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Abstract

In this review article, we compare the operative outcomes and minimal invasiveness of full-endo-
scopic discectomy (FED) and microendoscopic discectomy (MED). Data were reviewed mainly from
recent meta—analyses. We also summarized our previous experiences with FED and MED and
attempted to clarify the differences between these two techniques. The operative outcomes were
found to be almost identical in both groups. There were fewer postoperative complications with FED
than with MED in both previous studies and in our experience. Furthermore, FED was superior to MED
at preventing disc height loss, which is an indicator of postoperative disc degeneration. Therefore, we
recommend FED as the first option for the treatment of lumbar disc herniation, because it has a better
safety profile and is minimally invasive.
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Tablel Summary of meta-analyses of comparisons between microendoscopic discectomy (MED) and full-endoscopic
discectomy (FED) (a) and the interlaminar approach (ILA) and transforaminal approach (TFA) (b)

Number Number Conclusion
Author Year of of . . Low back Operative ..
studies cases Recurrence Reoperation Leg pain pain outcome™ * Complication

Feng F7) * 2017 29 3,146 FED>MED FED>MED FED<MED
Shi RY 2019 18 2,161 FED=MED FED>MED FED=MED FED<MED FED=MED FED=MED
Yu PY 2019 8 805 FED<MED FED<MED FED>MED

Chen XV-* 2019 18 2,273 FED>MED FED =MED
Chen X?* 2020 20 1,018 FED>MED FED>MED FED <MED

Zhao XM® 2020 12 2,400  FED>MED FED>MED

Liws®* 2022 25 2,258 FED=MED FED<MED
b
Number Number Conclusion
Author Year of of Operative Radiation  Intraoperative Operative .
. Recurrence . . ++ Complication
studies  cases exposure bleeding outcome

Chen J%*** 2018 9 621 ILA<TFA ILA<TFA ILA=TFA ILA=TFA  ILA=TFA
Huang Y*' 2020 13 974 ILA=TFA ILA<TFA ILA<TFA ILA<TFA ILA=TFA ILA>TFA
He DW? 2021 13 770 ILA<TFA  ILA<TFA ILA=TFA ILA=TFA
Jitpakdee K2 2022 18 1,948 ILA=TFA ILA<TFA ILA<TFA ILA=TFA ILA<TFA ILA=TFA

* : These studies included analyses other than the MED and FED.
: Operative outcomes were evaluated using the Oswestry Disability Index (ODI), visual analog scale (VAS), Japanese Orthopae-

&k

dic Association (JOA) scores, success rate, and Macnab criteria.

& %k k

: This study only analyzed L5/S1 lumbar disc herniation.
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Table 2 Annual number of incidents and accidents related to microendoscopic discectomy (MED) and full-
endoscopic discectomy (FED) reported by the Japanese Orthopaedic Association

2018 2019 2020
Number Number . Number Number . Number Number .
Incidence Incidence Incidence
of of (%) of of (%) of of (%)

operation incident operation incident operation incident
MED Intracanal 6,396 131 2 6,175 150 2.4 6,327 116 1.8
MED Extracanal 793 9 1.1 709 10 14 729 6 0.8
Total 7,189 140 1.9 6,884 160 2.3 7,056 122 1.7
FED ILA 1,688 19 1.1 1,472 17 1.2 1,447 11 0.8
FED TFA 1,296 11 0.8 1,353 7 0.5 1,532 6 0.4
FED PLA 547 3 0.5 344 0 0 520 2 0.4
Total 3,531 33 0.9 3,169 24 0.8 3,499 19 0.5
FED/MED (%) 49.1 46 49.6

PLA : posterolateral approach

Table3 Operative outcomes of 373 patients with L4/5 lumbar disc herniation (LDH) who
underwent microendoscopic discectomy (MED) or full-endoscopic discectomy (FED)
during the same period (January 2016 to March 2020)

MED FED

(n=249) (n=124) PRI

Operative time (min), mean (SD) 59.3 (27.0) 47.7 (19.9) <0.001
Volume of removed nucleus pulposus (g), mean (SD) 0.65 (0.61) 1.03 (0.83) <0.001
Frequency of laminectomy, n (%) 249 (100.0) 30 (24.2) <0.001
Complications

Dural tear,n (%) 6 (2.4) 0 (0) 0.18

Postoperative hematoma, n (%) 1 (0.4) 0 (0) 1
Recurrent LDH, n (%) 16 (6.4) 7 (5.6) 1
NRS at admission, mean (SD) 6.1 (2.3) 6.6 (2.3) 0.024
NRS at discharge, mean (SD) 1.2 (1.5) 14 (1.7) 0.4
ODI at admission, mean (SD) 43.4 (16.9) 44.0 (17.9) 0.76
ODI 1 year, mean (SD) 12.1 (12.7) 11.2 (10.9) 0.55
ODI 2 year, mean (SD) 10.5 (10.8) 12.0 (10.6) 0.29
EQ-5D at admission, mean (SD) 0.5 (0.2) 0.5 (0.2) 0.056
EQ-5D at 1 year, mean (SD) 0.9 (0.2) 0.8 (0.2) 0.63
EQ-5D at 2 years, mean (SD) 0.9 (0.1) 0.8 (0.1) 0.084

NRS : neumerical rating scale
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Fig.1 Schematic representation of two different approaches of full-endoscopic dis-
cectomy-transforaminal approach (FED-TFA)
a : Inside-out, b : Outside-in.
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FED (n=39) MED (n=27) p-value

Male sex,n (%)

Smoking, n (%)

(IQR Q25-75)

75)

Q25-75)

Age (years), median (IQR Q25-75)

Height (cm), median (IQR Q25-75)
BMI (kg/m?), median (IQR Q25-75) 24.56 (21.48-26.23) 23.80 (20.08 —26.77) 0.62

Volume of removed nucleus pulposus  0.60 (0.50-1.10)
(g), median (IQR Q25-75)

Follow-up periods (months), median
Preoperative DHI, median (IQR Q25-  0.23 (0.19-0.29)
Postoperative DHI, median (IQR  0.22 (0.18-0.27)

b DHIratio, median (IQR Q25-75)

46 (39-53) 44 (28-55) 0.25
25 (64.1%) 17 (63.0%) 0.92
168 (160-177) 164 (161-170) 0.44

9 (23.1%) 8 (29.6%) 0.55
0.80 (0.40-1.90) 0.17
20 (12-31) 17 (12-36) 0.98
0.24 (0.22-0.27) 0.43
0.22 (0.20-0.24) 0.69

0.94 (0.89-1.03) 0.90 (0.79-0.95) <0.05

Fig.2 Radiographic measurements of the lumbar disc height (a) and the disc height change between microendoscopic discectomy
(MED) and full-endoscopic discectomy (FED) performed by a single surgeon

D : anterior disc height, @ : middle disc height, @ : posterior disc height, @ : sagittal diameter of the overlying vertebral body. Disc height =

(D +@+®)/3 mm. Disc height index (DHI) = disc height/@. The interquartile range (IQR) Q25-75 indicates the spread of the middle 50%

of the dataset. BMI : body mass index
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Table4 Demographic data and comparative analysis of radiological findings between the interlaminar approach
(ILA) and the transforaminal approach (TFA) performed at the Iwai Orthopaedic Hospital

ILA TFA
(n=19) (n=105) pvalue
Age (years), mean (SD) 46.4 (17.0) 448 (14.9) 0.69
Male sex, n (%) 16 (84.2%) 9 (65.7%) 0.18
Body height (cm), mean (SD) 173.2 (8.0) 1667 (7.4) <0.001
Body weight (kg), mean (SD) 72.2 (13.6) 64.6 (13.5) 0.03
BMI, mean (SD) 23.7 (3.3) 23.1 (3.9) 0.55
Operative time (min), mean (SD) 67.2 (21.5) 44.2 (17.5) <0.001
Frequency of laminectomy, n (%) 12 (63.2%) 18 (17.1%) <0.001
Volume of removed nucleus pulposus (g), mean (SD) 0.71 (0.67) 1.08 (0.85) 0.07
Intraoperative bleeding (mi/), mean (SD) 3.7 (2.2) 6.5 (29.0) 0.68
Postoperative hospital stay (days), mean (SD) 1.5 (0.9) 1.5 (0.9) 0.98
Complications 0 (0) 0 (0) 1
Recurrent LDH, n (%) 2 (10.5%) 5 (4.8%) 0.29
LDH type,n (%)
Central 4 (211%) 50 (47.6%) 0.03
Ventral 2 (63.2%) 51 (48.6%)
Axillary 3 (15.8%) 4 (3.8%)
Size of LDH*
Mean 0.50 0.53 0.28
SD 0.12 0.15
LDH migration
(=) 1 (5.3%) 30 (28.6%) 0.06
Near-migration zone 2/3 15 (78.9%) 64 (61.0%)
Far-migration zone 1/4 (15.8%) 11 (10.5%)
Configuration of 14 vertebral lamina Concave + 15 (78.9%) 3 (21.9%) <0.001
Concave — 4 (21.1%) 2 (78.1%)
Width of interlaminar space
Mean (mm) 25.05 20.64 <0.001
SD 3.31 3.20
Vertebral foramen
Height
Mean (mm) 18.11 19.26 0.07
SD 2.77 247
Width
Mean (mm) 8.98 10.24 0.02
SD 2.44 2.18
Iliac crest position, n (%)
Type 6 12 (63.2%) 35 (33.7%) 0.02
<Type5 7 (36.8%) 69 (66.3%)

* : The lumbar disc herniation (LDH) size was calculated using the ratio of the height of the protrusion to the anteroposterior

diameter of the spinal canal (max=1)%.
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lliac crest

d

Fig.3 Preoperative radiological findings for the vertebral lamina, vertebral foramen, and iliac crest

: A concave (—) shape was defined as a straight caudal margin of the upper vertebral laminae (CM-UVL), as evaluated

using three-dimensional computed tomography (CT), whereas a concave (+) shape was defined as a CM-UVL with

: The interlaminar space width was calculated using axial CT and determined as the widest distance between the bilateral facet

: Foraminal height was measured as the maximum distance between the inferior margin of the pedicle of the superior vertebra

and the superior margin of the pedicle of the inferior vertebra (dotted line). The foraminal width was measured as the
shortest distance between the superior edge of the superior articular process of the caudal vertebra and the posterior edge

: The highest point of the iliac crest was classified using Choi's classification. Type 6 is the point between the upper margin of

the L5 pedicle and the lower endplate of the 14 vertebral body. We classified the findings as types 1-5 and defined type 6 as

a
measurable concavity.
b
joints at the corresponding disc level (between the two white arrows).
c
of the inferior endplate of the cranial vertebra (solid line).
d
high iliac crest.
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