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Primary application of slim transoral anterior reduction plate in pediatric atlantoaxial dislocation
through transoral approach/WANG Jianhua, XIA Hong, WU Zenghui, et al/Chinese Journal of Spine
and Spinal Cord, 2018, 28(10): 895-901

[Abstract] Objectives: To investigate the feasibility and clinical outcomes of slim transoral anterior reduction
plate (Slim -TARP) for pediatric atlantoaxial dislocation(AAD) by transoral release and reduction. Methods:
From February 2016 to June 2017, 8 pedatric patients(4 females and 4 males), ages ranging from 7.2 to 15.3
yeas old, were included in the study. Among them, there were 3 cases with os odontoid, 3 cases with basilar
invagination(BA), and 2 cases of rotationary AAD(RAAD). All the patients underwent TARP opeation (transoral
reduction and fixation with plate) after the failure of conservative treatment. The complications such as
vertebral artery injury, incision break, infection, dysphonia and dysphagia were recorded. The patients were
followed up for 8 to 14 months(average, 11.5 months), AAD reduction and bone fusion were assessed by X-
ray, CT and MRI scan images, clinical outcomes were evaluated by JOA scores. Results: All the 8 patients
underwent Slim -TARP operation successfully without excessive bleeding,  vertebral artery injury,  spinal
dysfunction or other complications. They were followed up for 8—14 months (average, 11.5 months), all the
incisions on pharyngeal wall healed well form the 7th to the 10th day after surgery, except 1 patient who
with polypus around the incision on the 3th month postoperatively which was removed by otolaryngologist
under endoscopy. There was no incision break, infection, dysphonia or dysphagia. The postoperative X-ray, CT
and MRI images showed good reduction in all patients, and solid bone fusion was obtained from 3 to 5.5
months (average, 4.4 months), JOA improved from 14.4 before surgery to 16.6 at the last followed up.

Conclusions: The Slim—TARP through transoral approach is feasible in pediatric AAD with less complications
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and good outcomes.
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Figure 1 a The Slim—-TARP was designed optimizely based on the common TARP plate b The generation IV common
TARP
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Table 1

Imformation of 8 pediatic patient with ADD treated with Slim—-TARP

HA R T) JOATES}; JOA score

1% EIRCE) it i 1) - HEEHE O —
No.  Age(yr.)  Sex Diagnosis Follow—up(month) b AT KU s
(month) Preoperation  Final follow—up
5 SRR JE & Tt 132
1 1 M Rotarionary atlantoaxial dislocation 8 5 17 17
iy FEARCHEJBE A2/ AU 11 B 9
2 72 F Atlantoaxial dislocation/basilar invaginaton 28 S 1 16
iy FERCHE B AL/ B P 1k 28
3 9 F Atlantoaxial dislocation/os odontoideum 10 4 13 16
% BT X HE JBE AL /30 5 1A bR 28
4 153 M Atlantoaxial dislocation/os odontoideum 9 4 12 16
S FE XA B0 AL/ 0TS [V B i
3 7.6 F Atlantoaxial dislocation/basilar invaginaton 12 45 14 17
x A B AR/ G 11 4 A
6 75 F Atlantoaxial dislocation/basilar invaginaton 13 3 15 17
7 A JBE 52/ 25 14 IR 28
7 9.3 M Atlantoaxial dislocation/os odontoideum 15 35 16 17
5 SRR AEJE & IO £o2
8 74 M Rotarionary atlantoaxial dislocation 14 45 17 17
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Figure 2 A 9 years old female, presented with torticollis and limitation of
cervical movement for 3 months a, b Radiography of the cervical spine showed
os—odontoideum of axia associated with atlantoaxial dislocation (AAD) ¢ MRI
showed compression of medulla d, e The patient underwent transoral reduction
and fixation procedures f, g CT image taken 1 week after surgery showed the
AAD was anatomically reduced h MRI scan taken 2 weeks after surgery
showed the AAD was reduced appropriately, and the compression of medulla disappeared i, j CT image taken 4 months

after surgery showed the AAD was anatomically reduced, bone fusion was sound at the atlatoaxial lateral mass joint



o[ A A A2 7 2018 4R 28 55 10 W)

Chinese Journal of Spine and Spinal Cord,2018,V0l.28 ,No.10 899

R IR, X LB B AR Jd A3 S0t T AR 4T3 2
LB R 2 1

RS, o T LB B MXME B P45 1 &
AR, T L Y BERXME PN 18] 5 7 4k HUAR
A RO, AL B8 T A7 15 AL A B XA I 0 22 [
TE BB 22 R FLES 5 PR 8] E  Magerl B2 5T 5]
G5, Magerl BRET [ %E B A MG B A9 22 [ 7 HR 1

(32

Bk P AR AL IE R A BE IO MR ER h RIS 5 DA A CT 7R S DI HR OG5 A8 DOIRAT & YRR

e L SRR A B A R Tk 2 — . 3
Magerl £ A 75 B8 FEHXAE R (02 BE 6 5€ 42 & A7 1 15
DU ARESNG , T X T AXMEME 30 ok e 25 1) A2 5
L, JCIE I A 5 T4 22 £ A PR EL 18] 5 56k S5
25, AR JE AT Bl L Halo 2845 W 5 19 S0 & € | 3T 4F
C BN L B T AXHERR BT [ 5 TR B K
BN AR AEET 18 [ 72 B 0% i HT T L2 A

B3 HILE, 112, NEEE L
TE RV IHET 3l 52 BR, 7E 2 b 2 K R
Be stz 9t iR IT 3 H & R AN E
a.b AR FTHHE CT 7% B HXHE BE 7 M
7 ¢ AR BHE MRI 7R~ & 7 FF i 52
JEZE d &fEaEs 2 ATkE
B, 702 BT AT 25 101 W 28 MK ME I 437 52
PR EAR et RJF 1JH X 2k AR
TEARHME B8 A7 3K A% 2 AL, TARP 4% 4 £z
BRI g RJF 1 FFHE MRI /5 i

Figure 3 A 11 years old boy who complained of torticollis and limitation of cervical movement for 3 months and

underwent ineffective conservative treatment in the local hospital, was transfered to our hospital a, b Radiograph of the
cervical spine showed rotationary atlantoaxial dislocation (RAAD) ¢ MRI showed subsequently medulla was compressed d
After skull traction for 2 weeks, no reduction was obtained, the patient subsequently underwented transoral reduction and
fixation procedures e, f One week post—op radiograph showed significant reduction of AAD, and the instrument was in
good place g MRI showed the cervical alignment was recorrected and the compression of the medulla disappeared h

Five months post-op CT image showed siginificant bone fusion at the atlatoaxial lateral mass joint



900 o[ R 2L 2018 4E4S 28 455 10 W)

Chinese Journal of Spine and Spinal Cord,2018,V0l.28,No.10

HE AL FIIR YT o

B TR RSN, 2 00 PR A IR T K
MERGAL (8 R AR, B ARRG YT ME 52 1 A A
J AT ELA B KA 2009 AEFF 4R, FRATR L E
B AR HE 110 Mgt ) 2 0F 9% & IR0 AR Y KT 6 %2 L
B FURARHE B 2 B R U R ST i T i [
SR FTHY 3l TARP 32 B4 X A3t , Hof i)
TR A5 S BOF A 58 238 A LT 1Yl 5 R A,
W TILEEARHET AR, A 02538 2 AR IR
ANGELVCEL BETET R REEME ., FIb,
W58 TARP RBU K, 1L 8 3 A0 W 5 BE 4 4
SURIILPA Y8 N, SNAR P o 90 5 22 i R 41
23 0], s3I gs 1 A sk 0 0 A A TR AE
SO T AT )L 2 R MK HE 45 1 B A i B 2 20 21 i
PR ST Y B9 ARCKE T3S )L B B RKHE A T
A, BATEIFAILE R Slim-TARP & Z4F%F 15
B LIF LB, X OB AR AR LA DL R D
FELR BR 3 8 TARP AT REARAE (1) Ltk L k1%
TE, BARIE R 0] 5 )L 38 AR TR I A @
MR AR R/ INTTG AT DAAS R0/ 3 2 415 ) R
Rk 3, RT3 A T X LT S A A 1 fie
FURRAE , etk TR AT FLFLIE et b iRE A L
TERXHE [ OE TR AT R AR N
fiii,

3 28 A% 28 9% 1) (9 9 A0 %€, Slim-TARP H
T L B MXHE R 8% T AR ) BUHESh bk 4540 . 58
Pt e S E IE R, 8 B R LI ARG AR T
B, IHFEAR G 3~6 A H WA 5 Rl A IR
SR 7 L FRATIA N, Slim=TARP A JL 5 2 A HE i
BLAIRIT RRAL T Br M e T By, 7EA LR T
ARIERLUE, FFE A A TARP 4 [ 2 F AR 25 1)
AU, AT LS L 20 11 B M A2 A3 [ 5 F
A JLE)fE TARP P [ 2 AR 038 Ry i £ 2 A
PUR 51 AR IR AE 6 %2 DL 1 L3 Qg HEM B &
BRI, R YR REAE A N H AR 3.5mm IRET
OMKAE B K ME 5 MR & & 15, JO45 M St ol
I, @TCH P ATE A0 ; OT0 B8 AR AME M B 56
TRBFARAER, @XM & i AR 55 I
B, A IR U1 B 1 5 AOKHE B A2 DA B B M s 5 ik
&, WMEG 4540 & B N S WP DL AME ) ke 17
R BIL, ATUAE RS T TARP N [ @
FAR, XL B ELHEZ T TARP A 2 F AR
1 R o N 1 VAT ¢/ A 2 S TR 1 NI A e <3|

H5 A TAE, FARRE S MZ CT H4, 2%
FEAN B K /N AR ME 5 MR A1 M (AR JEE B O 2 A
Sh kAL AR A LA ) 25 i BRET K
EE W AEATFARRNS S, FAREELRE S,
9 5% 3 PR A A AE TR I B 8 N B B el B R
11, WA DL L 45, o mT DA 3k T s 3k 3
AR, AR AR 11 ) R A0S 7 355 AT A S L
CEASETR R Y (SR RYR VST S N RPN Y
T IR B9 s ffe R 2 0 340 S B 1 TR 4, 1k
I H AR, A7 Bh U2 AR S5 K R i 38 A A
29 191 40 20 g T FRAT T 25 1) St JL 7 25 11 A
TARP W &2 FAREA L FE#H. OL0mFR
X AR P T 8 A7 004 7 7 s s e AN e i, [
SEAA RN E , 6T ME S 5 A (4 A R0y
B Q% 1M TFE ARG I 5 HXHE N e 56 3 47 4b
PR 1, BT 5 B il B 0% ; X HE Bl ik 78 S+
() B3 RIS 6 BT T 2 AR A L, SR FH T I T AR AE
—E R IR Rk R o B ME S KB, RRAR T
AR

JLFE TARP W 5 F AR AR on] g 3 i I &
FEALHE « (1) BB i 5 b sl kA8 495 5 (2) & 7 3
HIRETAN BN, NI E 2R (3) B RE AR 2 P 1 5 o R
J AT AE A I R RE AL A - (1) R 5 1R 5 (2)
HARE 5 (3) N KRBT, FATTR 0 g %) 4
Tt AL FE - (1) s [l 470 T AR 0197 B e AR i BE £
F YL R 5 (2) TR oS 40484 s/ &I 8 495, 19
JE L i, e A B AR D) R 2R 5 (3) AR i L
TR BB AR AT 5 AXHE 1 25 4 T o 55 P4
BT AEF RIS, FRAR P s 2 i XU 5 (4)
TR RS FH M 2 R R CTA WLEEAE 30 ik
AR SR BT AR O & REARATE sh Bk 8t 45
4 RURS: A 2995 81 P 1R T DA RS ot 3R LA
LI RAE, AR DT AR Y) O R R BT
RIS e EIFRIEZ —, TN BT A
FIR I RAE AL B R & AR I R A SRR 1 5
Ol FRATTI 25602« B R 7 DLIE B A 1 s 4 3
JE B 1k 28 VIR R J5 e 0 I E R il Y5 534,
Slim—TARP RN W J5 BE 4 45Kk F1 /08 45 11 A
A, fE—ERRE LA BT RRIEA R IR kA
>

M2, Slim-TARP 78 JL 2 X HE 4 [ 2 F A
2B I PR N Y A R, AR IR YT L S A A
JI8 A2 T LA A 1 IS T ARl T AR 4L )



of A HA A 2 R 2018 4EEE 28 B85 10 1 Chinese Journal of Spine and Spinal Cord,2018,V0l.28 ,No.10 901

RO /b, W2 250 i e 18 i 2 — 20 1 ik RO

SRS B4

5 SExwm

1.

Yin QS, Li XS, Bai ZH, et al. An 1l-year review of the
tarp procedure in the treatment of atlantoaxial dislocation [J].

Spine(Phila Pa 1976), 2016, 41(19): E1151-1158.

. Wei G, Wang Z, Ai F, et al. Treatment of basilar invagina-

tion with Klippel-Feil syndrome: atlantoaxial joint distraction
and fixation with transoral atlantoaxial reduction plate [J].

Neurosurgery, 2016, 78(4): 492-498.

. Li XS, Wu ZH, Xia H, et al. The development and evalua-

tion of individualized templates to assist transoral C2 articular
mass or transpedicular screw placement in TARP-IV proce-
dures: adult cadaver specimen study[J]. Clinics(Sao Paulo),

2014, 69(11): 750-757.

. Singh B, Cree A. Laminar screw fixation of the axis in the

pediatric population: a series of eight patients [J]. Spine J,
2015, 15(2): el7-25.

Gluf WM, Brockmeyer DL. Atlantoaxial transarticular screw
fixation: a review of surgical indications, fusion rate, compli-
cations, and lessons learned in 67 pediatric patients [J]. J
Neurosurg Spine, 2005, 2(2): 164-169.

Rahimi SY, Stevens EA, Yeh DJ, et al. Treatment of at-
lantoaxial instability in pediatric patients[]J]. Neurosurg Focus,

2003, 15(6): ECPI.

. Crossman JE, David K, Hayward R, et al. Open reduction of

pediatric atlantoaxial rotatory fixation:  long —term outcome
study with functional measurements|]J]. J Neurosurg, 2004, 100
(3 Suppl Spine): 235-240.

Salunke P, Behari S, Kirankumar MV, et al. Pediatric

congenital atlantoaxial dislocation:  differences between the

irreducible and reducible varieties[]]. J Neurosurg, 2006, 104
(2 Suppl): 115-122.

9. Vale FL, Oliver M, Cahill DW. Rigid occipitocervical fusion
[J]. J Neurosurg, 1999, 91(2 Suppl): 144-150.

10. Martinez—Del-Campo E, Turner JD, Rangel-Castilla L, et
al. Pediatric occipitocervical fixation: radiographic criteria,
surgical technique, and clinical outcomes based on experi-
ence of a single surgeon[J]. J Neurosurg Pediatr, 2016, 18
(4): 452-462

11. Kennedy BC, D'Amico RS, Youngerman BE, et al. Pediatric
Craniocervical Society. Long—term growth and alignment after
occipitocervical and atlantoaxial fusion with rigid internal fix-
ation in young children[J]. J Neurosurg Pediatr, 2016, 17(1):
94-102.

12. Xia H, Yin Q, Ai F, et al. Treatment of basilar invagination
with atlantoaxial dislocation: atlantoaxial joint distraction and
fixation with transoral atlantoaxial reduction plate (TARP)
without odontoidectomy[J]. Eur Spine J, 2014, 23(8): 1648-
1655.

13. Yang J, Ma X, Xia H, et al. Transoral anterior revision
surgeries for basilar invagination with irreducible atlantoaxi-
al dislocation after posterior decompression: a retrospective
study of 30 cases[]]. Eur Spine J, 2014, 23(5): 1099-1108.

14, Tgtfe, BT, RN, 5. 28 1WA A 0 AR I8 E R
JHF U MR e A 1 /1 CT i %0 2 5 )], P AR B s R
ZL 7, 2014, 16(9): 788-791.

15. Yin Q, Xia H, Wu Z, et al. Surgical site infections follow-
ing the transoral approach: a review of 172 consecutive cas-
es|J]. Clin Spine Surg, 2016, 29(10): E502-E508.

(Wi B .2018-07-31  REKAEH H 1.2018-09-11)
(EXHF EMFTIRAH)
(A ¥ BIRE)





