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The serum Tg level was found to be significantly 
higher in the benign group (64 ng/mL vs 20 ng/mL, 
p<0.001) (Table 1). Meanwhile, the rate of elevated 
Tg levels was 41% in the benign group, whereas it was 
32% in the malignant group (p=0.073). TSH levels 
were observed to be similar (1.4±1.2 IU/mL vs 1.9±2.5 
IU/mL, p=0.257). While the median Tg:TSH ratio 
was not statistically significant (43 vs 17, p=0.07), 
the median TSH:Tg ratio was significantly higher in 
patients with DTC (0.04 vs. 0.02, p=0.024). However, 
the ROC curve analysis failed to show a a validated 
cut-off value which would allow preoperative diag-
nosis of thyroid cancer.

The results of the univariate and multivariate 
analyses are listed in Table 2. Univariate analysis 
showed that the TSH:Tg ratio was a predictor for 
thyroid malignancy (OR 0.001; 95% CI, 0.01-0.125; 
p=0.007) in combination with the FNAB results. 
When these parameters were included in a multivari-
ate model, after adjustment for age and sex, it was 
no longer statistically significant. 

Table 2. Univariate and multivariate analysis for thyroid cancer risk
p OR 95% CI

Univariate regression  
analysis

TSH, IU/ mL 0.889 0.000 0.000 ….
Tg, ng/mL 0.745 1.000 0.998 1.001
TSH:Tg 0.007 0.001 0.000 0.125
Tg:TSH 0.184 1.183 0.923 1.517
FNAB <0.001 30.004 8.033 112.064
TPOAb, IU/mL 0.685 0.999 0.995 1.003
TgAb, IU/mL 0.370 1.003 0.997 1.009

Multivariate regression  
analysis*

Age 0.929 1.002 0.961 1.044 
Sex 0.258 0.389 0.076 1.998
TSH, IU/mL 0.611 1.096 0.770 1.561
Tg, ng/mL 0.525 0.999 0.996 1.002
TSH:Tg 0.762 0.982 0.872 1.106 
FNAB <0.001 25.034 4.907 127.729

*after adjustment for sex and age 
TSH: thyrotropin, Tg: thyroglobulin, FNAB: fine needle aspi-
ration biopsy, TPO-Ab: anti-thyroperoxidase antibody, TgAb: 
Thyroglobulin antibody.

With regard to the preoperative FNAB results, non-
diagnostic or indeterminate pathology was detected in 
42 patients. Of these, in 14 patients (33%) malignant 
thyroid disorders were confirmed following the final 
histopathological examination. Those patients with 
an FNAB that resulted in a suspicious for malignancy 
or a malignant thyroid nodule (n=48) had both higher 
TSH levels (2.0 IU/mL vs 1.4 IU/mL, p=0.08) and 
a higher thyrotropin:thyroglobulin ratio (0.9 vs 0.3, 
p=0.093). The rate of malignant thyroid disorders in 
these patients was 87%. 

Discussion

Although there have been several studies investi-
gating the association between preoperative Tg and 
TSH levels and malignant thyroid disorders, neither of 
them has so far been demonstrated as having sufficient 
accuracy to be used as a screening test.10 The present 
study confirms that the simultaneously increased levels 
of both Tg and TSH are not useful in predicting thyroid 
malignancy in the preoperative period. By contrast, 
Tg levels were significantly lower in patients with 
DTC. In addition, recent studies have demonstrated 
an inverse or direct relationship between the DTC and 
Tg:TSH ratio11 or the TSH:Tg ratio.12 In our study, 
we consistently observed a direct correlation between 
the TSH:Tg ratio and DTC, whereas no relationship 
was found with the Tg:TSH ratio. 

A number of diagnostic procedures are needed to 
prevent unnecessary surgery. While ultrasonography-
guided FNAB is still the most widely used diagnostic 
tool for thyroid cancer,13-15 one of the reasons for 
inconclusive results is its low-sensitivity, particularly 
for certain disorders.15-17 Apart from the fact that 
FNAB results not infrequently include indetermi-
nate cytology and suspicious findings for malignant 
thyroid nodules, FNA biopsy needs a highly quali-
fied cytopathologist who will guide the clinician to 
consider other additional diagnostic methods. There 
have been several studies showing the benefits of 
measuring Tg levels in patients with indeterminate 
FNAB cytology.1 In our study, preoperative Tg levels 
were not significantly higher in this group of patients. 
Another challenge related to FNAB indeterminate 
specimens is that most of the final pathological results 
for these nodules reveal benign findings, as shown in 


