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VNCS ) FIFHHAS A 258598 ( sympathetic chain cervical schwannomas, SCCS)
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[ Abstract | Background and purpose: Accurate preoperative differentiation between vagal nerve cervical schwannomas (SCCS)
and sympathetic chain cervical schwannomas (SCCS) in the neck is crucial because of their different postoperative complication. This
study aimed to construct and validate a Diagnosis Score and vascular displacement nomogram for the preoperative differentiation of
VNCS from SCCS in the neck. Methods: This cross-sectional study retrospectively analyzed patients with pathologically confirmed
VNCS and SCCS at Fudan University Shanghai Cancer Center from January 2017 to April 2022. This study was approved by
the medical ethics committee of Fudan University Shanghai Cancer Center (approval number: 1612167-18). Inclusion criteria:
(D histopathological diagnosis of VNCS or SCCS through biopsy or surgical resection; 2 patients with complete clinic data; 3
availability of preoperative contrast-enhanced computed tomography (CT) or magnetic resonance imaging (MRI) examinations.
Patients were excluded for: (D contrast agent contraindications; (2) poor image quality; 3 severe artifacts; @) non-standard scanning
protocols. The cohort was randomly divided into training and validation sets in a 7 . 3 ratio. Two radiologists (one resident and one
attending physician) independently evaluated tumor characteristics (location, size and vascular displacement patterns) on preoperative
imaging. Independent predictors were selected using LASSO regression analysis to construct a diagnostic scoring system and
nomogram, with model performance evaluated by the receiver operating characteristic (ROC) curve. Results: A total of 110 patients
were enrolled, with 77 cases allocated to the training set and 33 cases to the validation set. The age range was 24-78 years, and the
mean age was (51.22412.36) years. There were no statistically significant differences in baseline characteristics including age,
gender, tumor location and size between the two patient groups (P>>0.05). ICA/ECA splaying was significantly associated with SCCS
(P<<0.001), while the ICA/IJV splaying was significantly associated with VNCS (P<<0.001). Lateral and posterior ICA displacement
were significantly associated with SCCS (P<<0.001), and medial and anterior ICA displacement were significantly associated with
VNCS (P<<0.001). Five features including tumor size, ICA displacement direction, 1JV displacement direction, ICA/ECA splaying
and ICA/IJV splaying were used to establish the Diagnosis Score and nomogram. The nomogram combined imaging features showed
favorable preference value for differentiating VNCS from SCCS, with area under curve (AUC) values of 0.953 (95% CI: 0.912-0.994)
and 0.939 (95% CI: 0.885-0.993) for the training and validation cohorts, respectively. Conclusion: The Diagnosis Score and vascular
displacement nomogram showed favorable predictive efficacy for differentiating VNCS from SCCS in the neck, and might be useful
for clinical decision-making.

[ Key words ] Vagal nerve cervical schwannomas; Sympathetic chain cervical schwannomas; Vascular displacement; Diagnosis

score; Nomogram; Cross-sectional study
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(P>0.05) . Mhg+e B8 . H 8 A T 26
TR A 22 R TSI E L (P>0.05) .
{H G b 28 B B pf 28 B 8 AE L SR o A O £
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Patients with a diagnosis of VNCS or SCCS were consecutively
identified from January 2017 to April 2022

\

The inclusion criteria:
(1) histopathological diagnosis of VNCS or SCCS through biopsy
or surgical resection;
(2) patients with complete clinic data;
(3) availability of preoperative contrast-enhanced CT or MRI
examinations.

The exclusion criteria:
(1) contrast agent
contraindications;
(2) poor image quality;
(3) severe artifacts;
(4) non-standard
scanning protocols.

— T

Training set

Y

Validation set

(n=77) (n=33)
VNCS SCCS VNCS SCCS
(n=33) (n=44) (n=13) (n=20)

E1 ZBEMNFIHERR R AEREE

Fig. 1 Flowchart of patients inclusion and exclusion criteria

F1 VNCSESCCSHlaRMFGFFFMELL R

Tab.1 The clinical and imaging characteristics between VNCS

and SCCS
[n(%)]
Characteristic VNCS (n=46) SCCS (n=64) P value
Gender 0.653
Male 25(54.3) 32(50.0)
Female 21 (45.7) 32(50.0)

Median age/year x = s 50.10£11.23 49.70+12.47  0.171

Tumor distribution 0.067
Upper neck 33 (71.7) 57 (89.1) 0.020°
Middle neck 6(13.0) 3(4.7) 0.115
Lower neck 7(15.3) 4(6.2) 0.122

Tumor location 0.409
Left side 22 (47.8) 28 (43.8)

Right side 24 (52.2) 36 (56.2)
Maxium transverse 39.12£6.53  4201£9.75 0177

diameter/mm x + s

Numerical data are presented as X & deviation, categorical data as
numbers (n); *: Fisher’s exact test.

2.2 VNCSFISCCSHIMER A9

VNCSHISCCSHY I A F i n ol WLIE2 . 3.
VNCSHISCCSIIM AR TF L W22, ICA/ECA
B FICA/MNIV /B AESCCSMIVNCS H ) 22 7 1
Bt mE X (P<0.001) . ICAa NN K i JT
A5 VNCSIEZHE (P<0.001) . ICAMJF
M5 4MIES 7 5SCCS i F MK (P<0.001) .
VNSNS 5] 5 VNCS (P=0.001) FISCCS
(P<<0.001) WFEMK. UVIHET, FHEAHS
VNCS ( P=0.094 ) 5SCCS (P=0.062) JC i FH
Kot

E2 VNCSEEMGRIR
Fig. 2 Imaging findings of a patient with VNCS

A: 57-year-old male with left sided swelling of the neck. The VNCS
(purple circle) located in the upper neck, which above hyoid bone. The
artery moves medial and anterior (red circle), the vein moves lateral and
posterior (blue circle). The ICA and 1JV have a separation. B: 45-year-
old male with right VNCS of the lower neck. 1JV is pressed and cannot
be clearly displayed. The ICA and 1JV still have small separation.

E3 SCCSEEHIMGRM
Fig.3 Imaging findings of a patient with SCCS

A: 27-year-old female with right SCCS (purple circle) of the upper
neck. The ICA (red circle) and the IJV (blue circle) both move lateral,
and do not have separation. B: 43-year-old male with right SCCS
(purple circle) of the lower neck. The ICA (red circle) and the IJV (blue
circle) move together, without separation.
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F4X0.617 1-F5X3.204 6, HAF1~F55 54t
e AR E, FURERIE RIS, F2L%R
ICARAL (IR N0, TSR ) , F34C

F2 BESTEMAHEHMEBALERL
Tab. 2 Vascular displacement for VNCS and SCCS study cohort

Vascular displacement VNCS (n=46) SCCS (n=64) P value

%%ICA/ECA%?%%% ( é}%‘ﬂgo , ﬂ%ﬁ:}’%ﬂﬂ 1 ) , ICA/ECA splaying 4 52 <<0.001
FAIRELIVESGL (WM RIR0, FAMIES Yy ICMUIV slaying 4 s <o
1), F5AERICA/UVELDE (5B N0, Ko Medial ICA displacement 43 5 <0.001
BE-oN1) . midROCEZ 4T, & i WiiEsy Lateral ICA displacement 3 59 <0.001
R (R 0.235, #aR AR 2 B 9eg 12 Wi e o 7E Il Anterior ICA displacement 40 39 <0.001
é’ff:%&gﬁiﬁ% ':F' E/‘J‘i«/ﬁ\%ﬁﬁ: ﬁ‘éﬂl%@ ° ﬁlléﬁn%]ﬁgﬁ Posterior ICA displacement 6 25 <<0.001
iE% E]/‘JROCHH%%AIJILE]40 %:‘Fé@ﬁjﬁﬁﬁﬁfﬁié\%ﬁ Medial IJV displacement 5 7 0.001
i¥ﬁ59%4$&%ﬁ1ﬁy90235 N i/Z\Hfﬁ‘ﬂzéj\*ﬁﬂEB: Lateral 1JV displacement 41 57 <<0.001
ﬁj\VNCS—Iﬁ SCCSJ:%%IJMEE‘ s ﬂ”é}]‘i% ﬂl%\iﬂiﬁ E/:J Anterior 1JV displacement 25 27 0.094
AUCﬁj\%U ﬂ‘jo-953 *ﬂ0-939 o Posterior IJV displacement 21 37 0.062
R3 DA EEISEIIT S ETIERE
Tab.3 Diagnostic performance of the diagnostic model of schwannoma
Item AUC (95% CI) Sensitivity/% Specificity/% Accuracy/%
Training set (7=63) 0.953 0.826 0.974 0.919
Validation set (n=27) 0.939 0.800 0.944 0.893
A ROC curve of training set B ROC curve of validation set
1.0F 1.0F J
0.8} 0.8}
2 06t £ 06f
2 -2
% 0.4f 5 0.4f
wn 3 o.
0.2F 0.2F
AUC AUC
00k Training set: 0.953 00k Validation set: 0.939
OTO 0f2 0..4 0..6 0..8 1..0 OTO 0f2 0..4 0..6 0..8 1..0
1-Specificity 1-Specificity
B4 ISRAFNIIE A 2 IS BT SR E A ROCH 2%
Fig. 4 The ROC curves of the diagnostic model of schwannoma in the training and validation groups
A: ROC curves for the diagnostic model in the training groups; B: ROC curves for the diagnostic model in the validation groups.
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WHEHS R EAR S

FESZAG 27 PR 48 75 47 J7 X IX 43 VNCS
HSCCSe i EEMIEZ —, RIE19164F,
FurukawaZs ") FFI# A . CT X MRIXF 9] 5 %
AT T RG0HT, BRI TEAN s 58
fE” g BIVNCSIlH 5 EICASUVII B
£, MSCCSMIAFEA W E M IMLE S . b
Je i — ZBNIFFE X X —BRE AT TR 55 &,



700 BFHE, & ETMEBUZINIDINER B LRI ER 2 M e 2 B P eI A

A 0 10 20
Points L . .

40 50 60 70 80 90 100

Transverse size

80 75 70 65 60 55 50 45 40 35 30 25

0
ICA displacement : i
. 1
ICA/ECA splaying ]
. 0
1JV displacement i—‘
. 0
ICA/1JV splaying :
Total points T r r r ,
0 50 150 200 250 300
Probability ! T ———— T T )
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Calibration curve of training set
1.0F
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£
2
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= 04f ,
£ ., == Apparent
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0o0bZT | . o7 Meal .
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C
Calibration curve of validation set
1.01
fa
= 0.8F
fa)
3
% 0.6
= 0.4
= P :
S 02l AT Apparent
< 7 — Bias-corrected
0.0k | . [T Meal .
0.0 0.2 0.4 0.6 0.8 1.0

Prediceted

E5 HZHEMEBISHITMERE R &

Fig. 5 The vascular displacement nomogram and calibration curves for the vascular displacement nomogram

The vascular displacement nomogram (A), combining transverse size, ICA displacement, ICA/ECA splaying, 1JV displacement, ICA/IJV splaying,
developed in the training set. Calibration curves for the vascular displacement nomogram in the training (B) and validation (C) sets. Calibration curves
indicate the goodness-of-fit of the nomogram. The 45° straight line represents the perfect match between the actual (Y-axis) and nomogram-predicted
(X-axis) probabilities. A closer distance between two curves indicates higher accuracy.
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