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Proximal Junctional Problems in Surgical Treatment
of Lumbar Degenerative Sagittal Imbalance Patients
and Relevant Risk Factors

Whoan Jeang Kim, M.D., Dae Geon Song, M.D., Jae Won Lee, M.D., Jong Won Kang, M.D.,
Kun Young Park, 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: Retrospective study.

Objectives: As we analyze the incidence and the risk factor for proximal junctional problem after surgical treatment of lumbar
degenerative sagittal imbalance, we want to contribute to reducing the junctional problem of surgical treatment of lumbar degenerative
sagittal imbalance.

Summary of Literature Review: Surgical treatment of degenerative spinal deformity has increased. Rigid fixation was a risk factor for
degenerative change of adjacent segment and failure, and it remains a big challenge for the junctional problem of surgical treatment.
However, research on the correlation with risk factors is rare.

Materials and Methods: Forty four patients (mean age 66.5; range, 50-74) who had surgery due to lumbar degenerative sagittal
imbalance were evaluated by the risk factor associated with junctional problems from January, 2005 to December, 2011. The risk factors
were analyzed by surgical factor (proximal fusion level, using iliac screw, correction or undercorrection of lumbar lordosis compared with
pelvic incidence) and patient factor (age, bone marrow density, body mass index).

Results: Junctional problems occurred in 18 patients (41%) out of 44 patients. Among these problems, there were 10 cases of fractures,
8 cases of junctional kyphosis, and 4 cases of proximal screw pull out. . Among the risk factors, only the correction or undercorrection of
lumbar lordosis compared with pelvic incidence in surgical factor was statistically significant. Other surgical factors and patient factors
were not statistically significant.

Conclusions: Junctional problems after a surgical treatment of lumbar degenerative sagittal imbalance were common. However,
we could not know the exact risk factor of junctional problems except the degree of correction of lumbar lordosis compared with
pelvic incidence, because most of the risk factors were not statistically significant. So, further evaluations of the risk factor of lumbar
degenerative sagittal imbalance are required.
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Fig. 1. The schema displays he cobb’s method of thoracic kyphosis, tho-
racolumbar kyphosis, lumbar lordosis, and sagittal vertical axis. Pelvic
parameter (pelvic tilt, sacral slope, and pelvic incidence) is also on lateral
whole spine. TK, thoracic kyphosis; TLK, thoracolumbar kyphosis; LL,
lumbar lordosis; SS, sacral slope; PT, pelvic tilt; Pl, pelvic incidence; SVA,
sagittal vertical axis
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whole spine lateral radiograph shows restored sagittal balance immediate postoperative period. (C) Junctional kyphosis with proximal screw loosen-
ing had been developed 76 months after surgery. (D) The patient had revision surgery of T10-12 PF with rod change and lumbosacral fixation with iliac

SCrew.
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Table 1. Average results of radiographic index for perioperative period

PJP(+) PJP(-)
TK TLK LL SS PT Pl TK TLK LL SS PT Pl
Preoperative 1.4 15.6 12.3 215 451 63.6 175 175 14.9 249 47.4 704
Postoperative 12.1 19.7 29.1 215 327 51.8 19.5 238 338 30.2 28.1 56.6

PJP: proximal junctional problem, TK: thoracic kyphosis angle, TLK: thoracolumbar kyphosis angle, LL: lumbar lordosis angle, SS: sacral slope, PT: pelvic

tilt, PI: pelvic incidence

Ao olgto] AP B9 HOISHIT 9] LhAte] o|ghe
Q7 el Al Alelahac.

= AgF 240 thiste] independent
t—testE ARESFRTL 9] H H-9l, A= WA AR £ &
gb QAR div] @5 Mkt W A Tof tisted Chi-square
testS A& SAISEH o2 SPSS v20.02 o850
P—valueZ} 0.05 ®|9HQl 739 FAA 0 &2 FoJ5t 2l o= Tt=s}

At
21}

A g 2} 449 9] e S PAMISH A)S AiE o
S 22 3ol A=stalrh(Table 1). & 44 9] 24 5 1879
DAHA1D)NA A 22 ZA7E s 9 24 241
< =20l 1092 7P weker 15 o3 22 &4 74|, 241
A 2 = 3| om 2 9 8], ] WAL o]k 47t
sttt 9 2 A AT A 187 F 4oflollA =
7HA 93 24 EA7E SR o] AL o5 H e = 4
oo a2 AlRgsHtHFig. 2).

FEA aQlolM 291 F A7 A 10 5 2 Be= 20
Az I F 7EE 4o, 22 7 39, 9] WhAF ol 1ef)e]

o)
ro,
N

B4 A7 st 29 4 £ Al 11 e

79 249 Z 119(Z4 60, B4 Sk 5¢], 29 L}
3ol Q1 B BA7F skt 99 A3 fret
A UAF AR 7o) whet A2 ARS ARRRE 8 279
Z 119(ZA 74, B4 S0k 49, 9] WAL o] ¢ 3od)), AR8-5}7]
oo At 174 F 7o0(Z7d 3¢, B Tk 4o, 9] LpAT o] ¢F
ool 18 B BA7) Agstart. 29 Ak oin] 85
Autzt 3 Az g5 Avtzto] WAH 174 F 49(FE 2
o, B4 it 3qf|, 9] LpAT o] ¢k 0c)), BE wAH 274 % 14
ol (Z4 8|, B4 Fqk 50|, 9] LpAL o]k 4ol A Q1 BA
BA7L e sttt 422 @9 & 3k QAR tiy] 8.3 At
W7 ofBuk o1 B 2A W} 5A 2 02§t 2o
HAH(Table 2). A 22104 Q1% B4 BA|7} wAgs}A]
o} ghato] Lol Wt 66,14, Wt ZUE 2.5, W A4
A% 26.3kg/m’ o]glom ol B Tz} WG $hake] 1
o= Wit 6534, Bt TUE -2.51, B A WF A4 26.8kg/
m” Gk, Q1 2d AL AR SRl 28] 4, 3
o o] 65.14), Bt BT -2.48, Bt AW 2|5 26.8kg/m’
Q01,24 Fuke] 749 Wit o] 64.84), Bt T -247, §
o AAF 25 27.0kg/m? FoH 29| AL o|gto] Ao B
o] 68,04, B U 2,80, Bt AAF A= 26.6kg/m’ R
ok 32 913t o1y B 2A) 2 7t BAF o g GOl
Z}ol= THTable 3).

ol

2%
}ol
|

—_

3

S
(]

N
wk e

}-

O:

o I

2 %
A3 o] tiet A A =ol it 87 E F
7¥staL Sk, &2 A w7t SRt et & 3 sk <
A B4 BAQ I T3t Fash o] HAl Qi) o g2
FHET 9l tiste] 5.6%
T h 9 Erebare} Cahill™
2 14%9] 917 24 7A TAES HstdA] g7 7] o9
A= AAsHR L

N
40
ool
fo
B
fu
k=
ol
Ml
SF
ol
ool
o
ol

www krspine.org 159



Whoan Jeang Kim et al

Volume 20 ¢ Number 4 ¢ December 2013

Table 2. Assessment of surgical factors as a related factor for proximal junctional problem

Patient PJP (-) PJP P-value
Proximal fusion level
T10 20 13 7 0.395
T orT12 24 14 "
lliac screw
(+) 27 16 " 0.977
(-) 17 10 7
Correction or undercorrection of lumbar lordosis compared with Pl
Correction 17 13 4 0.037*
Undercorrection 27 13 14
PJP: proximal junctional problem, PI: pelvic incidence *: Statistically significant
Table 3. Assessment of patient factors as a related factor for proximal W9 WA So|A] @5 Agtzro] WA Ao it oj e %4

junctional problem

PJP (-) PJP (Fx/JK/PSP) P-value
Age (yr) 66.1 65.3 (65.1/64.8/68.0) 0.245
BMD -2.50 -2.51(-2.48/-2.47/-2.80) 0.281
BMI (kg/m?) 26.3 26.8(26.8/27.0/26.6) 0.322

PJP: proximal junctional problem, Fx: fracture, JK: junctional kyphosis,
PSP: proximal screw pull out, BMD: bone marrow density, BMI: body
mass index
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