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Ultrasound Evaluation of Thyroid Nodules and its Pathological Correlation.
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\n’alignancy and benignity should be biopsied.

(Abstract: The purpose of this study was to evaluate morphological features of benign & malignant nodules seen on ultasounnd (US). 200 Patients
referred to our dept were scanned & individual sonological features were analyzed for the prediction of benignity and malignancy. Individual US
morphological features did not show specificity & sengitivity towards our aims. There was over lap of some features like ultrasonographic nodules,
irregular margins, hypoechoic nodule with intervening hallo, nodule with colloid goiter and well defined hypoechoic noduleswith internal echo's, with
well defined borders, and with Iso or avascular nodule had high specificity for benignity. Conclusion: Accuracy of individual US morphological
features was assessed for their predictiveness towards malignancy and benignity. Patients with multiple US morphological features which had high
specificity & sensitivity, should not be biopsied and should be followed up. The US morphological features which were over lapping in terms of
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INTRODUCTION

Thyroid nodules are seen in 15% of adult population. Thyroid masses are
more common in femaes and these may be benign or mdignant. Most of
them are benign and malignancy is quite low a 5-7%. Evauation of thyroid
measses by conventiond radiography isinclusive or limited and is helpful in
assessing theretrosternd extension of thyroid, thyroid cacification, lymphnode
and distant metestases. Scintigraphy is reserved for only characterization of
functiona nodules, for staging follicular and papillary carcinomaand staging
lymphoma CT isadditiond imaging moddlity for assessng regiond and distant
metastasisonly. MRI haslimited roleinimaging of thyroid nodules except for
staging of thyroid lymphoma. Severa studies have been conducted to andyse
the sonologica features of benignity and maignancy but none of the US
morphologica fegtures had high specificity and sengtivity. This study was
doneto evauate theaccuracy of sonological featuresof benign maignant and
nodulesand to design and the protocol to be followed for FNAC.

MATERIAL AND METHODS

Two hundred (200) patients of clinically suspected thyroid nodules, who
were referred to our department during the last 2 years, were scanned
with 7.5-12MHz transducer.

The following sonological features were studied

1) location of the nodule,

2.) Number, size shape (ova/round)

3.) Marginsregular/irregular, ill defined (athyroid noduleisill defined when
more than 50% of its border is not demarcated).

4) Internd contents: solid/cystic/ mixed,

5) Cydticlesonswith septations or echogenic foci,

6.) Echotexture: hyper/hypo/lsoechoic, with reference to remaining thyroid
parenchyma.

7.) Parenchymainterface: invisble/echogenic rim/hypoechoic hao, (hdoor
Hypoechoic rimaround athyroid nodul eis produced by apseudo capsule
of fibrousconnectivetissue, acompressad thyroid parenchyma, and chronic
inflammatory infiltrates).

8.) Cdcdificationabsent: present 8) Egg shell. b) Course. ¢) Microcdcification
(thyroid micro cacification are psammomabodies, which are 10-100um
round laminar crystaline calcific deposits and appears as punctuate
Hyperechoicfoci without acoustic shadowing coarsecalcificationb) more
than 2cm in size, irregular in shape causes acoustic shadowing, a) egg
shell cdcification or peripherd ring like echogenic lesion with acougtic
shadowing.

9.) Pogterior sound transmission: Enhancement/shadow/no change.

10.) Vascularity-intrinsic hyper vascularity/diffused hyper vascularity/peri
nodal vascularity/avascularity (intrinsic vascularity is defined asthe
flowinthecentral part of thetumor greater than that in the surrounding
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thyroid parenchyma. Peri nodal vascularity isdefined asthe presence
of vascularity around at least 25% of the circumference of thenodule.)
11.) Muscle and vascular invasion: present/absent.
12.)Cervica Lymphadenopathy: present/absent
13.) Distant metastasis. present/absent.
Results of the examination wereinterpreted on the basis of these findingsand
diagnosiswas proposed after considering history and physical examinaion &
FNAB.
Theresultswere given asthe leson is solid, cystic or mixed nodules.
1.) Criteriafor benign smple cyst:
e Anechoic lesion.
e Round or ova shape.
e Posterior acoustic enhancement.
2.) Criteriafor hemorrhagic cyst:
e Rapid growing in nature.
e Cystic lesion with internal echoes.
o Fuid-fluidlevel which may changewith the position of the patient.
e Multiple thick septations if present.
3.) Criteriafor colloid goiter (adenomatous) with cystic degeneration:
e Purely anechoic lesion.
e Anechoic lesion with internal echoes.
e Fluid-fluid level which may change with position of the patient.
e |rregular margins.
e Bright echogenic foci with comet tail artifacts
e Multiple thin septations.
4.) Nodule having both cystic and solid portion is labeled as mixed.
5.) Nodules were categorized as benign and malignant based on
morphological features of ultrasound & FNAB findings.

RESULTS

200 patients referred to our department with clinically palpable nodule were
scanned. Age range of our study was between 11-50 years, youngest patient
was 20years old femae and eldest was 70 years old femade. Mgority of the
casesaffected werein the age group of 21-40 years. Of the 200 ptsin our Study
group fema escondtituted =168 (84%6) and maesn=32 (16%0). Thyroid masses
of our study were categorized sonologicaly into cystic n=50 (25%), solid
n=93 (47%) and mixed n=57 (28%).

Table 1: Sonographic Features of Different Types of Cystic Lesions
[FNAC Proved]

Sonographic Feature Goiter with cystic Papillary Carcinoma (Cystic) | Hemorrhagic cyst
Shape
Round 4
Oval 25 2
Irregular 16 3
Margins
Regular 27
Irregular 18 3 2
Echo texture
Hypo 40 1
Hyper
Iso
Mixed 5 2 2
Calcifica (Eggshell10+1 coarse) (Micro calcification)2 0
Intra cystic 7 0
Hypo echoic HALO 0 0 0
Vascularit Pnv 40 Inv 2
L 0 2 0
Distant i 0 0 0
Total 45 3 2

Pnv-peripheral vascularity Inv-internal vascularity



Table 2: Sonographic Features of Different Types of Solid Lesions [ FNAC

Proved]

Sonographic Feature

Colloid Goiter

Ad,

Follicular

Papillary
Carcinoma

Hashimotto’s
thyroiditis

Shape
Round
Oval
Irregular

37

0

Margins
Regular
Irregular

=

Echo texture
Hypo
Hyper
Iso
Mixed

S o W

o
s

Calcification

7
ESC5COAC2

13
MICROC10 CAO3

olo o w

Hypo echoic HALO

2

2

Vascularity

Pov§

Inv 14

Lymphadenopathy

0

14

Distant metastasis

0

0

Total

7

30

16

40

ESC-egg shell calcification COA-coarse calcification. MICRO-microcalcification.

Table 3: Sonographic Featues of Various Mixed Lesions [ FNAC Proved]

Sonographic Feature Colloid Goiter Follicular | Papillary Hashimotto’s Follicular
Adenoma | Carcinoma | thyroiditis Carcinoma
Shape
Round 39 2 1 0 1
Oval 9 2 0 0 0
Irregular 0 1 1 0 1
Margins
Regular 41 3 0 0 1
Trregular 1 2 2 0 !
Echo texture
Hypo 28 2 0 0 2
Hyper 7 2 0 0 0
Iso 4 1 0 0 0
Mixed 9 0 2 0 0
Calcification 7 0 2 0 0
ESC 17 COACI0
Intra cystic septations 7 0 0 0 0
Hypo echoic HALO 5 0 1 0 0
Vascularity Pnv 35 2 2
Lymphadenopath 0 0 2 0 0
Distant metastasis 0 0 0 0 0
Total 48 5 2 0 2
Table 4: Distribution of Malignant and Bengin Lesions
Type of lesion Bengin P i P Total
Cystic 47 92.85% 3 7.15% 50
Solid 71 83.01% 16 16.9% 93
Mixed 53 93% 4 6.25% 57
Total 177 88.4% 23 11.5% 200

Cystic Lesions: 200 cases were sonologicaly diagnosed into (a) cystic
lesions namely colloid goiter with cystic degeneration n-46, (b) cystic
papillary carcinoman-2, and (c) hemorrhagic cyst n-2. FNAB proved 46
cases of colloid goiter with cystic degeneration 45 proved to be correct, 2
out of 2 cases of hemorrhagic cysts proved to be correct, 2 cases of cystic
papillary carcinoma were proved to be correct. But 1 case of colloid
goiter with cystic degeneration had cystic papillary carcinoma. Majority
of Colloid goiter with cystic degeneration had ova in shape with regular
margin, of Hypoechoic and only 5 were mixed echogenic. Calcification
was seen in 2 cases and intracystic septations was seen in 7 cases. One
case of colloid goiter with internal hemorrhage of oval shape, irregular
marginwithinternal contentswas proved to be cystic papillary carcinoma.
Both the cases of cystic papillary carcinoma had calcification and
metastatic Lymphadenopathy. Among cysticlesions47(93%) werebenign
and 3(7%) were malignant.

Solid Lesions: Sonologicaly diagnosed solid lesions were of 1 colloid
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Fig. 2: Goiter with internal
haemmorrhage

Fig. 1. Goiter with cystic
degeneration

Fig. 3: Follicular adenoma

Fig. 4: Papillary carcinoma

goiter n= 19, 2 fallicular adenoman= 23, 3 papillary carcinoman= 14, 4
Hashimotto's thyroiditis n= 37, and FNAC proved in 1- 7, in 2-30, in 3-
16,in4-40. Sonologically diagnosed 7 cases of colloid goiter were proved
to be follicular adenoma, 2 cases as papillary carcinoma and 3 as
Hashimoto's thyroiditis. Among 93 cases of solid lesions 37 cases had
Hashimotto'sthyroiditis, 35 cases showed diffuse enlargement and 2 cases
showed hyperechoic nodules with hypoecoic hallo, 35 cases were
hypoecoic. Hyper vascularity wasnoted in al the cases. Among follicular
adenoma (n-30), majority were oval in shape with regular margins,
hypoecoic hallo was observed in 70% of cases. Among 7 cases of colloid
goiter, 5 cases had oval shape, 3 were hypoechoic and 2 cases showed
hypoechoic hallo. Among solid lesions, 83% were benign and 17% were
malignant.

Mixed Lesions: Our study of sonologicaly diagnosed 57 mixed lesons
comprised 1 Goiter in cystic degeneration n=53, 2 fallicular adenoma
n=2, 3 papillary carcinoman=2, 4 follicular carcinoma n=0 and FNAC
proved in 1-48, in 2-05, in 3-02, in 4-02. 3 cases of goiter with cystic
degeneration were proved to befollicular adenomaand 2 casesasfollicular
carcinoma. Out of 5 cases of goiter cystic degeneration 3 were proved to
be papillary carcinoma and 2 were proved to be follicular carcinoma.

Calcification: Amongst cases of colloid goiter (n=100), follicular
adenoma (n=35), papillary carcinoma(n=18), follicular carcinoma(n=2),
calcification was seen in 9(9%), 0(0%), 16(91%), 0(0%), respectively.
Hypoechoic Halo: Amongst casesof colloid goiter (n=100), 7(7%) cases
showed hypoecoic halo; follicular adenoma (n=35), 20(70%) cases
showed hypoecoic halo; papillary carcinoma (n=18), 2(6.48%) cases
showed hypoecoic halo.

Vascularity: Inour study, majority of follicular adenomaand Hashimoto's
thyroiditis showed increased vascul arity, coll oid goiter showed peripheral
vasculature and papillary carcinoma showed internal vasculature.

Micronodulation: In our study of 200 cases, 37 were diagnosed as
Hashimotto's thyroiditis. 35 cases (95%) showed micronodulation and 2
cases showed macronodulation. All cases of papillary ca had cervical
Lymphadenopathy.

Benign vsMalignant: In our study of cystic lesion, 92.85% were benign
and 7.15% were malignant. Among solid lesion, 83% were benign and
13% were malignant. Among mixed lesion 94% were benign and 6%
were malignant. Total benign lesions constituted 88% and malignant
lesions constituted 12%. Thus sensitivity of ultrasound in diagnosing
cystic lesion was 97% and fal se positive were 83%.

DISCUSSION

Inour study of thyroid nodul es, the occurrence among males and females
was 15.9% and 84.1% respectively. This correlated with Solbiati et al*



JIM SA January-March 2014 Vol. 27 No. 1

and Kimoto et al*? 90% and 10%, respectively. Our study age incidence
correlates to Kimoto et a*? and Wunderbaldinger P etal”, where there
incidences range between 20-27 years.

Accuracy of our results with reference to benignity and malignancy of
cystic lesions was 92.8% and 7.1%; correlates with observation of Chan
BK et a¥, in which 6% of the lesions were malignant among cystic
lesions. Among solid lesions 83% were bengin and 17% were malignant;
this correlates with the finding of Solbiati et a*. Among mixed lesions,
75% were benign nodulesand 25% were malignant nodules. Cal cification
wasfoundin 8.75%in colloid goiter and 91.25% in papillary carcinoma.
The statistical analysis of the data regarding irregular margins
hypoechogenicity, vascul arity, coarse/micro calcification did not correlate
with other studies’?. However, majority of papillary carcinoma cases had
micro cacification and lymphonode metastasis.

CONCLUSION

Individual sonological features such as calcification, hypoechogenisity,
irregular marginsand vascul arity were absent in some of the FNAC proved
malignant nodules and were present in few of benign nodules.

Our study revealed that fealures like hypoechoic nodule with micro
cacification, coarse calcification in ahypoechoic nodule, well marginated
ova shape nodule with hypoechoic hallo, irregular solid nodule with
hypervascularity with loca invasion, distant lymph node metastasis are
more specific for maignancy or are potentially malignant and should
undergo FNAC™. Nodules of irregular margins of hypoechoic, with
intervening halo, nodule with colloid goitre, well defined hypoechoic
nodules with internal echo’s, with well defined borders, with Iso or
avascular nodule need not to bebiopsied, should beleft aloneand followed

up*. Fine needle aspiration biopsy under US guidance should be
considered as the most reliable diagnostic procedure for evaluation of
thyroid nodules and has alow rate of complications.
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