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Scoliosis in Neurofibromatosis

Se 11 Suk, M.D., Ho Sung Song, M.D. and Jay Suck Chang, M.D.
Department of Orthopedic Surgery, College of Medicine, Seoul National University

Neurofibromatosis is a disease which involves both neuroectodermal and mesodermal tissue, and is characterized by
cafe-au-lait spot, multiple subcutaneous neurofibromas, elephantiasis neuromatosa, a positive family history, and specific
dystrophic osseous changes such as scoliosis, penciling of ribs, vertebral scalloping, a paravertebral soft tissue tumor, and
congenital pseudarthrosis. The classic type of scoliosis in neurofibromatosis was known as a sharp localized short curve that
is often rapidly progressive and produces severe deformity with dystrophic changes, but another form with long gentle curve
is reported. Since conservative treatment is usually unsuccessful, posterior fusion with or without Harrington instrumenta-
tion is the treatment of choice even in young age when the curve is progressive.

This paper was aimed to review our experience with 11 patients having neurofibromatosis and scoliosis, who were
treated with posterior fusion and Harrington instrumentation from Jan. 1971 to Dec. 1980, and the results were as follows:

1. The average age that spinal deformity was observed was 7.7 years old, but the average age at treatment was 14.4.

2. Cafe-au-lait spot was observed in all cases, subcutaneous nodule in 7 cases, local gigantism in 2 cases, and positive

family history in 3 cases. 2 cases were combined with congenital spinal anormalies.

3. Specific pattern in spinal deformity was not significant. There were 7 short curves less than 5 vertebrae involved and

6 long curves more than 6 vertebrae involved.

4. There were 5 kyphosis which had more than 50°, and those were usually combined with severe scoliosis.

5. Preoperative average degree of scoliosis was 93.8, and the final correction was 41.2° (43.9%) with loss of correction

5.3°(5.7%) after 3.2 year follow-up in average.

6. It should be educated for early detection at home and school, and for the importance of early treatment for the

scoliosis, to prevent rapid increase of scoliosis in neurofibromatosis.

Key Words: Scoliosis, Neurofibromatosis, Posterior- Fusion, Harrington instrumentation.

1. M = ARAFEFANA Vel A F&a5e 2713 Y
2 ovepgel, e AAREEH A e g 95
Von Recklinghausen ©] 1882xioll A7 A4 FFFol sl AP AL FA2 iyl A5EaE S Fekdle] A5 E 3
NI o2 @ AT sl o] A3 ofe] ¥ 2] o A SolyE HEubFol AL AYsie] AT F
o] B yslic), A g o], bl b 670l HEE AW
e 7l wbFe g Jadne v A Holg”
H o x2 o 1AL =
T s AT R el el YA AAARETA HEE0Fe W A
7 o)
A .

—213—



ot plelnz A2l sleid 2120 Rgezs A
2499 mgo] AY wu, Mok 4IHY HRE 2
atof ol Aole wz/%Go 2 HFpTol A4
£ A%olE #82E Adstelol B Aoz o 9
;}_7.15).

AL 19713 46 1980\ TR A&t o] el
ks 14332146} Aol Al A REF 22 ol H 550
Z BAAM &AL AR 1260F FA7L A5 UR

Adw, A4, fevead 33
Z20% FAF AANFEZ oA YR EapFe 4
ME, ABAY], ubtel 29 o d=s AsinE ¥
Asle) TG P 2

I, =3 3¢ 4y

1971 1448 1980487 ARARFFTo2 AT
HE2zulZo 2 443 3A 12015 Crowe ATEAE
atZ 27 th, & A7 o] 1.5cm ] A9l cafe-au-lait spot 7F
67 o] Al cput Al v H3l A7 AF-F, elephantiasis neur-
omatosa, ¥ 8]l 2 A Al A FA, 7bEH, EWE FA o)
FA A£7F 2714 ol 4o 421¢ vrhddld,

o] 717453 Aguieyd AYoHolal Nad HFH
BF BAL azddons HEEVE BAF A4A
FZZo o3t AL 59%Bow 1205 FAlol F3hA
e 1elE ALY 1ol AL FA 7R 1L4 6 7
g¥g 9 2MYARE HE 3 2708de]
£ §1r7‘|'°“ "HBH "]'°‘ ’”% £l "i“"% "‘alﬂﬂ ¥

L o

4, 4—1 2 w4 RS Cobb Yoz 24
5 2AsE Addgen HEZuE

Cobbuld] 0.2 ZA314c},

f7
=2

24 A1

1, A8 o dYER

2E ZAE 100 124004 184) Alelglen], M
oded e 14, 44loldel, AR ZE EA7E 5o oAist
6oz guio] Aol A9 §1%ich (Table 1).

2. ol

~|-'

xR mEy BE A o8] A3 e wWygs WA
odede 4 Al 124 Ato]lz Hagds 7,74 °M
(Fig. 1), o} & =#<lol Jshe] AaF wri7A 712k
3~64 Abol7} 500(45,5%), 6~9 Ake]7} 24
(18.2%), 9 ~121d #tel7} 4 9)(36,4%) 3 Hitol 37

Table 1. Age and Sex distribution at the time of operation

Age (year) Male Female Total
11-13 1 3 4
14—16 1 3 4
17—-19 3 0 3
Total 5 6 1

Table 2. Duration since scoliosis observed

Duration (year) No. of cases

Less than 3
3—6

5—9

9—12

W NN

Total 1

Noe of Cases

Male
[CJ Female

-
%7/ 7Rz

> 4 g % 10312 %
Fig. 1. Age of scoliosis observed initially.

Age in Years

74 6, 20d 0} 2l o} (Table 2).
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cafe-au-lait spot+= Aolol A eltor], 3tz F44
A &2 24(18,2%) A Jebtaen] skx] o] 9
el 2% lemoldtdel, H¥5 AAARFL 74
(63.6%)014 7AEHL 30(27,2%)0 A ebdet, 1
ool A3, 483 FFA] ALEE wgor 554
A W)z AL ARARETE FEe, 14
ofl 4 pectus excuvatum o] Ygl.evi, ldel4& Block ver-
tebrae, Hemivertebra® A M A HFZupFo 472§ ¥
o} Fglc} (Table 3).
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50(45,5%) & 50°0) 49 HF:FaiF s FubE
ow, wlulFate]l 2lodwl ol giola, 2ol Fuk
7t FAR 47} g ot HAAAE
F7d ZedEA A% o] Abe] §iglrh (Table 4).
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Table 3. Physical findings of the 11 patients

Case No.  Sex/Age Curve pattern Kyphosis Skin Local Subeu. F.H. Ass.
(more than 50°) pigm. Gigantism  nodule anormaly
1 M /18 RLT (T5-T12) - + - - + -
2 F/15.5 Rt.T. (T7-T11) + + - + - -
3 F /1 Rt. TL (T11-L3) - + - + - -
4 M/13.5 Lt.L. (L2-L5) - + - - - Lamina defect
-~ 5 M /115 Lt.T. (T8-L1) + - + - -
6 F 2 Doub.T. (T3-T7) + - - + -
(T7-12)
7 M 17 Lt.T. (T7-T11) - + - + - Pectus
) excurvatum
M/15 Rt.T. (T7-T12) - - - -
F /15 Rt.TL (T10-L3) + + + + -
10 F 2 Lt.L. (T12-L3) - - - Hemivertebra
Block vertebra
11 M/16.5 Doub.T.(T2-T8) + + - + - -
(T8-T11)
Table 4. Type of spinal deformity
Location
Deformity No. of patient (%) -
Scoliosis 6 (54.5) T4
Kyphoscoliosis 5(45.5)
T7
Total 11 (100.0)

Double thoracic curve 7} 2 ¢l(18,2%), Right thoracolum-
bar curve 7} 2l(18.2%), Left lumbar curve”} 2o
(18,2%)°l Aok,

7t whFoll £33 HF9

7, Left thoracic curve 7} 5.57) Right thoracolumbar curve

4+ Right thoracic curve?} 6,3

7} 5,570, Left lumbar curve 7} 4 7}, Double thoracic curve
b Az AT 5,508 AEE AgAgen, sAl5
9o HEE AW g2 9k 7ulFoR HA 88,45
G2, 6ol A3E AWF 71 PFL 63Fe

2 B 105, 25 o} (Fig. 2).
5. &3 0y X8 @AY
1o Ao 444 Y T eE93.80en, 4

F5E T (side bending) o) 918 Ald % (fexibility) &= 3
I 24,5° (26.1%)°]% TesF J,_Z*IE_“__. 41.2°(43.9
%), AFILAYE+= 35.9 38.24)1 53(5.7%)8 =

el | ] |
: III HI

1 2 3 4 5 6 7 8 9 10 11 Ciase No.

Fig. 2. Type of curve correlated with number of vertebra
in curve. i
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5.9%)¢] A= &£Ae] e o 261F 14+
2 71l AA, 4 2379 2L A%l

149%F w24 Ao w34z =, 81704
100" Akol o] #$4= 5o 454 ubFxt HF 89,2
AdEE 17,4 (19.5%), 4% ZPEE 38,2°(42.8
%), AFAAEE 38 (42.6%)2 HF 0.2°(0,2%)9
BHE £40] doden, 1017014 120° Abole, 242
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7 (8.4%),
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¥ o Be 2P=d 49

0 WEEot 4TS
o} mq} _“_2-15

L, gtSEof 2 uy
%A 3 =% = Right.thoracic curve 7} 87,7,

Left thoracic curve 7} 100,5°,
7} 96,5°, Double thoracic curve 7} 119°,
curve 7} 65,5’ o
AEEAL Table 6 oM B
thoracolumbar curve oA} 7}%
devt mPzEAdE AME 5"9&4.
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5olake) HE

T 4.6709 AFxE

A4 g%
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AldE & 21.8%, TEF RYEE 37.6°(4

TET

AT ?""/]'(Table 5).

£% IAEE 57 (44.3%), A

LREE

Right thoracolumbar curve

Left lumbar
FEFuAE, AFAY=E Y I
wlo}  zksolch,  Right

ol o

FEFuAEE o

(42,5%), ¥

FTAAEE 32,0°0(36,2%) & H 6,3%9 nAE £4

o] %lais.t’%, 6 Aol g HEE A3 tFe 61t
Fo T 6,570 A3 At a, +¢4 wFts
% 105,2°, AlIE & 26.3%, FEF RHEE 46.0(43.7

, AEINEE 43.5°(41,3%)2 HF 2.4%2 oA

""‘;_J vepdle] ziubFel M gtF =t Ald o
A= £4L A} (Table 7).

FAIE 184 & A4z 84 HEE AYF 7w
2] Right thoracic curve @ A7 & ¥olv (Fig. 3.), &
HlIe 64 oz sz 54 A5 Awd gL 4T
o] Right thoracolumbar curve &} 4744 vtebla ot
(Fig. 4.).

al, 3 3 % @

& LAS Aol A A3t o] Risser local-
izer cast & AAIE 3o tHAe] A2 145 A3
2 o9} Halofemoral traction & AAJ§F 8ol & vlmale]
2, 44 3F s 424 77.5°, 105,27 0|92
A= & 33,5°(43.2%), 21.5°(20,4%)°19, <A,
BWEBYEE 35.5 (45.8%), 37.8°(35.9%), +%F%
HEAAEE 44°(56.8%), 42.7° (40.6%)01 o7, &
FAYELE 38,5 (49,7%), 41.1°(39,1%)% mA=E
Ae 247 5,5 (7,1%), 2.6 (2.5%)°]%}, Halofemo-
ral traction & Xt} ubF 7} Aty Aldert He AL

Table 5. Average correction and loss of corrections correlated with the severity of curve

Correction Correction Correction Loss

Number  Average Bending obtained obtained finally of
Severity of curve of initial flexibility preop. imm. postop obtained correction

curve curve (%) (%) (%) (%) (%)
Less than 80 2 54.0° 28.0(51.9)  21.0(38.9) 31.5(58.3) 17.5(32.4) 14.0(25.9)
81" —100' 5 89.2 17.4(19.5)  35.4(39.7) 38.2(42.8) 38.0(42.6) 0.2( 0.2)
101’120’ 2 103.3' 8.7( 8.4)  32.0(31.0) 38.0(36.8) 36.0(34.8) 20( 19
More than 120’ 2 128.7 44.0(34.2)  48.3(37.5) 57.0(44.3) 52.0(40.4) 5.0( 3.9
Total 11 93.8' 24.5(26.1)  33.1(35.2) 41.2(43.9) 35.9(38.2) 5.3( 5.7)

Table 6. Average correction and loss of corrections correlated with the pattern of curve

Average Correction Correction Loss

Number No. of Average Bending obtained finally of
Pattern of curve of vertebra initial flexibility imm. postop obtained correction

curve in curve curve (%) (%) (%) (%)
Rt. Thoracic 3 6.3 87.7 20.7(23.6) 40.3(46.0) 38.3(43L7) 2.0( 2.3)
Lt. Thoracic 2 5.5 100.5 12.0(11.9) 44.5(44.3) 42.5(42.3) 2.0( 2.0)
Rt. Thoracolumbar 2 5.5 96.5 41.5(43.0) 48.5(50.3) 41.0{42.5) 7.5( 7.8)
Double Thoracic 2 1.0 119.0 27.3(22.9) 44.3(37.2) 42.3(35.5) 20 1.7)
Lt. Lumbar 2 4.0 65.5 11.5(17.6) 28.0(42.7) 19.0(29.0) 9.0(13.7)
Total i1 5.5 93.8 24.5(26.1) 41.2(43.9) 35.9(38.2) 5.3( 5.7
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Table 7. Average correction and loss of corrections correlated with the length of curve

Average Correction Correction Loss
Number No. of Average Bending obtained finally of
Pattern of curve of vertebra initial flexibility imm. pogtop. obtained correction
curve in curve curve (%) (%) (%) (%)
Short curve ‘
(5 or less than 5 7 46 88.4 19.3(21.8) 37.6(42.5) 32.0(36.2) 5.6(6.3)
vertebra involved)
Long curve
(more than 6 6 6.5 105.2 27.7(26.3) 46.0(43.7) 43.5(41.3) 2.5(2.4)
vertebra involved) )
Total 13 5.5 93.8 24.5(26.1) 41 .2(43'29) 35.9(38.2) 5.3(5.7)
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Fig. 3. 184 dole] A) %

o] A A]35}ed Risser localizer cast-& AA|g o9k v)msl
o Bd 24 24 9 F€F 24dY=L ddey
aPx AL HJH(Table 8).

of, &&E ¥FoEFe| X

505 o4 A3 FUEE FUsdd 84 st
A2 H3: FubFe] AR AR FeAd Hx =

Fo HFWFEE 109991, 4%A Harrington
distraction rod& #ojoF 4tq]e] shEdlgl oxd, Hubf-gt

d, B) Fe€F =24,

e AAdA wkeh, AR s £44 AL 3
Ex700den, AdEE 262°(37.4%), $€3F n

T 38 (54,3%), AFHAEE33.0°(47.1%)E &
(7.1%)8 A% &4l sl ch(Table 9).

FAM2 164 G2 22 74 9 A3 Fat3§ Fb
g Double thoracic curve & Harrington distraction rod <
#HelA AR st o (Fig 5).
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Fig. 4. 6 Al ojote] A) 44,

B) &% &

Py

it

Table 8. Average correction and loss of correction correlated with the method of correction

Correction Correction Correction Loss
Number  Average Bending obtained obtained finally of
Method of correction of initial flexibility preop. imm. postop. obtained correction
curve curve (%) (%) (%) (%) (%)
Localizer cast
+ Harrington rod 3 66.0 28.7(43.5)  27.3(41.9) 37.3(56.5) 26.0(39.4) 11.317.1)
Halfemoral traction
+ Harrington rod 8 105.2 21.5(20.4)  37.8(35.9) 42.7(40.6) 41.1(39.1) 2.6( 2.5)
Total 11 93.8 24.5(26.1)  33.1(35.2) 41.2(43.9) 35.9(38.2) 5.3(57

— 218 ~



Table 9. Analysis of the kyphotic curves

Correction Correction Loss of
Average Bending obtained finally of
Case No. initial flexibility imm. postop. obtained correction
curve (%) (%) (%) (%)
67 37(55.2) 37(55.2) 25(37.3) 12(17.9)
64 21(32.8) 35(54.7) 31(48.4) 463,
62 8(12.9) 31(50.0) 29(46.8) ) 2 32)
10 83 43(51.8) 48(57.8) 44(53.0) 4 48)
12 74 22(29.7) 39(52.7) 36(48.6) 3( 4.1)
Average 70.0 26.2(37.4) 38.0(54.3) 33.0(47.1) 50 7.1)

Fig. 5. 164} dote A) ¢4, B) F¥€¥F =Z4.

T3 Py FL 300(27.3%)014 L8, 235 HE glonz ofF A5 & 3tA strh(Table 10).
o) 3F8 ALo] YW 1dertRdYH 22 555
RAEY £Ao] At 2ApEz AT, 16l V., &% « n#
A FE&F B8 skxiopd] s} el ot 6 AYel A A
Az 31 85o] AN FHged, 1ddAH F&% A7 A HFL neurcectodermal tissue 2  mesodermal
9 W so| Harrington rod 7} 2]z RAe] whiizlgl e} tissue = AW sled ¥ Y, dAxzAn AAzAY Fok
olo] FFL o]FolA w3y Wz gz ofFd F 3wkl g FAY ol Aeg Vel oz 2wl
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Table 10. Postoperative complication

Postop. complication No. of cases Percent
Pesudarthrosis 1 9.1
Paraparesis 1 9.1
Broken Rod 1 9.1
Total 3 273
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