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ABSTRACT 
 
Background: The disorders of thyroid glands are most common in female population compared to male population. 
Maximum numbers of patients were in the second to fifth decade. Patients of benign multinodular goitre formed the largest 
proportion of the cases in the study. The second most common lesion detected was solitary nodules. Ultrasound was able 
to detect an increase in gland size. Both micro-calcification and macro-calcification were easily detected by ultrasound 
study. Ultrasound was able to detect lymph node metastasis and cystic degeneration. High-resolution ultrasonography 
(USG) is the most sensitive imaging modality available for examination of the thyroid gland and associated abnormalities. 
Ultrasound scanning is non-invasive, widely available, less expensive, and does not use any ionizing radiation. Further, 
real time ultrasound imaging helps to guide diagnostic and therapeutic interventional procedures in cases of thyroid 
disease. Methods: All patients are examined in supine position with hyper extended neck, using a high frequency linear-
array transducer (7-15 MHz) in Toshiba USG machine that provides adequate penetration and high resolution image. 
Scanning is done both in transverse and longitudinal planes. Results: Out of 120 patients, maximum number of patients 
were between the age of 20 to 50 years and 70% of patients were female but only 30% were males. Ultrasound can detect 
multiple nodules in 52 patients (43.33%) and single nodule in 20 patients (16.66%). Conclusion: Ultrasound was able to 
predict micro-calcifications in malignancies and the presence of macro-calcifications in benign nodules. This finding was of 
considerable importance for predicting malignancy in the nodules. Ultrasound was able to detect lymph node involvement 
in malignancies. 
 
Keywords: Cytopathological Findings, Thyroid   Disorders, Ultrasound.

 

INTRODUCTION 

 
The thyroid gland is located in the anterior part of 

the neck with lateral lobes lying on either side of the 

trachea joined across by the isthmus. The pretracheal 

fascia binds the thyroid to the trachea and it moves 

with the trachea on swallowing.  

Each lobe measures about 5cms long, its greatest 

transverse diameter and anterio-posterior extent 

being about 3cms and 2cms respectively. Thyroid 

size, shape and volume varies with age and sex. The 

limits of normal thyroid volume (excluding isthmus, 

unless its thickness is >3 mm) are 10-15 ml for 

females and 12-18 ml for males. 
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The thyroid in Greek means a shield. Galen, around 

the year 199 A.D was the first person who named the 

thyroid. In the year 1543, Vesal first described the 

anatomy of thyroid gland. Each of the elongated 

lateral lobes of the thyroid consists of a superior and 

an inferior pole. In normal subject, the thyroid 

isthmus overlies the third tracheal ring.  

Aims and Objectives: 

To study the efficacy of ultrasonography in 

evaluating different thyroid disorders and clinically 

correlate with the findings of histopathological 

examination in patients referred for "USG Thyroid" 

coming to Radio-diagnosis Department, JNIMS, 

Imphal. 

 

MATERIALS AND METHODS 

 
All patients are examined in supine position with 

hyper extended neck, using a high frequency linear-

array transducer (7-15 MHz) in Toshiba USG 

machine that provides adequate penetration and high 

resolution image. Scanning is done both in 

transverse and longitudinal planes. Real time 

imaging of thyroid lesions is performed using both 

gray-scale and color Doppler techniques. The 

imaging characteristics of a mass (viz. location, size, 

shape, margins, echogenicity, contents and vascular 
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pattern) should be identified. Fine needle aspiration 

(FNA) biopsy is suggested to the referring physician 

for clinical correlation and some patient have already 

done the investigation. 

 

RESULTS 

 
In the study, I have taken 120 patients with clinically 

suspected thyroid disorders. 

 

Table 1: Age and sex distribution of the patients (n=120). 

Age (Yrs) Male Female Total Percentage 

11-20 4 0 4 3.33 % 

21-30 8 8 16 13.3% 

31-40 12 48 60 50% 

41-50 4 24 28 23.3% 

51-60 4 4 8 6.6% 

Above 60 4 0 4 3.33% 

Total 36 84 120 100.00% 
Male -30%, Female – 70%. 

 

The above table shows that out of 120 patients, 

maximum number of patients were between the age 

of 20 to 50 years and 70% of patients were female 

but only 30% were males. So thyroid disorders are 

common in female patients. 

 

Table 2:  Overview of various ultrasound findings in 

120 patients. 

Ultrasound findings 
No of 

patients 
Percentage 

Normal gland size 24 20% 

Increase in gland size 68 56.66% 

Solitary nodule 20 16.6% 

Multiple nodules 52 43.3% 

Diffuse gland 8 6.6% 

Micro calcification 12 10% 

Hyperechoic nodule 8 16.6% 

Hypoechoic nodule 40 33.33% 

Macro calcification 16 13.33% 

Iso echoicnodule 20 16.6% 

Mix echoic 

texture/Heterogeneous nodule 

12 10% 

Cystic lesion of the gland 40 33.33% 

Peripheral halo sign 12 10% 

Associated lymph nodes 12 10% 

Ectopic thyroid - - 

Accessory - - 

Distant metastasis - - 

 

The above table shows that ultrasound can detect 

multiple nodules in 52 patients (43.33%) and single 

nodule in 20 patients (16.66%).  

 

Table 3: Histopathological diagnosis in 120 patients. 

Histopathological 

Findings 
No of patients Percentage 

Multinodular goitre 48 40% 

Hashimoto’s Thyroiditis 8 6.6% 

Adenoma 20 16.6% 

Ectopic thyroid 4 3.33% 

Accessory 4 3.33% 

Papillary carcinoma 8 6.66% 

Follicular carcinoma 4 3.33% 

Medullary carcinoma 4 3.33% 

Colloid cyst 16 13.3% 

Colloid goitre 4 3.33% 

The above table shows that maximum patients in the 

study were a case of multinodular goitre. So out of 

all thyroid disorders, multinodular goitre is the most 

common disorder detected. 48 patients (40%) were 

detected as multinodular goitre out of total number 

of 120 patients. 

 

Screenin

g test 

Matched diagnosis Unmatched  

diagnosis 

No. of 

patient

s 

Percentag

e 

No. of 

patient

s 

Percentag

e 

Ultrasoun

d 

92 76.66% 28 23.33% 

 

Total no. of patients = 120 

Percentage of agreement between FNAC and 

ultrasound 

Matched diagnosis = 92 patients 

Percentage = 76% (Diagnostic efficacy of ultrasound 

study)  

Unmatched = 28 patients  

Percentage = 23.33% 

 

 

Figure 1: 52 years old women who presented with 

thyroid nodule which on sagittal color doppler USG 

image shows 2cm mixed cystic and solid nodule in 

lower pole of left thyroid lobe. This image shows lack of 

colour flow within the nodule. 
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Figure 2: Transverse USG images shows 2 cm solid 

nodule in right lobe of thyroid in 50 years old women 

showing numerous punctuate echogenic foci in the 

nodule. Color doppler image revealed lack of flow in 

the nodule. 

 

 

Figure 3: 35 year old woman showing colour Doppler 

flow within the 2cm solid nodule in lower pole of left 

thyroid with parenchyma heterogeneity. 

 

 
 

 

Figure 4: Transverse ultrasound image shows 3 x 2 cm 

solid nodule at thyroid isthmus. 

 

Figure 5: 32 year old women with thyroid nodule. 

Transverse USG image of thyroid show 4 cm well 

defined mixed solid and cystic nodule. 

 

 

Figure 6: Transverse grey scale ultrasound and colour 

doppler show large intramural cyst s/o benign thyroid 

nodule. 
 

 

Figure 7: Thyroid gland showing well-defined 

hypoechoic nodule with few small echogenic foci s/o 

micro-calcification, it was proved to be Papillary 

Carcinoma by FNAC. 
 

 

Figure 8: Thyroid gland showing a lobulated, 

hypoechoic mass lesion with echogenic foci s/o 

microcalcification on left lobe, proved to be Follicular 

Carcinoma after FNAC. 
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Figure 9: Thyroid gland showing a lobulated, 

hypoechoic mass lesion with echogenic foci s/o 

microcalcificationon the left lobe, FNAC proved it to be 

a case of Follicular Carcinoma. 

 

Figure 10: Thyroid gland showing a well-defined 

hypoechoic thyroid nodule. 

 

 

Figure 11: Thyroid gland showing a nodule with simple 

cyst in left lobe. 

 

 

Figure 11: Thyroid gland showing diffusely enlarged 

thyroid gland with heterogeneous echotexture s/o 

thyroiditis. 

 

 

Figure 12: A and B-Thyroid gland showing macro 

calcification in the left lobe, which shows acoustic 

shadowing characteristic of a benign thyroid nodule. 

 

DISCUSSION 

 
A total of 120 patients with various thyroid disorders 

formed the study sample.  

The female to male ratio in our study was 70% 

versus 30% i.e. 7:3 which is consistent with the 

findings of various workers.[1] 

Maximum number of patients were in the second to 

fifth decade, (86.66%) which again coincides with 

the age distribution patterns as mentioned in the 

literature.[1] 

 

Ultrasound 

The most common ultrasound finding was the ability 

to detect the multiple nodules. This ability of 

ultrasound is in accordance with available data 

which states that 20-40% of the cases referred 

ultrasound for a single thyroid nodule will be found 

to be having multiple nodules.[2,3] 

All the four patterns i.e. hypoechoic (33.33%) 

nodules, mixed echogenicity (10.00%) nodules and 

hyperechoic (13.33%) nodules and isoechoic 

nodules (16.66%) were found. the presence of cystic 

degeneration seen in our study is 33.33% of the 

cases. literature mentions this incidence to be around 

30%.[4] 

 

Thyroiditis 

 Total of 8 patients of thyroiditis were a part of our 

study sample. Histopathologically, they were proven 

to represent hashimoto’s thyroiditis which is the 

most common form of thyroiditis.[5] 

 

Ultrasound 

There was an uniform increase in gland size. These 

findings on ultrasound are consistent with those 

reviewed in literature according to which the 

ultrasound appearance of hashimoto’s thyroiditis is 

that of a diffuse glandular enlargement with irregular 

margins.[6] 

In a study, all 12 cases of hashimoto’s showed a 

gland which consisted of low level echoes with a 

decrease in the overall echogenecity of the gland.[7] 

 

Adenomas of thyroid 
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15 cases of toxic adenomas were studied, out of 

which 12 cases were associated with thyrotoxicosis. 

This is substantiated by a literature, which according 

to Ingbar’s classification states that toxic adenoma is 

a common cause of thyrotoxicosis associated with 

hyperthyroidism.[8] 

 

Ectopic /thyroid gland 

One case of sublingual ectopic thyroid were studied. 

According to the literature sublingual thyroid is a 

very common site for thyroid ectopia. 

 

Ultrasound 

Ultrasound showed absence of thyroid gland in 

normal position. However, ultrasound was unable to 

detect the ectopic site. 

 

Thyroid carcinomas 

A. Papillary carcinoma : 
Out of total of 16 cases of thyroid carcinoma, 

papillary carcinoma constituted 8 cases (50%). Most 

of the cases detected were females. These findings 

are consistent with the reported incidence and sex 

predominance in the population which states that 

papillary and predominantly papillary (mixed 

papillary and follicular) thyroid carcinoma is the 

most common thyroid malignancy accounting for 

about 70% of the cases with female to male 

preponderance is about 3:1.[9] 

 

Ultrasound 

One case showed hypoechoic nodule with the cystic 

degeneration and the other case showed 

heterogeneous nodule with highly reflective foci of 

micro-calcification with minimal cystic areas. The 

ultrasound features are in accordance with the 

literature findings in different series. In one series 

401 patients were studied out of which 77 cases of 

papillary carcinoma were studied, the most common 

ultrasound findings was the presence of solid 

hypoechoic nodules with cystic degeneration seen in 

66 (77%) of the cases.[10] 

The presence of micro-calcification has recently 

been established as reliable sign of malignancy. 

These are highly reflective foci often as small as 2 

mm in diameter. In one series of 8 papillary 

carcinoma, micro-calcification was seen in 5 

(62.5%).[11] 

Ultrasound proved highly effective for detection, 

localization and delineation enlarge lymph nodes of 

neck. Cervical lymph node metastasis according to 

literature was present in about 20% of the patients at 

the time of presentation.[12] 

   

b.   Follicular carcinoma   

In a total of 16 cases, only 4 case was diagnosed as 

follicular carcinoma by histopathological 

examination.  

 

Ultrasound 

Ultrasound showed solid hypoechoic pattern with no 

cystic component within it with irregular margins.   

 

c. Medullary carcinoma  

In the study 4 case were diagnosed by 

histopathology as medullary carcinoma.  

 

Ultrasound shows a solid isoechoic lesion with 

micro-calcifications and posterior acoustic 

shadowing. The lesion shows irregular margins and 

no peripheral halo around it. A solid isoechoic lesion 

was seen in 3 cases. All the nodules had irregular 

margins and none had peripheral halo around it.[13] 

The ability of ultrasound to detect small nodules 

makes it the procedure of choice in evaluating 

suspected intrinsic thyroid abnormalities compared 

to other modality like computed tomography.[24] the 

high-resolution sonography is the most accurate 

method of examination for demonstrating changes in 

the thyroid. Evaluation of the sonography is superior 

to all other kinds of investigations.[14] 

Additional features of malignancy in a thyroid 

nodule disorganized internal colour flow, interval 

growth, lack of a halo, lobulated contour, infiltrated 

borders and cervical adenopathy.[15,16] 

Papini et al. reported that the combination of solid 

echo-structure with hypoechogenic pattern has 87% 

sensitivity for thyroid cancer, albeit with low 

specificity and low positive predictive value.[17] In 

addition, micro-calcifications have also been 

extensively studied and described as one of the main 

predictors of papillary thyroid cancer.[18] Consistent 

with these findings, in the present study micro-

calcifications were significantly associated with 

malignant cytology, but only for solid nodules. 

Irregular margins are another ultrasound feature 

which has proved to be highly specific for thyroid 

malignancy.[17] 
 

CONCLUSION 
 
 

Ultrasound was able to predict micro-calcifications 

in malignancies and the presence of macro-

calcifications in benign nodules. This finding was of 

considerable importance for predicting malignancy 

in the nodules. Ultrasound was able to detect lymph 

node involvement in malignancies. 

Ultrasound able to detect cystic degeneration. 

Though ultrasound could not predict with certainty, 

the presence of malignant or benign nodule, it was 

specific in predicting malignancies based on solitary 

nodules, echotexture, calcification and lymph node 

involvement. Ultrasound was able to predict with 

certainty the presence of a peripheral hypoechoic 

halo in both the cases of benign follicular adenoma 

.In all the cases of thyroiditis, ultrasound showed a 

hypoechoic diffuse gland with no evidence of a focal 

mass lesion. Overall, diagnostic efficacy of 

ultrasound is superior to all other kinds of 

investigations. 



 Loukham et al; Correlation of Ultrasound Findings with Cytopathological Findings 

Annals of International Medical and Dental Research, Vol (2), Issue (6) Page 13 
 

S
ectio

n
: R

a
d

io
lo

g
y
 

 

REFERENCES 

 
1. Jory NK, Robert JG. Disorders of thyroid gland, In: Cummins 

CW, Fredrickson. JM, Harker LA, Kause CJ, Schuller DE. 

Otolaryngology-Head and Neck Surgery. Mosby. 1986; 3: 

2499-507. 

2. Simeone JF, Daniel GH, Mueller PR, Leopold GR. High-

resolution real time ultrasonography of thyroid the nodules. 

Radiology 1982; 145:431-5. 

3. Solbiati L, Livraghi T. The thyroid gland with low uptake 

lesions. Evaluation by ultrasound Carlier C. 

Echothomographic thyroidienne. Paris Vigot; 1984:89. 

4. Carlier C. Echothomographic thyroidienne. Paris Vigot; 

1984:89. 

5. Conahey M.C. Hashimoto’s thyroiditis. Medical Clinics of 

North America. 1972; 56:885. 

6. Solbiati L, Fausto C, Lorenzo E D. Thyroid and parathyroid 

glands, Chapter 39. In: Cosgrove D, Miere H, Dewbury K. 

Abdominal and General Ultrasound; Churchill Livingstone. 

1993; 2:661-76. 

7. Joseph FS. High-resolution real tissue ultrasound of thyroid. 

Radiology. 1982; 142:431-5. 

8. Hamburger GI. The autonomously functioning thyroid nodule; 

Yoetsch’s disease Endocrinological review. 1987; 8:439. 

9. Conahey M.C. Hashimoto’s thyroiditis. Medical Clinics of 

North America. 1972; 56:885. 

10. J Walker, Findlay D, Amar SS, Wastie ML. A prospective 

study of thyroid ultrasound scan in the clinical solitary nodule. 

BJR. 1985;58:617-19. 

11. Brian G. Medullary thyroid carcinoma. Role of high-

resolution ultrasound. Radio Hajek PC, Salomonowitz E ,Turk 

R, Tscholakoff  D, Kumpan W, Czembirek H  Lymph nodes 

of the neck: evaluation with US. Radiology. 1986;158:739-42. 

12. Hajek PC, Salomonowitz E ,Turk R, Tscholakoff D, Kumpan 

W, Czembirek H  Lymph nodes of the neck: evaluation with 

US. Radiology. 1986;158:739-42. 

13. Solbiati L, Votterren, Rizzocchi G, Candiani F, Ferrari F, 

Giuseppetti G, et al. Thyroid gland with low uptake. 

Evaluation by ultrasound, Radiology. 1985; 55:187-91. 

14. Tscholakoff D, Grubeck B, Czembirek H, Haller J, Leitner H. 

Sonography of the thyroid gland with high–resolution real-

time equipment. 1985;142(3):309-13. 

15. Frates MC, Benson CB, charboneau JW, et al. Society of 

radiologists in ultrasound. Management of thyroid nodules 

detected at US. Radiology. 2005;237:794-800. 

16. Kwak JY, Han KH, Yoon JH. et al. Thyroid imaging reporting 

and data system for US features of nodules; Radiology 2011; 

260: 892-899 

17. E. Papini, R. Guglielmi, A. Bianchini et al. Risk of 

malignancy in nonpalpable thyroid nodules: predictive value 

of ultrasound and color-doppler features. Journal of Clinical 

Endocrinology and Metabolism. 2002; 87(5), 1941–1946.  

18. C. Shi, S. Li, T. Shi, B. Liu, C. Ding, and H. Qin. Correlation 

between thyroid nodule calcification morphology on 

ultrasound and thyroid carcinoma. Journal of International 

Medical Research. 2012; 40(1): pp. 350–357. 

 

 
How to cite this article: Loukham AD. Correlation of 

Ultrasound Findings with Cytopathological Findings in 

Different Types of Thyroid Disorders in 120 Patients. Ann. 

Int. Med. Den. Res. 2016; 2(6):RD08-RD13. 

Source of Support: Nil, Conflict of Interest: None declared 

 

 

 

 

 

 


