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— Abstract —

Study Design: This is a retrospective study

Objectives: We radiologically analyzed the correction of the sagittal imbalance and the proximal fusion level to prevent correc-
tion loss and the usefulness of iliac screws in LDK.

Summary of the Literature Review: Complications can be encountered during fixation and fusion as most of the LDK patients
are aged, and the osteoporosis that causes fixation loss is known to affect the loss of correction.

Materials and Methods: We analyzed the cause of correction loss among 35 patients who underwent surgery and who were
followed up for at least 1 year. All the patients had performed gait analysis before operation. The operative techniques were
pedicle subtraction osteotomy and fixation to S1. For analyzing causes of correction loss, we analyzed the degrees of lumbar lor-
dosis for the sagittal correction and the degrees of the preoperative thoracolumbar kyphosis for the proximal fusion range. For
analyzing the usefulness of iliac screws, the subjects were divided into two groups: 1) the -iliac screw (23cases) group for the
patients who were fixed without iliac screws and 2) the +iliac screw (12cases) group for the patients who were fixed with iliac
SCIEWS.

Results: There were no patients who had marked anterior pelvic tilt.

It is important to correct the lumbar lordosis over 20° compared with the preoperative thoracic kyphosis.

There are 10 cases of preoperative thoracolumbar kyphosis > 10° and 25 cases of preoperative thoracolumbar kyphosis < 10° of
the total 35 cases. Among 10 cases of preoperative thoracolumbar Kyphosis > 10°, 4 cases that were fixed to T10 had no sagit-
tal correction loss, and 2 of the © cases that were fixed to T11 or T12 had sagittal correction loss. For the 25 cases of preoperative
thoracolumbar kyphosis < 10°, 5 cases that were fixed to T10 had no sagittal correction loss and 1 of the 20 cases that were
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fixed to T11 or T12 had sagittal correction loss (p«0.05). 6 cases (26%) in the -iliac screw group (23 cases total) and 1 case (8%) in

the +iliac screw (12 cases total) showed sagittal correction loss (p<0.05).

Conclusions: It is important to make the postoperative lumbar lordosis over 20° compared with the preoperative thoracic

kyphosis for correcting sagittal imbalance, to decide on the proximal fixation level according to the preoperative thoracolumbar

Kyphosis and to fix with iliac screws.

Key words: Lumbar degenerative kyphosis, Iliac screw, Sagittal plane correction loss
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W8 e P(viliacsorew, 1280) 0 2 thro] Z2UAL] 2 AT 289 A 5 AT A4 54 o A
g0 O B4 L dat 23O A4 ANY #HE AL 5 AAA W, L
278507 SPSSVIZ0Y o] L5t on, dudent T- @A) ek 7e e AL A4 54 o] AF 103 nl E
tests} Chi-square test S A4}tk WA TAFA FANA WA Sl A FAF A
ol A ete] £ AF AW 7L A7 T

(P<0.05) (Table 1).
7 298 53 W90 e & A FLFF Uzl
10714 o) AWl & 108 F 291% 18 92 A0 F
£ A FF FVAUG G200} 23 AW AR FAX AR 4= 29T AW 2Fo] FAHAL

Table 1. Radiologic analysis of patients according to lumbar lordosis correction

A group(7cases) B group(28cases)
p-value
Preop. Postop. Preop. Postop.

T-Kyphosis(®) 18.8 12.2 75 185

L-Lordosis(*) -1.6 -31 -9.3 -45.9

SVA(cm) 10.3 2.3 0.03
Preop., Preoperative angle; Postop., Postoperative angle
T-kyphosis, thoracic kyphosis; L-lordosis, lumbar lordosis, SVA, sagittal vertical axis
Table 2. No. of proximal junctional problem

Proximal fusion level T-L kyphosis>10° T-L kyphosis(10°

T10 T1llorT12 T10 TllorT12

No. of total case 4 6 5 20

No. of proximal junctional problem 0 2 0 1
No., number; T-L, thoracolumbar (p=0.01)
Table 3. Demographics and preoperative radiologic measurement of patients with or without iliac screw

-iliac screw (23cases) +iliac screw (12cases) p-vaue

Age (year) 64 68

No. of levels fused 6.4 7.3

F/U (month) 254 14

T-kyphosis(®) 2.8 2.6 0.17

T-L kyphosis(®) 6.8 6.6 0.13

L-lordosis(®) -10 -11 0.08

Radiologic Pelvic tilt(®) 44 42 0.2

Pelvic tilt in Gait analysis(®) 12.7 12.0 0.15
No., number; F/U, follow up; T-kyphosis, Thoracic kyphosis
T-L kyphosis, Thoracolumbar kyphosis
Table 4. Postoperative & F/U measurement of patients with or without iliac screw

-Iliac screw (23cases) +lliac screw (12cases) p-value
SVA (cm)  Postop. 35 12
Last F/U 75 5.3
No. of correction loss 6(26%) 1(8.3%) 0.01

SVA, Sagittal vertical axis; Postop., Postoperative; F/U, follow up; No., number
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w295 2 B9E A 1L F5 e A 12 5714 el AA Mol dojytom, T o] Fol & WA A4
AlEY R 68 F 28 o A ZHF AV RS, & o dojit A7t glol & F 5/ o] Foll= A YH W
A FRFF Fhzho] 107w ko] F 258 & 9] g 2ol il tH(Table6).
A FAE AL FF e A 12 55704 AP E 199 FHToR AEo] 937} -iliac screws ol A
208 F 1ol M 97 ZA 7 A et & A FaF 27, +iliac screwszoll A 18] 5 & 3#| 7k Al ek, ==/
H FRkzbo] 10° o)l Af- <9 14 #4915 Al 11 A AR ARl M A d 2 o Al o
FTF B A REFFAAT AT A 25 A9 gol A=A
dAgol gom, Al 10 FF74A AAF A LAF AL
91 7F 2 2] = 2 thH(p<0.05) (Table 2).
A 1 AZ7A 538 2(-lliac screw, 232)) 3 A 1 A nl &t
FAA st FEUAE BE S 2 (+Hliac screw, 12
A)S & A PAHASHE SA A T kel frol g A 5 WA FUF S Fed e o 7HA
ol& s TtH(Table 3). & F 7 ol A WAy 24 7 AR g S v s, A5 A e, $ A
< Bl g A3 -iliac screwtoll M= A 4 ol & = 3 3 FAL LY sdHE =T ET LA HE
T 35 ol A FHF FA Al 7.5 emo] 121, +iliac screw AVEH WA el o3 A ¥ AFATE BIE Y Y
Tl ME & F L2moll A HF FA] Al 5.3l E e 7] Mol HZelle iR A5 dEeS AdetaL
Wk g A 4 Sol xad F4 e Add 914 Atk AFA dae A5 AF= W7 gloen,
atod ARG g 2SS B A9e T 35dE 7 7 T HAHL, FFE d5Ho £4730-35°9
(20%) A o1, -iliac screws=2 3 233 5 63 (26%), e A4S T AT A de. ol ARES &
+liac screwt & 128 F 1#](8.3%) A A7 w7 gAsol teiH A543 e AP
S Ho tiliac screwt ol A AR Aol ¥ A2 TAHY ARG Bl 88 WA FE s A
20 2 UERtH(P<0.05) (Table 4). A1/dW w7 2d& oj¢} ] Tl AF T B A 5o ROE &= T
Bl 35 F -iliac screw ol A = 91 -0l A 28], o & A AGE 1 Ao 7ED A FH Fol g
Syl A 3], LFe AT FA L] A o mgt W glol & A A @S 27 AT AL
ol 73 1e A S H, +iliac screw 7ol A = 2 9] -0 Azt AR g Fol Aok A 92 AL AANA 9
AMrE 1 o] WA Aol dolton, AR WAL FF UL P 28, QF ANHR S AT R FF 5
< At Hiliac screw = F 9Ol A Aol A RHzhar @ FARkzEZbe] Hat 20 9] ApolE Holow,
ol 1= AN & AFA ] AT A5 2 =4 A Bt A A A AYE #FE 27 9
o o3 Aol th(Table5). =3 F+ 159 & F Al o & F 71EA @ TA AN FFF ka8
W wg o] AR AR -iliac screwst ol A= ot F Avtzhel kel Aujgte] 20° o] F o FA Hofok g
2.27) 9 (2.5~4.371 ¥), +iliac screwoll M= 1a o A 4.7 O ST ARE] ArdME & H B & & F5
HFRtzah @35 AnS v E46te], & A F
Table 5. Site of occurring correction loss in both group (-lliac Z IuAdHch 48 G 2000 T4 Q32 Aozt
screw and HHliac screw) T HAS AYARAE A & F AN A Fo] Y
-Iliac screw (6cases)  +lliac screw (1case) AVEHE -l A 2 H s e & AT
Proximal junction 2 1 QF Wy FHFY dREL AF| X R FT
Distal junction 3 0 T5= FHEL ol LA H U ZA 7 A ¢
Both 1 0 A7l Wzl e HSIE 2A dh=vl o] B olH %
No., number; Both, Proximal junction + Distal junction o 2 glom 53] Al HF v Shato] A ] 9]
Table 6. Duration of correction loss of both group (-liac screw and +lliac screw)
< Pod Im < Pod 6m < Pod 1y Average
-Iliac screw 2 4 0 2.2months
+lliac screw 0 1 0 4.7months

Pod, postoperative day; m, month; y, year
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Fig. 1. A 66-year old woman with Lumbar degenerative kyphosis. (A) Preoperative thoracolumbar kyphosis 25° (B)
Postoperative sagittal balance after spinal fusion from T12 to S1 and L3 PSO (C) Sagittal balance loss due to
proximal screw loosening after postoperative 4 years later. PSO, Pedicle subtraction osteotomy
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A 5 2Fot Al 1-AF Alolo] B et 2T 353, AEE A 1 ARG s 1 Ml
AoH, 8%, AAIHT, SAF Ak 4, A A A FosA SRR A EE o 1 MY E BEF
ol #o] AolFol dojd & It 3¢ oM, A AR A ke Ao w7t 284S Y F AT 59
AEE QF WA TS B & T FA] FA A on, & OE o8 ARES A 1 H3F YaLEe g
7171 T WA ] a5 B A F4o A5 A IR AL T T QFAL FFE A A 1A
o] WA 7t Ao BA T st A 1 AF7HA] 73 F UrEe AulE 29 5 JduL ¥ £33 A 5
sAth A A 1 AF7RA ] £3 A A 58F-A 1 SF-A1LAFT AT AAE AP sHA] FAY S
AFoAe] Al 1 AF HF74 YAibg ALES 5 7k o] T 1S NYA B3 A 5o A F o] dof
5o A & o] 22%~89%71A] thekatA BIE I Q) g 5] 34%0] o] 2A T, F5o] FF YA, g

oA A 1HF

A 1 AF7re

TAHS A

2 At

Fig. 2. A 62-year old woman with Lumbar degenerative kyphosis. (A) Preoperative thoracic kyphosis 25°, thora-
columbar kyphosis 25° (B) Proper sagittal balance after spinal fusion from T10 to S1 and L3 PSO. Postopera-
tive lumbar lordosis -45° (C) Maintain proper sagittal balance after 2 years later operation. PSO, Pedicle sub-
traction osteotomy
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Fig. 3. A 73-year old woman with Lumbar degenerative kyphosis. (A) Preoperative thoracic kyphosis 16°, thora-
columbar kyphosis 14°, lumbar lordosis -7° (B) Proper sagittal balance after spinal fusion from T10 to S1
with iliac screw and L3 PSO. Postoperative lumbar lordosis -45° (C) Maintain proper sagittal balance after 2
years later operation. PSO, Pedicle subtraction osteotomy
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