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Abstract

Acute Abdominal Pain (AAP) is one of the most common emergency symptoms, with an incidence
second only to fever and chest pain. The rapid and accurate assessment of patients with such symp-
toms directly affects disease prognosis. Point-of-Care Ultrasonography (POCUS) has long been rec-
ognized as one of the important examination methods in emergency diagnosis and treatment. PO-
CUS has high sensitivity and specificity, and serves as the first-choice examination method for many
cases of AAP; for abdominal aortic aneurysm (AAA), POCUS is even the gold standard for screening
and follow-up. How to further promote the implementation of POCUS by emergency physicians has
long been one of the key priorities and challenging issues in clinical practice. This article reviews
the application of POCUS in common AAP-related diseases, such as acute cholecystitis, acute appen-
dicitis, abdominal aortic aneurysm, intestinal obstruction, and ectopic pregnancy, aiming to further
clarify the value of this examination in the emergency department.
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1. 5|8

SN (Acute abdominal pain, AAP)E B & SCHRFEERT A /DT 7 RIGAEGIGYEIDIE[ 1] AR
B R 2 E B M ES KR E . BN LS E T HABETRE2]. HARBMIR T KMR(3]E
W[4, T HESRESEIRIZIREE, AAP —EETSEANEE[5]. X AAP FIPusHER 2 W A G
RRERE—ER, XFLELEGZERENELR, BEER B, M. BRERESEHETRE . It
HRSCEARE, IXREAE R I [a] A 8 10T BRI 7 [m) (i H W b T e 1340 M I A ik S B R A

P e T DR B A A4S HAICROAS . Rf. o i —BER 22T h RAAAEE6].
X2, AR CT MRI KA, LRI I B A A 7]. BV EE 75 K 2 (Point-of-Care
Ultrasonography, POCUS) W] LATEATAr/ 212 1 7 BEAT, A2 I RS 75 (1) ZE A I L AE R B 78 o5 AN [ X 3k [ 8. 1
i POCUS 38 & fig PR i e B 0 = B R FE SR L@ VR IT 7 &2 AT K4 AAP &3, ik POCUS A
I BRI AN EE R a0 CT S5 2A G45 B RY ER T SR IR 2%, 38 Re PR ERIT % FH 9]

2. HFERAHEREANAMERK

S AEFE % (Acute cholecystitis, AC)TEFTH AAP RIFEH HIE 10%, M 90%~95% LA IR FE 4 A
[10]. MHAESEAER I AC R R 2 A X BARAH [ RE 75 22245, 47 POCUS B 5 0 SR8 B AR R IR
BT S E ST A AT RE11]. AC % WE RAER Oy & 5 R A FIESOR, JCH 2B
JREYE[12]. B SE RIS A 1SR R B IR E Y R RS LR THHE AC [13].
e SRR BN BT = BRAE, RIARI  30E 5 R (HREE AL S0 B KR, M ] B [14].

R ERAFIFEE IRBESE A (1) AC HIEMHZEVIBRA, Btk POCUS AMUA BT T 45, iEe NfilE
FARITEMAMEE[15]. BEFRP] POCUS X AC KIS I LA 5 m e 7 1E(94.4%) -5 A & HUBME(70.9%) [16];
(B0 TN FE S5 (U AR PR 5 1k — B3R TH 171 AR RX — R, A ANTFR 72T = I E
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WIRTERN 2 I 2%, HAZRE TR R Al ik 0.94, HEFEHEEE f bR ek 7 Z R i[18]. 53 4hn 1 B PR
AC 22 3, 76 1 /NS RIEAT POCUS RE A 8 /b J 3 7E U2 BHE BE i 1R] LA K 21205 [ 52 [ 19].
FAb AT T WP T HA A H B 58 SRR RIS DL (18] 1), POCUS %% CT L B i [20]

55 ) O 5 A g I IS DA AL T 1 o [ P PR RN S AR R, (BREMERNT S
mm FIIERESE A AT G & F (21, 17 POCUS i WLAHFER K, JHZERESE E OB H >4 mm). [HZEfE S,
Fi PHFERESy 25 H T RV S AE RN, X AC PR TRIUE N 92% [22].

Figure 1. Ultrasound images of hemorrhagic cholecystitis. (A) POCUS demonstrates that the gallbladder lumen is filled with
mixed-echo material (arrow), indicative of blood. (B) Color Doppler ultrasound of the gallbladder shows avascularity of the
gallbladder wall, with echoic material visualized within the gallbladder lumen

B 1L MEIHFE R & . (A) POCUS o IHZE 5 N 786 & [ A s (7 2k), ARGRIILIR. (B) NHZER 0 2 I i 7
BoRPHFERESR = M, JIEFEE AT [ A ) 5

3. BMRER

SPE E 7% (acute appendicitis, AA) K F ik 96.5~100 B1/10 /i N, FERFEABENEHFE23]. H
TR 2 o3 S S BRI AERE, DA R MR Sl [24]. bR s BERE AT 51 28RE « SR IMIAZEHL
Z R T FHRIA TR AA IR IUVRRIL, HIXTHEERIE 4~6 /NI JET7 HLEU 2 [25]. PRI AAP
B IEAIEIR 5 B AER AT REI A LAY,

Figure 2. A 3-year-old boy presented with fever, vomiting and abdominal pain, and was ultimately diagnosed with acute
appendicitis. (A) Longitudinal grayscale ultrasound image of the right lower quadrant (RLQ) shows a swollen, fluid-filled
appendix with an appendicolith shadow at the base (arrow). The distal margin of the appendix is ill-defined (tip), and a mi-
croperforation was identified on histopathological sections. The surrounding adipose tissue (asterisk) exhibits increased echo-
genicity. (B) Corresponding longitudinal color Doppler ultrasound image of the right lower quadrant (RLQ) demonstrates
hyperemia in the appendix and its surrounding tissues. The maximum outer diameter of the appendix measures 14.6 mm at the
base and 10.3 mm at the tip

Bl 2. —4 3 ¥ REHKH. KA. BE RAGCHINEERRER . (A) A FIEXRLQ)MIA A ANk A
FUE BRI IK R SRR R TR, R 45 A IRE (T k) i PR R I B ANE M (R, 00 BRIV %
fLo FARERIARACGE D) AEREE. (B) MM TR X RLQ)KII F Rt 2 3 B 75 R 5o b R L2 ) [ 2H 23 )
L. BRI R IMEIEII & 14.6 22K, 1ERINE Y 10.3 =K
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—TERXE AA 47 POCUS RTIEYE . 2 HO WAl R B AR IUBE 47 5 BRPEACLAR L AN B MR L
TN 85% 63% 22.9%H1 24%; X EMRE LK FE EAXT AA (R BA h ST, ARURES
B T B — AR TE26]. NHE— DR TT POCUS #EEXT AA M2 RS AW, —IaiE T 9283
51 o] JF2, 768 75 6 2 AP % A 8 7 R I TR U R A 1 22 SR JE A B T (R S AL AA TE 2 BB i
)L I PR B S /(1 2) [27]. B — T T 61 L5 MERISERL AA 51T POCUS Jo & B
TR L RESEME L BEYEZR A 5N 66.7%- 96.8%F1 20.7%; bk Zi FLIH I U 15 151 (72.7 %)« X 327~ POCUS
TEVSWIEEL AA Z2 I TR 7 TH TR A i (1 R S M N BH PR DL AR Ll E A 1 2 3 DU 75 45 A A R 25 DA Sl
ZiR12[28]. EIRIEER B POCUS X} AA K2 Wi 5 Buist .

4. BEERIBKE

F B ik — S MO I AE A SR DR LA, 38 3 A8 /0N 1 1 A T 4 4 4 SR ST L % 81 B 4 7 LA
FAI[29]0 FLAERE FAT S R bk e S Bl OB I I K RIS A o T SR B o vk Bt ) TR HERS 1T AR 55, & T
R KIRE[30]. BE 3 BhhkJE (abdominal aortic aneurysm, AAA)E—F K APER . AT, JREHIE 5
KIE R R[31]e B RO B N1 B BEREEIE T2 ALOS 17 Ji. — B2 AAA HiEJ7
FNFAR[32]. AAA TEARBEZREEE TR, FIRZ AR AN mIE A OARA “ERIERR” o 1
— HIR AR R IR AR R ZE LA 2, B IR R IR b S I B M L S 3R, i AL A Rt
ST AR AR = [33]. FEUEAE AL T 4T POCUS 2 HiLHA 58 2 I (8] M F 2 a6, RItx T AAA 47 POCUS #a
7 5 25 0 U 2 e U AR (340 X2 AE AT =y N WM B RE AR IR 2 A 4R AT 1 U P AR 7 ] PRI
1/3 FETE ARE[35] [36]0 — TEF XA 0o L 0 e RS () N B () POCUS i A /R 2 i 2 Eis 71%
[37]e —TZAN 1010 L F¥FEE 71.3 B BHEE T AAA ET R ER, ZEEEE AAA B £k
BRE 35 mm, M BRIZH AAA BE TR EIL 47 mm (14 3) [38]. X —45 R AL H IR ZISC R
POCUS Xf AAA #4707 2 (0 [FIIS IE Pl HE 55 A IR R A 79k Bl 3= sh ik b 42 2 S e[ 3912 RS T3 ik
WEEA FIRBURH R, HEIRKT ot AAA BERAREHZ TR 4 1%, —DEX AAA SfatEr
POCUS ffiftie7n~: Z 5N 5200 4 65~75 % otk b RAG 2] 15 A~ K T 29 mm 1) AAA, Hp A A3
N AAA KT 5.5em FHEFAR. HFARERLINGEE LS AAA BRREEC, P A 1T & 55 & n]
REEL LA K[40], HIX—Z5RIRPMERZ B T SE, FSEE VN T LETHA G EK . AAA JETR AT
RIEEH SRR, X LM AAA THE N SHE 75 Z LU EARE41]. 74, BATEGHESES
AL AEREZEDR 26 POCUS &5 S UEmf I AR [42]? 8 mis ATER) AAA I 2 /2 575 L 2 [43]?

60mm

General

aV = 0.06m/s
Dist = 0.33cm

Figure 3. (A) Echocardiography reveals an endovascular aortic stent, with the maximum diameter of the aortic sac measuring
4.86 cm. (B) On color Doppler flow imaging, an endoleak originating from a patent lumbar artery with a diameter of 0.33 cm
is visualized, which is located at the left inferior margin of the aneurysm sac

B 3. (A) AL ERoR — D EBIKN S, TSR KERN 4.86 oK. (B) EROZEEMARGETS, 7T
WK B — K EARN 0.33 ERFITBUESN K A, AT Shbkos i 42 N i
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5. %8R

M NI IIE AT 52 B FHAS R, A T RS BU A BH (intestinal obstruction, 10) [44]. ‘& 1] LUK AETE
TEWE 307 . FrA /N8 BH (small bowel obstruction, SBO)R i W.[45]; FH XKL B [46]. PR+ 10
B WP DA AR JE R « FLUCNAIAN IR, AR R s« L E g v o R A5 SR R R I — 1,
{EATSEARE5[47] [48]. FERRIRZ 10 R ZHHMEHAERME A, B RetH . SRR K . Sk
JHHE 5 GG 15 K [49]: B WA REBRIRIZ A S T K B E A2 [50] sk RSR[5 1148 2 5 FLAE 06 [ 52] -

10 MAYIEPRRILEFEIDR . IEM. Wk, AL THESHME (S 55, (HREG A A B [53]; 8%
R A RE B IR AR T EARE, RN FBAR M M, RHEFREE A 4)[54]. WHAERH
POCUS XHR%E 10 HF RN 90%. KEFEIE 96%, 58 X LALLM H REUE 2R AW E, {2 POCUS
R BT J538(55]. 24 POCUS MER WY 7k, HEEIE, N SWIEshinE. g DL i 2 i
K, SHEREBEER, FEEE SBO [56]. MBI POCUS fiF RAFE/Na K. 7ol AR
WARBERAE, FEaAEIIRE B R [57]. POCUS MR 3AFE T o vT LLIE i WL E2 i 1T 437t A F 5K 3 35 b4
(A3 X Ak I 4K 21 SBO (3B RV ZE R o 1o e E [ fizp 8 BH A AR /D> DA 2 Jizp A58 BHL 0 -4 B 2. [ 58]0 1
A NS TES 9K (115 BURE AN 5 B Rz v 4 2 7] - 4R AT BE R R 7 7792 [59]. POCUS 2 W7 10 RSk I AE R
NGY KT R R H G A Ok TR Rk 18] DL SR [60]. RIS X TR BB S Wik
Wi IR L R4, POCUS WHEREULF IR . (HFRZEEGIE, B&IE. BRANSRIEAR. EHEER
POCUS fE2 Wi 10 R IR 2 K,  H Al w2 AR5 .

Figure 4. A 12-year-old boy presented with abdominal pain and vomiting. (A), (B) Physical examination revealed that the
lower abdomen was non-distended, soft but tender. Bowel sounds were diminished. POCUS examination demonstrated two
non-functional jejunal loops (indicated by arrows)

F 4. —% 12 Z B ZRBARLH®EZ. (A). B) AR TIEBAMNK, FEEEER. HYEEES. POCUS K&
TR WA AETH RS (025 B R (B Sk FTR)

6. FIIEIRS RIFHAN

POCUS 7& 7/ #F Jk (ectopic pregnancy, EP)FIHE74 % (ruptured corpus luteum, RCL)Z Wi - /M E A
SIMME[61] [62], HEAERA — B &IX PN kM AT B(E 5) [63]. X THRMRK NEHaZEHE,
TS E AR BIX M, W SR G P L, ISR B R Y R RO I R BUR S B AR T[64]
B RIRL) 1%~2% RN FALUEIR[65]; (H—TRgIN T 2185 A L@t DI Hre B2 W EP BI45 R
(8.5%) 51X —HHEAH L [66]. A NN RGO 4 75 S AE VAL 1 POCUS it seka 25, 2 H
Re S AP WoRIEE L [67]. TR BB FIRAL EP K H LB AN R, — T4 O S5 55 A7 4 4 A B9 7 S
AR POCUS K25 5 & LT A Al B B K i [68]. #7027~ POCUS R 75 & B b 28 K iy 9 v
AN v FE B e AL SR R R, JURE R T IE 94%, AT b R BRAECENF BRI X EP FRIRE S 4 T 2 ik
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99.5% [69] -

Figure 5. POCUS demonstrates the following findings: (A) an intrauterine device (white arrow); (B) an ectopic pregnancy
(red arrow) at a gestational age of 7 weeks and 4 days. CRL, crown-rump length; GA, gestational age
& 5. POCUS &R, (A) BEHNRGU(AREEL): (B) SR GBS k), ZEK% 7 Hin4 XK. CRL, KEK; GA,

7. RAGEASHRIERR

WU B R 5 A I R TR IR, AH 2 IR N R B N B R & 45 A (ureteral stones, UC)RY, T35 & 7™ 1)
B LUm[70]: UHRERE R KE TG P E 000 KRR R E T w71 S AR 23X MR R IR
FURZEMENE, AANERFERIKR[72]. HUWIRIE S A5 & 1wk R IE B G (urinary tract infection, UTT)tH.3F:
AU, IR LA A PR SRR, T E B UTI (73] W R R EE AR HRLIN 10%,
R BAE B M R R, 10 ELZ RIS e N[ 741 JUTFTA N —4 &84 it UTI[75], 22450
EENRE LHEICHGR AL E . KRR ABESE A2 m fa NBE[76]. X IR 2454 32 BI4T POCUS
BB R EA R IL S 80 WA, ICRIAMS AN BESME, X277 Z 1|
JE R LER[77] (78] RUE AR B BRI R 45 A AFAE, (Fl I BB PR 7k L e (A1 FE S0 PR A FHLAE
1, XARARBE SIS e VRTT 5 % X UTIL 3547 POCUS [FFET7r 52, PROAIX RE P B2 S
PEAWIRES A B aBUK SRR SE[79]. (AT 2R % H L8 BHE A PATIE R 22 RHEE A
PAT, HATEA €. A0TSR BN 55 N B R A2l i POCUS 2 S FAK 1) R85 5 %
YL 90% [80].

8. POCUS #iTHER

AR 2 B2y LR TS th 22 18 L k35 I RS B2 o A58 7 RHER AE AT POCUSS, AT oLk A AN 4
AL R R BFRRIR S R MRS E, AR B AN (8] A B IZ W . R8T 20811, RIRTBEIT
FURIHI BT B8, 6 T REATE BN A A R 2 22 85, RN S B AER s ia E . X
MR VL2 A XA EK ST ], LG A2 2, i BB a8 A R & al
SERPAS BN I KUt i, R OGN (82]; AR EIE B, A RHE A IR RS
K Rk Z AEAFATIAE AT POCUS I AN REIE I 58 PRI 52 i PR B T o A6 8 9 15 AT A i TR0 1 PR T
B TI A F RN T8 P X S8 85 B B GAREAT R A o 4 AR ORI il B 5 AR SO PR 5% POCUS, RIS
B A A AT 22 R 55 52 UG B —— X AEVF 2 BT HUM R A7 A2 (83 ] XA ALT- REA R ok LR IR 2 1)
B, RS RIS BHIE & MV A B A BRI TR o (E B R W X S0 BR AR HEAT R S B R RS I i
fiATIHhAT POCUS, BEREA R4 & TSR AE A PR 256 5l 75 BHE AR b8 A s XA e Db =
JYORURIR O . U T KURS:, IE RS LR ST I IA) L SR IR R R [84]-[86] o
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9. &

B2, WF FIRGRIN F POCUS Jo5E& ek, BIAHARMA. . 205, P, Lal.
TCERGT A 2N . XX RS AT S JEEE 2 EXIHE . 2 POCUS MR 48 R R T FR B sl ziz
Ble (EIATE B ZAE BB RN A2 AN, 1% LS 75 R Hh i) B A RE — I DI 3AT s 7RIk
AIREFHE S 2 I 22 AT POCUS. (HEESRIREMZ, T U ekEA L B,
SEEAENYEL A SR BERER RIE LR SR EAS B LR A AW, TS BRI R A B A
M HMLER 2 2] . 2822 2] 5 H R S POCUS 45 & TG 5E Re i my HBUS It 50 =%, XX POCUS H T
AAP (1297 TCHER T I RS R .

B oW

SR PR BR AR 22 55 — I PR 22 Bt S RO T AE ERE R A SR Im RS T BRI 15 T, IR
HRBERFR S PR 2 Bt SRR B2 2 il W AR 2 B AE B AR BT I AR, &N X B ER
BepRSeiB it ROGHTER AT By (3 B DL SRS Ak IR EL IR R R K222 I PR B SRR 2= H 1
FiRERA . AR T IR AR SR BT R ais Tl R kb se SR

SE
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