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Review Article

Diagnosis for Osteoporosis

Kyung-Hoon Kim, MD, Jung-Yup Lee, MD, Shin-Yoon Kim, MD

Department of Orthopedic Surgery, Graduate School of Medicine, Kyungpook National University, Daegu, Korea

Osteoporosis is one of most common metabolic bone disease that the incidence and related fractures are increasing.
Early diagnosis, prevention and treatment are becoming a big issue recently. Diagnosis of osteoporosis previously
was from indirect assessment of bone mass by X-ray film of proximal femur, spine or calcaneus lateral, or from
histologic grading of iliac bone biopsy. But recently development of dual energy X-ray absorptiometry (DXA)

enabled noninvasive and precise assessment of bone mass, and measurement of biochemical bone markers from

blood and urine are used as dynamic index of bone metabolism. These diagnostic methods can be used for assessment

of fracture risk, and response of medication in osteoporotic patients.
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Fig. 1. Age-related fractures. Age-specific incidence rates for hip, vertebral, and distalforearm fractures in men and women. Data

derived from the population of Rochester, Minnesota™.

Table 1. Cause of Secondary Osteoporosis®

Endocrinologic Hyperparathyroidism, Cushing Syndrome, Hypogonadism, Hyperthyroidism, Hyperprolactinism,

Diabetus Mellitus, Acromegaly

Hematologic Multiple Myeloma, Macroglobulinemia, Mastocytosis, Leukemia, Lymphoma, Sickle Cell
Anemia, Myeloproliferative Disease
Connective Tissue Disease Marfan Syndrome, Homocystinuria,

Drugs Glucocorticoid, Heparin, Antiepileptics, Cyclosporine A, FK-506*, Methotrexate, LHRH
(Luteinizing Hormone Releasing Hormone) Agonist
Renal CRF, Renal Tubular Acidosis
Alimentary Absorption Disorder, Gastrectomy, Hepatobiliary Disease, Chronic Hypophosphatemia
Etc. Alcohalics, Smoking
* Tacrolimus
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Fig. 2. Microarchitecture of bone. (A) 20 years old versus (B)
80 yearsold.
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Fig. 3. Grading system as used for semiquantitative assessment of vertebral deformity in Genant score®.

-309 -



J Korean Hip Soc 21(4): 307-313, 2009

Aol s o) QoA T g2 “(BAte] SAH#-32> 3
cho] Fzh) / B & AXEY, o] Mg =8
AL AP5 SEEY v oA, IUE F47]
of wiet SAHEAY AFA]7} G2t x vzt 7hsstrt,
ole] wkal| Z 2 (Ao ZA%-FY A% Mo A
)/ BFHAT 2 ALY, 22 A% Jd U
o} ¥aLgh x| ojr}

L85 9 gEF 59 4= 39 (axial skeleton)?] =
UE 3fA& WHOS /el osliA T #ro=x th39
Table 4 ¢} Zro] 713t} o9H o2 Lot H4d, #
74 A A7t 504 ol FAME Z 3HE AHgehe
Zxol -2.0 oJ3tolH AF 7| A o]et= Hrlgiet, Fa=
A A ShaE X BA7 QU%F o dato] e
A9+ T %ol -3.0 o]st= FHAHo| FRIxo] AAL A
A7} AEE BS-olth (RAEAHF LA A 2005-2735).

T 5 U9FY FUn 280 Yo RR Al

—_

e

Principal
compressive group

Aol “A3|stE FxA o] FHaEo], 4ol ¢l
ol TA-o] WAL Arof AH” e =vhe5o Jid
of wgbA, A (iliac bone) %2 ZAA| o] AFH £AL
o] &3] A4t A2 A1 &3 v ek, e =
U AR B3l & t AFstuAE vAGF2H =559
ZA ol 7HssA HJAAR, F 2AYH SAHHL oA
3] At = AP 717 EA o] 7hed fds e
2A, 29 713t AxE ST 7 U1, v EetALo]
Fd-o]F x2S o] &3t AFA BAol et Azt

Grade 4 Normal

/

\/

Grade 3 Osteoporotic

Grade 2 Osteoporotic

Grade 1 Osteoporotic

Fig. 4. Singh index*, Grade 6 Normal; Grade 3 Disappearance of primary tensile trabeculae continuation especially in greater
trochanteric region. Definite osteoporosis; Grade 1 Primary compression trabecul ae was also much decreased.
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Table 2. Acceptability of Different Modalities for Monitoring Bone Density in Clinical Trials®

DXA QCT QUS
Lumbar Spine Femur Forearm Lumbar Spine Calcaneus

Discrimination +++ +++ +++ +++ ++
Precise and Accurate +++ ++ ++ +++ ++
Reliable +++ +++ +++ +++ +
Relevant +++ +++ + +++ ++
Acceptable to FDA +++ +++ + +++ +
Cost ++ ++ ++ + +++
Acceptable to Subject +++ ++ ++ + 4+
Safe ++ ++ ++ + +++
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Table 4. Diagnostic Categories for Osteoporosis Based on WHO™
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Category

Definition by Bone Density

A2+ (Normal)

=725 (Osteopenia)
ED}—'—~ (Osteoporosis)
g BB

(Severe Osteoporosis)

-10<=T3#

-25<T3<-1.0
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Table 5. Biochemical Bone Markers®

FE5F BAA =34 AR

a3 k]

NTX (N-telopeptide of Collagen Cross-Links) BSALP (Bone Specific Alkaline Phosphatase)
CTX (C-telopeptide of Collagen Cross-Links) OC (Osteocalcin)

E|

PYR (Free and Tota Pyridinoline)

DPD (Free and Total Deoxypyridinoline)
NTX (N-telopeptide of Collagen Cross-Links)
CTX (C-telopeptide of Collagen Cross-Links)

PICP (Carboxyterminal Peptide of Type | Collagen)
PINP (Aminoterminal Peptide of Type | Collagen)
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