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Application of BiSeNet V2 model in ultrasound image segmentation for anterior approach
sciatic nerve block *
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Abstract Objective: To investigate the application effect of an artificial intelligence model based on
the dual-branch semantic segmentation network (Bilateral Segmentation Network V2, BiSeNet V2) in segmenting
ultrasound images for anterior approach sciatic nerve blocks, and provide an intelligent auxiliary method for nerve
block localization. Methods: Retrospectively, 100 patients underwent ultrasound-guided anterior sciatic nerve
blocks at The Second Hospital of Lanzhou University were enrolled from March to June 2025, yielding a total of 3000
ultrasound images. Two experienced anesthesiologists manually annotated the nerve regions using ITK-SNAP software.
The collected data were randomly divided into training, validation, and test sets in a 6:2:2 ratio. A model based on
the dual-branch BiSeNet V2 architecture was built and trained on the PyTorch platform. Evaluation metrics included
the mean intersection over union (mloU), mean dice coefficient (mDice), and overall accuracy. Results: The model
achieved an mloU of 0.692 and an mDice of 0.815 on the test set, with an overall accuracy of 98.7%. The median
intersection over union (IoU) after 5-fold cross-validation was 0.754 (interquartile range), indicating stable model
performance across different data splits. Conclusion: The ultrasound image segmentation model based on
BiSeNet V2 can achieve high-precision identification of the sciatic nerve via the anterior approach while ensuring
real-time segmentation speed, and presents promising clinical application prospects.
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Fig. 1 Schematic diagram of the anterior sciatic nerve and its surrounding tissues

(A) Source images; (B) Manually labeled images



o1 [B [ 2 2% 3£ Chinese Journal of Pain Medicine 2026, 32 (8)

* 609 -

i
-

~* Train only

1 ' 1 T
Booster = pe--ememypeeedeon ot b
'Seg head :ESeg headf iSeg headf ESeg head}

e moe et ——— qeeeel  coea q———t
1 1

Bl 2 BiSeNet V2 FA! K 4ty i e )
Fig. 2 The Architecture of BiSeNet V2 ¥

5 F &5 T Linux 48, fE PyTorch 1.8.1 HEHL T 5%
B 28 45 @ 5 I 2k TR 7T, 8 BR B NVIDIA
A100 GPU, 40 GB BAFEHHATIIHA

5. FEARETH

MRIE A SCHRAE T I B 2= IR FR MR 4E
KANBE B R R AR (U0 Dice R0 B A5 X 1A
(56 R s R BT B2 AG VRS, AR I
BT 20~30 NMRSLFEA, TR A0 #IH
SCAERF 95, FR4E Bowness &5 B ) g BE A P 2230
AERLNE, EHCT 108 R AN AT NSRS BiE, I
TE— AL 25 B9 N IR L B VP As v RE, il
AR AN D H B A IR g iR, &
WIS IR LR TE I, e MRS A B A & 1)
20%, B[ 20 55 N o b i 2 7 A U R IR,
H 5 Fo STUERE FUA ST « ¥ 6:2:2 Le iR o Bdi 48,
RUR N E N 100 ). Ah, I G*¥Power B
AT THAE: R BAEAR ¢ i 50 (R0 0)iK
£8 Dice ¥ > 0.70) , &IE a=0.05, Thzk =0.90,
T BN LN 0,620 AT FT A 7 M X 4 - HX
3 1) Dice 2 ¥~ 0.801 (i 0.70) , XN )
RSB R, 2R BH 20 B N B0 AR 5 A A
DRI BB e b A A RS E SR, Gt
AL

6. Gt E T

BT gi it 2 Mg 48 SPSS 22.0 Bk e i, %
KK H GraphPad Prism 10.0 52 i, ELHE I 2k F2 i
2 BRI DL R 58 CBRAIE 45 SR A A,
B AR 2 AT 485 SR B4 T 5 P RN R AL Rk O B

==+ Test only
Detail branch

Backbon C, C, C, E Aggregation layer
~ | 5
1) 1/8] Z
S E Down
-+ E Seg head [
Context ! ? T
/ embedding ™ up !
. l% iNpy e i
. Y 1M6 1/82 1/32, E E
12 / i | E
! ; i ; i f Train & Test
aC, __aC, ___aCs, : : _’
..... booee,

i m Semantic branch

1. —fp

AR FT I LLGIN 100 B35 N I SELRAFAE, ~F3
L (48.4+11.3) %, P BMI (22.1+1.5) kg/m’,
i NBEERRHE LR 1.

2. BRI SR

FIIH 3000 5K AL i 22 Je L ] 45 4408 7
AT BiSeNet V2 # AT YN Z 5. SR 4G EG A+,
SRR NG B2 Kb s g T . TEREAT HLdE
XA, w ekt A A — AN A B R AT Y
5, BAEAERIRI, SEhR_ERSHR AR S HET RIS
Ry AR AR, NEENRS, 2KHE—
AN 5 N IATA BB R BN—E. JHRS
python FEHLEIA SZIL, B RIS AT BIAS AR B —Fioi A
G 'S IBEHLR 2 07 . X Z RS R BE LR 2 07 &
3T N R AR AT, DR EAS S
WGRAGAE, T &l AR 7T AR i A
KI5y J5 % 0: 1800 Tk MilllZEEE, 600 5K A6 IESE,
600 Tk AR, B 3000 5K BG I AEH, EH
BAFE: YIGERTHEMSHEE S KIFERTIIZ%
RS HOR R MR R e A R e fa
BT — YR EAEREVIY, A 5UIAGEEGIFIERE.
MERERISIIE B, 103% T IIZE SRS ClAER
AEMAI TR B AN Dice REGELEACEE IR AIAE
b, NSRS, BEESC I, HURMEZE T T
TRE, L1005 TR (OLE D . 3
RS AERD ARIEAR B A B AT IR B e RS o



* 610 -

3. EIERE R B ITAS

e EIVEREVEN T 0, AEMREEVEN T, 43 )
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Table 1 Baseline characteristics of the patients
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AL (7)) Frequency (case) 54 46 30 22 48 2 20 78
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Fig. 3 Loss value curves during model training and validation
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Fig. 4 Test set loU distribution plot
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loU FERE& FricERK T E 5
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Fig. 5 Visualization of ultrasound image segmentation in the test set

R 2 BREARLSH TR 4R

Table 2 Performance evaluation of the model on different structures

HIEEH PRI PRIRCT R ERE VA VY 53 #
Structure mloU mDice Median Quartile
JB 4 Femur 0.795 0.884 0.843 (0.772, 0.895)
KU Adductor magnus 0.736 0.854 0.812 (0.718, 0.873)
il Semitendinosus 0.708 0.826 0.805 (0.683, 0.846)
HAr#fiZ Target nerve 0.660 0.793 0.785 (0.612, 0.827)

&5k Femoral artery 0.563 0.717 0.663 (0.493,0.732)
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Fig. 6 Visualization of ultrasound image segmentation in challenging cases and failed cases in the test set

(A) challenging cases; (B) failed cases
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