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HE: i1 %4 28R 5+ E 45 EHEM Y (Dystrophic lumbar scoliosis secondary to type 1
neurofibromatosis, DLS-NF1) & R Z B , WA ARG @RI R RAERKFEIR . ik
B4 Hr20074F1 H 2201843 H T B B T SR R B 3% 2 F R HIDLS-NF 1B & 1) Pl R AR 508
MRIEAR AT AR PR SR 0 E o838 ARl —— R AT &R H P45 25 5 (Coronal balance distance,
CBD) <30 mm, B&——REICBD >30 mmHC74FEL M MM HH, CE——ARAFICBD >30 mmHEC74}
LM MR, RIEAR)E R E S ES AR E %P4 (coronal imbalanced) 4 (CIBA) fl &R H
B4 (coronal balanced)4 (CB4). X EERAR .. NFNALERKEV N KEEESH: AFFHE
Cobbfi(EZE. REZ), CBD, ZH4i[E EHE(Lowest Instrumented Vertebra, LIV), Z5mfRA2E E £ %
H, HFioRELREAESHTUER. & AFFRILHA3FIDLS-NFLEE, HH2641(66.7%) 5 1,
1341 (33.3%) &t . FHFEVI EN34.1 £26.2 H . RETRARTE 4G (BEAR) B35 224 (56.4%), R
BT TR PR T A (R CRY) BB 1741 (43.6%) « AR BIZICIBA234(59.0%), CBA11651(41.0%), PR
XL AE B NCIBAS7.3°+19.7°FCBA62.3° £16.9°, RJ5HHIFFIEZE20.5°+12.1°f126.0° £ 19.5°,
RIRBEVTIS 733 822.2° £ 12.5°M129.4° + 20.3°. RFEFIERDHIHN65.1% + 13.8%M61.6% * 22.9%.
13.04% (3%)KICIBH BE TR BLE = 24, CBAFNIA68.75% (116]), WARZERELS
THERE N (P<0.001); Rz HBEARLEEE <2/HF+H, cIBHAILF206], CBAHRINSH], FHAHNMZE
REGRIFRX(P<0.001). FHARRCBDAH4(24.7 £ 19.5) mmF1(21.3 + 16.8) mm, R/FH(41.6
+10.8) mmFI(13.3 £ 11.1) mm, EZRFHITER (P <0.001). RETHE AERE - FEHR) EEFH
IBIAR 5 BB B bR T P, T AR RTSCEL R E A 140 R 5 B RE IR R P, ZRE4%
THEE (P = 0.020). ERKBEVR, FEH3761(94.8%)EEARIEBE, 14(2.5%)FAEBE B & K14
(2.5%)EECRI B % . 4518 : DLS-NFLEH ARG BN RAUVE R EREF (59.0%), FEZARMEE
CRIFDRE R FEHIERME Rm MR AR (LIVEEH ZL3 L F) s, EAXESHBEET
BIFE T PR &Rl B R EERAH R SR PE SIEIRE S .
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Abstract

Objective: Through the imaging data of patients with dystrophic lumbar scoliosis secondary to type 1
neurofibromatosis (DLS-NF1), the incidence and outcome of postoperative coronal decompensation
were evaluated and analyzed. Methods: The medical records and imaging data of patients with DLS-
NF1 who underwent surgery in Nanjing Drum Tower Hospital from January 2007 to March 2018 were
retrospectively analyzed. According to the drum tower classification of preoperative coronal balance,
it was divided into three types: type A—preoperative coronal balance distance (CBD) < 30 mm, type
B—preoperative CBD > 30 mm and C7 plumb line shifted to the concave side, type C—preoperative
CBD > 30 mm and C7 plumb line shifted to the convex side. According to the immediate postoperative
imaging parameters, it was divided into coronal imbalance group (CIB group) and coronal balance
group (CB group). The preoperative, immediate postoperative and final follow-up imaging parame-
ters of the patients were recorded, including the Cobb angle of the spine (main curve, compensatory
curve), CBD, Lowest Instrumented Vertebra (LIV), the number of distal compensatory intervertebral
discs, and the changes of coronal morphology. Results: A total of 39 patients with DLS-NF1 were in-
cluded in this study, including 26 males (66.7%) and 13 females (33.3%). The mean follow-up time
was 34.1 £+ 26.2 months. There were 22 patients (56.4%) with preoperative coronal balance (type A)
and 17 patients (43.6%) with preoperative coronal imbalance (type C). Inmediately after operation,
there were 23 cases (59.0%) in CIB group and 16 cases (41.0%) in CB group. The preoperative main
curve angles of the two groups were 57.3° + 19.7° in CIB group and 62.3° + 16.9° in CB group, which
were corrected to 20.5° + 12.1° and 26.0° £ 19.5° after operation, and 22.2° + 12.5° and 29.4° £ 20.3° at
the last follow-up. The postoperative correction rates were 65.1% * 13.8% and 61.6% * 22.9% re-
spectively. 13.04% (3 cases) of the CIB group had more than 2 distal compensatory intervertebral
discs, and 68.75% (11 cases) of the CB group, the difference between the two groups was statistically
significant (P < 0.001); in the group with distal disc compensation < 2, there were 20 cases in CIB group
and 5 cases in CB group, the difference between the two groups was statistically significant (P <0.001).
The preoperative CBD of the two groups was (24.7 + 19.5) mm and (21.3 * 16.8) mm, respectively, and
the postoperative CBD was (41.6 + 10.8) mm and (13.3 * 11.1) mm, respectively, the difference was
statistically significant (P < 0.001). There were 9 patients with coronal imbalance in the preoperative
classification of coronal balance group, while 14 patients with preoperative tympanic floor type C still
maintained coronal imbalance in the early postoperative period, and the difference was statistically
significant (P = 0.020). At the last follow-up, there were 37 patients (94.8%) with type A, 1 patient
(2.5%) with type B and 1 patient (2.5%) with type C of the Drum Tower. Conclusion: The incidence of
early postoperative coronal decompensation in patients with DLS-NF1 was high (59.0%), which was
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mainly driven by preoperative tympanic type C coronal imbalance, the correction rate of the main
bend is high and insufficient distal compensatory disc (LIV extended below L3), but most patients
could finally obtain satisfactory coronal balance and clinical outcome through spontaneous remodel-
ing during long-term follow-up.
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1. 518

1 AU 27 4598 9% (Type 1 Neurofibromatosis, NF1)J& — i e ok B st AL v, RIREN
1/3000~1/3500 [1] [2], M4 #& RS0 52 R R I JE N, 0025 % R IAR T B A BRI 8
FRANRAIE” M, EZEErETY, JEE AR WD ME DA I A L R A DU,
MITREIR S R AR e R [3]. Rk, FARTTE S IE SR Wt 2 . ot X146 0 TR 44 48 T e 432 11
FETFB[4]. SR, 1 B2 £ 28 95 1 22 4 PR A 0 ™ (Dystrophic lumbar scoliosis secondary to type 1
neurofibromatosis, DLS-NF1) ) # T F RAEAER KA G FHRAEREE[5]. Hdr, ARJE AR IR 2GR
JCRFPEERHRAEZ —, EREIRBET R FZR SEAER, WEEFECEE R Wi
PR IEIE, T E I R AR TR 6] [7]. DLS-NFL A SR th 2R 510, #0 Ba RBUAR A MG
I, A S H A )R PR i % 2 i A7 (Vertebral Rotating Subluxation, VRS) XU . b4k, ZEALUE 25
RN ) DR 1 2P A A AR B s [8]-[10], FE T /D4R Re A A A 1™ (Adolescent Idiopathic Scoliosis,
AIS) (i Lenke 5C ) FIR AR {4 AR ™ Bt 7 b, A AHSSHEFEUESE T RAT AR 70 L. MESF LR AR DA
J% izt vty [#] 52 AfE(Lowest Instrumented Vertebra, LIV)#IE £ 2 s m el R P47 [11]-[14]. [RIR,  BRAR SO
NFL A2 45 1 AR ™ R e R TP A B BR T, KR 4 A 7 3 2B JR) R T B ™ [15] [16], AELX T B oy
(AR T2

JUEARE A e R S S DU R E #E R, (3 NFL B AR5 R T AR R A R — %
K2 IR BN I A B AR o DR, AHF 9T 15 7R 38 [P 23 A 39 4] DLS-NFL B35 RET A J5 5618 % 240,
TOIN e 2 B ARG AR R A R A3, IR 2 A FEAR T B AEN L S G IR 9 o AT 58 205 s
DA R VT A 5 AR S 1 AR S AR T, S PRAR S5 F RORE G . s iR s W s B
io]tZR K=

2. #IRE I
2.1. IANRESHIRRE

AFRIE: © WIFZWON NFL @ HRA MM R (E S NIES); © H&seBmikK LB
Tkl @ REHBFHEVIRRIAD T 24 © 25 HMansa FARIBIT.

bR © JHEENIRTE; @ ARG @ XTFRAEK; @ GIFRAMEIIfes®, &
VAl B AL AR AN ARG 81 © BEEEAEF AR S
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2.2. —M¥ER

IEHL 2007 4F 1 F % 2018 4F 3 F T 5 th Bk R Bl DLS-NFL G835 62 4], il /& ghHEbr#E 39 141,
R 55 A A7 78 DR T P46 ) B A 43 R 3R 4743 R4 [17], A 4(CBD < 30 mm) 22 (56.4%)f1, B #(CBD > 30 mm H.
C7 £ A VIR #%) 0 %], C %(CBD > 30 mm H. C7 #y3E£k iF) ™ il fwF%) 17 (43.6%) %5, HRHEA 5 RIZI
X 5 K IR A T bR T 2R~ 488 1 B8 3 49 R el bR 1D 2K - 185 4 (coronal imbalanced group, CIB 4H): 23 171(59.0%)
e AR T #74H (coronal balanced group, CB #H): 16 1/(41.0%).
2.3. MEIEHR

FEMEIRIR NIRRT ARJG . RIREE VIS AR IE . MR X 2R AR S50
FEFEAR

Figure 1. (A) Coronal imaging parameters; (B) Sagittal imaging parameters
1.(A) BREZEFSH; B) RREZEFSH

JBL%S Cobb ffi: SHILAL AP AR AL X 27 b, e HUREES (0 i ME (R IR AR ME AR L 757) A0 S ME (e {1
RHOHEAL T T7), 2 nlfEH B R ARTEL, PR RIJY S Cobb M (LK 1(A)).

%5 Cobb ffi: BESLALAPEAEIEAL X S b, e HUWO 25 it i ME (R TR RO ME A4 L 77) R0 S M (e
FHHERTI7), Bl EH BT AR L, WL M RIS Cobb MK 1(A)).
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CBD: R’y C7 #i3EZk(C7 plumb line, C7PL) % Ak HE £k (center sacral vertical line, CSVL) 7K
B, 2w A%EE BT 30 mm I RICAFEIR KP4, SRR T IR (L 1(A))

THUHE {7 1 25 (Apical Vertebral Translation, AVT): 35374 425 FE IEAL X 28 A 1 FEARE O 7 T00ARE (32 25 £
FE e KA R HEAR) i 2R 1 4R 1 /KT 22 B R B (LI 1(A)) .

IR T L #E 25 (Sagittal Vertical Axis, SVA): 3l A7 &8 HMIAL X 28/ b C7 #vaR£k 5 S1 5 LA
AKPEEE . 4 SVA RIEUGE IS 30 mm B B RFif. C7 #FTEZef T S1 J5 B&ui i NiEfE, Rz NH
TEILIE 1(B)).

24. GtFESH

AW TR AT SPSS 29.0 FAtH(1BM 2 ml)HEAT Hda /0 ire SRATECXTFEAS 45 96 HU AR 4L P ARG UL
THEGRERHTECN FEAS t I UL P ARG ML b, RIS HUE, (7 Student
tAg . RIS Fisher K& B30 A1 Wilcoxon -5 kA Jaxt #odledb AT 4L IW b /R P {H < 0.05 A%
ARG FE

3. &R

Table 1. General data and clinical characteristics of NF1 patients with atrophic lumbar curvature

%< 1. NFL £ S 2 & — AR B R IE R AE

CIB #4(n=23) CB #i(n = 16) P{H
PR (L) 53) 8/15 5/11 1.000
(%) 148+4.2 143+22 0.480
AL B 41+1.0 43+10 0.574
e A HE R A 2 0.001
2Rk 3 11
24U 20 5
A B 85+2 8.8+2 0.710
FARNEE 1.000
FAAL JF 18 13
i 5 B A 5 3
KV TEI(H) 33.8+27.8 34.3+243 0.957

Table 2. Comparison of imaging parameters before and after surgery and follow-up between the two groups
2. MBBEFRAERMETNFGEFES KL

CIB #4i(n = 23) CB #l(n=16) P A

=75 Cobb £(°)
Nl 57.3+19.7 62.3+16.9 0.457
ARG 205+12.1 26.0+19.5 0.329
RIRFES 222+125 29.4+20.3 0.215
IR 2 (%) 65.1+13.8 61.6 +22.9 0.348
FFIE 2K (%) 40+32 56+3.3 0.191
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ik
CB (mm)
Nl 24.7£195 21.3+16.8 0.616
ARG 41.6+10.8 13.3+11.1 <0.001
RIKBEV 79+128 -25+19.1 0.070
TOUAE i B 2 25 (mm)
AHY 52.1+18.2 57.4+18.2 0.417
NG 32.2+165 21.8+16.6 0.089
RIKFES 205+152 215+17.3 0.868
fi)25 Cobb #i(°)
Nl 51+97 10.7 +8.3 0.101
N 19+6.8 16+7.6 0.910
RIKBET 1.1+10.9 -0.6 +10.0 0.645
SVA (mm)
AHY —-20.3+23.3 —23+22 0.739
ARG —23.1£286 -18.4+35.1 0.680
RIRFE) -10.5+20.6 -14.9+27.0 0.599

v

CBD=8mm

Figure 2. The patient was a 12-year-old male. Imaging evolution of coronal decompensation after posterior
osteotomy and internal fixation

E2 BEARISHEMN. (TERESEHEABRERREHABRE LR ENHEFEE

ARATSEL AL A FEIEMAL X L7 (AL B): J=H R T BEE A MEEEMEON ™, ARG EDZIIEMIAL X ey
(C. D): EBHRAGHFILE, (H BRI BRIRIE R i A0S, TR I T 7B 25 (CBD) y 46 mm. A5 3]
BEDTIEMIAL X 27 (Ey F): A8 I i AR i 5 B AR LA AR B2, e bR i 1 A 3RAS 2 5 o
3%, CBD YRE A 8 mm, LI 1 B ARAR T 19 H B P (151 2).

ARBISAL A AEIEMAL X LA (AL B): PPEEIIEMEN a7, ARHT e IR T 15 2E 25 (CBD) 9 40 mm.
ARIGEIZIEMAL X 267 (Cy D): EBIRG RIFHFIE, LIVIERET L4, T EEHIEFRINISE, REH
RIS 7481, CBD Jy 28 mm. AXFEVIN FIIEMIAL X 2R (En F): R de ek s ARt 75 A 1) 458
(LA~S) AR T, JeIR T 7 1 A5 0 25 0, BEARSEDIR I T 13 21 91 2. 0%, CBD %i/h % 16 mm (4] 3).
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Figure 3. The patient was a 13-year-old female who underwent coronal imaging evolution after posterior
spinal fusion
3. BER LM, (TREBEHFEAEREERENZEFEL

% N ) E—
AH VN RIRFETT
\ J \ J \ J
S E— E— EEE—
1341 1441
Type A: 224 Type A: 164 Type A: 37 cases
\ J \ J L7 \ J
Y 7
r\)\&\)'
—— EEE— —
Type B: 04 Type B: 017 Type B: 1471
f\.‘\‘(\i\\‘\

— _Q@ ~— a2 ~—
o — /4.3// N
Type C: 1741 a7l Type C: 235 Type C: 1471
~—— ——

Figure 4. The distribution of coronal balance classification before and after operation and follow-up, and the
change of coronal balance classification after operation.

4. BEFARuERETEREFESBENSHER, URKEEREFEDRMNEE

FARER

39 (A 3L B T Al e B TR, 8 B T E IR E TR, BRI E R FA. R
P A B Z0 H I 75 S I bR TR 2K~ 4 3 Sy el fR T 2 P #6744 (coronal imbalanced group, CIB 4H): 23 4
(59.0%), JekIR TH -4 44 (coronal balanced group, CB #H): 16 (41.0%). CIB A1 CB 4T AR FI4F i
SN 14842 B 14.3+2.2 % . CIB HTNMEDAAfE G L1 (7 1) L2 (10 f]). L3 (4 )1 L4 (2 1),
CB ZHTAE A2 LL (6 #). L2 (5 ). L3 (3 %)% L4(24). CIB A 14 WIAEIESLARR, 1fi CB A
11 6. A CIB 2L P 2 i Bk R PR A XS, Rt N i — s . WAL E 53] T 2 4L ERIBEVI
6], P45 BE D7 AL 43 )8 (33.8 + 27.8) H A11(34.3 + 24.3) H (£ 1).

ARHT, CIB 4L CB 47E/HZ Cobb f(57.3° £ 19.7° vs. 62.3° + 16.9°). TiME(mFZHE 2(52.1 + 18.2 mm
vs. 57.4 £18.2 mm). SVA (-20.3 £ 23.3 mm vs. —23 £ 22 mm) }z CBD (24.7 + 19.5 mm vs. 21.3 + 16.8 mm)%%
ST ZE R P>0.05. RJG EARKKVIR, HHEHNSTG S HIE 8 SE. b, B4
5 CB A5 25 Cobb 13 % IEZ 20.5° + 12.1°F1 26.0° + 19.5° (KX 73] 4 22.2° + 12.5°F1 29.4°
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+20.3%); CIBAHEZHIER) 65.1% +13.8%, 1EH{H LIXF T CB 411 61.6%+22.9%, {HALW %R P>
0.05. MAARJE(32.2 £16.5 mm vs. 21.8 + 16.6 mm) KA KBTI (20.5 £ 15.2 mm vs. 21.5 + 17.3 mm) ¥ Ti
HEMRFZEE B9, DLAOR S FR IRBE VI SVA IR ELEL, TRIA W22 7% (¥ P>0.05). HAEREMZ, R
JEEIZ] CIB 41/t CBD (41.6 + 10.8 mm) {3 K F CB 41(13.3 £ 11.1 mm, P < 0.001), {HZ KKK 4
) CBD AWK 5 7.9 £ 12.8 mm F1 2.5+ 19.1 mm, HHEZER TS24 (P> 0.05). ItAot, fEimist
PEMEN BT T, CIB 48 K2 EE#H R 2 ML QR0 A, 2 KL EAL3 A), 1 CB 4HNILL 2 /4~ LA
FARAEALAN, 24HKET 5 AN), PG EREA S FE (P <0.001) (£ 1, #% 2).

4. g
H k2 BT 7 2 BAR R G B Z0 R T e 5 CS B Bt R g6 1, {H/Z 45 #16F DLS-NF1L ()

ARG R RACE T . ASCEIT LA DLS-NFL S35 ARG AR5 RIZ LR AR R BE V5 I AH R AR 5 5
B, WIS IR EAACIRBIER, RS TSR FARRBIR.

4.1. DLS-NF1 REERELARENLER

AIS. SRR E A R AR B RS, A S TG A R AR A G et R T 2R~ 45 9 A 1
Afg. ARFFELE R RRARRTE 43.6% (17/39) ) & RIUAEHE C BRI RACEE, A S BI %) H B IR T
FAREER) R A 2N 59.0% (23/39) (F1vuikk C AR RAUE), 22 =T Lenke 5C AIS (31.5%~46.3%)
[15] [16]. XU ZE[10]4E—TEHxf 130 44 M fE B e R MAE AN S iy 26 (20.0%) 11K J5 H B0 e AR 1H 2%
AT, R T AW DLS-NFL &% .

4.2. DLS-NF1 REERE LK ERHEF

DLS-NF1 BEAAAARNNE B Bif HARIREE T . AR E HIEK E2 (B it 576 3%
fifB AR R I, TR RS 1N IEHE R LB i TR A 2 R 5l R B A R ok 4 2 0%
LS, Sl SEURTE.Om—mE, AUTREIEEY] CIB A E2 5 1E%(65.1% + 13.8%)/ 1 CB
Hrh FE I IEF(61.6% + 22.9%), LW E B Hr IR m Al At 51K 8 MR DR R A G .

R T B R BT AR I A AR R 2O E S, AT B T R S EUR RN E, 51K
ARTARARES ;RS T BOL K 2 R EPEFE B 3h, 304815 B iR A2 KUK, 8] IR H T il 75 B g A
Ik FE AT RE RO I ) R . RS AR AT B OR B 2 Ui 12 3 T B RS 4E R IEME L S BN, A
AR R T R B SR T T4 FOAR BE BE [18]-[20]. AHF S0 R BALE CIB 4z i f At A 45 % H
2 NLUF 9 20/23 (87.0%) %1, 1 CB ZHH Ay 5/16 (31.3%) (P < 0.001, ZEFAH S %E ). K, mi
AREEMER AL H B R (LIV EFEAE L3 LLT), AT B S BUZIE B8 R AR G bR T AR I fa i TR 3%

Bao Z£[17]4E 2016 4 1) — TR 5t 1 . 7 1R A8 PR JEHE AU ™Y B R AT ekl C B 7 14.5%, Hhf
60.0% 5% A5 B RDIR 2 A0S, T ASHE 70 578 DLS-NF1 R FT ik C 24 3% b 82.4% (14/17)7E A J= B
ZIH IR T RACEE, I, ZE RS ARG iR R R A2, HEIREMERFMLL, DLS-
NF1 B E RAERTE S Bk, RETSE C B DR R A2 I8 B AR 5 B Z1 H 3R 1 e A2 1 e b
Rz —. TE—TAN 120 il AIS B35 B EIBPERT 70, ARAETER T 7 B Bk C B S R
52.50%, Hr 38.000A 5 BN ZI tH BRI R AN, @K T DLS-NF1 ARuTEdtE C Bk kAL EE 1
82.4% [21]. 1XW]REL DLS-NF1 FURFBRAME S5 AH 55[3] [22] [23] .

4.3. DLS-NF1 REEREL R Er0FYT
TEARF TR FTIAR B E Y, B DLS-NF1 AR5 H LS C 1Y 53% (23/39) /) S & E K HARIBE U
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KHR 53 e IRAF T AR T PR~ 94.9% (37/39) (L 4), 12 E ) 5 2 T SCBR R E A HAD S AL A Y AR 2
JEHE AIS H N 85.7% (6/7) [10], iBZAZHA:FEAEN ™Yy 57.7% (15/26) [24], i B B/ B B 5 KA AR Ry
26.1% (6/23) [14], XTW]Re5 BE AR ERR, wimihE 2 HR 2 LirwmMEAEA 5. —J7im, HTaEk
ﬁ%&&ﬁ%%ﬁ,l%ﬁemﬁg%ﬂu@m%ﬁmﬁ,AﬁMfMﬁé%ﬁ H—JiH, WG
Bz BV 2 R E R AESTBL, A AR AR AR S DU S IR T~ . ALk, B DLS-NFL R
S T IR R T SRARARE IR T LR AR, H R oy S FE B U i 4 v 23R4S R 4 1 e IR T P-4

5. AR EMRY

AT FE T L AR 993 491 250 i p s R BR e B AR AR SE BT AR AR, BB A b, T REAEAE SR
I B e UL PR SEGIE PR B — o AEHE— DI TTH, 55 B RO ER DL A e b, DL
Ha FERPEAT AT SEE . SRZ X BB ARG 5 RIREE VT < 182 BE Y7, UL BE VI I B R a1, Xt
SRAREEL LA R e VA — D B

6. &t

£5 L&, DLS-NF1 & A5 W ki R A R A R A . R @k EREZEHE T =K
faRiEE: 5, ARuTEok C R M K EL Bl R, AT 5 ARG 0 AR A I B 5 AR S
H, R B EF R TR VIR A Boa, i Or B AT A AR PR sl A ) £ 4
BEARLIV EMHE L3 LUF), J"EIRE] T ARSI R, AR, KEHR
AR TREAR T SR AR P4 6 e 2 A B ST 98 52 1A T bR T~ T B PR Wi PR 465 S

B B
AW T IRAG P o T SR A PR Sl s b HE(H L 5. 2021-398-01).
SE WK
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