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Posterior correction without rib head resection for dystrophic kyphoscoliosis complicated with rib head
protrusion into the central canal in type 1 neurofibromatosis/CAI Siyi, ZHANG Jianguo, SHEN Jianx-
iong, et al/Chinese Journal of Spine and Spinal Cord, 2014, 24(6): 498-504

[Abstract] Objectives: To discuss the safety and early outcome of posterior correction while remaining the
rib head for dystrophic kyphoscoliosis complicated with rib head protrusion into the central canal in type 1
neurofibromatosis. Methods: 8 NF-1 patients with rib head displacement into spine canal underwent posterior
correction from Febuary 2003 to April 2013. Data such as the Cobb angle of the scoliosis and kyphosis,
trunk balance during pre— post— operation and follow—up were collected, the perioperative complications were
also collected. Results: 8 cases (6 males and 2 females) with an average of 12.9 years(7-24 years) were in-
cluded in our review. All except one experienced posterior fusion surgery, while the remaining underwent the
growing rod correction. Both methods had rib head intact. The average follow—up time was 22.9 months and
the average number of the instrumented segment was 10.1. The average surgery time was 3.3 hours and the
average blood loss was 460ml. The pre— and post— operative thoracic cobb angle was 67.00° and 34.38° re-
spectively and the average correction rate was 48.7%. On the other side, the sagittal plane Cobb angle was
62.50° and 31.25° respectively, the average correction rate was 49.9%. At the final follow—up at and average
of 22.9 months, Cobb angle from the coronary plane and the sagittal plane was 35.75° and 33.38°
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respectively. Pre— post— operation and the follow up coronary trunk balance was 35.88mm, 15.63mm and
14.00mm respectively, and 35.13mm, 18.13mm and 15.50mm respectively in the sagittal plane. The rotation
degree of the vertebrae before and after the surgery was 2.25°nd 1.88° respectively, the apical vertebral off-
set was 49.38mm and 35.81mm. All rib head displacements were located in one level and around the scoliot-
ic apex, pre—operative rib head displacement into spine canal accounted for 32.86%. Seven patients decreased
from 33.36% before the surgery to 26.57% after the surgery despite of no significant change in the location
of the rib head in two cases, the other five cases experienced incomplete recovery. Two cases had chest pain
relieved after surgery. One case had pathological sign, which disappeared after surgery. Conclusions: Direct

correction in the thoracic spine is safe and effective for NF1 patients with rib head displacement into spine

canal and with no neurological deficit.
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Figure 1 The apical vertebra tanslation was measured in A-P X-ray of the full length spine, the distance between The
main thoracic scoliosis vertex (or the middle of centrum or intervertebrate space C)

and plumb line of 7th cervical

Vertebrate) ~ Figure 2 The rotation of Apical vertebra was measured based on Nash—Moe method, convex side of
vertebra meanly was divided into three parts on the A-P  X-ray of the full length spine. The rotation of apical vertebra
was divided into 5 degrees according to the position of vertebrate pedicle. 0 degree is that both pedicles are symmetry;
I degree is that the vertebrate pedicle in convex side has moved into the middle but within the first part, the concave
side pedicle decreases; II degree is that the the vertebrate pedicle in convex side has moved into second part, the the
vertebrate pedicle in concave side almost disappeared; Il degree is that the pedicle in convex side has moved into
middle line and the pedicle in concave side disappeared; IV degree is that the pedicle in convex side has passed the
middle line Figure 3 The occupying ratio of the rib in vertebrate canal was measured in CT cross section paralleled
with the upper and lower end plate of this vertebra. Find the most serious section, diameter D resulted from the middle
point of both sides of intervertebral foramens. Vertical R is the line between the rib head and the intervertebral foramen

which the rib protruded into. At last, the occupying ratio of the rib in vertebrate canal(% )=R/Dx100%
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Table 1 Preoperative datas of 8 patients
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1 2 3 4 5 6 7 8
i 14 10 7 1" 16 24 8 13
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Apical vertebral TS T10 T7 T7 T10 T10 T7 T7
LA\ HE A5 Tk HE s
W AHER LBEIROKF T4 9 6 6 T10 T10 6 T6
Vertebral level of rib protreusion
U A A (%)
Preoperative rib occupying ratio of 42.90 29.40 21.10 18.80 24 27.80 40.60 58.30
spinal can
A 2 5 BT
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Table 2 Scoliosis and kyphosis of 8 cases
95 1l % 7 (Cases number)
1 2 3 4 5 6 7 8
AR 320 25 IR T Cobb £ (%)
Preoperative 107 65 60 50 58 70 48 78
thoracical coronal angle
F B (%) 1.87 7.69 13.33 24.00 27.59 12.86 16.67 16.67
Flexibility
AR5 F 925 AR T Cobb £ (°)
Postoperative 85 38 20 18 25 23 34 32
thoracical  coronal angle
WY (%) 20.56 41.54 66.67 64.00 56.90 67.14 29.17 58.97
Correction rate of scoliosis
B 175 1 3 7 25 5& IR 1T Cobb 71 (°)
Follow up 86 38 20 20 24 30 36 32
thoracical ~coronal angle
AT B M A () 93 74 14 70 64 65 60 60
Preoperative segmental kyphosis angle
ARG £ () 02 25 5 50 28 30 26 44
Kyphosis angle on sagittal plane
MEAERAFDE ) 54 66.22 64.29 2857 56.25 53.85 56.67 26.67
Correction rate of segmental kyphosis
Fifi 15 I R AR TS 1 (©)
Follow—up kyphosis angle on sagital 42 25 12 54 30 36 24 44
plane
AR S W HEAS 5 AL LE (%)
Postoperative rib occupying ratio of 39.13 null 19.35 11.54 23.07 22.58 34.20 36.15

spinal canal
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Table 3 Preoperative and postoperative Cobb angle of scoliosis and kyphosis, coronal and sagittal balance, apical

vertebral translation and rotation, and rib occupying ratio in spinal canal

- 1025 SR - - i ff B
ERSHRI  gommEem  BRETE g DR OHEIEE DRI
: ) (mm) Apical o ! .
Coronal Cobb Kyohoti 1 G | P15 (mm) bral Apical Rib occupying
le of main yphotic angle orona Sagittal balance verlebra vertebral ratio in spinal
angie on sagittal plane balance translation . .
thoracic curve rotation canal
A 67+18.95 62.5:2234  3588+1118 3513708  4938:3035 2256071 33.36:0.14
Preoperation
X A 34.38+21.637 31.25+14.137  15.63=11.337  18.13+5.46Y  35.81+27.627 1.88+0.64% —
Postoperation
Folﬁfy?iup 35.75+21.42% 33.38+13.34% 14.00+7.642 15.50+2.98% 33.25+18.91 — 26.57+0.1%

DS ARFI L P<0.05; Q5 ARG ML P>0.05; @5 ARG A L P>0.05; @5 ARTIAH L P>0.05
Note: DCompared with preoperation P<0.05; @Compared with postoperation P>0.05; 3)Compared with postoperation P<0.05; @Compared with

postoperation P>0.05
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Figure 4 A 13-year—old boy diagnosed as NF-1 scoliosis presenting with chest pain for 3 months. His ankle clonus and
Babinski sign of the right lower limb was positive. X-ray showed a thoracic kyphoscoliosis(a, b), CT and MRI showed T6 rib
head protrusion into and across the sagittal midline of the spinal canal(e, d). Posterior correction(CDH, M8) and fusion(T1-T10)
was performed under MEP monitoring, postoperative X-ray showed good correction(e, f) and postoperative ASIA: D—class. Post-

operative CT scan showed T6 rib head retreated to the sagital midline of the sipnal canal(g) and final follow—up CT showed the

same position(h)
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