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Application of Dual-phase Contrast
Enhanced CT Scanning in Differential
Diagnosis of Lymph Node Metastasis from
Papillary Thyroid Carcinoma

WU Xiao-na, XING Ke, SU Shi, ZHENG Chao-yang, ZHANG Kun",
Department of Neck Thyroid Surgery, Nanyang Second People's Hospital, Nanyang 473000,
Henan Province, China

ABSTRACT

Objective To investigate the value of dual-phase contrast enhanced CT in identification of lymph node
metastasis from papillary thyroid carcinoma. Methods This study retrospectively analyzed the CT data
of 66 patients with papillary thyroid carcinoma admitted to the hospital between January 2021 and
December 2023. All patients underwent neck dual-phase contrast enhanced CT scan before operation.
Postoperative pathological examination confirmed 43 patients with regional lymph node metastasis
(metastasis group) and 23 patients without regional lymph node metastasis (non-metastasis group).
The morphological characteristics of CT images and CT enhancement parameters were analyzed. The
density ratio of CT enhanced/plain scan was calculated, and ROC curve analysis was performed. Taking
surgical and pathological results as the golden standard, the consistency between dual-phase contrast
enhanced CT scan and the golden standard was analyzed. Resufts The lesion calcification rates in the
metastasis group and the non-metastasis group were 55.81% and 39.13%, respectively (P>0.05). The
proportions of lesions with fuzzy boundaries, incomplete capsules and obvious enhancement in the
metastasis group were 65.12%, 76.74% and 65.12%, higher than those in the non-metastasis group
(34.78%, 39.13% and 30.43%) (P<0.05). The coarseness (Co), dependent entropy (DE), short run low
gray level emphasis (SRLGLE) and size zone non-uniformity normalized (SZNN) of the lesions in arterial
phase of CT enhanced scan in the metastasis group were smaller than those in the non-metastasis
group, while the run length non-uniformity (RLN) and low gray level emphasis (LGLE) were greater
than those in the non-low gray level emphasis group (P<0.05). The Co and small area low gray level
emphasis (SALGLE) in venous phase of CT enhanced scan in the metastasis group were lower than
those in the non-metastasis group, while the long run high gray level emphasis (LRHGLE) and large-
dependent enhancement (LDE) were greater than those in the non-metastasis group (P<0.05). The
density ratio of CT enhanced/plain scan in the metastasis group was higher than that in the non-
metastasis group (P<0.05). The sensitivity and specificity of CT enhanced/plain scan density ratio in
identification of lymph node metastasis from papillary thyroid carcinoma were 87.30% and 69.77%
(AUC=0.851, 95%Cl=0.777-0.925). The dual-phase contrast enhanced CT was highly consistent with
the golden standard (kappa=0.659), and the accuracy rate was 84.85%. Conclusion Dual-phase contrast
enhanced CT has high value in the identification of lymph node metastases from papillary thyroid
carcinoma. It can assist clinical diagnosis based on the morphological characteristics, quantitative
parameters and density ratio of enhanced/plain scan.

Keywords: Thyroid Carcinoma; Papillary Thyroid Carcinoma; Lymph Node Metastasis; Dual-phase Contrast
Enhanced CT
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