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Qrsemr

Background: Subclinical thyroid dysfunction might influence a bone health. We evalu-
ated whether subclinical hypothyroidism adversely affects bone health including bone
mineral density (BMD), level of vitamin D, and bone turnover status in patients with hip
fracture. Methods: We evaluated 471 patients aged 50 years or older, who underwent
hip fracture surgeries. BMD, level of vitamin D, bone turnover status, and one-year mor-
tality were compared between subclinical hypothyroidism group and control group. Re-
sults: BMD of femur and the level of 25-hydroxy-vitamin D (25-[OH]D) were similar in
the two groups. There were no significant differences in bone turnover markers accord-
ing to thyroid function. No significant differences were observed between the groups in
utilization of intensive care unit (ICU), length of hospital stay, mobility, and one-year
mortality. Conclusions: Subclinical hypothyroidism was not associated with reduced
bone health, including BMD, the level of 25-(OH)D, and bone turnover marker.
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INTRODUCTION

Overt hypothyroidism reduces bone mineral density (BMD) and is well-known
as one of secondary etiology for osteoporosis, which leads to increase risk of os-
teoporotic fracture such as hip fracture.[1-3] Subclinical hypothyroidism (SCH) is
characterized by laboratory findings of an elevated serum thyroid stimulating
hormone (TSH) level with a normal free thyroxine (T4) concentration.[4] And, it is
a more common entity among the elderly population. Its prevalence ranged from
11 to 17% in community dwelling elderly population.[4-9]

Hip fracture is a representative of osteoporotic fracture, and is associated with a
decreased mobility, diminished quality of life, and excess mortality.[10-13] There
have not been reported the prevalence of SCH in the elderly Korean patients with
hip fracture.

Although there were some reports that subclinical thyroid dysfunction might
influence the prognosis of elderly patients after major surgery,[14] the clinical sig-
nificance of SCH is controversial, especially in terms of bone health. Furthermore,
there has been lack of studies about the effects of SCH on the bone health includ-

http://e-jbm.org/ 213



| Ki-Choul Kim, et al.

ing BMD, vitamin D, and bone turnover marker in elderly
patients with hip fracture.

The purposes of this study were (1) to evaluate the prev-
alence of SCH in a cohort of elderly individuals with hip frac-
ture, (2) to determine whether SCH adversely affects bone
health including BMD, level of vitamin D, and bone turn-
over status in patients with hip fracture, and (3) to compare
the short-term clinical results between SCH group and con-
trol group.

METHODS

We retrospectively reviewed medical records of 471 pa-
tients aged 50 years or older, who underwent hip fracture
surgeries for femoral neck and intertrochanteric fracture
from April 2010 and June 2012.

For thyroid function tests, serum TSH and free T4 con-
centrations were measured by immunoradiometry using
commercial kits (TSH, CIS Biointernational, Gif-sur-Yvette,
France; FT4, DiaSorin S.p.A, Saluggia, Italy). Euthyroidism
was defined as a normal level of TSH (range, 0.3 to 4.0 mIU/
L) and free T4 (range, 0.7 to 1.8 ng/dL) in the absence of
thyroid medication. Individuals with TSH value below 0.3
mU/mL were considered to have hyperthyroidism and in-
dividuals with TSH value above 4.0 mU/mL were consid-
ered to have hypothyroidism. SCH was defined as a TSH
concentration greater than 4.1 mIU/L and a free T4 con-
centration within the normal range. Subclinical hyperthy-
roidism was defined as a TSH level of less than 0.4 mIU/L
with a T4 concentration within the normal range.

Of 358 patients with thyroid function tests, 285 had nor-
mal thyroid function, 48 had SCH, 8 had overt hypothyroid-
ism, 12 had subclinical hyperthyroidism, and 5 had overt
hyperthyroidism.

Among 333 patients with euthyroidism or SCH, 20 pa-
tients were excluded because of the history of administra-
tion of osteoporosis drug. Eleven patients were excluded
because of thyroid medication. Thus, 261 patients in eu-
thyroidism group and 41 patients in SCH group were final-
ly analyzed in this study.

In euthyroidism group, there were 85 men and 176 wom-
en with a mean age of 78.7 years (range, 59 to 93 years) at
the time of operation. Their mean body mass index (BMI) was
22.0 kg/m? (range, 14.8 to 33.0 kg/m?). In SCH group, there
were 14 men and 27 women with a mean age of 78.5 years
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Table 1. Characteristics between euthyroidism and subclinical hypo-
thyroidism group

Euthyroidism group ~ SCH group ~ P-value
Gender 0.859
Men 85 14
Women 176 27
Age 78.7+8.6 785+8.6 0.871
BMI 220439 21636 0.598

Pre-injury mobility 25118 28121 0.331
ASA 24+06 24+05 0.558

SCH, subclinical hypothyroidism; BMI, body mass index; ASA, American
Society of Anesthesiologists.

(range, 58 to 86 years) at the time of operation. Their mean
BMI was 21.6 kg/m’ (range, 19.2 to 28.7 kg/m?) (Table 1).

Cannulated screws (6.5 mm diameter), sliding hip screws,
and intramedullary nails were used for internal fixation. Bi-
polar hemiarthroplasty and total hip arthroplasty were used
for hip arthroplasty.

We compared the BMD, the level of 25-hydroxy-vitamin
D (25-[OH]D), serum C-terminal telopeptides of type | colla-
gen (CTX), and serum osteocalcin (OCN) in both groups.
BMD was measured by DXA (Lunar Prodigy Advance, GE Lu-
nar, Medison, WI, USA). The 25-(OH)D were measured by us-
ing Diels-Alder derivatization followed by ultrahigh-perfor-
mance liquid chromatography—tandem mass spectrometry
(Waters, Milford, MA, USA). Bone turnover markers, includ-
ing CTX (Roche Diagnostics, Indianapolis, IN, USA) and OCN
(Roche Diagnostics, Indianapolis, IN, USA), were measured.

We also compared clinical results including ambulatory
ability according to Koval's categories,[15] the necessity of
intensive care (the utilization of intensive care unit [ICU]),
the length of hospital stay and one year mortality in both
groups.

1. Statistical analysis

Statistical significance of the differences between the 2
groups was determined by Chi-square test for categorical
variables and Student’s t-test for continuous variables. Sta-
tistical analyses were conducted with the SPSS for Windows
statistical package (version 12.0; SPSS Inc., Chicago, IL, USA),
and P-value less than 0.05 was considered as significant.

RESULTS

The prevalence of SCH in this study was 13.1% (41/312).
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Table 2. Bone health between euthyroidism and subclinical hypothy-
roidism group

Euthyroidism SCH

aroup aroup P-value
BMD of femur neck 061640128  0.633+0.148 0.557
BMD of total hip 0.657£0.129 0.6661+0.149 0.876
25-(OH)D 124+838 118478 0.671
Serum CTX 0594+0524  0.641£0.330 0.685
Serum osteocalcin 27.7+450 2654153 0.903
Utilization of ICU 13 (4.8%) 2(4.8%) 1.000
Hospital stay 215+15.0 2594287 0.136
Mobility 31423 36126 0.438
One-year mortality 12 (4.6%) 5(12.2%) 0.064

SCH, subclinical hypothyroidism; BMD, bone mineral density; 25-(OH)D,
25-hydroxy-vitamin D; CTX, C-terminal telopeptides of type | collagen;
ICU, intensive care unit.

BMD of femur and the level of 25-(OH)D were similar in the
two groups. There were no significant differences in bone
turnover markers according to thyroid function. No signifi-
cant differences were observed between the groups in uti-
lization of ICU, length of hospital stay, mobility, and one-
year mortality (Table 2).

DISCUSSION

In this study, the overall prevalence of SCH was 13.1%,
and SCH was not associated with reduced bone health, in-
cluding BMD, the level of 25-(0OH)D, and bone turnover
marker. In addition, SCH did not affected to the short-term
results after hip fracture surgery, in terms of utilization of
ICU, hospital stay, mobility and one-year mortality after
hip fracture surgery.

Prevalence of SCH ranged from 11 to 17% in general el-
derly population.[5-9] Our finding of 13.1% was compara-
ble with these previous reports.

Factors associated with a decreased BMD include older
age, female gender, diabetes, use of corticosteroid, and rheu-
matoid arthritis.[16,17]

Although musculoskeletal system is one of the target or-
gans of thyroid hormone,[1-3] there has been a debate that
hypothyroidism might affect a BMD.[4,18-23] Our finding
did not support that SCH might reduce a BMD. And, bone
health including vitamin D and bone turnover marker in pa-
tients with SCH were similar to those of patients without SCH.

The relationship between SCH and decreased morbidity
after hip fracture surgery has not been evaluated. We could
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not find a significant difference in mobility between SCH
group and control group in this study.

It was controversial whether SCH is associated with early
mortality after major surgery.[24,25] Mortality after hip frac-
tures in the elderly is a key outcome of treatment. Various
factors affecting mortality after hip fractures have been in-
vestigated. These include delayed surgical intervention,[26,27]
advanced age, the American Society of Anesthesiologists
(ASA) grade, cognitive function, function or mobility be-
fore hip fracture, and number of pre-existing medical con-
ditions.[11,13,28] Although we could not find a statistical
significance between two groups, there was a marginal sig-
nificance in one-year mortality between SCH group and
control group in this study (P=0.064).

There were some limitations in this study. This study was
retrospective, and we included small number of SCH.

In summary, the bone health of SCH patients was not
different with that of control group, and there was no sig-
nificant difference in morbidity and mortality after hip frac-
ture surgery between two groups. Although some studies
recommended thyroid hormone replacement to avoid ear-
ly complication after major surgery such as cardiac surgery
or gastrectomy,[14,29] we suggest that the well-designed
larger study is necessary prior to consider thyroid hormone
replacement or administration of T3.
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