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Introduction nodules exhibit irregular, chaotic vascularization patterns on CEUS, even in
the presence of a halo. This contrasts with the uniform vascularity seen in
benign nodules. Elastography, on the other hand, measures tissue stiffness

process that holds critical importance in distinguishing between benign and and provides a quaptltatlve asse§sment of nodu.le consistency. Malignant
malignant nodules. A halo, in the context of thyroid imaging, is defined as a nodules tend to be stiffer than benign ones, and this feature can complement
hypo echoic rim that partially or completely surrounds a thyroid nodule. This ~ halo analysis to improve diagnostic accuracy.

feature has been studied extensively because it provides valuable insights
into the nodule's nature and underlying pathology. The halo can result from
compressed thyroid parenchyma, fibrosis, inflammatory changes, or vascular
patterns around the nodule [1]. However, the interpretation of a halo is highly
dependent on its morphology, completeness, and associated Sonographic . . L .
features. Benign thyroid nodules, such as colloid nodules or adenomas, are features must be |pterpreted alongside other sonographlc cntena,_mclu¢ng
more likely to exhibita complete, thin halo. This appearance is thought toreflect ~ nodule size, margins, and the presence of extra thyroidal extension. Fine-
compressed thyroid tissue and is typically uniform in thickness. The presence ~ needle aspiration biopsy (FNAB) remains the gold standard for definitive
of a complete halo is often considered a reassuring feature and may reduce  diagnosis and is often recommended for nodules with suspicious features,
the likelihood of malignancy. Conversely, malignant nodules, such as papillary ~ regardless of the halo's appearance. The significance of a halo also varies
or follicular thyroid carcinomas, often lack a complete halo. When halos are depending on the underlying pathology of the nodule. Follicular adenomas, for
present in malignant nodules, they are frequently incomplete, irregular, or example, often exhibit a complete halo, but follicular carcinomas can appear
thickened. This irregularity may be due to infiltration of surrounding tissue or similar, necessitating further evaluation through FNAB or histopathology. The

Thyroid nodules with halos through Sonographic features are a nuanced

Despite the utility of these imaging features, it is essential to consider
the halo sign within the broader clinical and sonographic context. While a
complete halo is generally indicative of benignity, it is not an absolute criterion.
Similarly, an incomplete or absent halo does not confirm malignancy. These

disrupted vascular patterns caused by the tumour’s growth [2]. diagnostic challenge is further compounded by the overlap in features between
benign and malignant nodules, underscoring the need for a multidisciplinary
Description approach. Combining radiological findings with clinical history, laboratory

tests, and cytological analysis enhances diagnostic confidence and guides

The echogenicity of a nodule also plays a significant role in the  aPPropriate management 4].
evaluation process. Hypoechoic nodules are more likely to be malignant, In clinical practice, the halo sign is a valuable tool for risk stratification

9spehciallly whhen com:iped “('jitrll an gt:}sent or i?comhpliate halo. In tifi(ntlrast, and decision-making. Nodules with a complete halo and no other suspicious
Isochoric of yperecholc nodules with a comp ete halo are more likely FO features may be monitored with periodic ultrasound, avoiding unnecessary
be benign. Microcalcifications, another critical feature, are often seen in interventions. On the other hand, nodules with an incomplete halo, irregular

malignant nodules and can override the benign implications of a halo. marsins. or iated icious featur rant closer evaluation and
These calcifications, appearing as tiny echogenic foci without shadowing, ag,' S, Or associate _SUSD'C,'OUS ealures wa ",1 close eva ga lon a
possibly FNAB. The integration of advanced imaging techniques and

are associated with psammoma bodies commonly found in papillary thyroid ) ittt i -
carcinoma. Vascular pattems observed through Doppler ultrasound further ~ COMPrehensive assessment protocols has significantly improved the ability
enhance the diagnostic utility of halo evaluation. Benign nodules typically to differentiate between benign and malignant nodules, ultimately leading to
exhibit peripheral vascularity, corresponding to a complete halo. This pattern  better patient outcomes [5].

suggests that the blood supply is confined to the periphery of the nodule,
cgnsistent with its encapsulated pature. In contrast, malignant nodulesloftefn CO“C'U sion
display central vascularity or a mixed vascular pattern. Central vascularity, in
particular, indicates the infiltration of tumor cells into the nodule's core and is
a strong predictor of malignancy [3].

Sonographic evaluation of thyroid nodules with halos involves a detailed
T _ analysis of multiple features, including halo morphology, echogenicity,
The advent of advanced imaging techniques, such as contrast-enhanced 550 (ar patterns, and associated sonographic findings. While the presence of

uItrasound_ (CEUS) and elastography, has |_mproved th? assessment of thyroid a complete halo is often reassuring, it is not definitive for benignity. Similarly,
nodules with halos. CEUS allows for detailed evaluation of vascular patterns . . . . . .
an incomplete or absent halo raises suspicion but requires correlation with

by using micro bubble contrast agents. Studies have shown that malignant o . o o
other imaging and clinical data. Advanced imaging modalities like CEUS

and elastography have further refined the diagnostic process, providing
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