T SC R 2022 4F 12 A5 37 %55 12 W Radiol Practice, Dec 2022, Vol 37,No.12 1535

- [EEi & E -
%i CT FRHFHIREE =7~ 7k H 3l AL 8 1 ik L2 45 0 Xy 0 2
5

FEY ETR, A, FEF R KBS KRA, T TR

[(HE] HH:RAATCTARGRESIFZT AT LEABERCLE R TR, FiE: =M
PSR EERERL NS AERG R TR EF AR CT B4, 4 178 M & ¥
BT3Bt o e B BB AN R PR L m kR > A\AKELE HBEE 1 €15 2018 F
8 A—2021 F4 AX 131 #HwT3BEEH 131 AR EK, A TERENL KIEE 2 615 2021 51
A—2021 %6 ARRATB ZEMNBIFELERE . TARFRAMB) BHG AT AR GEE, A THHRE
E, EHEEELFPEHEANFIGCT B L, b BB A EIFARE & €26 KR 24 (EX 5 4 13
Ao R, 3 £ BBk G M 85 % 3+ bk U 55 R ST Bh # bk AU B 3L SO IR RR A B AT A AL K
B, B 131 A7) 6 B AR K IE R AL A D 4k & (train set,n=299) . A & (validation set,n=17) F= M|
X% (test set,n=15), B IN% Unet ADIREFINEL, ZIKCLE AT/ RAAR, sHA R £ 5
YL 1 g XE P e AR A RATE ML RN I8 AR @16 3 (JOU) AR BRABDLE (VS) o X 42 &
EFHAEF A (PCK), SEAEHKEBEE 2 PASIEAAKRECLE S RGeSt iT e Bt RN EAFE
BAEZ KO ERREEZREE(0~20) ABEBEEO~]I M ABEEEAO~2 50)5R,E51EAH
0~5 9 (RihFE~HE), R EMEZE 1IWNXET. ABEKC L G 3h D45 KA AN &AMk S
2509 33 )L (IOU) 4 0.28~0.77(P<C0.001) . AR B ABMLE (VS) 2 0.62~0.99 (P <C0.001) , X 4& & £ #)
4& 3+ e (PCK)-10 mm 4 53.85% ~100% (P =0.446), ## £ 2 i FN LR 2 7, 82 Fn & R 3%
B ELE ZIAEN K RIGATIF 0 Z Ao b9 T AL H . M 85 3h 2 Bk L U IR A L AR A5 P Bh A AR L XA
L. ESAR KA A A T A 5 &, 2NN FH AR A A o, A MBS S FHIA 3 5. AEFH =4 4
iR B W R B AR B AR AT 84590 Wk B 6 A Bh AL o K 4 R EA  H P A U R R A X R 69
BERG,ZX 1000, £ IBAKRECESRF ARG HEFELT 0N, L FAAMASKEIONAL;
AR BESL S PR CLE R FAL B ERRE(EMA 60%, &AM A 51%), i . BFTREFIF
FECTHABR LA ZABEHRCLERIRATITN,

[KEBIFY oMM E; AKhesd; RAFI; REAYR.X &K+ Hmn

[FE 49 EKS])Y R814.42;R737.3;R737.2;R733.4 [X#k4iRE] A

[XE=4S] 1000-0313(2022)12-1535-07

DOI:10.13609/j.cnki.1000-0313.2022.12.013 FAg R (T IRERS ) FRIREE (OSID) :

A preliminary study for segmentation of the areas of pelvic lymph node on CT images based on deep lear-
ning algorithms LI Jin-peng, WANG Ke-xin, LIU Xiang, et al.the Peking University First Hospital,
Beijing 100034 ,China

[Abstract] Objective: The purpose of this study was to evaluate the feasibility of automatic seg-
mentation of pelvic lymph node areas on CT images based on deep learning algorithms.Methods: Two
datasets of the consecutive abdominal and pelvic CT images in patients suspected of pelvic malignant
tumor were retrospectively collected.178 thin-layer portal vein phase CT sequences were incorporated
into this study and divided into 2 datasets by primary disease.In dataset 1,131 imaging series of 131
patients with prostate cancer from August 2018 to April 2021 were recruited for the training of a deep

learning model.In dataset 2,47 imaging series of 47 patients with ovarian cancer,cervical cancer or rec-
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tal cancer from Jan 2021 to Jun 2021 were recruited for the external validation model.All the images of
dataset 1 were reviewed and annotated the located areas of pelvic lymph nodes by two radiologists. A
total of 13 areas were divided including the lymph node groups of inferior para-aortic,left common iliac
arteries and veins, left external iliac arteries and veins, left inguinal, left internal iliac arteries and
veins,left obturator,right common iliac arteries and veins,right external iliac arteries and veins, right
inguinal, right internal iliac arteries and veins, right obturator, pre-sacral, and peri-rectum. All images
of 13 series of dataset 1 were randomly divided into train set (n=299),validation set (n=17) and test
set (n=15).A U-net 3D network was trained to establish a model to locate the pelvic lymph node
areas automatically.In dataset 1,the intersection over union (IOU),volume similarity (VS) and per-
centage of correct key points (PCK) were used to evaluate the model efficiency in localization of the
pelvic node groups.In dataset 2, the qualitative evaluation metrics were used to evaluate the perfor-
mance of the model (on a scale of 0~5 indicated unsatisfying to satisfying) ,including degree of model
coverage (on a scale of 0~2),degree of model excess (on a scale of 0~1),and extra-nodal region (on
a scale of 0~2).Results: In dataset 1,the intersection over union (IOU),volume similarity (VS) and
percentage of correct keypoints (PCK) in the test set were 0.28~0.77 (P <C0.001),0.62~0.99 (P <<
0.001) and 53.85% ~100% (P =0.446).In dataset 2,the medians of sum of all qualitative evaluation
metrics score of pelvic lymph node groups:5 at areas of inferior para-aortic,left common iliac arteries
and veins,left inguinal,left internal iliac arteries and veins, left obturator,right common iliac arteries
and veins,right inguinal,right internal iliac arteries and veins,right obturator, pre-sacral and peri-rec-
tum,4 at areas of left external iliac arteries areas,and 3 at right external iliac arteries and veins. With a
standard of sum of all qualitative evaluation metrics score =>4,84.59% of the predicted outcomes of
automatic location of lymph nodes areas were satisfying, and the bilateral inguinal groups were the
highest, with satisfaction rate of both 100%.In a total of 13 lymph node groups, the satisfaction rate of
11 groups was more than 80% ,among which that of the 4 groups was more than 90%. The satisfaction
rate of location of bilateral external iliac lymph node group was the lowest (left:60% ;right:51%).
Conclusion: It is feasible to use a deep learning model to segment the areas of the pelvis lymph nodes
on CT images.

[Key words] Prostate tumor; Pelvic lymph node; Deep learning; Tomography,X-ray computed
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