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Abstract: Background: Type 1 diabetes mellitus is an autoimmune disease. Several studies have documented great variations 

in the prevalence of thyroid dysfunction and autoimmune thyroid disease (AITD) in type 1 diabetic patients. Undiagnosed 

thyroid dysfunction has negative impact on the metabolic control and will aggravate the cardiovascular disorders. Objectives: 

We aimed to investigate the presence of thyroid dysfunction and the associated morphological abnormalities in type 1 diabetes 

mellitus. Methods: 80 type 1 diabetic patients without overt thyroid disease attending the outpatient clinic of diabetes at Kasr 

Al Aini hospital, faculty of medicine, Cairo University were enrolled in the study. Thyroid functions (TSH, FT4, FT3), anti 

thyroid peroxidase (anti-TPO) and anti thyroglobulin (anti-TG) antibodies were measured in all patients. Thyroid ultrasound 

was performed in all patients and in 50 healthy control subjects. The data was analyzed and expressed in terms of mean ± SD. 

Pearson correlation was performed to establish the relationship between different variables. Results: 52 of 80 patients (65%) 

showed high TSH levels with mean (12.37±3.9 mIU/ml) and 25 patients (31.3%) showed positive anti-TG anti-TPO levels 

with mean (906 ± 184.3, 628 ±137.5 IU/ml) respectively. The high TSH levels were statistically significantly associated with 

high anti-TG levels and anti-TPO levels with (mean 570.23± 372.41, 366.52±281.34 IU/ml) respectively with P-value < 0.001. 

There was significant increase in the gland volume in diabetic patients with mean (3.4±1.5 ml) versus (2.9±0.9 ml) in the 

control group, P-value <0.046. Also 25% of patients showed heterogenous hypoechogenic gland texture versus 6 % in the 

control group which was statistically significantly different, P-value = 0.008 and 50% of the patients showed increase in gland 

vascularity versus 12% in the control group which was statistically significantly different with P-value <0.001. These 

morphological abnormalities were associated with high (TSH, anti-TPO and anti-TG) levels but weren’t significant. High TSH 

levels were strongly positively correlated with anti-TPO and anti-TG, r = (0.84, 0.83) respectively, P-value <0.001. 

Conclusions: Type 1 diabetic patients had high incidence of thyroid dysfunction and AITD associated with morphological 

abnormalities of the thyroid gland. So we recommend screening for thyroid dysfunction in all patients with type 1 DM to avoid 

additional cardiovascular risk factors. 

Keywords: Type 1 Diabetes Mellitus, Thyroid Dysfunction, Thyroid Antibodies, AITD 

 

1. Introduction 

Type 1 diabetes mellitus is a chronic autoimmune disease 

due to autoimmune destruction of pancreatic beta cells which 

leads to insulin deficiency. It is commonly diagnosed in 

childhood but one-fourth of cases presents in adults [1]. 

Other autoimmune disorders have been reported with type 1 

diabetes, such as thyroid disease, celiac disease, adrenal 

insufficiency, vitiligo, alopecia, and gastric autoimmunity [2]. 

Autoimmune thyroiditis is the most prevalent immunological 

disease in patients with type 1 diabetes. It is characterized by 

the production of auto antibodies against the thyroid gland 

with subsequent T lymphocytic infiltration which leads to 

development of thyroid gland dysfunction [3]. Autoimmune 
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thyroiditis is often clinically silent but it may progress to 

autoimmune thyroid disease (AITD), recognized as overt or 

subclinical hypothyroidism or hyperthyroidism [4]. The 

prevalence of AITD among diabetic patients varies between 3 

to 50% and there is increased incidence inside the family 

members, when compared to general population [2,5]. 

Previous studies have reported a prevalence of 1-5% for 

overt hypothyroidism and 0.5-7% for thyrotoxicosis in young 

type 1diabetic patients [2,6]. 

Unrecognized thyroid dysfunction has negative impact on 

metabolic control and will aggrravate the cardiovascular 

disease risk in diabetic patients [7]. Hypothyroidism may 

lead to recurrent attacks of hypoglycemia [8], growth 

retardation, increase body weight, dyslipidemia, and 

cardiovascular disorder in diabetic patients [9]. 

Hyperthyroidism affects the glucose metabolism and may 

worsen diabetic complications, leading to uncontrolled 

diabetes and increased susceptibility to diabetic ketoacidosis 

[10]. 

AITD is easily diagnosed by measuring thyroid circulating 

autoantibodies, these auto antibodies are directed against anti 

thyroperoxidase (anti-TPO) and anti thyroglobolin (anti-TG) 

[3]. Moreover, thyroid ultrasound is known to be an easy, non 

invasive method for evaluation of the gland morphology, 

volume, echogenicity and any thyroidal lesions [11]. An 

enlarged thyroid gland with heterogeneous echo pattern is a 

common ultrasound presentation in AITD [12]. The 

American Diabetes Association (ADA) recommended 

screening TSH after diagnosis of diabetes and then every one 

to two years. It also recommended that patients found to have 

positive anti-TPO antibodies with normal thyroid function 

tests should be screened more frequently every six months to 

a year [13]. 

The aim of our study was to investigate the presence of 

AITD and thyroid dysfunction and detect possible lesions in 

the gland structure using thyroid ultrasound in type I diabetic 

Egyptian patients. 

2. Patients and Methods 

2.1. Subjects 

80 patients with type 1 diabetes who attended the 

outpatient clinic of diabetes and endocrinology, Kasr Al Aini 

Hospital, Cairo University and 50 healthy age matched 

control subjects were included in the study. All diabetic 

patients met the diagnostic criteria of the Expert Committee 

on the Diagnosis and Classification of Diabetes Mellitus [14]. 

The study was performed from December 2013 to September 

2014. 
Exclusion criteria: Patients with Type 2 DM and Patients 

having symptoms or signs suggestive of thyroid disorders as 

hyperthyroidism, hypothyroidism or goiter were excluded. 

Ethical aspects: Research protocols were approved by the 

medical ethics committee of Kasr Al Ainy medical school, 

Cairo University. All participants provided a written 

informed consent after the research protocols were carefully 

explained to them. Informed consent was obtained from all 

the study participants and their approval taken by signature. 

2.2. Procedures 

All subjects underwent a complete screening panel, 

including history taking, physical examination. Weight, 

height and blood pressure were recorded. Body mass index 

(BMI) was calculated. Thyroid ultrasound was performed in 

all subjects. Laboratory investigation included: hemoglobin 

A1C (HbA1c), serum thyroid stimulating hormone (TSH), 

serum free triiodothyronin (FT3), serum free thyroxin (FT4), 

and anti- thyroperoxidase (anti-TPO) and anti–thyroglobulin 

(anti-TG) antibodies. 

HbA1c level was measured by a quantitative turbidimetric 

inhibition immunoassay (TINIA) method using DiminsionRxL 

Max. This was expressed as a percentage of the normal 

haemoglobin with standardized normal range, 4.3% to 5.8%. 

The system and the used reagent were supplied by Dade 

Behring (Siemens Healthcare Diagnostics, Germany). 

The DRG TSH ELISA kit is a solid phase enzyme-linked 

immunosorbent assay (ELISA) based on the sandwich 

principle [15]; the normal range of TSH was (0.4-6 µIU/ml). 

DRG FT3 (EIA-3801) (DRG International Inc., USA) is a 

solid phase competitive enzyme immunoassay for the 

quantitative measurement of FT3 in serum [16]; the normal 

range of FT3 was (1.4-4.2 pg/ml). The quantitative 

determination of FT4 concentration in human serum was 

done by a micro plate competitive enzyme immunoassay 

(DRG FT4 International Inc., USA) [17]; the normal range of 

FT4 was (0.8-1.9 ng/dl). 

Immunometric Enzyme Immunoassay was done for the 

quantitative determination of antibodies against 
thyroglobulin (TG) and thyroid peroxidase (TPO) [18]. The 

upper normal limit of anti-TPO was 50 IU/ml, values from 

50-400 IU/ml were considered borderline and values > 400 

IU/ml were considered positive. The upper normal limit of 

anti-TG was 100 IU/ml, values from 100-600 IU/ml were 

considered borderline and values > 600 IU/ml were 

considered positive. 
Thyroid ultrasound was done by HDI 5000 ultrasound 

system through probe L 7-4. 

The definition and analyses of thyroid volumes, gland 

echogenicity and thyroid nodules were performed according 

to the method reported by Norbert et al [19]. 

The volume of each thyroid lobe was calculated with 

ellipsoid formula: Volume (ml) = Length (cm) x Width (cm) 

x Thickness (cm) x 0.5. Total volume was obtained as the 

sum of two thyroid lobes. The isthmus was not included in 

the sum [20]. 

2.3. Statistical Analysis 

Data was entered on the computer using "Microsoft Office 

Excel Software" program (2010) for windows, then 

transferred to the Statistical Package of Social Science 

Software program, version 21 (SPSS) to be statistically 

analyzed. Data was summarized using range, mean and 
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standard deviation for quantitative variables or frequency and 

percentage for qualitative ones. Comparison between groups 

was performed using independent sample t-test or Mann 

Whitney test (if quantitative variables) and Chi square with 

Fisher’s exact test (if qualitative ones). Pearson or Spearman 

correlation coefficients were calculated to signify the 

association between different quantitative variables 

parametric or non-parametric respectively. P values less than 

0.05 were considered statistically significant, and less than 

0.01 were considered highly significant. 

3. Results 

80 type 1 diabetic patients were 45 males and 35 females 

their age range between 13-37 years with mean (22.0 + 5.3) 

years and the duration of diabetes range between 0.2-23 years 

with mean (7.8 + 5.3) years, their HbA1c mean (10.4 + 

2.3%), their BMI mean (22.4 + 2.6 kg/m
2
). Table (1) shows 

the mean thyroid functions and antibodies in our type 1 

diabetic patients. 

Screening for thyroid dysfunction in our patients revealed 

elevated TSH levels in 52 patients out of 80 with mean 

12.3+3.9 µIU/ml which represent 65% of all patients and 

only 28 patients had normal TSH levels with mean 3.9 + 0.99 

µIU/ml (Table 2) 

We found 25 of 80 patients (31.3%) had positive anti-TG 

and anti-TPO Abs levels with mean (906 + 184.3) (628 + 

137.5) IU/ml respectively and the rest of patients had either 

negative or borderline values (Table 3) 

There were statistically significant decrease in serum FT3 

and FT4 levels and significant increase in anti-TG and anti- 

TPO in patients with high TSH levels compared to patients 

with normal TSH levels, P< 0.001 (Table 4, Figs. 1, 2). There 

were not any significant differences in age, duration of 

diabetes and HbA1c in relation to differences in TSH levels 

(Table 4). 

The differences between the number and percentage of 

males and females regarding different levels of TSH, Anti- 

TPO and Anti TG Abs were not significant (Table 5). 

We performed thyroid US in all patients and 50 subjects 

used as a control group they were 26 males and 24 females; 

their mean age was 23.7 + 5.4 years, their BMI mean (23.5 + 

2.9 kg/m
2
). There was statistically significant increase in the 

thyroid volume in our patients compared to controls, P=0.046 

(Table 6, Fig 3). 

Thyroid US revealed morphological abnormalities in the 

form of increased thyroid gland texture heterogenecity and 

vascularity in type 1 diabetic patients compared to controls, 

P (0.008, <0.001) respectively and these abnormal 

morphological findings were present in 25% of patients and 

6% in the control group which were statistically significant, 

P= 0.008 (Table 7, Figs. 4,5). The heterogenous texture and 

increased vascularity in patients with type 1 DM were 

associated with higher mean levels of thyroid Abs and TSH 

than in patients with lower TSH and thyroid Abs but of no 

statistical significant value (Table 8). Our results showed 

strong positive correlation between thyroid antibodies and 

TSH, P<0.001 and strong negative correlation with FT3 and 

FT4, P<0.001 (Table 9, Fig 6, 7). 

Table (1). Thyroid functions and antibodies in type 1 diabetic patients. 

Parameter Mean ± SD 

Free T3 pg/ml 1.62 + 0.82 

Free T4 ng/dl 1.12+0.63 

TSH µIU/ml 9.42 ±5.15 

Anti TG IU/ml 383.9 + 394.5 

Anti- TPO IU/ml 205.2 + 281 

Table (2). Frequency, percent and mean + SD of TSH levels in patients with 

T1DM. 

 Normal TSH 
Abnormal (High) 

TSH 

Frequency 28 52 

Percentage 35% 65% 

Mean + SD 3.9 + 0.99 12.37 + 3.9 

Values are expressed as frequency, percent and means ± SD 

Table (3). Anti-TG and Anti- TPO levels in type 1 diabetic patients. 

 
Anti-TG Anti- TPO 

No % Mean ±SD No % Mean ± SD 

Negative 31 38.8% 27.9 ± 20.6 32 40% 15.4 ± 8.6 

Borderline 24 30% 299.8 ± 155.3 23 28.7% 148.8 ± 98.9 

Positive 25 31.3% 906 ± 184.3 25 31.3% 628 ±137.5 

Values are expressed as frequency, percent and means ± SD 

Table (4). Comparison of different parameters in type 1 diabetic patients according to TSH levels. 

 
High TSH Normal TSH 

P value 
12.3±3.9 3.9 ± 0.99 

Age (yrs) 21.52± 5.74 22.79± 4.43 0.3 

Duration of DM (yrs) 7.88± 4.93 7.72± 6.06 0.9 

HbA1c % 10.51± 2.19 10.06± 2.58 0.4 

Free T3 ( pg/ml) 1.19 ± 0.51 2.42 ± 0.78 < 0.001* 

Free T4 (ng /dl) 0.76 ± 0.37 1.78 ± 0.43 < 0.001* 

Anti -TG (IU/ml) 570.23 ± 372.41 37.82 ±48.82 < 0.001* 

Anti-TPO (IU/ml) 366.52 ± 281.34 19.86 ± 21.92 < 0.001* 

Gland volume (ml) 3.33 ± 1.61 3.45 ± 1.27 0.7 

Values are expressed as means ± SD, *P < 0.05 is significant 



188 Heba-Allah Moustafa Kamal Al-Din et al.:  Thyroid Dysfunction and Morphological Abnormalities in Patients with  

Type 1 Diabetes Mellitus 

Table (5). Comparison between male and female patients according to different levels of TSH and thyroid antibodies. 

 Male Female P value 

 No % No %  

TSH      

High 27 60.0 25 71.4 0.3 

Normal 18 40.0 10 28.6  

Anti -TG      

Negative 20 44.4 11 31.4 0.5 

Borderline 12 26.7 12 34.3  

Positive 13 28.9 12 34.3  

Anti-TPO      

Negative 21 46.7 11 31.4 0.1 

Borderline 9 20.0 14 40.0  

Positive 15 33.3 10 28.6  

Values are expressed by frequency and percentage 

Table (6). Comparison between patients and controls according to thyroid gland size and volume assessed by thyroid ultrasound. 

 Case (No=80) Control (No=50) P-value 

Right Lobe dimensions 

Transverse (cm) 1.6 +0.3 1.3 + 0.2 < 0.001* 

Longitudinal (cm) 1.5 + 0.3 1.4 +0.2 0.3 

Antero Posterior (cm) 1.4 +0.3 1.5 + 0.2 0.3 

Left Lobe dimensions 

Transverse (cm) 1.5 +0.3 1.3+ 0.2 < 0.001* 

Longitudinal (cm) 1.4 +0.3 1.4 +0.2 0.9 

Antero Posterior (cm) 1.3 +0.3 1.4 +0.1 0.1 

Isthmus 0.4 +0.1 0.4 + 0.1 0.2 

Volume (ml) 3.4 +1.5 2.9 + 0.9 0.046* 

Nodule size (cm) 0.4 +0.2 0.3+ 0.1 0.9 

Values are expressed as means ± SD, *P < 0.05 is significant 

Table (7). Comparison between type 1diabetic patients and controls according to different ultrasound findings. 

 Case no = 80 Control no = 50 P-value 

Texture 
Homogenous 60 75% 47 94% 

0.008* 

Heterogeneous 20 25% 3 6% 

Vascularity 
Increased 40 50% 6 12% 

< 0.001* 

Normal 40 50% 44 88% 

Nodules 
Present 7 8.8% 2 4% 

0.5 
Absent 73 91.3% 48 96% 

Nodules 

number 

Single 5 71.4% 1 50% 
1 

Multiple 2 28.6% 1 50% 

Calcification 
Present 2 2.5% 0 0 

0.5 
Absent 78 97.5% 50 100% 

Conclusion 
Abnormal 20 25% 3 6% 

0.008* 

Normal 66 75% 47 94% 

Values are expressed as frequency, percentage and means ± SD, *P < 0.05 is significant 
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Table (8). Comparison between different levels

 
Thyroid texture

Homogenous 

Anti-TG 354.6 +370.1 

 No 

Negative 24 

Borderline 18 

Positive 18 

Anti -TPO 221.7 + 257.5 

Negative 25 

Borderline 18 

Positive 17 

TSH 9.1 + 5.0 

Abnormal 37 

Normal 23 

 
Vascularity 

Increased 

Anti -TG 440.2 ± 407.9 

Anti-TPO 287.3 ± 299.5 

TSH 10.2 ± 5.2 

Values are expressed as frequency, percentage and means

Table (9). Correlations

 
Anti - TG

r 

Age (yrs) -0.19 

Duration DM (yrs) -0.04 

BMI (kg/m2) 0.08 

HbA1c % 0.13 

Free T3 -0.66 

Free T4 -0.76 

TSH 0.83 

Gland volume (ml) -0.07 

r= Spearman correlation coefficient, *P value is statistically

Fig. (1). Levels of thyroid Abs in type 1 diabetic patients

normal and abnormal TSH levels. 
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levels of anti-thyroid Abs, TSH in type 1 diabetic patients according to thyroid

texture 

 Heterogeneous 

 471.7 + 459.4 

% No % 

40% 7 35% 

30% 6 30% 

30% 7 35% 

 315.6+339.8 

41.7% 7 25% 

30.0% 5 25% 

28.3% 8 40% 

10.5 +5.4 

61.7% 15 75% 

38.3% 5 25% 

Normal 

 327.6 ± 377.3 

 203.1 ± 258.1 

8.7 ± 5.1 

means ± SD 

Correlations of anti–TG and anti-TPO with different patients’ parameters

TG Anti-TPO 

P value r 

0.10 -0.18 

0.74 -0.02 

0.46 0.09 

0.26 0.17 

<0.001 -0.67 

<0.001 -0.77 

<0.001 0.84 

0.53 -0.08 

statistically significant 

 

 patients in relation to 
Fig. (2). Free T3, Free T4 levels in patients

normal and abnormal TSH levels. 

 189 

thyroid texture and vascularity. 

p-value 

0.3 

 

0.9 

 

0.3 

 

0.6 

 

0.3 

0.4 

 

P value 

0.4 

0.4 

0.2 

parameters. 

P value 

0.11 

0.91 

0.43 

0.14 

<0.001* 

<0.001* 

<0.001* 

0.50 

 
patients with type 1 DM in relation to 
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Fig. (3). Thyroid gland volume in case and control

Fig. (4). Thyroid gland texture in case and control

Fig. (5). Thyroid gland vascularity in case and
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control group. 

 

control group. 

 

and control group. 

Fig. (6). Scatter plot graph shows the 

and TSH. 

Fig. (7). Scatter plot graph shows the p

and TSH. 

4. Discussion 

In this study, increased TSH

patients out of 80 (65%) with mean

TSH levels were associated 

FT3 and FT4 and significant increase

P< 0.001. The incidence of thyroid

was higher than the study done

found 5% of type 1 diabetic

dysfunction which increased to

Also the study done by Perros

overall incidence of thyroid dysfunction

patients and 31.4% in type 1diabetic

In this study, we found 31.3%

anti-TG and anti-TPO levels. Increased

anti-TG were associated with increased

statistically significant different

with normal TSH levels. This finding

Sharifi et al. [22] who found 

diabetic patients had positive anti

anti-TG and also was associated

high prevalence of anti-TPO

American Hispanic patients [23].

al. [24] documented positive 

diabetic Libyan subjects and 7%

Hansen et al [11] reported equal

anti- TG and anti-TPO with prevalence

14% in anti-TG in type 1 

Mantovani et al. [6] found positive

Brazilian type 1 diabetic patients.

al. [25] found only 12% of patients

Thyroid Dysfunction and Morphological Abnormalities in Patients with  

 

 positive correlation between anti-TG 

 

positive correlation between anti-TPO 

TSH levels were present in 52 

mean (12.37 + 3.9). Increased 

 with significant decrease in 

increase in thyroid Abs levels, 

thyroid dysfunction in our study 

done by Hansen et al [11] who 

diabetic patients had thyroid 

to 8% after 3 years follow up. 

Perros et al. [21] reported the 

dysfunction 13.4% in diabetic 

1diabetic females. 

31.3% of our patients had positive 

Increased levels of anti-TPO and 

increased TSH levels which was 

different when compared with patients 

finding was in agreement with 

 39.6% of the Iranian type 1 

anti-TPO and 30% had positive 

associated with high TSH levels. Also a 

TPO 35% was documented in 

[23]. The study done by Ghawil et 

 anti-TPO in 23.4% type 1 

7% had positive TG antibodies. 

equal frequency directed against 

prevalence 13% in anti-TPO and 

 diabetic patients. In Brazil, 

positive anti-TPO levels in 16.7% 

patients. In Egyptian studies, Omar et 

patients had positive anti-TPO and 



 American Journal of Internal Medicine 2015; 3(4): 185-193 191 

 

was associated by 50% increase in the TSH level and 

Metwalley et al. [26] found positive anti-TPO in 9.5% and 

positive anti-TG in 6.3% in patients lives in Upper Egypt. The 

different results in the prevalence of thyroid antibodies in 

previous studies may be related to difference in patient number, 

age, duration of diabetes, methodology used and patient 

ethnicity [10]. 

The mechanism underlying the association between AITD 

and T1DM is still controversial [27] but there is increasing 

evidence concerning common susceptibility genes that could 

be involved in this association as HLA [28], CTLA-4 [29], 

PTPN22 [30] and FOXP3 genes [31]. 

The association between positive serum anti-TPO and anti-

TG antibodies and high TSH levels also reported by previous 

studies [3,32,33] and they demonstrated that TSH levels 

increase proportionally with the degree of positivity of 

thyroid antibodies. This association may be due to 

destruction of the thyroid gland by anti-TPO directly or 

indirectly through thyroid-infiltrating T cells associated auto 

antibodies [3]. 

Autoimmune endocrine disorders are mostly seen in 

females [34]. Anti-TPO usually presents in inheritable 

autosomal pattern in females not males [35]. Our results 

showed that females more frequently associated with 

increased TSH and thyroid antibodies but with no significant 

difference between both sex and this was in agreement with 

previous studies [11, 22, 36]. In contrast, Kordonouri et al 

[33] reported increased frequency of anti-TPO in females 

19.9% versus 11.6% in males and 18.6% anti-TG in females 

versus 11% in males with significant difference between both 

them. 

Although the duration of diabetes in our patients ranged 

between 0.25 and 23 years with high prevalence of thyroid 

Abs (31.3%), but we did not find significant correlation 

between them. This was in agreement with Hansen et al [11] 

who did not find significant correlation between thyroid 

antibodies and duration of diabetes. In contrast, Sharifi et al 

[22] found significant positive anti- TPO titer in patients with 

longer duration of diabetes but not with anti-TG. Also we did 

not find significant correlation between thyroid antibodies 

and HbA1c as a measure for diabetic control and this was in 

agreement with other studies [3, 11, 25, 36]. 

We found significant positive correlation between thyroid 

antibodies and TSH levels with P-value <0.001 and 

significant negative correlation with Free T3, Free T4 levels 

with P-value <0.001, this was also reported by previous 

studies [22, 32]. This means that type 1 diabetic patients with 

positive anti TPO which is highly suggestive of AITD is 

vulnerable to develop thyroid dysfunction [37]. Glastras et al 

[38] found patients with type 1diabetes had positive thyroid 

antibodies were more likely to develop thyroid disease 18% 

more than patients who were negative after 13 years follow 

up therefore they recommended screening for thyroid 

antibody at the time of diagnosis followed by screening the 

TSH level every 2-3 years. 

In our study, there was high prevalence of morphological 

abnormalities demonstrated by thyroid US in type 1 diabetic 

patients (20%) compared to the control group (6%) which 

was statistically significant, P = 0.008. This was in agreement 

with Hansen et al. [39] who found morphological 

abnormalities in the thyroid gland in type I diabetic patients 

42% compared to controls 11%. This finding is not supported 

by Darendeliler et al. [40] who found US abnormalities in 

only 2 of 83 young diabetics. 

There was significant increase in the volume of the thyroid 

gland in type 1 diabetic patients compared to controls, P = 

0.046 but this was not significantly correlated with thyroid 

antibodies or TSH levels. This was in agreement with 

Bianchi et al. [41] who reported increased thyroid volume in 

adult type 1 diabetic patients compared to age and sex 

matched controls and was not significantly correlated with 

thyroid antibodies or TSH levels. Also Junik et al [42] found 

significant increase in gland volume in type 1 diabetic 

patients, P<0.05 compared to controls. In contrast Hansen et 

al. [39] found overall increase in the gland volume in type 1 

diabetic patients compared to the control group but this was 

not significant. The increased gland volume could be an 

expression of ongoing autoimmune process causing 

alterations in the thyroid gland in many of the diabetics [41, 

43]. 

One of the dominant US findings in our study was the 

significant difference in texture echogenicity. We found 

heterogenous hypoechogenic texture in 25% diabetic patients 

versus 6 % in controls which was statistically significant 

different with P-value = 0.008 this was in agreement with 

Hansen et al. [39] who found high frequency of US 

hypoechogenicity in type 1 diabetics compared to controls 

(40% versus 8%), in contrast Junik et al [42] did not find any 

difference in echogenicity between type 1 diabetic patients 

and controls. Marcocci and his co-workers [44] reported 

prevalence of diffuse hypoechogenicity 20% in patients 

diagnosed with autoimmune thyroid disease by thyroid 

antibodies and they assumed that this finding is indicative of 

autoimmune affection of the thyroid gland and may be a 

valuable marker in autoimmune thyroid disease predicting 

the development of hypothyroidism. However US finding of 

hypoechogenicity is also seen in other thyroid disorders as 

Graves’ disease [45]. 

Although Color Doppler study usually show normal or 

decreased flow as reported by Pedersen et al. [12]  we found 

significant increase in vascularity in 40 patients which 

represent 50% versus 12 % in controls, P-value <0.001. 

These ultrasound findings were not correlated with thyroid 

antibodies and TSH levels. 

In conclusion, our study revealed high prevalence of 

thyroid Abs 31.3% and thyroid dysfunction 65% which 

significantly correlated to each other in type 1 diabetic 

patients. We also found morphological abnormalities in the 

form of increased gland volume, increased vascularity and 

heterogenous hypoechogenic texture in type 1 diabetic 

patients compared to controls which may be an early marker 

of autoimmune thyroid disease. Therefore, we recommend 

screening type 1 DM patients for thyroid dysfunction and 

performing thyroid ultrasound for early detection of any 
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morphological abnormality and if there is thyroid 

dysfunction or US abnormality further measurement of 

thyroid antibodies to diagnose AITD and follow-up every 

year by serum TSH level to prevent progression and 

associated metabolic complications of the disease. 
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