
How to Cite: 

Abotaha, A. A., El mancy, I. M., Tealeb, S. M., khedr, G., Ramadan, I. G., & Badr, G. A. (2022). 

Thyrotropin/Thyroglobulin ratio in combination with thyroid u/s to assess malignancy risk 
stratification of thyroid nodules. International Journal of Health Sciences, 6(S1), 5141–5152. 
https://doi.org/10.53730/ijhs.v6nS1.6007  

 

 

 
International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2022. 
Corresponding author: Abotaha, A.A.; Email: Ahmedabotaha1990@gmail.com  

Manuscript submitted: 27 Feb 2022, Manuscript revised: 18 March 2022, Accepted for publication: 09 April 2022 

5141 

Thyrotropin/Thyroglobulin ratio in 
combination with thyroid u/s to assess 
malignancy risk stratification of thyroid 
nodules 
 

 

Ahmed Ahmed Abotaha 
Faculty of Medicine, Internal Medicine Department, Al-Azhar University, Cairo, 

Egypt 

 
Ismail Mohamed El mancy 

Faculty of Medicine, Internal Medicine Department, Al-Azhar University, Cairo, 

Egypt 

 
Sayed MohamedTealeb 

Faculty of Medicine, Pathology Department, Al-Azhar University, Cairo, Egypt 

 
Gamal khedr 

Cancer institute of Tanta, Tanta, Egypt 
 

Ibrahim Ghoneim Ramadan   

Faculty of Medicine, Internal Medicine Department, Al-Azhar University, Cairo, 

Egypt 
 

Gamal Ali Badr 

Faculty of Medicine, Internal Medicine Department, Al-Azhar University, Cairo, 

Egypt 
 

 

Abstract---Objective: we aimed to asses if thyrotropin/thyroglobulin 
ratio has a significant value in detection of malignant thyroid nodules. 

Design: Retrospective analysis. Material and Methods: This study 

included finally 100 subject collected as outpatient’s endocrinology 
clinic of ALHuessine university hospital or admitted at oncology 

institute of Tanta. Patients who had history of thyroid diseases or 

surgery, those with abnormal levels of anti- thyroglobulin antibodies, 
cases without simultaneous measurement of serum anti Tg., with 

history of current use of thyroid hormone replacement therapy were 

excluded from this study. Clinico pathological features, as well as 

serumTSH, Tg, and TSH/Tg were compared between 
histopathologically benign and malignant groups. Results: Data 
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related to 100 subjects (40%) normal  and 60(60%) patients  with 

thyroid nodules were analyzed, 30 patients (50%) were malignant 
thyroid nodules and 30 patients (50%) were benign.The malignant 

patients exhibited significantly higher TSH, TSH/Tg, , and a lower Tg 

compared to the benign patients (p<0.05 for each). Conclusion: 
Preoperative TSH/Tg could be used as a predictive marker for differ-

entiating between benign and malignant thyroid nodules. 

 

Keywords---Thyrotropin/Thyroglobulin, thyroid, stratification, thyroid 
nodules. 

 

 
Introduction  

 

Thyroid nodules have been defined by the American Thyroid Association (ATA) as 
“discrete lesions within the thyroid gland, radiologically distinct from surrounding 

thyroid parenchyma. (1) Thyroid nodules are common, their prevalence being 

largely dependent on the identification method. The estimated prevalence by 
palpation alone  ranges from 4% to 7%,(3,4) whereas US detects nodules in 20% to 

76% of the adult population,(2,3,4) particularly with the current use of high-

resolution US techniques.(5). The reported frequencies detected by US correlate 

with the prevalence reported at surgery and autopsy with ranges between 50% 
and 65%.(6).  

 

Thyroid nodules are 4 times more common in women than men and their 
frequency increases with age and low iodine intake.(2) More than 50% of the 

population has at least one thyroid nodule under ultrasonography examination. (7) 

However, along with increased detection rates of non-palpable thyroid nodules, 
the incidence rate of thyroid cancer has been raised (8,9) and the absolute number 

of indeterminate thyroid nodule cytology results has also markedly increased. 

Although fine needle aspiration cytology (FNAC) is a primary method for detecting 
malignant nodules, 10%-25% of thyroid nodules are categorized as indeterminate 

nodules (10). Classifications for indeterminate nodules are defined as "atypia of 

undetermined significance (AUS) or follicular lesion of undetermined significance 

(FLUS)" and "follicular neoplasm (FN) or suspicious for a follicular neoplasm 
(SFN)" under the Bethesda classification systems, and the risk of malignancy of 

the FN/SFN category nodules is approximately 15%-30% (11). Thyroglobulin (Tg) is 

a glycoprotein produced specifically in the thyroid follicular cells, regardless of 
whether they are of malignant or benign nature (12).It is a well-known marker for 

persistent or recurrent differentiated thyroid cancer (13). Although the role of Tg in 

the post-operative period has been clearly defined, its use as a predictive marker 
in the preoperative period is debatable (12,14,15).Routine Tg measurement  is not 

recommended as an initial laboratory investigation for thyroid nodules. It is not 

sensitive or specific for thyroid cancer as it exhibits increased levels in several 
other thyroid diseases (16).Majority of the nodules with indeterminate cytology are 

surgically excised due to their malignancy potential, which confronts the patients 

with risks of morbidity and complications related to unnecessary surgeries (6). 
Therefore, it is comprehensible that in addition to cytology, certain other 

parameters are required to predict malignancy preoperatively. Gender, age, 

nodule diameter, exposure to radiation, and certain ultrasonography(US) features 
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have been demonstrated to be associated with the risk of malignancy in previous 

reports (3,7). Preoperative high serum thyrotropin (TSH) has also been 

demonstrated to increase the risk of malignancy in various studies. Boelaert et al. 
(8) evaluated serum TSH in patients with nodular or diffuse goiter, and observed 
that even though within normal ranges, high serum TSH was associated with 

thyroid malignancy. 

 
Material and Methods 

 

This study included finally 100 subjects collected as out patients endocrinology 
clinic of AL Hussein  university hospital or admitted at oncology institute of 

Tanta.At the beginning of the study 180 subjects meeting both the inclusion and 

the exclusion criteria were enrolled , (40) subjects were normal without thyroid 
nodules as control group ,then 80 patients were excluded from the study for 

various causes as (45 cases without simultaneous measurement of serum anti 

Tg., 28 cases with high anti Tg ,7 cases with history of current use of thyroid 

hormone replacement therapy). All patients who had thyroid nodule by thyroid 
ultrasound who collected during the duration of the study were included except 

who met exclusion criteria as patients with high anti-Tg., patients without 

simultaneous measurement of serum anti-Tg., clinical or subclinical 
hypothyroidism or hyperthyroidism., radiation to head and neck, history of 

thyroid surgery or previous or current use of anti-thyroid or thyroid hormone 

replacement therapy. All the patients had been subjected to history taking and 
demographic data collection, general and local examination of thyroid gland to 

detect any abnormality by palpation.  

 
Vital data collection included temperature, mean arterial blood pressure in the 

highest limb, pulse, respiratory rate and investigations included Complete blood 

picture, thyroid function test, thyroglobulin and thyroglobulin antibodies , thyroid 

ultrasound to detect thyroid nodules using TIRADS assessment , fine needle 
aspiration biopsy (FNAB) for cytology of nodular pathology depend on BETHESDA 

classification, Excisional biopsy for cases of suspected malignancy by FNAC 

across thyroidctomy syrgery and detection of thyrotropin to thyroglobulin ratio 
and its significance in predicting malignancy of thyroid nodules compared with 

FNAC and results of excisional biopsy post-surgery. Cases were categorized into 3 

groups:  
 

Patients with thyroid nodules who met the criteria of malignancy by cytology and 

effect of ratio of thyrotropin to thyroglobulin in prediction of malignancy risk, 
Patients with thyroid nodules who didn’t meet the criteria of malignancy by 

cytology and effect of ratio of thyrotropin to thyroglobulin in prediction of 

malignancy risk and subjects who were normal without thyroid nodules by 

thyroid ultrasound and study of any effect for thyrotropin to thyroglobulin ratio 
for those patients compared with results of both two previous groups. 

 

Statistical analysis  
 

Recorded data underwent analysis using the statistics of social sciences, version 

23.0 (SPSS Inc., Chicago, Illinois, USA). Pooled quantified data underwent 
presentation as mean ± standard deviation and the ranges when their distribution 
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was parametric (normal) while the non-normally distributed variables (non-

parametric data) were shown as the mean with the interquartile range (IQR). Also 
qualitative variables were presented inform of numbers and percentages. Data 

were explored for normality using Kolmogorov-Smirnov and Shapiro-Wilk Test.  

 
The following tests were done  

 

Independent-samples t-test of significance was used in comparison between two 

means & Mann Whitney U test: for two-groups comparisons in non-parametric 
data. The Comparison between groups with qualitative data was done by using 

Chi-square test and Fisher’s exact test instead of Chi-square test only when the 

expected count in any cell less than 5.  
 

Multivariate logistic regression analysis: Odds ratios (OR) with 95% confidence 

intervals were computed to assess the overall association between each factor and 
the occurrence of Malignancy Risk Stratification of Thyroid Nodules Receiver 

operating characteristic (ROC curve) analysis was used to find out the over all 

predictivity of parameter in and to find out the best cut-off value with detection of 
sensitivity and specificity at this cut-off value.  

 Sensitivity = (true +ve)/ [(true +ve) + (false –ve)].  

 Specificity = (true –ve) / [(true –ve) + (false +ve)].  

 PPV = (true +ve) / [(true +ve) + (false +ve)].  

 NPV = (true –ve)/ [(true –ve) + (false –ve)].  

 Accuracy = (TP+TN)/[TP+FP+TN+FN]  

  

The confidence interval was set to 95% and the margin of error accepted was set 

to 5%. So, the p-value was considered significant as the following: P-value <0.05 
was considered significant, P-value <0.001 was considered as highly significant, 

P-value>0.05wasconsideredinsignifi-cant.  

 
Results 

 

Data related to 100 subjects, 60 euthyroid patients with nodular thyroid disease 
were analyzed. Histopathological diagnosis was benign in 30 patient (50%) and 

malignant in 30 patient (50%) patients and control group of 40 subjects. Table (1) 

describes the age and the sex distribution of total study population. Age ranged 

from 14 to 65 years with mean± SD of 39.06±13.43. As regards sex distribution, 
there was female predominance with 51 females with percentage 51% and 49 

males with percentage 49%. 

 
Table (1) 

Demographic data distribution among study group (n=100) 

 

Demographic data Total (n=100) 

Age (years)   

Range  14-65 
Mean±SD 39.06±13.43 

Sex   
Female 51 (51.0%) 
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Male 49 (49.0%) 

 
According to laboratory data in the study group, it was median of TSH [2.2 (1.5-

3)]; median of FT3 [3.29 (2.9-3.9)]; median of FT4 [1.32 (1.1-1.5)] and median of 

Thyroglobulin [30.2 (16.38-43.5)]. (table2) 
 

Table (2) 

Laboratory data descriptive among study group (n=100) 

 

Laboratory data Range Mean±SD 

TSH# 0..5-4.8 2.2 (1.5-3) 

FT3# 1.1-5.9 3.29 (2.9-3.9) 

FT4# 0.7-1.8 1.32 (1.1-1.5) 

Thyroglobulin# 0.93-500 30.2 (16.38-43.5) 

 
Table (3) 

Assessment of thyroid by U/S and among study group (n=100) 

 

Assessment of thyroid by U/S No. % 

Normal 40 40.0% 

thyroid nodules 60 60.0% 

Thyroid noduleTIRAD2 51 51.0% 

Multible nodules TIRAD 3 6 6.0% 
Thyoid nodule TIRAD 5 1 1.0% 

Thyroid nodule TIRAD 3 1 1.0% 

Thyroid nodule TIRAD 4 1 1.0% 

 

Table (4) 
Assessment of thyroid by pathology among abnormality thyroid nodules by U/S 

(n=60) 

 

Assessment of thyroid by Pathology 

(n=60) No. % 

Benign nodule  30 50.0% 

Malignancy  30 50.0% 

Papillary carcinoma BETHESDA 4 19 31.6% 
follicular carcinoma BETHESDA 3 5 8.3% 

Papillary carcinoma BETHESDA 5 4 6.6% 

Papillary carcinoma BETHESDA 3 2 3.3% 

    

Median of Thyrotropin/ Thyroglobulin Ratio was 0.059(0.028-0.093) for the 

normal group compared to 0.122(0.074-0.172) for the thyroid nodules groups, 
there was statistically significant higher mean of Thyrotropin/ Thyroglobulin 

Ratio in thyroid nodules groups compared to normal group with p-value (p<0.05). 

This indicates that when the value is increased, it is expected that there are 
thyroid nodules (Table5). 
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Table (5) 

Comparison between normal and thyroid nodules by U/S according to 
Thyrotropin/ Thyroglobulin Ratio 

 

Thyrotropin/ 

Thyroglobulin Ratio 

U/S 
Test  

value 
p-value 

Normal (n=40) 
thyroid nodules 

(n=60) 

Median (IQR) 

0.059(0.028-

0.093) 

0.122(0.074-

0.172) -3.715 <0.001** 

Range 0.01-0.30 0.0-3.66 

 

Median of Thyrotropin/ Thyroglobulin Ratio was 0.051(0.032-0.087) for the 

Benign group compared to 0.073(0.034-0.449) for the malignant group, there was 
statistically significant higher mean of Thyrotropin/ Thyroglobulin Ratio in 

malignant group compared to Benign group with p-value (p<0.05). This indicates 

that when the value is increased, it is expected that there are malignant 

tumors.(Table6). Table (6): Comparison between benign and malignant by 
pathology according to Thyrotropin/ Thyroglobulin Ratio.   

 

Thyrotropin/ 

Thyroglobulin 

Ratio 

Pathology 
Test  

value 
p-value 

Benign (n=30) Malignant (n=30) 

Median (IQR) 0.051(0.032-0.087) 0.073(0.034-0.449) -

5.274 
<0.001** 

Range 0.02-0.29 0.001-3.66 

 

Multivariate regression analysis demonstrated that TLC, TSH, thyroglobulin, 
Thyrotropin/Thyroglobulin Ratio and Thyroglobulin/ Thyrotropin Ratio were the 

best independent predictors of malignancy of thyroid nodules with [OR (C.I.95%), 

p-value] [1.860 (1.427-4.259), p=0.018]; [2.489(1.909-5.700), p=0.027]; [0.934 

(0.716-2.139), p=0.030]; [3.378 (2.591-7.736), p<0.001] and [4.952 (3.031-
12.051), p<0.001] respectively.(Table7) Table (7): Multivariate logistic regression 

analysis for independent factors as predictors for Malignancy of Thyroid Nodules. 

 

Parameters β Wald Sig. 
Odds 

ratio 

95% C.I. for OR 

Lower Upper 

Age (years) 0.170 1.259 0.200 0.844 0.647 1.933 

Sex 0.518 1.661 0.198 0.596 0.457 1.365 

Hb. -0.165 0.464 0.363 0.848 0.650 1.942 

TLC 1.151 6.589 0.018* 1.860 1.427 4.259 

PLT 0.187 0.266 0.606 0.829 0.636 1.898 

TSH 1.682 5.012 0.027* 2.489 1.909 5.700 

FT3 0.291 0.026 0.872 0.695 0.533 1.592 

FT4 0.580 1.034 0.309 0.705 0.541 1.614 

Thyroglobulin -1.290 4.735 0.030* 0.934 0.716 2.139 

Thyrotropin/Thyroglobulin 

Ratio 
2.274 11.795 <0.001** 3.378 2.591 7.736 

Thyroglobulin/ 
Thyrotropin Ratio  

2.061 8.081 <0.001** 4.952 3.031 12.051 
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Fig. (1)Receiver-operating characteristic (ROC) curve for prediction malignancy 

using the risk factors 

 

Table (8) 
Receiver operator characteristics (ROC) curves were constructed for TSH, 

Thyroglobulin, Thyrotropin/ Thyroglobulin Ratio and Thyroglobulin/ Thyrotropin 

Ratio 
 

Parameters 
Cut-
off 

Sen. Spe. PPV NPV AUC 

TSH  ≥4.00 62.0% 72.0% 68.9% 65.5% 67.0% 

Thyroglobulin ≤10.60 58.0% 68.0% 64.4% 61.8% 63.0% 

Thyrotropin/ Thyroglobulin 
Ratio 

≥0.105 70.0% 80.0% 77.8% 72.7% 75.0% 

Thyroglobulin/ Thyrotropin 
Ratio 

≤9.40 66.0% 82.0% 78.6% 70.7% 74.0% 

 
Discussion 

 

Thyroid nodules are common signs, often discovered in clinical practice, either 
during thyroid examination, or incidentally during imaging procedures. Their 

importance is due to the possibility of being malignant nodules (17).Clinical follow 

up mostly is sufficient for the thyroid nodules after exclusion of malignancy but 
the major concerns to identify malignant lesions preoperatively.(18).Many studies 

search about the optimum way to investigate thyroid nodules and susceptibility to 

be malignant or benign according to many parameters including thyrotropin effect 
and  the relation between its level and increased suspicion of malignancy 

(17).TSH has an important role in the regulation of thyroid differentiation genes, 

growth factors, and receptors (19). 

 
Mitogenic effect of thyrotropin hormone on thyroid malignant cells has been well 

described previously Varying levels of TSH-receptor mRNA are expressed in nearly 
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all malignant thyroid lesions (20).Increasing serum thyrotropin levels, even within 

normal limits, have been reported to have risky role  of malignancy in patients 
with thyroid nodules (21).From our study results, we observed higher serum 

thyrotropin (within normal ranges) in histo pathologically malignant patients in 

being compared to benign patients as median of TSH was 1.64(1.15-2.75) for the 
benign group compared to 1.89(1.175-3.025) for the malignant group,  in addition 

to there was statistically significant lower mean of TSH in benign group compared 

to malignant group with p-value (p<0.05).In agreement with the results of our 

research, there were other studies that confirmed the importance of thyrotropin 
hormone in predicting the presence of malignant tumors in the thyroid gland. Shi 

et al. study demonstrated significant increase of the prevalence of differentiated 

thyroid cancer (DTC) as the serum TSH levels increased. A serum TSH level of 
1.9-4.8 mIU/L and a serum TSH level >4.8mIU/L were observed to be associated 

with 1.57 (95% CI: 1.03-2.40; p=0.038) times and 5.71 (95% CI: 2.31-14.14; 

p=0.0002) times of the possibility of malignancy respectively, compared to a 
serum TSH level of 1.0-1.9 mIU/L. (18).Haymart MR et al. study observed an 

association between increased levels of serum TSH and significantly high risk of 

DTC. The risk of malignancy increased by 25% when the TSH levels were in the 
range of 0.40-1.39 mIU/L, while the increase was 35% when the TSH levels were 

in the range of 1.40-4.99 mIU/L (p=0.002)( 22).Abbas et al. study suggested 

increased serum TSH levels (within normal ranges) in histo- pathologically 

malignant thyroid nodules compared to benign patients (23). Similar to these 
findings, we also observed increased serum TSH levels (within normal ranges) in 

histo- pathologically malignant thyroid nodules compared to benign patients. In 

contrast to these findings, Kim et al. reported similar serum TSH levels in both 
papillary thyroid cancer (PTC) and benign nodules. There are also additional 

studies that reported lack of association between TSH and malignancy (24). 

According to KIM study most of included cases were under hormone replacement 
therapy without exclusion of auto immune effect by exclusion of positivity of anti 

thyroglobulin antibodies in addition to selection of his cases only for Hashimoto's 

thyroiditis only which may made differences between the two study results. 
Thyroglobulin is directly associated with the process of synthesis and deposition 

of the hormones of thyroid gland with release of small amounts of physiological 

thyroglobulin into the peripheral circulation in healthy people. Detection of 

thyroglobulin in serum after total thyroidectomy in patients with DTC is highly 
suggestive of recurrent or persistent disease (26).In the present study, we observed 

Tg was risk factor  for malignancy in euthyroid patients with thyroid nodules, as 

median of thyroglobulin was 37.5(20.5-63.5) for the Benign group compared to 
28.4(10.5-40.75) for the malignant group, there was statistically significant higher 

mean of Thyroglobulin in Benign group compared to malignant group with p-

value (p<0.05).In agreement with the results of our research, there were other 
studies that confirmed the importance of thyroglobulin hormone in predicting the 

presence of malignant tumors in the thyroid gland.Abbas et al. study observed 

that both TSH and Tg represented risk factors for malignancy in euthyroid 
patients with thyroid nodules  (23).Lee EK  et al study suggested a possible role of 

Tg in the preoperative diagnosis of malignancy(27). Similar to these findings, we 

also observed statistically significance higher mean of Thyroglobulin in Benign 
group compared to malignant group with p-value (p<0.05).Youn I et al study 

examined the role of preoperative thyroglobulin, in addition to the characteristic 

features of ultrasound, in predicting malignancy in thyroid nodules suggested 
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that it could not be a marker to differentiate between malignant nodules and the 

benign ones. The authors concluded that the only predictive factor for suspicion 

malignancy was suspicious US features (28). According to Youn I et al study  it was 

a retrospective study performed on 374 thyroid nodules (363 benign and 11 
malignant) It is clear that the number of patients with malignant thyroid cancer is 

low compared to the number of benign tumor, which may affect the emergence of 

a difference between the results of the two studies. Guarino et al. study did not 
find any diagnostic or prognostic value of preoperative Tg measurement in thyroid 

nodules. (29).In our study we aimed to assess TSH/Thyroglobulin ratio in 

combination with thyroid U/S to assess malignancy risk stratification of thyroid 
nodules and we applied our study on 100 cases, with the same inclusion and 

exclusion criteria.Age ranged from 14 to 65 years with mean± SD of 39.06±13.43. 

As regards sex distribution, there was female predominance with 51 females with 
percentage 51% and 49 males with percentage 49%.Many risk factors were 

studied to assess their malignancy risk stratification of thyroid nodules as regard 

to laboratory data in the study group, it was mean of Hb. (12.47±2.34); mean of 

TLC (7.58±3.60); mean of PLT (220.10±75.62); median of TSH [2.2 (1.5-3)]; median 
of FT3 [3.29 (2.9-3.9)]; median of FT4 [1.32 (1.1-1.5)] and median of Thyroglobulin 

[30.2 (16.38-43.5)].This study showed that according to ratio between 

Thyrotropin/ Thyroglobulin in the study group, it was median of Thyrotropin/ 
Thyroglobulin Ratio 0.077 (0.040-0.138), as for the Thyroglobulin/ Thyrotropin 

Ratio 13.03 (7.23-24.83).Additionally, median of TSH was 1.75(1.18-2.83) for the 

normal group compared to 2.80(2.03-3.00) for the thyroid nodules group, there 
was statistically significant lower mean of TSH in normal group compared to 

thyroid nodules group with p-value (p<0.05).While median of thyroglobulin was 

34.50(21.00-53.25) for the normal group compared to 23.00(13.25-33.75) for the 
thyroid nodules group, there was statistically significant higher mean of 

Thyroglobulin in normal group compared to thyroid nodules group with p-value 

(p<0.05).Median of Thyrotropin/ Thyroglobulin Ratio was 0.059(0.028-0.093) for 

the normal group compared to 0.122(0.074-0.172) for the a thyroid nodules 
group, there was statistically significant higher mean of Thyrotropin/ 

Thyroglobulin Ratio in abnormality thyroid nodules group compared to normal 

group with p-value (p<0.05). This indicates that when the value is increased, it is 
expected that there are thyroid nodules.Median of thyroglobulin/ thyrotropin 

ratio was 16.60 (10.05-35.65) for the normal group compared to 8.23 (5.81-13.42) 

for the abnormality thyroid nodules group, there was statistically significant lower 
mean of thyroglobulin/ thyrotropin ratio in thyroid nodules group compared to 

normal group with p-value (p<0.05). This indicates that when the value is 

decreased, it is expected that there are abnormality thyroid nodules.As regard 
Comparison between benign and malignant by pathology according to 

Thyrotropin/ Thyroglobulin Ratio the study showed that Median of Thyrotropin/ 

Thyroglobulin Ratio was 0.051(0.032-0.087) for the Benign group compared to 

0.073(0.034-0.449) for the malignant group, there was statistically significant 
higher mean of Thyrotropin/ Thyroglobulin Ratio in malignant group compared to 

Benign group with p-value (p<0.05). This indicates that when the value is 

increased, it is expected that there are malignant tumors.Multivariate regression 
analysis demonstrated that TLC, TSH, thyroglobulin, Thyrotropin/Thyroglobulin 

Ratio and Thyroglobulin/ Thyrotropin Ratio were the best independent predictors 

of malignancy of thyroid nodules with [OR (C.I.95%), p-value] [1.860 (1.427-
4.259), p=0.018]; [2.489 (1.909-5.700), p=0.027]; [0.934 (0.716-2.139), p=0.030]; 
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[3.378 (2.591-7.736), p<0.001] and [4.952 (3.031-12.051), p<0.001] respectively. 

Receiver operator characteristics (ROC) curves were constructed for TSH, 
Thyroglobulin, Thyrotropin/ Thyroglobulin Ratio and Thyroglobulin/ Thyrotropin 

Ratio as predictors of malignancy in included patients. All variable were 

significant predictors as represented by the significantly large area under the 
curves (AUCs); with Thyrotropin/ Thyroglobulin Ratio being the most significant 

predictor.  

 

Conclusion 
 

High serum TSH has a significant role in predicting the risk of thyroid malignancy 

of thyroid nodules patients. In addition to TSH/Tg ratio promising to be 
noninvasive predictor marker of malignancy of thyroid nodules patients. TSH/Tg 

could serve as a practical and applicable index for risk stratification of thyroid 

nodules, and with combination with other factors, it could aid physicians to take 
important decisions regarding the management of thyroid nodules.  

 

Recommendation  
Further prospective and large-scale research are required to support these 

findings. 

 

Ethics 
Ethics Committee Approval and Informed Consent: Ethical review board of 

AlAzhar University, AL-Hussein University Hospital approved the study protocol. 

 
Source of Finance 

During this study, there is no donor for any financial or moral support that 

affects the results of this research or negatively affects it. 
 

References 

 
1. Cooper DS. Revised American Thyroid Association management guidelines for 

patients with thyroid nodules and differentiated thyroid cancer Thyroid. 

2009;19(11):1167–214. 

2. Mazzaferri EL. Management of a solitary thyroid nodule. N Engl J 
Med. 1993;328(8):553–9. 

3. Ezzat S, Sarti DA, Cain DR, et al. Thyroid incidentalomas. Prevalence by 

palpation and ultrasonography. Arch Intern Med. 1994;154(16):1838–40.  
4. Tan GH, Gharib H. Thyroid incidentalomas: management approaches to non-

palpable nodules discovered incidentally on thyroid imaging. Ann Intern 

Med. 1997;126(3):226–31.  
5. Gu th S, Theune U, Aberle J, et al. Very high prevalence of thyroid nodules 

detected by high frequency (13 MHz) ultrasound examination. Eur J Clin 

Invest. 2009;39(8):699–706.  
6. Mortensen JD, Woolner LB, Bennett WA. Gross and microscopic findings in 

clinically normal thyroid glands. J Clin Endocrinol Metab. 1955;15(10):1270–

80.  
7. Ali SZ. Thyroid cytopathology: Bethesda and be-yond. Acta Cytol. 2011;55:4-

12. 



 

 

5151 

8. Jung KW, Park S, Kong HJ, Won YJ, Boo YK, Shin HR, Park EC, Lee JS. 

Cancer statistics in Korea: incidence, mortality and survival in 2006- 2007. J 

Korean Med Sci 2010; 25: 1113-21. 

9. Jung KW, Won YJ, Park S, Kong HJ, Sung J, Shin HR, Park EC, Lee JS. Lee 
EK, et a\l. • Usefulness of Serum Thyroglobulin in IndeterminateNodules 

1018 http://jkms.org http://dx.doi.org/10.3346/jkms.2012.27.9.1014 

Cancer statistics in Korea: incidence, mortality and survival in 2005. J 
Korean Med Sci 2009; 24: 995-1003. 

10. Rosen JE, Stone MD. Contemporary diagnostic approach to the thyroid 

nodule. J Surg Oncol 2006; 94: 649-61. 
11. Cibas ES, Ali SZ. The Bethesda System for reporting thyroid cytopathology. 

Thyroid 2009; 19: 1159-65. 

12. Oltmann SC, Leverson G, Lin SH, Schneider DF,Chen H, Sippel RS. Markedly 
elevated thyroglobulin levels in the preoperative thyroidectomy patient 

correlates with metastatic burden. J Surg Res.2014;187:1-5. 

13. Zubair Hussain S, Zaman MU, Malik S, Ram N, As-ghar A, Rabbani U, Aftab 

N, Islam N. Preablation stimulated thyroglobulin/TSH ratio as a predictor 
successful I (131)remnant ablation in patients withdifferentiated thyroid 

cancer following total thy-roidectomy. J Thyroid Res. 2014;2014:610273.. 

14. Petric R, Besic H, Besic N. Preoperative serum thy-roglobulin concentration 
as a predictive factor of malignancy in small follicular and Hürthle cell neo-

plasms of the thyroid gland. World J Surg Oncol.2014;12:282. 

15. Suh I, Vriens MR, Guerrero MA, Griffin A, Shen WT,Duh QY, Clark OH, 
Kebebew E. Serum thyroglobulin is a poor diagnostic biomarker of 

malignancy in fol-licular and Hürthle-cell neoplasms of the thyroid.Am J 

Surg. 2010;200:41-46. 
16. Haugen BR, Alexander EK, Bible KC, Doherty GM,Mandel SJ, Nikiforov YE, 

Pacini F, Randolph GW,Sawka AM, Schlumberger M, Schuff KG, ShermanSI, 

Sosa JA, Steward DL, Tuttle RM, Wartofsky L.2015 American Thyroid 

Association 
17. Geanina Popoveniuc, , and Jacqueline Jonklaas, Med Clin North Am.Med 

Clin North Am. 2012 Mar; 96(2):329–349.doi: 10.1016/j.mcna.2012.02.002. 

18. Shi L, Li Y, Guan H, Li C, Shi L, Shan Z, Teng W. Usefulness of serum 
thyrotropin for risk prediction of differentiated thyroid cancers does not apply 

to microcarcinomas: results of 1,870 Chinese patientswith thyroid nodules. 

Endocr J. 2012;59:973-980. 
19. Moon SS, Lee YS, Lee IK, Kim JG. Serum thyrotropin as a risk factor for 

thyroid malignancy in euthyroid subjects with thyroid micronodule. Head 

Neck. 2012;34:949-952. 
20. He H, Li W, Liyanarachchi S, Jendrzejewski J, Srinivas M, Davuluri RV, Nagy 

R, de la Chapelle A. Genetic predisposition to papillary thyroid carcinoma: 

involvement of FOXE1, TSHR, and a novel lincRNAvgene, PTCSC2. J Clin 

Endocrinol Metab. 2015;100: E164-172. 
21. Jonklaas J, Nsouli-Maktabi H, Soldin SJ. Endogenous thyrotropin and 

triiodothyronine concentrations in individuals with thyroid cancer. Thyroid. 

2008;18:943-952. 
22. Haymart MR, Repplinger DJ, Leverson GE, Elson DF, Sippel RS, Jaume JC, 

Chen H. Higher serum thyroid stimulating hormone level in thyroid nodule 

patients is associated with greater risks of differentiated thyroid cancer and 
advanced tumor stage. J Clin Endocrinol Metab. 2008;93:809-814. 

http://jkms.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Popoveniuc%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22443979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jonklaas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22443979
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575959/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575959/
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22443979
https://dx.doi.org/10.1016%2Fj.mcna.2012.02.002


         5152 

23. Abbas Ali Tam,Nuran Sungu, Mustafa Ömer Yazıcıoğlu; Didem Özdemir, 

Bekir Çakırir, Cevdet Aydın, Muhammet Cüneyt Bilginer; Reyhan Ersoy, 
Ratio of Thyrotropin to Thyroglobulin as aNovel Marker for Differentiating 

Between Benign and Malignant Thyroid Nodules within Different Bethesda 

Categories , 2018;22:21-31 TSH/Tg Ratio and Thyroid Nodules. 
24. Kim KW, Park YJ, Kim EH, Park SY, Park DJ, Ahn SH, Park DJ, Jang HC, 

Cho BY. Elevated risk of papillarythyroid cancer in Korean patients with 

Hashimoto’sthyroiditis. Head Neck. 2011;33:691-695. 

25. Negro R1,Valcavi R,Riganti F,Toulis KA,Colosimo E,Bongiovanni M,Grassi 
P,Giovanella L,Gardini GPiana S Thyrotropin values in patients with 

micropapillary thyroid cancer versus benign nodular disease 01 Jul 2013, 

19(4):651-655. 
26. Lin YS, Li TJ, Liang J, Li X, Qiu L, Wang S, Chen Y, Kang Z, Li F. Predictive 

value of preablation stimulated thyroglobulin and thyroglobulin /thyroid-

stimulating hormone ratio in differentiated thyroid cancer. Clin Nucl Med. 
2011;36:1102-1105. 

27. Lee EK, Chung KW, Min HS, Kim TS, Kim TH, Ryu JS, Jung YS, Kim SK, Lee 

YJ. Preoperative serum thyroglobulin as a useful predictive marker to 
differentiate follicular thyroid cancer from benign nodules in indeterminate 

nodules. J Korean Med Sci. 2012;27:1014-1018. 

28. Youn I, Sung JM, Kim EK, Kwak JY. Serum thyroglobulin adds no additional 

value to ultrasonographic features in a thyroid malignancy. Ultrasound Q. 
2014;30:287-290. 

29. Guarino E, Tarantini B, Pilli T, Checchi S, Brilli L,Ciuoli C, Di Cairano G, 

Mazzucato P, Pacini F. Presurgical serum thyroglobulin has no prognostic 
value in papillary thyroid cancer. Thyroid. 2005;15:1041-1045. 

30. EvangelosKarvounis , IoannisKappas , Anna Angelousi , George-Marios 

Makris , Thomas D Siamatras , Eva Kassi : The diagnostic and predictive 
accuracy of thyroglobulin to TSH ratio and TSH to thyroglobulin ratio in 

detecting differentiated thyroid carcinoma in normothyroid patients with 

thyroid nodules: A retrospective cohort study and systematic 
reviewoftheliterature 10 .408  1/onc ol.20 20. 439. 

31. Adriano Francisco De Marchi Junior,Gláucia Maria Ferreira da Silva Mazeto: 

Thyroglobulin /thyrotropin ratio for predicting long-term response in 

differentiated thyroid carcinoma: a retrospective studyEndocrinol. Metab. 65 
(4) • 2021  

 

 
 

 

 
  

https://europepmc.org/authors/0000-0001-9282-4530
https://europepmc.org/search?query=AUTH:%22Roberto%20Valcavi%22
https://europepmc.org/search?query=AUTH:%22Fabrizio%20Riganti%22
https://europepmc.org/search?query=AUTH:%22Konstantinos%20A%20Toulis%22
https://europepmc.org/search?query=AUTH:%22Ermenegildo%20Colosimo%22
https://europepmc.org/authors/0000-0001-9846-6682
https://europepmc.org/search?query=AUTH:%22Pierangela%20Grassi%22
https://europepmc.org/search?query=AUTH:%22Pierangela%20Grassi%22
https://europepmc.org/search?query=AUTH:%22Luca%20Giovanella%22
https://europepmc.org/search?query=AUTH:%22Giorgio%20Gardini%22
https://europepmc.org/search?query=AUTH:%22Giorgio%20Gardini%22
https://pubmed.ncbi.nlm.nih.gov/?term=Karvounis+E&cauthor_id=33505608
https://pubmed.ncbi.nlm.nih.gov/?term=Kappas+I&cauthor_id=33505608
https://pubmed.ncbi.nlm.nih.gov/?term=Angelousi+A&cauthor_id=33505608
https://pubmed.ncbi.nlm.nih.gov/?term=Makris+GM&cauthor_id=33505608
https://pubmed.ncbi.nlm.nih.gov/?term=Makris+GM&cauthor_id=33505608
https://pubmed.ncbi.nlm.nih.gov/?term=Siamatras+TD&cauthor_id=33505608
https://pubmed.ncbi.nlm.nih.gov/?term=Kassi+E&cauthor_id=33505608
https://doi.org/10.4081/oncol.2020.439

