
2 85 M L5/S1 58 1 6 3 10
3 63 M L5/S1 88 1 8 5 4
4 56 M L5/S1 80 1 3 0 8
5 49 M L5/S1 68 1 5 3 10
6 73 M L5/S1 74 1 6 0 7
7 60 M L4/5 67 1 3 0 9
8 44 M L5/S1 81 1 10 5 5
9 72 F L5/S1 62 2 9 3 10
10 72 M L5/S1 76 1 5 0 7
11 77 F L5/S1 57 1 4 3 8
12 54 M L5/S1 112 1 9 2 6
13 54 M L5/S1 72 1 3 1 5
14 81 F L3/4 56 1 9 2 4
15 76 M L5/S1 61 1 7 2 8
16 70 F L5/S1 83 2 9 0 8
17 72 M L5/S1 59 2 5 2 2

NRS, Numerical Rating Scale.

process and sacral alar is also difficult. In such cases, the TLA is 

more suitable than the TFA. 

TLA is also useful for accessing the hidden zone at L4/5 and 

higher; although, iatrogenic spondylolisthesis due to excessive 

bone resection is possible, as the width of the isthmus becomes 

narrower anatomically at higher lumbar levels. 

The average age of the patients in this study was slightly high-

er and many had mild foraminal stenosis. TLA can also enlarge 

the corresponding foramen in cases of foraminal stenosis by 

drilling the SAP [6-8]. 

Extraforaminal lesions are unsuitable for use in TLA because 

they are inaccessible. The posterolateral approach, which is 

accessed 5–8 cm lateral to the midline, is appropriate for ex-

traforaminal pathologies. Therefore, an accurate preoperative 

diagnosis of the nerve root compression location using imaging 

and electrophysiological studies is crucial. 

TLA is a minimally invasive approach to reach the foraminal 

lesion; however, it should only be performed after mastery of the 

usual endoscopic approach techniques, as the lack of anatomical 

landmarks is challenging for beginners in endoscopic surgery. 

CONCLUSION 

Full-endoscopic TLA for foraminal LDH is not only a mini-
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mally invasive but also useful approach to preserve facet joint. 

NOTES
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