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[Abstract] Objectives: To explore the method and curative effect of surgical treatment of cervical kyphosis
in children. Methods: 9 patients with cervical kyphosis treated surgically in Beijing Children’s Hospital from
January 2014 to January 2018 were analyzed retrospectively. There were 5 males and 4 females, with an av-
erage age of 5.32+4.48 years ranging from 11 months to 14 years. The etiologies included: neurofibromatosis
(2 patients), congenital malformation(4 patients), iatrogenic malformation(l patients), tuberculousis malformation
(1 patient), and osteogenesis imperfect(l patient). Neck pain was noted in 8, neurological impairment in 5(A-
SIA grade: 2 cases of grade C and 3 of grade D), cervical dislocation in 2, and scoliosis in 2. Corrective
surgery through anterior approach was performed in 5 cases, and combined anterior—posterior approach in 4
patients, with 2 cases in one—stage and 2 cases in two—stage(traction after release). Halo traction was carried
out preoperatively in 2 cases, skull traction in 1 case, suspension traction in 1 case, and balanced suspension
traction in 2 cases. The change of kyphosis curvature was measured by Cobb angle. Parameters including
kyphosis levels, the apex of the curvature, the Cobb angle were measured on lateral radiographs of neutral
position of each patient. The preoperative and postoperative changes of various parameters were compared.
The correction rate was calculated and evaluated. Results: All patients underwent the operation successfully
without complications of nerve, blood vessel and organ injury. For single anterior approach group, the average

Cobb angle was 45°-85°(72°+16°) preoperation and corrected to 0°-30°(12.6°+14.1°) postoperation with a
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correction ratio of 63%-100%[(83+19)%]. In the group of combined anterior—posterior approach surgery, the
average Cobb angle was 40°-85°(55°+£20°) before surgery and 0°-30°(16.3°+12.5°)
correction ratio of 33%-100%[(64+28)%]. All patients were followed up for 3-6 years(4+1 years), and bony

after surgery with a
fusion was achieved at 3 months after operation for all the fusion segments. There were no loss of correction
and failure of internal fixation, 4 cases had adjacent segment degeneration and 3 cases had junctional

kyphosis. At the last follow—up, nervous function had recovered to grade E. Conclusions: The appropriate

surgical strategy customized for the individual conditions of different etiology and pathology can achieve good

results in the treatment of cervical kyphosis for children. In the long run, there may be a relative higher risk
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of adjacent segment degeneration and distal junctional kyphosis in this immature population.
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Table 1 Preoperative demographic, imaging, and functional data

o e A e — ° o . N AL g
e g SAMERCGY RREEVE CROBEC gagw ovasieson  mewm ST
Case Gender ge at surgery Vertebral segments Cervica Apex VAS score Pathogen ALY

(yr) involved kyphosis f geny ASIA grade
B
1 % Male 11 €3-G5 45 c4 5 Tatrogenic deformity D
2 % Male 11/12 C4-C7 40 C5-Co6 3 C JEREE C
ongenital deformity
25 b
3 4 Female 5 c4-C7 85 €5-C6 6 At E
Tuberculous kyphosis
4 % Male 2 C1-C3 45 C2 4 Congenital deformity C
TR R 4
5 % Female 2 C2-C4 70 3 4 Osleogenezs ir;perfecla D
: 5 . Je R
6 % Male 6 €2-C4 50 e 3 Congenital deformity E
VISP N
7 % Male 2 €2-G5 80 C4 3 Congenital deformity D
, P
8 % Female 14 €3-C6 85 C4-C5 7 #2221 SR E
Neurofibromatosis
1 £ Y 5
9 4 Female 5 €2-C5 80 Cc4 5 Hit EF AR E
Neurofibromatosis
R2 IGIBERWEN FAANER FAAXNMBAETER
Table 2 Preoperative traction, surgical approach, surgical methods and fusion segments of the 9 cases
iz ENIECE] TARA R TART 431 BOE
Case No. Preoperative traction Surgical approach Surgical procedures Fusion segment
1 G AT % C3-5 ACDF+ASID %k i 4 [ 7 A 3
No Anterior approach ACDF+ASID C3-C5
A BB FoA VR C2-T2 Ml S ARBRET FE Y I CA-TI ffE PR v 42 Y]
FaUE S A2 L o Bk S B PR il G C3-T2 M A B A 4 [ 52
2 Skull : Anteroposterior . . - L 6
ull traction h One stage posterior C2-T2 pedicle screw fixation, Two stage
approac anterior ACCF C3-T2
3 7 —WIRT IS BRI A A T I C3-T4 M AR R AT [ 5 AT CS-T1 MR A DI B 11 1B
No One stage anteroposte- B Rl A C4-T2 Bk M &
rior ap—proach Posterior C3-T4 pedicle screw fixation, anterior ACCF C4-T2

i B4 F A — W I 6 CO—C4 B 200 11 7 — 09 i % C3 MMk e VDB [ R85 B

Halok #7425 Rl A C2-C4 BR B P [ & 4

4 Halo traction Am‘emp osl(}elrior One stage posterior CO-C4 occipitocervical fixation and second
approac stage anterior ACCF C2-C4
5 RmaEs i} i C3 MR R 2 DI ER B A L C2-C4 BRAR P 5 3
Suspension traction Anterior approach ACCF C2-C4
5% —IIEIEBRG A S ATEE C3 HEMUCA TR FLREE B HLE Al G C2-4 BRBN 18 E 5
6 N Anteroposterior % CO-C4 Pl 3 [ o A
0 approach ACCF C2-C4, posterior CO-C4 occipitocervical fixation
7 Halok ## 5] iy ¢ (2-5 ACDF+ASID /M & 5 A 4
Halo traction Anterior approach ACDF+ASID C2-C5
. i L 2 " g
8 Baﬁfﬁ}(‘f‘ Efjlli n i e C3-6 ACDF+ASID £k P9 [ i A 4
anced suspensic Anterior approach ACDF+ASID C3-C6
traction
Y. it 7
9 Baliﬁ(?ffeim Al €2-5 ACDF+ASID kP [ i A 4
traciiof o Anterior approach ACDF+ASID C2-C5

TE - ACDF , S5UHE i 2% 18] 45 U 55 00 AP 1 il R 5 ASID A7 BERE (A [R5 SR BT K R ACCF, S0HE AiF S HE 0 U A (R DI B3R 0 1 A1l 45 AR
Note: ACDF, anterior cervical discectomy and fusion; ASID, anterior sequential interbody dilation; ACCF, anterior cervical corpectomy

decompression and fusion
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Table 3 Results and complications postoperatively and at the final follow—up

BEVIITE AU Bl AR ARURHYS
e (4E) VAS P4 Postoperative Final follow—up I R
Case No. Follow up ~ VAS score at  goppfy(0)  4FIE%(%) Cobbffi (°)  HFIEZ(%) Complications
time(yr)  final follow—up (g}, angle Correction ratio Cobb angle Correction ratio
3T it K 37E v 48 30T 1 B iR AR
! 3 2 0 100 12 & Proximal and distal ASD
2 6 I 15 63 15 63 &
3 5 2 0 100 0 100 &L
328 Ui 22 S S
4 4 3 30 33 40 1 Distal junctional kyphosis
5 4 2 25 64 25 64 S H L BB T
Distal adjacent segment degeneration
T2 Ui 38 FHE I
6 3 1 20 60 15 70 Distal junctional kyphosis
328 Ui 22 S SR
7 3 2 30 63 30 63 Distal junctional kyphosis
3 S 48 3 Y5 BB AR
8 3 3 0 100 0 100 Proximal adjacent segment degeneration
Yl A N S LS i
9 3 ) 3 90 5 o4 T i 48 30T Y Bl g

Distal adjacent segment degeneration
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Figure 1 Case 9,

a S5-year—old female patient with neurofi-

& Lm_

. brotic cervical kyphosis a A large coffee milk spot can be seen

on appearance b The preoperative cervical lateral X -ray film
showed cervical kyphosis Cobb angle of 80°, the apex was C4, involving C2-C5 ¢ CT scan showed that no bony fusion
of anterior vertebral body and rigid fusion of posterior articular process d MRI showed that the spinal cord was com-
pressed obviously e Single anterior surgery, C2-C5 intervertebral space release, intervertebral distraction bone graft, lock-
ing plate internal fixation, postoperative cervical lateral X-ray showed that the internal fixation position was good f, g
After 2 years follow—up, X-ray showed that distal adjacent segment degeneration h—j At the last follow—up, the children
had no discomfort symptoms and had good activities
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Figure 2 Case 6, a 6-year—old male, congenital cervical
kyphosis a preoperative lateral X-ray showed that the Cobb angle was 50°, the apex was C3, involving C2-C4 b Pre-
operative MRI showed mild spinal cord compression c—e The CT 3D printed cervical spine model showed that the atlas
was deformed and the posterior appendage of the cervical spine was dysplasia f-=h In the first stage, anterior and poste-
rior combined operation was performed. Anterior cervical C3 corpectomy decompression and autogenous iliac bone fusion
and C2-C4 titanium plate internal fixation were performed combining with posterior C0-C4 occipitocervical fixation. The
positive and lateral X-ray showed a good internal fixation position i—-m The children had no discomfort symptoms and

had good activities after 2 years follow—up n After 2 years follow—up, X-ray showed distal junction kyphosis
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