
Received:  2018.09.22
Accepted:  2018.12.03

Published:  2019.03.30

  2443      4      12      37

Percutaneous Transforaminal Endoscopic 
Discectomy versus Micro-Endoscopic Discectomy 
for Lumbar Disc Herniation

	 ABCEF  1	 Panfeng Yu
	 BCDE  1	 Hua Qiang
	 BCD  1	 Jianwei Zhou
	 ADEF  2	 Peng Huang

	 Corresponding Author:	 Peng Huang, e-mail: zju001@hotmail.com
	 Source of support:	 Departmental funding from Chinese PLA General Hospital (No. 2016MBD-013)

	 Background:	 Percutaneous transforaminal endoscopic discectomy (PTED) and micro-endoscopic discectomy (MED) are al-
ternative minimally invasive, widely performed procedures for the treatment of lumbar disc herniation (LDH). 
This study compared the clinical outcomes of these 2 surgical techniques in treating LDH.

	 Material/Methods:	 A comprehensive literature search was performed in PubMed, MEDLINE, EMBASE, Cochrane, and Google Scholar 
to identify all relevant studies comparing PTED and MED in treating LDH.

	 Results:	 Eight comparative studies assessing a total of 805 patients were included for the final analysis. The results in-
dicated that PTED needs a shorter incision [–1.02 (–1.21 to –0.83), p<0.001], less time in bed [–2.14 (–3.34 to 
–0.94), p<0.001], and shorter hospital stay [–1.92 (–2.90 to –0.94), p<0.001], whereas MED is superior regarding 
intraoperative fluoroscopy [7.47 (2.78 to 12.17), p=0.002] and total cost [0.69 (0.38 to 1.00), p<0.001]. No sig-
nificant differences were found on operation time, intraoperative blood loss, or complications. Significant lower 
back pain was found in the PTED group at 1 week postoperatively [–0.52 (–0.95 to –0.10), p=0.02] and 1 year 
postoperatively or the last follow-up [–0.41 (–0.76 to –0.06), p=0.02]; significant lower leg pain was also de-
tected at 1 week postoperatively [–0.52 (–0.75 to –0.30), p<0.001]. Oswestry Disability Index (ODI) was signif-
icant better at 1 week postoperatively in the PTED group [–4.41 (–7.03 to –1.79), p=0.001]. No significant dif-
ferences were detected at other time points regarding pain score and ODI.

	 Conclusions:	 Both PTED and MED are safe and effective techniques for treating LDH. However, taking all clinical outcomes 
together, PTED might be a preferable treatment modality for LDH.
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Background

Lumbar disk herniation (LDH), one of the most common condi-
tions for which patients visit the Department of Orthopedics, 
always carries a series of signs and symptoms [1]. Lumbosacral 
radiculopathy caused by the bulge of the nucleus pulposus and 
the secondary inflammatory reaction is the most challenging 
problem and often leads to surgical evaluation when conserva-
tive management fails [2]. The traditional discectomy through 
laminotomy and microdiscectomy (MD) have obtained satis-
factory results [3,4], but most experienced spine surgeons now 
prefer use of minimally invasive procedures that cause less 
trauma and lead to faster rehabilitation, such as percutane-
ous transforaminal endoscopic discectomy (PTED) and micro-
endoscopic discectomy (MED), which are widely performed in 
treating LDH and achieve satisfactory clinical outcomes [5,6].

MED, first described by Foley et al. in 1997 [7], uses a micro-
endoscope for visualization and the paraspinous muscles are 
handled by muscle splitting through dilators, which causes 
less trauma to the muscle and soft tissue. Numerous studies 
have confirmed its safety and efficacy, even when treating re-
current LDH [6,8]. PTED, introduced by Yeung et al. in 2002 [9], 
is more minimally invasive, with posterior column lumbar struc-
tures preserved. A systematic review and meta-analysis dem-
onstrated that the clinical outcomes are comparable to those 
achieved using MD [10].

Since the indications for PTED and MED are similar to clas-
sical open microdiscectomy when performing surgeries in 
LDH [11,12], surgeons encounter a dilemma in choosing be-
tween these 2 minimally invasive techniques. Many com-
parative studies were performed to elucidate this issue, but 
their variable methodologies, small sample sizes, wide con-
fidence intervals, and conflicting results have limited their 
clinical utility [13–20]. To date, no meta-analysis has been 
published that resolves this debate. Thus, we conducted the 
present meta-analysis of all high-quality comparative studies 
to clarify whether PTED yields better clinical outcomes than 
MED for treatment of LDH.

Material and Methods

This meta-analysis was conducted according to the methodolog-
ical guidelines and recommendations outlined by the Cochrane 
Collaboration (Oxford, UK) [21]. Data were reported based on 
the Quality of Reporting of Meta-analyses: the QUOROM state-
ment [22]. We used a checklist to evaluate the quality of the 
randomized controlled trials (RCTs) [23], and the non-random-
ized studies (case-control study or cohort study) were eval-
uated with the Newcastle-Ottawa Scale (NOS) [24] by using 
a “star system” based on 3 broad perspectives – the selection 

of the study groups, the comparability of the groups, and 
the ascertainment of either the exposure or outcome of in-
terest – constituting a total of 9 stars. RCTs and high-quality 
non-randomized studies (³6 stars) are finally included in the 
meta-analysis [25].

Inclusion and exclusion criteria

Eligible studies included in this meta-analysis were required 
to meet the following inclusion criteria: (1) patients suffering 
from LDH; (2) high-quality comparative studies reporting 
the clinical outcomes evaluating PTED and MED procedures; 
(3) patients were followed for at least 6 months; (4) outcome 
measurements should include at least 1 of these parameters 
[Visual Analogue Scale (VAS)score, Oswestry Disability Index 
(ODI), operation time, blood loss, length of hospital stay and 
complications]. Exclusion criteria were as follows: (1) abstracts, 
letters or meeting proceedings; (2) repeated published data; 
(3) studies including patients who had an intervertebral infection, 
traumatic fracture, or previous spinal surgery at the same level.

Literature search

A comprehensive literature search was performed to identify 
all published comparative studies comparing PTED and MED for 
the treatment of LDH. Two independent reviewers performed 
a systematic electronic search of PubMed, MEDLINE, EMBASE, 
Cochrane Library and Google Scholar from dates of inception 
to August 31, 2018. Key words used for searching were “lum-
bar disk herniation”, “LDH”, “percutaneous transforaminal en-
doscopic discectomy”, “percutaneous endoscopic discectomy”, 
“transforaminal endoscopic discectomy”, “percutaneous dis-
cectomy”, “micro-endoscopic discectomy”, “micro-endoscopic”, 
and “minimally invasive”. The search was restricted to articles 
written in English.

Article selection and validity assessment

RCTs and high-quality comparative studies comparing PTED 
and MED were included in this meta-analysis. Inappropriate 
articles were filtered out by scanning the title of each study. 
Afterwards, abstracts of remained studies were reviewed by 
independent reviewers and those were potentially relevant 
to our study were selected. The reference lists of these arti-
cles were further reviewed for any additional studies. We then 
critically evaluated the studies according to the inclusion and 
exclusion criteria, evaluated the quality of RCTs by the pro-
posed checklist [23], and assessed non-randomized studies by 
using NOS [24]. All disagreements were solved by discussion 
to achieve consensus and further confirmed by a third author.
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Data extraction

Data on clinical outcomes from individual studies were 
extracted independently be 2 reviewers and double-checked 
with the original information to avoid mistakes. Results were 
reviewed by a senior author; any disagreements were re-
solved by discussion. Data extracted from each article included 
study characteristics, participant demographics, sample size, 
follow-up time, surgical level, operation time, intraoperative 
blood loss, intraoperative fluoroscopy, incision length, time in 
bed and hospital stay, total cost, perioperative VAS and ODI, 
MacNab standard, 36-item Short-Form Health Survey (SF-36), 
and complications. Among these, the perioperative VAS score 
and ODI were regarded as primary outcomes.

Statistical analysis

The meta-analysis was analyzed using Review Manager 5.3 
(RevMan 5.3. Ink, Cochrane Collaboration, Oxford, United 
Kingdom). The I2 statistic [26] (range from 0 to 100%) was uti-
lized to quantify heterogeneity between studies. An I2 value of 
>50% indicates substantial heterogeneity, and random-effects 
analysis [27] was used for comparing results with heteroge-
neity; otherwise a fixed-effects analysis [28] was performed. 
Continuous variables are reported as mean difference (MD) 
and 95% confidence intervals (CI) such as operation time, and 
dichotomous variables (e.g., complications) are presented as 
risk ratios (RR) and 95% CI. A p value <0.05 was considered 
to indicate a significant difference.

Results

A flow diagram of the studies identified is shown in Figure 1. 
Of the 599 studies retrieved by the primary search, 48 were 
duplicates and 541 studies were excluded based on the titles, 
abstracts, and full-text screening, leaving 10 potential arti-
cles. After critical evaluation, 2 articles were further excluded, 
of which 1 [29] was excluded because the Teng’s automated 
percutaneous discectomy (APLD) [30] was performed in this 
study instead of PTED; the other [31] was excluded because 
some the patients received full-endoscopic interlaminar ap-
proach discectomy, which may introduce potential bias to 
our study. Among the 8 included articles, 1 was an RCT with 
a CONSORT 20 of a maximum 22 score [14]; the other 7 articles 

Other sources (n=12)Predefined database searching
(n=587)

Total (n=599)

Eligible for further
assessment (n=10)

Studies included in the
Meta-analysis (n=8)

Duplicated articles (n=48)
Excluded based on litle, abstract and
full-text screening (n=541)

Excluded:
Different surgical procedure (n=1)
With interlaminar approach included (n=1)

Figure 1. Flow diagram of studies identified in the meta-analysis.

Study (year) Study type Study quality Patients
Average age 
(years old)

Follow-up time Surgical level

Abudurexiti T 
(2018) [13]

Prospective cohort 
study

NOS 8 stars 82/134
38.2±9.2/ 
36.3±8.6

6 months to 
2 years

L2–S1 
(mostly L4/L5, L5/S1)

Chen Z 
(2018) [14]

RCT
CONSORT 20/22 
items

80/73
40.2±11.4/ 
40.7±11.1

1 year
L3–S1 

(mostly L4/L5, L5/S1)

Liu T 
(2012) [15]

Retrospective 
cohort study

NOS 6 stars 25/13 41.5 (21–67) 13.5 months
L2–S1 

(mostly L4/L5, L5/S1)

Li H 
(2018) [16]

Case-control study NOS 8 stars 48/30
19.0±2.0/ 
19.4±1.5

5 years
L3–S1 

(mostly L4/L5, L5/S1)

Liu X 
(2017) [17]

Retrospective 
cohort study

NOS 7 stars 60/63
36.2±5.9/ 
33.1±6.7

2 years
L3–L5 

(mostly L4/L5)

Song H 
(2017) [18]

Case-control study NOS 8 stars 30/30
54.8±6.5/ 
53.6±6.4

18 months T12–S1

Sinkemani A 
(2015) [19]

Case-control study NOS 7 stars 36/50
44.2±6.5/ 
41.5±7.2

1 year
L3–S1 

(mostly L4/L5, L5/S1)

Yoon S 
(2012) [20]

Retrospective 
cohort study

NOS 6 stars 25/26
45.9 (13–70)/ 
56.5 (32–79)

6 months at 
least

L1–S1 
(mostly L4/L5, L5/S1)

Table 1. The pooled data of included studies (PTED/MED).

RCT – randomized controlled trial; NOS – Newcastle-Ottawa Scale; CONSORT – Consolidated Standards of Reporting Trials.
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were observational studies with a NOS 6 ³ stars [13,15–20], 
which were all eligible for the meta-analysis. These studies in-
cluded a total of 805 patients, 386 of whom constituted the 
PTED surgical group and the MED intervention group com-
prised the remaining 419 patients. Table 1 summarizes the 
characteristics of the 8 included articles.

Outcome analysis

The results of the meta-analysis for the clinical outcomes are 
presented in the relevant forest plots and tables (Figures 2, 3, 
Tables 2, 3).

Perioperative outcome measurements

We combined the results of 6 studies [13,14,16,17,19,20] in 
which the hospital stay was stated. A significantly shorter 

Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 50–50 100–100
Favours PTED Favours MED

Weight

Song H 2017
Sinkemani A 2015
Liu X 2017
Li H 2018
Chen Z 2018
Abudurexiti T 2018

Total (95% CI)
Heterogeneity: Tau2=449.84; Chi2=245.05, df=5 (P<0.00001); I2=98%
Test for overall effect: Z=1.08 (P=0.28)

78.7
93.9

43
65.8
97.2

85

13.4
32.3
13.3

2.2
45.8
10.6

2.10 [–5.14, 9.34]
47.00 [35.69, 58.31]

–14. 00 [–18.11, –9.89]
–3.40 [–14.77, 7.97]

5.50 [–8.49, 19.49]
21.00 [18.28, 23.72]

9.56 [18.28, 26.94]

Total

30
36
60
48
80
82

336

Mean SD

76.6
46.9

57
69.2
91.7

64

15.15
14.7

10
19

42.5
8.6

Total

30
50
63
30
73

134

380

MED

17.0%
16.3%
17.3%
16.3%
15.7%
17.4%

100.0%

Figure 2. Forest plot of operation time.

Study or subgroup Events
PTED Odds Ratio

M-H, fixed, 95% CI
Odds Ratio

M-H, fixed, 95% CI

0 100.1 1000.01
Favours PTED Favours MED

Weight
Li T 2012
Sinkemani A 2015
Song H 2017

Total (95% CI)
Total events
Heterogeneity: Chi2=0.16, df=2 (P=0.92); I2=0%
Test for overall effect: Z=0.50 (P=0.61)

21
34
28

83

0.95 [0.15, 6.06]
1.48 [0.26, 8.54]

1.56 [0.24, 10.05]

1.31 [0.46, 3.69]

Total
25
36
30

91

Events
11
46
27

84

Total
13
50
30

93

MED

37.0%
34.2%
28.8%

100.0%

Figure 3. Forest plot of MacNab standard.

Time points
No. of 
studies

MD 
(95%CI)

P 
value

Preoperative 6
4.14

(–4.70 to 12.98)
0.36

1 week PO 2
–4.41

(–7.03 to –1.79)
0.001*

1 month PO 3
0.56 

(–4.15 to 5.27)
0.82

6 months PO 3
–1.13 

(–3.76 to 1.49)
0.40

1 year PO or 
last follow-up

6
–0.27

(–1.71 to 1.16)
0.71

Table 3. PTED vs. MED (ODI).

PO – postoperatively; * indicates significant difference.

Time points
No. of 
studies

MD 
(95%CI)

P 
value

Preoperative 6
0.01 

(–0.02 to 0.23)
0.90

1 week PO 3
–0.52

(–0.95 to –0.10)
0.02*

1 month PO 4
–0.11 

(–0.51 to 0.29)
0.59

6 months PO 3
–0.40 

(–0.98 to 0.19)
0.19

1 year PO or 
last follow-up

6
–0.41

(–0.76 to –0.06)
0.02*

Table 2. PTED vs. MED (back pain).

PO – postoperatively; * indicates significant difference.
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time was found in the PTED group (p<0.001, Figure 4). Time 
in bed was reported in 3 studies [13,14,18], which was also 
much shorter in the PTED group than in the MED group 
(p<0.001, Figure 5). Intraoperative fluoroscopy was presented 
in 2 studies [13,17], which indicated a much longer time in 
the PTED group (p=0.002, Figure 6); another 2 studies [14,19] 
showed that total cost was significantly higher in the PTED 
group (p<0.001, Figure 7). The incision length was shorter in the 
PTED group (Figure 8). No significant differences were detected 
in operation time or intraoperative blood loss (Figures 2, 9).

VAS score and ODI

A total of 7 studies reported VAS scores during the follow-up 
time points [13–18,20]; however, 1 study [20] presented the 

data without standard deviation, so we excluded that study 
when conducting the analysis. Two studies [15,18] combined 
back and leg pain, so we used them 2 times when performing 
the back pain and leg pain analysis separately. Table 2 sum-
marizes the forest plots of the back pain during the follow-
up time points, which indicated that significantly lower VAS 
scores were found at 1-week postoperatively and 1-year post-
operatively or the last follow-up in the PTED treatment group 
(p<0.05). Table 4 presents the forest plots of the leg pain data, 
and indicates that VAS score at 1-week postoperatively was 
significant better in the PTED group (p<0.001); a trend of bet-
ter VAS score in the PTED group was detected at 6 months 
postoperatively (p=0.07). No significant differences were found 
between groups at other time points.

Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 10–10 20–20
Favours PTED Favours MED

Weight

Abudurexiti T 2018
Chen Z 2018
Li H 2018
Liu X 2017
Sinkemani A 2015
Yoon S 2012

Total (95% CI)
Heterogeneity: Tau2=1.27; Chi2=42.43, df=5 (P<0.00001); I2=88%
Test for overall effect: Z=3.83 (P=0.0001)

4.5
8.1
3.8

2
5.1
9.3

1.6
4.2
1.8

1.
2.2
2.4

–2.80 [–3.41, –2.19]
–3.10 [–4.37, –1.83]
–1.00 [–1.77, –0.23]
–1.00 [–1.55, –0.45]

–0.40 [–1.26, 0.46]
–3.90 [–5.48, –2.32]

–1.92 [–2.90, –0.94]

Total

82
80
48
60
36
25

331

Mean SD

7.3
11.2

4.8
3

5.5
13.2

3
3.8
1.6

2
1.7
3.3

Total

134
73
30
63
50
26

376

MED

18.4%
14.9%
17.7%
18.7%
17.2%
13.1%

100.0%

Figure 4. Forest plot of hospital stay.

Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 10–10 20–20
Favours PTED Favours MED

Weight

Abudurexiti T 2018
Chen Z 2018
Song H 2017

Total (95% CI)
Heterogeneity: Tau2=1.09; Chi2=75.85, df=2 (P<0.00001); I2=97%
Test for overall effect: Z=3.50 (P=0.0005)

1.2
1.4
1.3

0.7
1.1
0.5

–1.60 [–1.88, –1.32]
–1.50 [–1.95, –1.05]
–3.30 [–3.61, –2.99]

–2.14 [–3.34, –0.94]

Total

82
70
30

182

Mean SD

2.8
2.9
4.6

1.4
1.6
0.7

Total

134
73
30

237

MED

33.7%
32.7%
33.6%

100.0%

Figure 5. Forest plot of time in bed.

Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 50–50 100–100
Favours PTED Favours MED

Weight

Abudurexiti T 2018

Liu X 2017

Total (95% CI)
Heterogeneity: Tau2=10.71; Chi2=14.24, df=1 (P=0.0002); I2=93%
Test for overall effect: Z=3.12 (P=0.002)

9.7

15

3.6

9

5.20 [4.31, 6.09]

10.00 [7.67, 12.33]

7.47 [2.78, 12.17]

Total

82

60

142

Mean SD

4.5

5

2.5

2

Total

134

63

197

MED

52.6%

47.4%

100.0%

Figure 6. Forest plot of intraoperative fluoroscopy.
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Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 2–2 4–4
Favours PTED Favours MED

Weight
Chen Z 2018

Sinkemaani A 2015

Total (95% CI)
Heterogeneity: Tau2=0.05; Chi2=9.95, df=1 (P=0.002); I2=90%
Test for overall effect: Z=4.30 (P<0.0001)

2.16

1.69

0.52

0.31

0.85 [0.70, 1.00]

0.53 [0.40, 0.66]

0.69 [0.38, 1.00]

Total
80

36

116

Mean SD
1.31

1.16

0.4

0.32

Total
73

50

123

MED

49.6%

50.4%

100.0%

Figure 7. Forest plot of total cost.

Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 2–2 4–4
Favours PTED Favours MED

Weight
Abudurexiti T 2018
Chen Z 2018
Li H 2018
Li T 2012
Liu X 2017
Sinkemani A 2015
Song H 2017
Yoon S 2012

Total (95% CI)
Heterogeneity: Tau2=0.01; Chi2=2.08, df=1 (P=0.15); I2=52%
Test for overall effect: Z=10.37 (P<0.00001)

0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.8

0
0
0
0

0.1
0

0.2
0.1

Not estimable
Not estimable
Not estimable
Not estimable

–1.10 [–1.25, –0.95]
Not estimable

–0.90 [–1.13, –0.67]

–1.02 [–1.21, –0.83]

Total
82
80
48
25
60
36
30
25

386

Mean SD
1.6

2
1.5
1.6
1.8
1.6
1.7
1.6

0
0
0
0

0.6
0

0.6
0

Total
134

73
30
13
63
50
30
26

419

MED

59.3%
40.7%

100.0%

Figure 8. Forest plot of incision length.

Study or subgroup Mean
PTED

SD
Mean difference

IV, random, 95% CI
Mean difference

IV, random, 95% CI

0 500–500 1000–1000
Favours PTED Favours MED

Weight

Abudurexiti T 2018
Li H 2018
Liu X 2017
Song H 2017

Total (95% CI)
Heterogeneity: Tau2=4479.30; Chi2=1818.31, df=3 (P<0.00001); I2=100%
Test for overall effect: Z=1.49 (P=0.14)

15
19

5
50.6

6.9
18

3
18.3

–122.00 [–126.11, –117.89]
–10.00 [–19.80, –0.20]

–18.00 [–20.58,]–15.42]
–50.10 [–67.98, –32.22]

–50.07 [–115.86, 15.73]

Total

82
48
60
30

220

Mean SD

7137
29
23

100.7

22.6
23.4

10
46.5

Total

134
30
63
30

257

MED

25.1%
25.0%
25.1%
24.7%

100.0%

Figure 9. Forest plot of intraoperative blood loss.

PO – postoperatively; * indicates significant difference.

Time points
No. of 
studies

MD 
(95%CI)

P 
value

Preoperative 6
0.08

(–0.14 to 0.29)
0.47

1 week PO 3
–0.52

(–0.75 to –0.30)
<0.001*

1 month PO 4
–0.11

(–0.29 to 0.07)
0.23

Table 4. PTED vs. MED (leg pain).

Time points
No. of 
studies

MD 
(95%CI)

P 
value

6 months PO 3
–0.16

(–0.33 to 0.01)
0.07

1 year PO or 
last follow-up

6
–0.07

(–0.22 to 0.08)
0.38
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ODI was reported in 7 studies [13,14,16–20], among which 
1 study [20] did not give the standard deviation and was thus 
excluded when performing analysis. Table 3 summarizes the 
forest plots of the ODI, showing that significantly lower ODI 
was detected in the PTED group at 1 week postoperatively 
(p=0.001), but this should be interpreted with caution as only 
2 studies presented data at this time point.

Complications

Six studies reported detailed complications in their co-
horts [13–17,20]; the overall incidence of complications was 
10.0% (66/659) and no significant difference was found 

between groups (p=0.98, Figure 10). Complication of resi-
due or recurrence was revealed in 5 studies [14–17,20], with 
no significant difference found between groups (p=0.54, 
Figure 11). A trend of transient dysesthesia was detected in 
2 studies [13,14], which indicates that this complication was 
more frequent with the MED technique (p=0.08, Figure 12).

Other measurements

MacNab standard data were reported in 3 studies [15,18,19], 
and the incidence of excellent and good was 90.8% (167/184), 
with no significant difference detected between groups (p=0.61, 
Figure 3). SF-36 scores were reported in 3 studies [14,19,20], 

Study or subgroup Events
PTED Odds ratio

M-H, fixed, 95% CI
Odds ratio

M-H, fixed, 95% CI

0 100.1 1000.01
Favours PTED Favours MED

Weight

Abudurexiti T 2018
Chen Z 2018
Li H 2018
Li T 2012
Liu X 2017
Yoon S 2012

Total (95% CI)
Total events
Heterogeneity: Chi2=0.91, df=5 (P=0.97); I2=0%
Test for overall effect: Z=0.03 (P=0.98)

8
11

1
3
5
4

32

1.21 [0.47, 3.14]
0.81 [0.33, 1.97]

0.62 [0.04, 10.25]
1.64 [0.15, 17.50]

0.86 [0.25, 2.99]
1.46 [0.29, 7.30]

1.01 [0.60, 1.69]

Total

82
80
48
25
60
25

320

Events

11
12

1
1
6
3

34

Total

134
73
30
13
63
26

339

MED

26.4%
37.9%

4.2%
4.1%

18.8%
8.7%

100.0%

Figure 10. Forest plot of total complications.

Study or subgroup Events
PTED Odds ratio

M-H, Fixed, 95% CI
Odds ratio

M-H, Fixed, 95% CI

0 100.1 1000.01
Favours PTED Favours MED

Weight

Chen Z 2018
Li H 2018
Li T 2012
Liu X 2017
Yoon S 2012

Total (95% CI)
Total events
Heterogeneity: Chi2=1.00, df=4 (P=0.91); I2=0%
Test for overall effect: Z=0.61 (P=0.54)

5
1
3
3
1

13

1.56 [0.36, 6.75]
0.62 [0.04, 10.25]
0..75 [0.11, 5.17]
1.61 [0.26, 9.96]
3.24 [0.13, 9.96]

1.31 [0.54, 3.17]

Total

80
48
25
60
25

238

Events

3
1
2
2
0

8

Total

73
30
13
63
26

205

MED

33.5%
13.7%
26.4%
21.1%

5.3%

100.0%

Figure 11. Forest plot of residue or recurrence.

Study or subgroup Events
PTED Odds ratio

M-H, fixed, 95% CI
Odds ratio

M-H, fixed, 95% CI

0 100.1 1000.01
Favours PTED Favours MED

Weight
Abudurexiti T 2018
Chen Z 2018

Total (95% CI)
Total events
Heterogeneity: Chi2=0.71, df=1 (P=0.40); I2=0%
Test for overall effect: Z=1.74 (P=0.08)

3
2

5

0.60 [0.15, 2.32]
0.24 [0.05, 1.20]

0.40 [0.14, 1.12]

Total
82
80

162

Events
8
7

15

Total
134
73

207

MED

45.1%
54.9%

100.0%

Figure 12. Forest plot of transient dysesthesia.
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which was not eligible for meta-analysis, and SF-36 improved 
satisfactorily from preoperative to the postoperative follow-
up time points. One study [19] demonstrated that the phys-
ical function and social function were significantly better in 
the PTED group than in the MED group (p=0.016 and p=0.016, 
respectively).

Discussion

The findings of the present study indicate that both PTED 
and MED are safe and effective procedures for treatment of 
LDH. PTED is associated with shorter time in bed and length 
of hospital stay, as well as early pain relief and ODI. The PTED 
technique is associated with higher total costs and the need 
for intraoperative fluoroscopy. No significant differences were 
detected regarding operation time, intraoperative blood loss, 
MacNab standard, or complications. Taking all outcomes to-
gether, PTED appears to be the best method for treating LDH.

Perioperative outcome measurements

Currently, PTED and MED are the most widely performed min-
imally invasive procedures in treating single-level LDH. MED is 
carried out based on traditional open surgery and microdis-
cectomy, and the surgical field is effectively enlarged with the 
use of a micro-endoscope, which minimizes damage to sur-
rounding tissues [6,8]. PTED combines the endoscope and ra-
diofrequency techniques and achieves direct extraction of the 
protruding disc by a working channel, which has the advan-
tages of minimal invasiveness, less bleeding, easier anesthe-
sia, and faster postoperative recovery [9,32]. Due to the differ-
ences in the techniques, the incision is usually shorter in the 
PTED technique, but operation time is similar between groups. 
In our study, the PTED group recovered faster than the MED 
group, as shown by time in bed and length of hospital stay. 
Theoretically, intraoperative blood loss should be less in the 
PTED group, but due to the high heterogeneity, only a trend 
was detected. These beneficial factors allowed early ambu-
lation, faster rehabilitation, and a quicker return to daily life 
activities. However, PTED was associated with a significantly 
longer intraoperative fluoroscopy due to technical difficulties. 
PTED had a higher cost due to the need for expensive endo-
scopic instruments.

VAS score and ODI

Lower back pain differed between groups at 1 week and 1 year 
postoperatively and at last follow-up. MED was performed via 
a posterior approach with an endoscope, and the multifidus 
was split by dilators [33]. PTED is more minimally invasive be-
cause the working channel is smaller and the posterior column 
structures are preserved [32,34]. Lumbosacral radicular pain is 

the typical characteristic of LDH [1], and relief of the leg pain 
is one of the targets of treatment. In our study, significantly 
less leg pain was detected at 1 week and 6 months postoper-
atively. As opposed to MED, PTED is performed under persis-
tent saline irrigation. As inflammatory factors are important 
pathogens in the pathology of LDH, persistent saline irrigation 
helps clear the inflammatory factors. Furthermore, in the PTED 
technique, most of the ligamentum flavum (LF) is preserved in-
stead of being fully removed as in the MED technique [14,17]. 
It has been reported that LF can prevent scar formation and 
thus help improve clinical outcomes [35,36].

ODI is regarded as one of the primary outcomes widely used 
to evaluate patients with spinal diseases. It has been demon-
strated that ODI is significantly correlated with pain scores [37]. 
Lower back pain and leg pain were significantly better at 1 week 
postoperatively in the PTED group, and our ODI results dem-
onstrated that pain scores were significantly better with ODI 
than with PTED at 1 week postoperatively.

Complications

In the present study, the incidences of total complications and 
residue/recurrence were comparable and the MacNab standard 
results were similar between groups. The findings indicated 
that although PTED is a more minimally invasive technique, 
it did not show advantages over MED in terms of complica-
tions. However, it is noteworthy that the rate of postoperative 
transient dysesthesia was much higher in the MED group, but 
the difference was not significant. This complication is proba-
bly due to the traversing of the nerve root and the retraction 
of the dural sac, which should be performed carefully during 
surgery to avoid such complications.

Strength and limitations

Although we attempted to conduct a well-designed meta-anal-
ysis, some limitations should be noted: (1) The foremost lim-
itation is the innate flaws of the included studies, including 
article type, the limited number of studies, and the small sam-
ple sizes; (2) The different methodologies contributed to het-
erogeneity in analyses; (3) Loss of sufficient and usable data 
makes it difficult to perform accurate analysis of some clin-
ical outcomes; and (4) The skill levels of different surgeons 
may have introduced bias to the clinical outcomes. Despite 
these limitations, we believe this is the first meta-analysis to 
include all comparative studies on this topic. Potential biases 
may have been minimized by the comprehensive literature 
search, independent data collection, and critical inclusion and 
exclusion criteria.
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Conclusions

This meta-analysis of all available comparative studies provides 
an overview of current knowledge on PTED versus MED in the 
treatment of the LDH. Our findings indicate that although dif-
ferences exist between techniques, both PTED and MED are 
safe and effective in treating LDH. Taking all outcomes together, 

PTED might be a preferable treatment modality for LDH. Further 
investigation and validation are still required by high-quality 
prospective randomized controlled studies.
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