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Prevalence of Osteoporosis and Necessity of Measurement of Bone Mineral Density in Patients
Requiring Spine Surgery
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Abstract

Objective: The purpose of this study is to investigate the prevalence of osteoporosis in the patients with back
pain and the necessity of pre-operative measurement of bone mineral density (BMD) in patients requiring
spine surgery., Methods: From March 2005 to February 2012, we measured 1310 patients of BMD by the dual-
energy X-ray absorptiometry in the patient with back pain. According to each age group of a decade, we
compared BMD of the patients among the conservative treatment group (group A), spine surgery group
(group B) and major spine surgery group except vertebroplasty and kyphoplasty (group C). We also evaluated
the prevalence of osteoporosis and osteopenia of the three groups, Results: Among 1217 patients older than 50
years old, 483 patients (332 female, 151 male) had undertaken spine surgery, Out of the 332 female patients,
there were 222 (66,9%) with osteoporosis, and 82 (24.7%) with osteopenia. Among the 151 male patients,
there were 55 (36,4%) with osteoporosis, and 56 (37.1%) with osteopenia, 276 patients (171 female, 105 male)
had undertaken major spine surgery except vertebroplasty and kyphoplasty, Out of 171 female patients, there
were 83 (48,54%) with osteoporosis, and 63 (36,8%) with osteopenia, Among 105 male patients, there were 22
(21%) with osteoporosis, and 45 (42.9%) with osteopenia. The prevalence of osteoporosis over 50 years old
was respectively 54.0% in conservative treatment group, 57.3% in whole spine surgery group, and 38.2% in
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major spine surgery group, Conclusion: The patients over 50 years old who have back pain symptom often
Key Words

have osteoporosis, We recommend pre-operative evaluation of osteoporosis for patients requiring spine

surgery, especially over 50 years old in female patients,
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AElE 1994 WHOoOA A A3 Aol & vigto =z
BEHea, 2 yEe oo 2o THSE -1.0
Zihe A BUE, -100]5el A -2, 527 Aol
=7t a4% (osteopenia), -2.5 |3t Evd %

(osteoporosis) 2.2 A 23} Jrh11].

RE Ads P £ RFUAR BASAL,
B2 B2 student ¢ test®} chi-squared testE
o] g3t gt} pgkel 0.05 olatel A2 EASH
ou)7h Qe Aoz Jofstrt.

Z 3

Z 1,310 9] 32} F 504 m]wko] 939 (7.1%),
S04 o] o] 1,2177(92.9%) o1 At} A= F Al
TOR FEd A A du HEA g5 T2
A (group A), AF & Al -2 B (group B),
A3 Adedn T A3 Adaes A Fa
HZE FHS A3 e Ci(group C) o2 EF3}o]
ATE skt

504 wlRke] 937 5 FUhEE2 11%(11.8%),
AT 22'8(23.7%) ©] ATk (Table 1). 504 m]%ke]
939 (AR} 594, A} 347) A LJgk 504 o]/

1,217% & o#7F 8584 (70.5%), A7}t
35918 (29.5%) o] AT}, 8587 2] ofA} FAl Fof A

ZthEFo] 4989 (58.0%), 24 F0] 2501
(29.1%) o] ek, 8587 2] o7} 84t & FES AT
ke Falv) 3329, S AP WA ke At
52680]%0tt. &S AlF we 504 ool oAt
3320 da d¥EE TgTEed FHES
AP 507} 47.1%, 60t)7F 60.6%, 70t)7}
77.9%, 80A] o]’e] 81.3% At 35978<] @Al EAt
FoA FFFo| 131%(36.5%), THAaZ
139 (38.7%) ©1 ATt 3597 <] HA &4 T F&
AlgY ke BTl 151, Fes AlY wA] ¢
A7} 20890t S Ald B2 S04 o)
g2k 15190 e dFEE FIIdFe AHES
A EE 507} 27.9%, 607t 28.3%, 70th7}
45,7%, 8041 ©]%+o] 77.8% ATk Table 2).
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A FE& AlY B2 TH FES A A
of THS7} -3.43 vs -1.43 (p value =
S1E SAH foldel AJaL, YA
ol FATA frolde oy FEs A9

lo oy

M

§

o

-\?FOOESF

TolA e AlF) WA 982 el HjEl] W2 T
UFERSTE

Azt S AR A EgHS wf, sod, 60,
70t o dTolA FES Al T2 T FES Al
W2 ke el A o] THSE 22t -2.87 vs 2,41 (p
value = 0,0357), -3.01 vs -2,74 (p value = 0,0000),
-3.39 vs -3,02 (p value = 0.0046) 2.2 FAgH
fref el A, YA A= FA A
T8 gy s Al B2 TN FEs
A8 2] 032 o ]3| W TH4E YERT

SO ©]73Ql 1,2178 9] SafeflA] HF AYP&
A Ao AF: JPeS AL 78 HF s
AlgY WS SEHgroup O & 276 (2. 7%)01 1L, 1 F
A7} 1717 (62.0%), BA7F 10578 (38.0%) 01 ATk 8.
A3 oS Al e 504 o) de] ¢t 1719 3]
AREE Fv3FY FHES ATREYA, 507t
46.8%, 607} 46.4%, 70th7} 54.0%, 804 ©]2o]
40.0% 3L, T8 HF FES AlF T2 S04 o]
HAk 10590l tis] AFHEE 2Ese] FHES
AR S0t} 10,0%, 60T7) 17.9%, 70th7} 31.3%,
804 o)’0] 50,0063t} (Table 3).

Feg AP e 504 o] &xt(group B)
4839 = o217t 3324, WA 1519 o] A=, A4S

= fE e

Ak o wpe} E73lh(Table 3), B R5FollA
el E2-o] 71 Eokal, AFH JEFo] T WA=
oktH(Table 4).

FEg AlF HHA] ke F(group A), FF FES
Al W F(group B), 8 HF FES Al W
T(group C) RFolA 504 o]ifellr Hutxow
Z03 5 FHEC =gon, o AFH o
HErE S

7} FAIE Elrk(Table 5),

T8 HF v vFeTe] A9Y TA5E
2171 50th oA -1.54 vs -1.47 60t A] -15 vs
-1.36, 70tio A -1.36 vs -1.93, 804 o]ellA] -2.38
vs -1,430]9tk, F+Q8 HF Fead HFET

AHE THGE o7} sotelA] -1.93 vs -1.66,



Table 1. Basic characteristics of the patients
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No. of patients (n, % = n/gender total) Mean age (y) £ SD
e no. Male Female Male Female
10~19 1 1(0.1) 11
20~29 5 2(0.5%) 3(0.3) 244424 27.67+1.53
30~39 12 8 (2%) 4(0.4) 36.63£2.56 36.2 £2.63
40~49 75 24.(6.1) 51(5.6) 45.33+2.79 46.86+2.19
50~59 269 83 (21.1) 186 (20.3) 55.22+2.82 54.96+2.77
60~69 456 124 (31.6) 332(36.2) 65.30+2.83 64.91+2.88
70~79 415 128 (32.6) 287 (31.3) 73.80+3.04 73.95+2.73
80~89 75 24.(6.1) 51(5.6) 82.5+2.72 82.71+2.44
=90 2 2(0.2) 90+0
Total 1310 65.31+10.36
6Ol A -2.25 vs -2.41, 70t A] -2.71 vs -3.02, et s FHAAR A3 HAsH, =4
80AT| o] FellA] -2.94 vs -3.030] it} ToE Q% AMEET olgE e Tt B2 AL
TAE oF718t7 = drH14]
A T Fok T Yool W] F A3 o)
k- Aojuks Aoz, B37]d] 3 YA u ol
ol B F AhAE Holth} o] FE
7V %?‘& A EH g sl TvEse Fado]l dojuA "An(15]. F4 ~dd wE
ko] Zhasol Wiz o] WAl x| WalE W o] HEAQ ALY S8 eSS oA
FHeFg ol 07}QJ- =40l 57 4% d =47 Aoz Aztslo] stov, HTof o o
A3 o2 1994 AAE7]F(World Health ATEA Sthssel ok Sdo] FoAE 24
Organization, WHO)IX A elat¢lom[10], ¥ G Bl A 3 2T E T
0 24 A T2 HY o' Fol s|efs Aoz A A= leH13,16].
so] ezhe] &g WAL AAo] &gl glol Ann B2 QA H3 gubEde Y FHTEE
zA9 AdHl FAsE AL Holt Mol HxN Tusiyrtn nustgEv), B
ZAgto|t}12]. AFE|7E HAF e, =91 Q1] AT ME o7 A= tulZ Aol WA o7}
4917, $47 $59 71 59 o2 AR A S7ALIWAT, B 1ol 42 T 24
H=7b HAd nls) g3 S7kstal o, %“ﬂi—iéi 275%|(88.1%) & 7t TH -3.5¢] Hls| ¢
A3 Ao 2raZd ek BAAF ZolA 1 L THFE B, %71“51' A frejde itk (p
Ao, S5 AP 8 B BRAAN T valie-019), Lin B 5 F 937] glo] b
Zo4o] BatEn gk w3 BrhEEe =ABM  Ae Ay HF guEd vy ol Y A3
7Vg &g Aoz X8 Al ARt opve} A7k FA o F7F T = Thestttar aFglaL(18], wEhA
AR RBEE YHE wRE F €3] ol el w29l gy aERn FUE 517}
HAH) §A4 ol FAHA 849 9P wol o we AF HE g gk BAEe U
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Table 2. Characteristic of patients older than 50 years to take a spine surgery (group B)

Total 50-59 60-69 70-79 =80

Female (=50y)

N (%) 332 51(154) 127(38.3) 122(36.7) 32 (9.6)

Mean T-score + SD -3.00+1.43  -1.92+1.34 -2.87+1.39 -3.39£1.25 -3.78+1.36

N of osteoporosis (n of osteoporosis/n of DXA %) 222 (66.9) 24 (47.1) 77 (60.6) 95(77.9)  26(81.3)

N of osteopenia (n of osteopenia/n of DXA %) 82 (24.7) 16 (31.4) 40 (31.5) 22 (18.0) 5(15.6)
Male (=50y)

N (%) 151 43(285)  53(35.1) 46(30.5) 9(6.0)

Mean T-score + SD -2.00+1.60 -1.97+1.39  -1.79+£1.39 -1.97£1.94 -3.43+1.55

N of osteoporosis (n of osteoporosisim of DXA %) 55 (36.4) 12 (27.9) 15 (28.3) 21 (45.7) 7(77.8)

N of osteopenia (n of osteopenia/n of DXA %) 56 (37.1) 21 (48.8) 22 (41.5) 12 (26.1) 1(11.1)

Table 3. Characteristics of patients older than

50 years to take a major spine surgery except vertebroplasty and

kyphoplasty (group C)
Total 50-59 60-69 70-79 >80
Female (=50y)
N (%) 171 47(27.5) 69(404) 50(29.2) 5(29)
Mean T-score + SD -231x1.34  -1.93£1.36  -2.25+1.29 -2.17x1.22 -2.94+2.14
N of osteoporosis (n of osteoporosis/n of DXA %) 83 (48.54) 22 (46.8) 32(464)  27(54.0) 2 (40.0)
N of osteopenia (n of osteopenia/n of DXA %) 63 (36.8) 16 (34.0) 27 (39.1) 18 (36.0) 2 (40.0)
Male (=50y)
N (%) 105  30(28.6)  39(37.1)  32(30.5) 4(3.8)
Mean T-score + SD -1.50£1.50 -1.54+1.29 -1.50£1.27 -1.36x1.93 -2.38+1.42
N of osteoporosis (n of osteoporosism of DXA %) 22 (21.0) 3(10.0) 7(17.9) 10 (31.3) 2 (50.0)
N of osteopenia (n of osteopenia/n of DXA %) 45 (42.9) 17 (56.7) 18 (46.2) 9 (28.1) 1(25.0)
2SS WS Ro] 2 Aoz el ofujel Bl sk b w3 Fe Aoz
HYd HF AL A5 dAYFt oF 5% HuEola, ol glsf of2|gt AN /e
THES 7HAE vy &gk Agho]n[19], HZ =9 w71A1Ee] $teH20]. Zindrick T2 Etheso] Ag
ol 7o) b2 O FHE w3 FUkelka Qla, 19 853 @AplAM BHF YA nAEe 1A ol
235 oAolN s fuE] 28.9%¢ FaE  ofnz Ul FHel ZAWER 2ol At
Aoz nudgints. 48 TuBF B4 A9E  FARAL21], Hirano 5& FHIFo|
AHZ=7 YA} 1AL A4S VALY 18 do] "ol M YR I ZANE FEETt =4 o,
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Table 4. Classification of diagnoses in older than 50 years
N of patients With osteoporosis (%)  With osteopenia (%)
Female (=50y)
Total No. of patients 332 222 (66.8) 84 (25.3)
Tumor 11 4(36.4) 5(45.5)
Compression fracture 162 138 (85.7) 21 (13.0)
Degenerative spondylolisthesis 23 10 (43.5) 9(39.1)
Herniation of cervical disc 10 4 (40.0) 4 (40.0)
Herniation of lumber disc 29 18 (62.1) 9(31.0)
Spondylolytic spondylolisthesis 12 6 (50.0) 3(25.0)
Spondylotic stenosis 77 35 (45.5) 30 (39.0)
Miscellaneous 8 6 (75.0) 2(25.0)
Male (=50y)
Total No. of patients 151 55 (36.4) 56 (37.1)
Tumor 6 3 (50.0) 2(33.3)
Compression fracture 54 35 (64.8) 20 (37.0)
Degenerative spondylolisthesis 8 2(25.0) 3(37.5)
Herniation of cervical disc 8 1(12.5) 5(62.5)
Herniation of lumber disc 17 4(23.5) 7(41.2)
Spondylolytic spondylolisthesis 6 1 (16.7) 4 (66.7)
Spondylotic stenosis 51 9 (17.6) 19 (37.3)
Miscellaneous 1 0(0.0) 1 (100.0)
S ATE YR gl WAo] 2 RF Akl R = qdgivky MESHGL[24], A2 Kim L
AR e SHAE S7HAITIA Rk ek v E =] 20| g e w HEA YA A E Al
SHE oM F Slvkal Basgin22]. aEs SARE AFdS skela, S IESle] APdddlA
FrBZo| AR AL % A AR ARReR BT 7359 45E 430z d9dn
SE RS Frsy] JE7] Wl HF 2arg, sl IeH25]. = Kim §& ZFZA19 Aol
A, Aol R BAME Fo 37k Aol Wad  Fad dve vPidE a9 27 Axd
T e 23] Zhrote] Al el Ak, L=t
b EHasA AT dAtelA £ o 2 EE AN S E71 AlEA 71g S84
A3k 9 ae] A GRE 9% kR wo] AEHT  sbsdel BA ZHHYL ol BAH felol
A, 20029 & T rhEEA AHF At AATIL TFsRlon, o] AT AAREL FHF
427 A 29ES DT 0 TANES Agsel  BHEE Lol A FUE 249 Fa4d g
AEAA o 107 JE dwg 43He o stz
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Table 5. Comparison the prevalence of osteoporosis among three groups (group A, B, C)

Age Women Men

(years)  Qsteoporosis ~ Osteopenia Normal ~ Osteoporosis Osteopenia ~ Normal

Group A <50 0% 41.2% 58.8% 18.8% 37.5% 43.7%
50-59 34.1% 37.0% 28.9% 25.0% 42.5% 32.5%

60-69 48.8% 38.0% 13.2% 28.2% 38.0% 33.8%

70-79 67.9% 22.4% 9.7% 40.2% 29.3% 30.5%

>80 85.7% 9.5% 4.8% 46.7% 6.7% 46.7%

Group B <50 20.0% 32.0% 48.0% 17.6% 47.1% 35.3%
50-59 47.1% 31.4% 21.6% 27.9% 48.8% 23.3%

60-69 60.6% 31.5% 7.9% 28.3% 41.5% 30.2%

70-79 77.9% 18.0% 4.1% 45.7% 26.1% 28.3%

>80 81.3% 15.6% 3.1% 77.8% 11.1% 11.1%

Group C <50 10.5% 36.8% 52.6% 6.7% 53.3% 40.0%
50-59 46.8% 34.0% 19.1% 10.0% 56.7% 33.3%

60-69 46.4% 39.1% 14.5% 17.9% 46.2% 35.9%

70-79 54.0% 36.0% 10.0% 31.3% 28.1% 40.6%

>80 40.0% 40.0% 20.0% 50.0% 25.0% 25.0%

Group A; Conservative group. Group B; Spine surgery group. Group C; Major spine surgery group except

vertebroplasty and kyphoplasty.

€ Ald% Kim 52
Tl M 20t oA e Edxr) 304, 40tf, S0tH
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S AEa-o2) FH7 4 AAF e =1 57
T =0T Fe 25 3200 49 48%=
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