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[Abstract] Objectives: To systematically compare the incidence and constituent ratio of perioperative compli-
cations between full-endoscopic posterior cervical foraminotomy(FE-PCF) and microendoscopic posterior cervi-
cal foraminotomy(MI-PCF) in the treatment of cervical radiculopathy. Methods: An electronic retrieval from
PubMed, Embase, Web of Science, China Biological Medicine Database(CBM), China National Knowledge In-
frastructure (CNKI) and Wanfang Database was performed for available literatures published before October
2017, concerning FE-PCF and MI-PCF for cervical radiculopathy due to lateral disc herniation or foraminal
stenosis. Two researchers independently conducted inclusion of eligible studies, methodological quality assess-
ment, data extraction, classification and summarizing of complications. Comprehensive Meta Analysis 2.2 was
applied for statistical analysis, incidence of complications was calculated and reported with 95% confidence
intervals (CI) reported. Results: A total of 28 studies with 2060 patients, including 410 of FE-PCF and 1650
of MI-PCF, was incorporated in this study. Overall complication rates were 5.7%(Cl, 3.4%-9.5%) and 3.5%
(CL, 2.7%-4.6%) for the FE and MI group, respectively, with no significant difference(P=0.100). However, con-
stituent ratio of complications showed apparent disparity with transient root palsy rated as first in the FE

group(15/19, 78.9%), while dural tear(20/48, 41.7%), transient root palsy(11/48, 22.9%) and superficial wound
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infection (5/48, 10.4%) ranked in sequence as the top three in the MI group. In regard to subgroup analysis

of individual complication, transient root palsy occurred at a higher incidence of 4.4%(Cl, 2.8%-7.1%) in the
FE group than 1.6%(CI, 1.0%-2.6%) in the MI group, which demonstrated statistical significance (P=0.003),
whereas dural tear rate of the FE group and the MI group showed no statistical difference (FE, 1.6%; MI,
1.8%; P=0.784). Conclusions: Both FE-PCF and MI-PCF can offer safe treatment for cervical radiculopathy

and there is no significant difference in overall complication rate between these two techniques. Nevertheless,

transient root palsy after FE-PCF at a relatively higher incidence deserves extensive attention.

[Key words] Full-endoscopic; Microendoscopic; Posterior cervical foraminotomy; Cervical radiculopathy; Meta—

analysis
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Figure 1 Flow chart of literature search and selection
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Table 1 Baseline characteristics of included studies

X BFIE R ot FA M : wEs 3t i
First author . . FE(FF)  No. of o B 1E (H )
& Country Study Level of Quality Surgical Sample M/F M ement Specific Follow— Endoscope
year design evidence  score  method  size ratio oan age  Segment  cegment - ONOWTUP device
BYMUE A ¢ v 19 FE 100 39/61 44 1 C4-T1 2% Vertebris
ggg‘gﬁé} e ger 1 20 FE 100 NR NR 1 C4-T1 24 Vertebris
many
Yang 201417 China  RCS i 17 FE 36 2214 405 1 €3-C7 18 NR
Kim 2015"  Korea  CS v 16 FE 2 1022 49 1 C4-T1 30 Vertebris
Kim 2015" Korea  RCS I 19 FE 2 715 447 1 CA-TI 24 Vertebris
Won 2017®  Korea  RCS Il 16 FE 71 46125 489 1 C3-TI 25 Vertebris
Park 20172)  Korea  CS I\ 13 FE 13 58 47.1 1 c4-C7 14.8 Arthrex
2%‘;‘;221 Korea  CS \Y 15 FE 22 9/13 56 2 C4-T1 24 Joimax
s
TEE China CS v 16 FE 16 o7 43 1 €5-C7 14 Joimax
Adamson USA €S v 16 MI 100 6337 466 1 C4-TI 14.8 NR
5835212[ USA  PCS Il 17 MI 25 5120 49.6 1~2 C3-T2 16 METRx
Korinth = Ger- peg 18 MI 168 9870 469 1 C3-T1 72.1 NR
2006 many . B :
Mol UsA G v 14 MI 21 813 51 2 C2-T1 23 METRx
Hilton 141/
200758 USA €S |\ 16 MI 22 g 49 NR NR 26 METRx
Sagd Turkey €S 1\ 16 MI 84 4935 49 12 C5-C7 94 NR
Jag;gg;g:an USA  CS \Y 17 MI 162 94/68 48.4 1 C3-C7 78.4 NR
Kim 2009 Korea RCT I 20 MI 2 814 544 1-2 C4-TI 33.1 METRx
2%;;1;;‘ Israel  CS \Y 15 MI 32 19/13 46 NR NR 39 METRx
%if‘ff;ﬁ Canada  RCS Il 18 MI 42 28/14 498 NR C3-T1 NR NR
Ahn 20127 Korea  RCS Il 16 MI 47 3017 527 NR CA-TI 30 NR
Iz“SY% USA  CS \% 16 MI 38 25/13 49.5 1~3 C4-T1 245 NR
Sho USA  PCS i 19 MI 70 4228 505 13 C3-TI 32.1 NR
Kwon K v
20145 orea  CS 16 MI 33 12221 508 1 C4-C7 327 NR
2{)61‘351,‘%‘ Korea €S v 13 MI 12 8/4 53 1~2 C5-C7 333 NR
Kim 2015  Korea  RCS I 19 MI 2 66 56.3 1 C4-TI 24 NR
Branch Ger- “ 272/
20157 many  CS \Y 16 MI 463 o7 537 1~2 C4-T1 27.1 NR
Burkhardt Ger- ~ I
2016 many  RCS m 14 MI 20 1218 53.7 1~2 €5-T1 27.1 Easy GO
Oertel Ger-
2016 many S Y 17 MI 43 27116 55 1~3 C3-T2 28.8 Fasy GO
ook China  CS v 16 Ml 24 816 59 1 C4-C7 28 NR

. CS, 5 B F 5% s RCT, BEALX B s RCS, IUBYE BR SR 5% s PCS, 1B VE BB B 5% 5 FE , 28 B 56 45 P9 815 ML, S 80 9 83 B s NR, oK B #f i i
Note: CS, case series; RCT, randomized controlled trial; RCS, retrospective cohort study; PCS, prospective cohort study; FE, full-endoscopic; ML,

microendoscopic; NR, not reported specifically
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JE R E FE 413651 15 4], M1 41 11 %1, FE 41 % &
KN 4.4% (C1:2.8%~7.1% ) ,MI 4 °4 1.6% (CI:
1.0%~2.6%) ,FE 415 MI 41 % 5 P 4o 28 HORRIE &
AEE (K 3), HERHEASIT¥E XL (P=
0.003) , S BuPER: 50 45 R4 /R  FE 241 (Q=4.2,P=0)

HMIAH (Q=15.3,P=0) #0512l B 5 5
‘l\/-IPo

223 WA EMZ FE AP CRE T 1 mIAR T
il A R0 24 M 4l v 3 20 6, FE 4 8 5 4l
2R RN 1.6%(C1:0.7%~3.8%) ,MI 4 7 1.8%

®2 FEAHREREXRILR
Table 2 Complication rates of studies included in the FE group

BARIR R A il BT P A 2 AR RO T R4 2R A ke He
Overall complications Transient root palsy Dural tear Superficial infection Others
No. Incidence No. Incidence No. Incidence No. Incidence No. Incidence

Ruetten 2007 3 3.00% 3 3.00% — — — — — —

Ruetten 2008 3 3.00% 3 3.00% — — — — — —
Yang 2014 1 2.40% — — — — — — 1 2.40%

Kim 2015" 3 9.40% 2 6.30% 1 3.10% — — — —

Kim 20151 2 9.10% 2 9.10% — — — — — —

Won 2016 3 4.20% 3 4.20% — — — — — —

Park 201771 0 0 — — — — — — — —

Youn 20172 4 18.20% 2 9.10% — — 2 9.10% — —

AT 201740 0 0 - - — - - - - —
Poolj([l: lisults 19 5.70% 15 4.40% 1 1.60% 2 2.40% 1 1.60%

®3 MIAHRERERLE
Table 3 Complication rates of studies included in the MI group
BT K AE Sl 2 P 2 LRI T R4 2R T 1k Yy Jifs
Overall complications Transient root palsy Dural tear Superficial infection Others
No. Incidence No. Incidence No. Incidence No. Incidence No. Incidence

Adamson 20017 3 3.00% — — 2 2.00% 1 1.00% — —

Fessler 200217 2 8.00% — — 2 8.00% — — — —
Korinth 2006 3 1.80% — — 1 0.60% 1 0.60% 1 0.60%

Holly 20072 0 0 — — — — — — — —
Hilton 20072 4 1.80% — — 2 1.00% 1 0.40% 1 0.40%

Caglar 2007 1 1.20% 1 1.20% — — — — — —
Jagannathan 2009 8 4.90% 2 1.20% 4 2.50% 1 0.60% 1 0.60%

Kim 2009 0 0 — — — — — — — —
Lidar 20111 2 6.20% — — 1 3.10% — — 1 3.10%
Winder 20118 3 7.10% — — — — — — 3 7.10%

Ahn 2012 4 8.50% 3 6.40% 1 2.10% — — — —

Lawton 2014 1 2.60% — — 1 2.60% — — — —
Skovrlj 20143 3 4.20% 1 1.40% 1 1.40% — — 1 1.40%

Kwon 20145 0 0 — — — — — — — —

Jeon 2015 0 0 — — — — — — — —

Kim 2015 1 4.50% — — 1 4.50% — — — —
Branch 201557 10 2.10% 2 0.40% 4 0.90% 1 0.20% 3 0.60%

Burkhardt 20165 0 0 — — — — — — — —
Oertel 2016 4.60% 1 2.30% — — — — 1 2.30%

] 2010140 1 4.20% 1 4.20% — — — — — —
& /Polled results 48 3.50% 11 1.60% 20 1.80% 5 1.00% 12 1.50%
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Table 4 Constituent ratios of major complications

between two groups
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Figure 2 Forest plots of overall complication rate in the FE group and the MI group Figure 3 Forest plots of
incidence of transient root palsy Figure 4 Forest plots of incidence of dural tear Figure 5 Forest plots of incidence

of superficial wound infection
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R R

3 it

AWF5EHh FE-PCF 5 MI-PCF B & 4E %
RN 5.7%M 3.5%, G ITH#ER, R
M0, 78 I A0 A A2 W R B b 7 T, FE-PCF LA 8
P AR BRI £ (15/19,78.9%) ,MI-PCF # UL
I AR AR A B FE G 28 (20/48 ,41.7%) , %87 1
P2 M RR B (11/48,22.9% ) F1 & 2 15 10 e
(5/48,10.4%) , W 4[] B A Ge 27 25 55 HoA R 8
B D ) IF & AE, 4G FE-PCF 5 MI-PCF %
B A BE D AR B AT 29 1 4], (U FE MI-PCF & /&
A3 LI e 3 fg]02030 AT R 5 T R AH OGS D 2
FPURO g R AR 15T ME B Pk F ZERTS 1 M) R R
A 1 B Winder Z5PHF5E o 3 1] 5 & E
RAEAR BT R 5 S A2 . H F O R IE r T
HH RRE YA S N A SO sk A AT R A, TG
TG BURE .

TEANIR] I A AE 1 2 HE 32 0 B vh &k 3L, FE-PCF
A S5 B AR Y R R R 4.4% ,
F MI-PCF 9 1.6% (P=0.003), & Ji & 2 1 #il 4
MR, F2 BRI T JHOR & 9 5Cm RO 55 8o
SE RO =AML TF RSN s, 2808 &
ZAESFIRIT 1A ~3 A H AT AR A, KR Ao
JIN13:16.18-20.221 e BT e i 25 RRRROR I & AR T RE S R
e K T 3 R e 28 AR - A O T A
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Figure 6 Funnel plots of overall incidence of complications (left, FE group;

right, MI group)
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