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Background and Objectives: Patients with thyroid cancer often have complained of weight gain and fatigue after
thyroidectomy, even when they have achieved euthyroidism or mild thyroid stimulating hormone (TSH)
suppression. The aim of this study was to identify the changes of weight, body composition and metabolic
parameters after thyroidectomy in patients with thyroid cancer according to radioactive iodine (RAI) treatment.
Materials and Methods: We prospectively recruited 40 women aged 40-60 years who were diagnosed
differentiated thyroid cancer and scheduled for thyroidectomy in Seoul National University Hospital from June 2013
to April 2015. In the study group, 19 subjects had RAI treatment: 11 after thyroid hormone withdrawal and 8
after recombinant human TSH (rhTSH). Body composition using dual-energy X-ray absorptiometry (DXA) and
metabolic parameters were measured at preoperative, postoperative 7 and 12 months. Results: There were no
significant changes of weight at postoperative 7, 12 months. In subjects without RAI treatment, body fat (%)
were significantly lower (37.445.5 vs. 34.6+5.5 vs. 35.0+5.4%, p<0.001) and lean mass were higher (33.7+3.7
vs. 35.0+4.0 vs. 34.6+3.8 kg, p=0.002) at postoperative 7, 12 months compared to preoperative. However, there
were no significant changes of body composition in subjects with RAI treatment. There were no significant
differences between the changes in metabolic parameters including blood pressure, glucose and lipid profiles from
preoperative to postoperative 12 months. Conclusion: Our study demonstrated that RAI treatment and thyroid
function changes after thyroidectomy does not affect adversely on weight, body composition and metabolic
parameter.
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Fig. 1. Study design and protocol. DXA: dual-energy X-ray
absorptiometry, Postop 7m: postoperative 7 months,
Postop 12m: postoperative 12 months, RAl: radioactive
iodine, rhTSH: recombinant human TSH, TFT: thyroid
function test, THW: thyroid hormone withdrawal, TSH:
thyroid stimulating hormone
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Table 1. Baseline clinicopathological characteristics of patients with differentiated thyroid cancer

Total Without RAI With RAIT P

Number of subjects 40 21 19

Age, years 49.2+57 49.1+6.3 49.3+5.1 0.948
Menopause, n (%) 19 (47.5) 12 (57.1) 7 (36.8) 0.199
Weight, kg 57.2+6.7 56.4+7.1 58.1+6.2 0.435
BMI, kg/m? 22.8%£2.6 224+25 23.4+£26 0.211
SBP, mmHg 119.1+11.3 116.7+12.0 125.0+13.3 0.056
DBP, mmHg 75.9+8.8 74.1+£8.2 80.5+8.8 0.030
Free T3, ng/dL 0.28+0.10 0.29+0.08 0.27+0.12 0.612
Free T4, ng/dL 1.18+0.21 1.17+0.20 1.21+0.22 0.558
TSH*, «IU/mL 1.73+1.31 1.86+1.63 1.569+0.85 0.711

TSH, median (range) 1.38 (0.34-8.21)

Pathology
Max tumor size, cm 0.8+£0.5
ETE, n (%) 16 (40)
LN metastasis, n (%) 12 (30)
Stage I, n (%) 18 (45)
Stage I, n (%) 0 (0)
Stage Ill, n (%) 22 (55)
Stage IV, n (%) 0 (0)

1.45 (0.34-8.21) 1.33 (0.49-3.45) -

0.7+0.3 1.0+0.6 0.028
2 (9.5) 14 (73.7) <0.001
1(4.8) 11 (57.9) <0.001

18 (85.7) 0 (0) <0.001
0 (0 0 (0
3 (14.3) 19 (100)

0 (0) 0 (0)

p value by independent t-test.

*Data were logarithmically transformed before analyses.

The RAI group received two timed 30 mCi RAL
Values are expressed as mean+SD or median (range).

BMI: body mass index, DBP: diastolic blood pressure, ETE: extrathyroidal extension, LN: lymph node, Max: maximal,
RAl: radioactive iodine, SBP: systolic blood pressure, TSH: thyroid stimulating hormone
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Table 2. The postoperative changes of weight, body composition and metabolic parameters in DTC patients according

to RAIl treatment
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Baseline Postop 7m Postop 12m o
Without RAI (n=18)
Free T4, ng/dL 1.16+0.22 1.82+0.36" 1.565+0.33" <0.001
TSH*, «lU/mL 1.82+1.72 0.26+0.44" 0.27+0.49" <0.001
SBP, mmHg 116.5+11.9 117.3+9.8 117.8£11.1 0.857
DBP, mmHg 73.2+8.9 73.6+75 72.5+9.2 0.899
Weight, kg 56.1+7.2 56.1+7.3 56.0+7.0 0.963
BMI, kg/m? 22.1+2.4 221425 22.0+2.3 0.921
Glucose, mg/dL 95.9+12.9 97.2£8.1 95.8+£9.5 0.762
Total cholesterol, mg/dL 197.9+23.4 196.1+25.8 208.1+30.2 0.097
Triglyceride, mg/dL 122.4+39.5 123.3+46.4 112.5+49.6 0.426
HDL cholesterol, mg/dL 26.6+8.3 26.1£11.7 30.4+£9.0 0.138
LDL cholesterol, mg/dL 107.7+25.5 97.2+24.3 106.5+25.1 0.252
Fat (%), DXA 37.4+55 34.6+55" 35.0+5.4" <0.001
Fat mass (kg), DXA 19.4+6.6 18.7+4.7 18.8+4.7 0.759
Lean mass (kg) 33.7+3.7 35.0+4.0" 34.6+3.8" 0.002
With RAI (n=18)
Free T4, ng/dL 1.21+0.23 1.65+0.297 152+0.277 <0.001
TSH*, #IU/mL 1.60+0.87 0.21+0.40" 0.43+1.08" <0.001
SBP, mmHg® 122.5+11.2 123.0%5.9 119.5+11.3 0.790
DBP, mmHg® 78.8+8.7 77.1+6.5 72.5+9.1 0.060
Weight, kg 58.0+6.2 59.0+6.3 58.8+6.4 0.180
BMI, kg/m? 23.3+2.7 237426 23.6+2.8 0.192
Glucose, mg/dL 96.0+12.1 100.8+12.5 100.6+19.4 0.352
Total cholesterol, mg/dL 203.1+32.3 197.8+26.2 203.6+34.0 0.545
Triglyceride, mg/dL 142.1+£63.3 125.4+49.5 134.0£112.1 0.678
HDL cholesterol, mg/dL 27.7+9.0 27.8+x7.9 29.6+£10.8 0.669
LDL cholesterol, mg/dL 109.4+28.7 95.7£24.3 105.5+£30.3 0.084
Fat (%), DXA 37.3+4.8 36.9+3.8 36.6+3.8 0.636
Fat mass (kg), DXA 20.9+4.4 20.7+3.4 20.5+3.8 0.817
Lean mass (kg) 34.8+2.9 35.3+3.4 365.2+34 0.435

*Data were logarithmically transformed before analyses.

Tp<0.05 vs. baseline by repeated ANOVA and post-hoc analysis using Bonferroni. Two cases with high postop TSH
level and 2 cases without follow up at 12 m were excluded in analysis.
BMI: body mass index, DBP: diastolic blood pressure, DTC: differentiated thyroid cancer, DXA: dual-energy X-ray

absorptiometry, HDL: high density lipoprotein cholesterol,

LDL: low density lipoprotein, Postop 7m: postoperative 7

months, Postop 12m: postoperative 12 months, RAIl: radioactive iodine, SBP: systolic blood pressure, TSH: thyroid

stimulating hormone
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Table 3. The postoperative changes of weight, body composition and metabolic parameters in DTC patients according

to experience of hypothyroid period

Baseline Postop 7m Postop 12m p
Without hypothyroid period (n=26)
Free T4, ng/dL 1.19+0.22 1.76+0.33" 1.54+0.327 <0.001
TSH*, «lU/mL 1.74+1.51 0.23+0.39" 0.24+0.421 <0.001
SBP, mmHg 119.3+12.3 118.9£9.2 118.8+11.3 0.967
DBP, mmHg 75.2+9.3 75.2+7.1 73.8+9.2 0.733
Weight, kg 56.9+6.7 56.8+6.6 56.7+6.5 0.904
BMI, kg/m? 225425 22.5+2.4 224%2.3 0.825
Glucose, mg/dL 95.4+£115 97.5+8.8 95.3+£9.1 0.292
Total cholesterol, mg/dL 200.9+23.6 198.2+25.4 207.9+31.1 0.094
Triglyceride, mg/dL 128.6+55.7 118.5+45.0 117.7+81.6 0.573
HDL cholesterol, mg/dL 28.1£8.4 27.2+£10.7 31.7+9.3" 0.043
LDL cholesterol, mg/dL 109.6+25.8 98.8+24.8 107.4+25.1 0.121
Fat (%), DXA 37.5+5.4 35.3+5.3" 35.4+517 <0.001
Fat mass (kg), DXA 20.0£6.0 19.4+4.4 19.3+4.4 0.507
Lean mass (kg) 34.2+3.4 35.1+3.77 34.9+3.67 0.004
With hypothyroid period (n=10)"
Free T4, ng/dL 1.16+0.22 1.67+0.337 151+0.237 <0.001
TSH*, #IU/mL 1.63+0.87 0.24+050" 0.62+1.44% <0.001
SBP, mmHg 118.1+10.7 122.4+6.6 117.6+10.9 0.218
DBP, mmHg 76.6+8.9 74.7+7.9 68.0+7.1 0.093
Weight, kg 57.6+7.1 59.5+7.8 59.2+7.7 0.057
BMI, kg/m? 23.1+3.0 23.9+323 23.8+3.5 0.052
Glucose, mg/dL 97.3+14.6 102.8+14.0 105.6+24.3 0.343
Total cholesterol, mg/dL 199.9+38.6 194.3+27.3 200.4+34.9 0.747
Triglyceride, mg/dL 142.4+42.4 142.6+52.1 139.2+99.4 0.988
HDL cholesterol, mg/dL 24.2+8.8 26.0+7.3 24.6+9.9 0.464
LDL cholesterol, mg/dL 105.4+£31.2 89.2+£20.7 101.7£34.9 0.155
Fat (%), DXA 37.0+£4.2 36.9+3.2 37.0+3.4 0.989
Fat mass (kg), DXA 20.4+4.2 20.7+3.6 20.8+4.3 0.893
Lean mass (kg) 34.4+3.4 35.2+3.9 35.0+£3.9 0.428

*Data were logarithmically transformed before analyses.

Tp<0.05 vs. baseline by repeated ANOVA and post-hoc analysis using Bonferroni. Two cases with high postop TSH
level and 2 cases without follow up at 12m were excluded in analysis.

fSubjects with hypothyroid period are defined as patients with radioactive iodine after thyroid hormone withdrawal.
BMI: body mass index, DBP: diastolic blood pressure, DTC: differentiated thyroid cancer, DXA: dual-energy X-ray
absorptiometry, HDL: high density lipoprotein cholesterol, LDL: low density lipoprotein, Postop 7m: postoperative 7
months, Postop 12m: postoperative 12 months, SBP: systolic blood pressure, TSH: thyroid stimulating hormone
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