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Original Article

Changes of Spinopelvic Parameter using lliac Screw
In Surgical Correction of Sagittal Imbalance Patients

Whoan Jeang Kim, M.D., Yong Joo Chi, M.D., Dae Geon Song, M.D., Kyung Hoon Park, M.D., Kun Young Park, M.D.,
Hwan Il Sung, M.D.,, Je Yun Koo, M.D., Won Cho Kwon, M.D., Won Sik Choy, M.D.
Department of Orthopedic Surgery, Eulji University School of Medicine, Daejeon, Korea

Study Design: A retrospective-based study.

Objectives: To evaluate the usefulness of iliac screws in the surgical correction of sagittal imbalance by changes of spinopelvic
parameters.

Summary of Literature Review: Although reports exist regarding the fusion rates on lumbosacral fusion by iliac screws, no previous
studies address the issue of changes of spinopelvic parameters on surgical correction of sagittal imbalance by iliac screws.

Materials and Methods: We analyzed a total of 23 patients who were operated on by pedicle subtraction osteatomy and posterior
fusion on sagittal imbalance. Patients were divided into two groups: 1) non-iliac screw fixation and; 2) iliac screw fixation. The two
groups were compared during the preoperative and postoperative stages, and the last follow-up spinopelvic parameters of two groups.
Results: Spinopelvic parameters, except for pelvic incidence, were corrected after surgery; some corrected values of spinopelvic
parameters were lost during follow-up. There was a statistically significant difference in the last follow-up period between lumbar
lordosis and pelvic tilt. Values of postoperative lumbar lordosis and pelvic tilt was similar to each other; however, during the follow-up
period corrected values of spinopelvic parameters of non-iliac screw fixation group were more lost. There were no statistically significant
changes in postoperative and last follow-up sacral slope and pelvic incidence.

Conclusions: Sagittal imbalance could be corrected by pedicle subtraction osteotomy, and corrected values of lumbar lordosis and
pelvic tilt of iliac screw fixation group could be maintained well compared to non-iliac screw fixation. lliac screw fixation could be useful
for maintenance of corrected values of spinopelvic parameters in surgical correction of sagittal imbalance.
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Table 1. Demographics of the patients.
Variables Group A Group B p-value
Patients (n) 12 1"
Age (year) 63.8 67.6 0.059
Gender (M/F) 0/12 0/11
Distribution classified by diseases (n) 6 0.608
. . 5
Lumbar degenerative kyphosis
3 2
Flat back syndrome 3 3
Degenerative lumbar scoliosis with sagittal imbalance
Distribution of fusion-segments (n) 0.288
4 5
T10-S1 ) A
T11-S1 6 ’
T12-S1
Mean follow-up duration (years) 28.1 26.6 0.928

A: non-iliac screw group; B: iliac screw group.
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Table 2. The initial Spinopelvic parameters.

Parameter Group A Group B P-value

SVA 12.8-5.3 13571 0.880
TK 13.1-9.1 12.8+-8.1 0.880
LL 21.8+12.0 21.3-638 0.976
SS 233438 20.7-6.4 0.379
PT 36.6<6.5 37.3<7.0 0.928
Pl 59.07.4 58.9-3.6 0.316

A: non-iliac screw group, B: iliac screw group, SVA: sagittal vertical axis,
TK: Thoracic kyphosis, LL: Lumbar lordosis; SS: Sacral slope, PT: Pelvic
tilt, PI: Pelvic incidence.

Table 3. The postoperative changes of Spinopelvic parameters.
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barameter Post-op Follow-up

Group A Group B p-value Group A Group B p-value

SVA 4620 3843 0.566 5138 5.0--35 0.833
TX 24.2-6.0 26.4<55 0.449 21.6+=7.0 24.3+6.7 0.608

LL 51.5+10.4 52.37.0 0.833 38.8—6.5 45462 0.027

SS 37.2+-29.2 38.12.6 0.786 29.25.7 33142 0.118

PT 23.3-59 19.8+4.3 0.134 31.7—43 26.3<-56 0.019

PI 59.8+6.9 57.7+-33 0.118 60.4<7.9 59.3+-3.1 0.260

A: non-iliac screw group; B: iliac screw group; SVA : sagittal vertical axis; TK : Thoracic kyphosis; LL : Lumbar lordosis; SS: Sacral slope; PT: Pelvic tilt; PI:

Pelvic incidence.
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Fig. 1. Serial five whole spine x-ray shows initial, postoperative & last follow-up changes of spinopelvic parameters on non-iliac screw group. (A)
Initial whole spine AP x-ray, (B) initial whole spine lateral x-ray, (C) postoperative whole spine AP x-ray, (D) postoperative whole spine lateral x-ray, (E)
last follow-up whole spine lateral x-ray.

Fig. 2. Serial five whole spine x-ray shows initial, postoperative & last follow-up changes of spinopelvic parameters on iliac screw group. (A) Initial
whole spine AP x-ray, (B) initial whole spine lateral x-ray, (C) postoperative whole spine AP x-ray, (D) postoperative whole spine lateral x-ray, (E)
last follow-up whole spine lateral x-ray.

66 www.krspine.org



al

A

=
5

Al S8
Stod o
] =4 kL 4

Z
)

22
olg
2

s

)

=] . 15
19912, Tsuchiya 5
=

12 o= glolah

ol-&

Hol 1o}

Al 4-58

=
[e]
A=

o
=l =75kl ARA 9

ol

FTH AL HAl

27 e A2

= A

S

ak

€

A1
=
-

il

HEA

[e)

=

T

F 577 it

2~

-All

S

=
T

s

T} 1214

of kb &

al

Al 58

24 249} 7

Yol &7] mel

o

=
Hygolx Al
i

i1z
ar
A

-

q
=

30 o
Z
11—
=
=
f B

¢

=
=

o

HIE 3 9)%]

A5
%% %)

[e)
AAO] Bl A] 27

=59,
s}
AA
b

o ]

[e)

=
=

Ie.

efulness of lliac Screw Fixation in Surgical Correction of Sagittal imbalance
[e]

AR, 8
T 454£6.25%
T+ 263456

s

3

1=
0.118)2} Z51=]

St

o

g

-

S
oro
1o

T 31.7£4.3%, Beo]

J =31
T=

S
|

7hel QloiA] 22 A4t

SHA

o9 sk

(]

o

3]

_O,]J.L

__]_D:" 21-23)

Sis

o

]

=

sfeia orefa gl

2z

AA1] 24K

[e]

T
=
=

Z]
&
_9_

=
X

__'Z_
of w2t =

[e]

L
i

T+ 38.8+6.55%, BLO]
|
o

xe}

o

Asto]

3

Ris
7he M S8

0.019). &

0.260= TAIA =

1

.

She el 2lo1A

o

S} A= Hef
of| 1L qlet. 4] Hel

3

=

2973
[e]

0.027, p
®

ar

o

= fA

= HAtH(Table 3). 7 3kl TAH 2= oA Mok &

Journal of Korean Society of Spine Surgery

EREEDEEEE

2~
ne

P

ol

OL
o

"

R

o

o
3
p

__OH_
o

K

A

[e]
A=

0.019) =

0.027, p

Ho(p

=

BAgko] 47} o] BT Hae]

Aol

iy

S, A ELAE] A

94

o

T

I
B

=

17]

o

A

A

],

o
i

7]

=
T

SR mgo] Pk A

o

=

a=

=

BE

o] 2 Fa/de] AT etk

a]

7%
T

)

A
CF A 1745 Atele] &

==

waeEA G S Al 58
T

=4
T

a
& 4% Al 58

A

H
Al
:

ol

Sl=
UO

ol Al 125714 %

6l

=

A7t

s

ke, 5
L=

.

oA Aatgre]

www.krspine.org 67

Al 715 B Rk

Al
=2

3717} ol sle] ik
EL

o
=
R

7hejof

2t

g
]

1] bz
171 o

=~

°

=

A=
g7

I

An2

=

1 A%

o
R

=

=
off 7

[e]

T

&3t

3 Al S8

A}

7171 117&]
Aggo| thFobA HIE|T gle] Y A 135

o
=

51

[e)

M=z

2t

)

3] o

T

=
T

gl

A
R,

bk A 157 R

°

101 A 1
of| o] Al 14

]_

sfefan

S
=
T

g

7tEa
Al 14

2%



Whoan Jeang Kim et al

Volume 21 ¢ Number 2 ¢ June 2014

4E

@ Aol o 52 5

i
¢
(o]

0>{E

?jo
> i
o

30, il
w5 oo

-|~]o
w0 o A

T
o,
_,>:
El
Zi
=
P~
i)
. s
Y
U‘o
o
fok
o
_O'L
pach
L
T
>,
o
1l
-
i

A~

REFERENCES

1. Vialle R, Levassor N, Rillardon L, Templier A, Skalli W/,
Guiqui P. Radiographic analysis of the sagittal alignment
and balance of the spine in asymptomatic subjects. ] Bone
Joint Surg Am. 2005;87:260-7.

2. Jackson RP, Peter MD, McManus AC, Hales C. Compen-—
satory spinopelvic balance over the hip axis and better reli—
ability in measuring lordosis to the pelvic radius on standing
lateral radiographs of adult volunteers and patients. Spine
(Phila Pa 1976). 1998;23:1750-67.

3. Legaye ], Duval-Beaupere G, Hecquet |, Marty C. Pel-
vic incidence: a fundamental pelvic parameter for three—
dimensional regulation of spinal sagittal curves. Eur Spine J.
1998;7:99-103.

4. Vaz G, Roussouly P, Berthonnaud E, Dimnet J. Sagittal
morphology and equilibrium of pelvis and spine. Eur Spine J.
2002:11:80-7.

5. Schwab F, Lafage V, Patel A, Farcy JP. Sagittal plane con—
siderations and the pelvis in the adult patient. Spine (Phila Pa
1976). 2009;34:1828-33.

6. Duval-Beaupere G, Schmidt C, Cosson P. A barycentre—
metric study of the sagittal shape of spine and pelvis : the
conditions required for an economic standing position. Ann
Biomed Eng. 1992:20:451-62.

7. Vaz G, Roussouly P, Berthonnaud E, Dimnet ]. Sagittal
morphology and equilibrium of pelvis and spine. Eur Spine J.
2002:11:80-7.

8. Mangione P, Gomez D, Senegas J. Study of the course of the
incidence angle during growth. Eur Spine J. 1997;6:163-7.

68 www.krspine.org

9. Hyun SJ, Rhim SC, Kim YJ, Kim YB. A mid—term follow—
up result of spinopelvic fixation using iliac screws for lum—
bosacral fusion. | Korean Neurosurg Soc. 2010;48:347-53.

10 Moshirfar A, Rand FF, Sponseller PD, et al. Pelvic fixation
in spine surgery. Historical overview, indications, biome-
chanical relevance, and current techniques. ] Bone Joint Surg
Am. 2005;87:89-106.

11. Jackson RP, McManus AC. The iliac buttress. A computed
tomographic study of sacral anatomy. Spine (phila Pa 1976).
1993;18:1318-28.

12. Emami A, Deviren V, Berven S, Smith JA, Hu SS, Bradford
DS. Outcome and complications of long fusion to the sa—
crum in adult spine deformity: luque—galvestone, combined
iliac and sacral screw, and sacral fixation. Spine (phila Pa
1976). 2002:27:776-86.

13. Kasten MD, Rao LA, Priest B. Long—term results of iliac
wing fixation below extensive fusions in ambulatory
adult patiens with spinal disorders. ] Spinal Disord Tech.
2010;23:E37-42.

14. Kuklo TR, Bridewell KH, Lewis SJ, et al. Minimum 2-year
analysis of 1L5-S1 fusion using S1 and iliac screws. Spine
(phila Pa 1976). 2001;26:1976-83.

15. Tsuchiya K, Bridewell KH, Kuklo TR, Lenke LG, Baldus C.
Minimum 5-year analysis of L5-S1 fusion using sacropelvic
fixation(bilateral S1 and iliac screws) for spinal deformity.
Spine (phila Pa 1976). 2006;31:303-8.

16. Philips JH, Gutheil JP, Knapp DR. Iliac screw fixa—
tion in neuromuscular scoliosis. Spine (phila Pa 1976).
2007;32:1566-70.

17. Zahi R, Vialle R, Abelin K, Mary P, Khouri N, Damsin J.
Spinopelvic fixation with iliosacral screws in neuromuscular
spinal deformities: results in a prospective cohort of 62 pa—
tients. Childs Nerv Syst. 2010;26:81-6.

18. Kim WJ, Kang JW, Kim HY et al. Change of Pelvic Tilt
before and after Gait in Patients with Lumbar Degenerative
Kyphosis. ] Korean Soc Spine Surg, 2009;16:95-103.

19. Kim WJ. Optimal Standing Radiographic Positioning in
Patients with Sagittal Imbalance. ] Korean Soc Spine Surg.
2010;17:198-204.

20. Jackson RP, McManus AC. Radiographic analysis of sag—
ittal plane alignment and balance in standing volunteers
and patients with low back pain matched for age, sex, and
size. A prospective controlled clinical study. Spine (Phila Pa



Journal of Korean Society of Spine Surgery

efulness of lliac Screw Fixation in Surgical Correction of Sagittal imbalance

21.

22.

23.

24.

25.

1976). 1994:19:1611-8.

Barrey C, Jund ], Noseda O, Roussouly P. Sagittal bal—
ance of the pelvis—spine complex and lumbar degenerative
diseases. A comparative study about 85 cases. Eur Spine J.
2007:16:1459-67.

Gottfried ON, Daubs MD, Patel AA, Dailey AT, Brodke
DS. Spinopelvic parameters in postfusion flatback deformity
patients. Spine J. 2009;9:639-47.

Tanguay F, Mac—Thiong JM, de Guise JA, Labelle H. Rela—
tion between the sagittal pelvic and lumbar spine geometries
following surgical correction of adolescent idiopathic scolio—
sis. Eur Spine J. 2007;16:531-6.

Schwab F, Patel A, Ungar B, Farcy JP, Lafage V. Adult spi—
nal deformity—postoperative standing imbalance: how much
can you tolerate? An overview of key parameters ini assess—
ing alignment and planning corrective surgery. Spine (Phila
Pa 1976). 2010;35:2224-31.

Rose PS, Bridwell KH, Lenke LG, et al. Role of pelvic in—
cidence, thoracic kyphosis, and patient factors on sagittal
plane correction following pedicle subtraction osteotomy.
Spine (Phila Pa 1976). 2009;34:785-91.

26.

27.

28.

20.

30.

Lafage V, Schwab F, Vira S, Patel A, Ungar B, Farcy JP.
Spino—pelvic parameters after surgery can be predicted: a
preliminary formula and validation of standing alignment.
Spine (Phila Pa 1976). 2011;36:1037-45.

Edwards CC 2nd, Bridwell KH, Patel A, Rinella AS, Berra
A, Lenke LG. Long adult deformity fusions to L5 and the
Sacrum. A matched cohort analysis. Spine (Phila Pa 1976).
2004;29:1996-2005.

Kim WJ, Kang JW, Yang DS, et al. Radiologic Analy—
sis of Postoperative Sagittal Plane Correction in Lumbar
Degenerative Kyphosis (LDK). J Korean Soc Spine Surg.
2009;16:177-85.

Kim WJ, Kang JW, Kim KH, et al. Analysis of Correction
Loss after Pedicle Subtraction Osteotomy in Patients with
Sagittal Imbalance: Radiologic Aspects. ] Korean Orthop
Assoc. 2004;39:629-35.

Kim Y], Bridewell KH, Lenke LG, Rhim S, Cheh G.
Pseudoarthrosis in Long Adult Spinal Deformity Instru—
mentation and Fusion to the sacrum: Prevalence and
Risk Factor Analysis of 144 Cases. Spine (Phila Pa 1976).
2006;31:2329-36.

7 AE: S8 o1
S5 52 3y x| O 182
tl E

|&H S 2ixtel a3 WEAIZELIA ARB-RFl

LEH < RISF « SOHA « 2HAE « 21 « MBI - PRI PUZ - 2
~
o

BIX|E SANCE FOlSPH| BISISHK| RIRAC

Zap MFIX|EE SERITE MQSt 2 Tol| ISt & S0l ny=

Ao ROIZH walEl HEBIIR|EE 215 24| A0 @3 Foi2iz
m]
o

ZE: AP SFHR HEYS S5 4| IBEE 0128 25 Mo DY
FAIAS] 255 HoI2} 2 =

=
TR0 =50| & A= WAEIL)

|EO| H3IE Sofl Al&H EX 80| =X wHM ZEHARS| RE40 Chstod EAsH En A} 53ict
WEs1o| 20k O|XIX|Q| (T EBLAR S 0185 LEFE REEA| FE201 thsto] 2t QUXIZH HELIAIRS| 0[Z0] AJAH &1
W 5 3 ME 9 SYR|EC| FA| A #istof| 0|R|= L&l CHSH o= 0| |5t

A T o2 MEZ FHIE(pedicle substraction osteotomy)
LIARE ARZolX| 2 20t ALSSH 2, F TS THAORE & ME U 2|3 FAIAQ| HESRIX|EE £-s10] o]l 2431310
[ACEZE Al FYOlIM WAZL0| D=l Ads Hdrt F 2240 &
P SHHREALR, ST QFE Ton SRREAIE & 2ollM EARCE 7

OIE AIO|S EO[A| LUK FA| IHY B TE LIRS AISSIA| 22 ZolIM WHZ0| S A= s QS A 2B FA A2l HRFAIRL S

Mol Eof: AjtH Srd, MFTEIRE, 28 Uy, ZEHR
oFd HIS: AEHAIRS AlMH S0 Etxjoll Tt =X WHM 2| REY

b HF20X| 72| Hal

X FUREES Allet 28Xt 230112 etz siRict, wd =0l &

A

2 525 IHS S 4 9L00], HBLUIR ALZS B Dol 215
HBNRE OIS ANE 2RY DHFES 42 015 DHAO)

www.krspine.org 69



