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Abstract

Key words

Background and Aims: Poorly differentiated thyroid carcinoma (PDTC) is a relatively rare but highly
aggressive type of thyroid malignancy. Its biological behavior lies between differentiated and
undifferentiated thyroid carcinoma, and it is often characterized by early metastasis, high recurrence
rates, and poor survival outcomes. At present, prognostic assessment for PDTC patients primarily relies
on traditional indicators such as TNM staging, and there remains a lack of systematic, multi-factorial,
and individualized predictive tools. As a visual and quantitative method, the nomogram model has been
widely applied in the prognostic evaluation of various tumors; however, its use in PDTC remains limited.
This study aims to identify key risk factors associated with poor prognosis in PDTC patients and to
construct a risk prediction nomogram model based on multivariate analysis, in order to provide clinical
support for individualized postoperative prognostic assessment.

Methods: A total of 55 PDTC patients who underwent surgical treatment at our hospital from January
2015 to December 2020 were retrospectively enrolled and followed up for three years. Based on tumor
recurrence, metastasis, and mortality during the follow-up period, patients were divided into a good
prognosis group and a poor prognosis group. Univariate analysis was performed to screen for clinical
features associated with prognosis, followed by multivariate logistic regression to identify independent
risk factors. A nomogram risk prediction model was constructed using R software (version 3.5.3), and its
predictive performance and calibration were evaluated by receiver operating characteristic (ROC) curve
and Bootstrap validation.

Results: During the 3-year follow-up, 15 patients experienced tumor progression and 1 patient died,
resulting in a poor prognosis rate of 29.1%. Univariate analysis showed statistically significant
differences in tumor diameter, TNM stage, local invasion, surgical approach, vascular invasion, and
nerve involvement between the two groups (all P<0.05). Multivariate logistic regression identified tumor
diameter >3 cm, advanced TNM stage, local invasion, subtotal thyroidectomy, vascular invasion, and
nerve involvement as independent risk factors for poor prognosis (all P<0.05). The nomogram model
constructed based on these variables demonstrated a C-index of 0.794 (95% CI=0.725-0.846), an AUC
of 0.817, sensitivity of 82.26%, and specificity of 86.35%, indicating good discriminatory ability and
predictive accuracy.

Conclusion: Tumor diameter, TNM stage, local invasion, surgical approach, vascular invasion, and
nerve involvement are important factors influencing postoperative prognosis in PDTC patients. The
nomogram model based on these variables exhibits strong predictive performance and may serve as a
valuable tool for individualized risk assessment and therapeutic decision-making in clinical practice.
Thyroid Neoplasms; Prognosis; Nomogram model
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#&1 PDTCEEBHIGEREM N (%) |
Table 1 Clinical data of PDTC patients [n (%)]
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P

5 22(40.00)

& 33(60.00)
AR (%)

>60 36(65.45)

<60 19(34.55)
JirsE EL4% (em)

>3 25(45.45)

<3 30(54.55)
T

T1~T2 28(50.51)

T3~T4 27(49.09)
I\

NO 32(58.18)

N1 23(41.82)
M 534

MO 38(69.09)

Ml 17(30.91)
AL RS

= 14(25.45)

i 41(74.55)
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= 13(23.64)

= 42(76.36)
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Figure 1 The 3-year cumulative survival function of
patients
2 PDTCEEMEARMNEERZSSH
Table 2 Univariate analysis of poor prognosis in PDTC patients
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Bz UG ANRA BE R 2 » 2 UG ARA BUE R 2 »
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P90 (%)] WSS (%))
5 7(43.75) 15(38.46) P 6(37.50) 7(17.95)
0.132  0.716 2403 0.121
8 9(56.25) 24(61.54) = 10(62.50) 32(82.05)
A (S % + 5) 44.67+12.50  43.03£12.34  0.446  0.657 || JREBEARn(%)]
WA 2 [n (% )] = 12(75.00) 15(38.46)
6.061 0.014
&l 5(31.25) 10(25.64) & 4(25.00) 24(61.54)
0.180 0.671
G 11(68.75) 29(74.36) FARIHn(%)]
A (%)) PR 6(37.50) 28(71.79)
. 5.653  0.017
H 4(25.00) 12(30.77) waIAR 10(62.50) 11(28.21)
0.183 0.669 || .
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0.108  0.742
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) 0.023  0.879
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Table 3 Assignment table of argument variables

(S AR TR TR

iR B4R X, <3 em=1,23 cm=2
T340 X, T1~T2=1,T3~T4=2
N30 X, NO=1,N1=2
M348 X, MO=1,M1=2
Jarii AL X, =1, 2=2
FARITR X, 2YIAR=1, kREVIAR=2
ik RAL X, =1, =2
MZZ 5 X, =1, =2

o

#4 PDTCEETEF RIS EZE Logistic 517
Table 4 Multivariate Logistic analysis of PDTC patients

HZE  FHRE SE Wady OR(95% CI) P
BRTHAE 0.843 0401 4419 2.323(1.235~3.412) 0.009

T4 3 0977 0421 5385 2.656(2.045~3.268) 0.003
N 0.784 0315  6.195 2.190(1.644~2.736) 0.011
M 43 1.006 0394 6519 2.735(1.697~3.772) 0.002

JEhiRAL 0719 0256 7.888  2.052(1.573~2.532) 0.015
FAKRX 0828 0354 5471 2.289(1.057~3.520) 0.010
PKERIE 0769 0255 9.094 2.158(1.159~3.156) 0.012
M&ZE 0805 0307 6.876 2.237(1.260~3.213) 0.010
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Figure 2 Construction of a risk nomogram model for poor
prognosis in PDTC patients

http://www.zpwz.net

2.6 PDTC &&FETEA R X5 & B2 E fYI8IE

i H Bootstrap 722 PN 35 56 31F 4% 3R s, C—45 %4
F0.794 (95% CI=0.725~846 ) , 3 W X 4% FF B 4F
(&3),

=
S
|

S
)

N
~
L

RATEAS RIS AE
(=]
S

& 0.2 —— bRk
X 7 —— IR IE L
- = = 2
0.0
0.0 0.2 0.4 0.6 0.8 1.0

1R 5

B3 X5 & BT PDTC BEFEAF RIS E/MZE

Figure 3 Correction curve of poor prognosis in PDTC

patients predicted by risk nomogram model
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Figure 4 ROC curve of the risk profile model for poor
prognosis in PDTC patients
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