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Abstract

Abdominal bowel sounds auscultation has long been regarded as one of the examinations of ga-
strointestinal function. It is widely used in clinical practice. It is mainly used to diagnose diseases
and guide clinical work, and it has an important position in clinical work. With the rapid devel-
opment of science and technology bringing about tremendous changes in medical technology, the
problem of data collection and data analysis of bowel sounds has been gradually solved, which
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brings huge potential to the clinical research of bowel sounds. This article reviews the develop-
ment of clinical research on bowel sounds in abdominal auscultation by reviewing the literature.

Keywords

Abdominal Auscultation, Bowel Sounds, Detection, Progress

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B i sl a0 NI 2 R B, g 0 NARAEREAT T AL 7% - fi i A #EAT LI 4 v Ak
ek e SR EEEAENF &L, BYE —EUORES B BN IREIRSHIR R, ByEirs
PR TAE A R — B E A AR . 76 20 tH424) th Cannon [210F61 7 IS & W2 HOR G, Bl
REEAETZ RN, M ERNEZER Y. BT B & s a5 B EWRE,
AN R AR T2 25 R 3 BOL IR R E A FR[3].

BB B2 HOR B PR A St LRI AN BT A R, DR B A BOR SR EORIAR AL, IBH A D 1 e 5 4L
o R B AR o WS, S R PRATE FU A R EOK BT e o ST 15 A2 [R5 Ok 72t e e 4
S i PRI T 7

2. FREMESEIIZA.

RGNS H W2 J5 A ZIR N2 a3 AT A T2 . MR NS, PR aT AR “ humik”
5y ye fo BREES. AOUREES. ARREES. BAEES. RIS, RREES. A LREE. A MEE. A REE.
AR “DUo3%” 7308 ke BIEES. 22 NIRES. A LS. A T, BN DXCHR B I Y
JIE SR AE R BE 55, I J P 2 A T RSSO 8 i A AL o 2 I PR A v BT R SR F W 2 88 0] B8
Wri2 BRI NI ARIE I T2 0, A7 28528 NIRRT 2 — B Lt aT BA, - R 3 AT B
SENEREARIE, KILWT2 =AU BT S B R B B[], XTI (a]_ b ss — g —E,
RE B FR I RALRA N B 5 H I 2S5 08l A1EE @ AN ST Rt AT A2, A
NS 2 e sh i MR S W2 45 R o AR — BB YOS EI[4] [5]. BRAEAEX D IEH
NG RS H NG i, R Bl R A B I W . RPN E) L SREERFIWTR 5 e, HE R
AN EWEIR[6]. M HARSEIT 2SR & RS 22 F L. 8. OF. RS LA
PR 55 . NHAE X 7p IR 2% 35 R RE 0 A PR, 10 ELAE SE B PR A e A v B A 06F ey o (0 ok
RIS L SR (AR L SRy SEIAEAD) [7]. FEIRR AR, e A 22 ORGSR Z2 AT AFIER
Az —, BUARIMESITS s KBRS, ElmR AR, Wrisas i S &2 A HTHE % T 2
SUEGATRE . AT KRR RoslriZ 48 il R HR AL B 2 —[8].

3. G AR IS E IR TIEP R

BEE R UELE 2 IOTT RS, I PR 25 A S i A, B AT AR o FE RSk o A8 DU OB TE b A 2B 435 A
NS E XA L, AT FOA IS E IS oz W e is SE . BRI E 2 iR

DOI: 10.12677/acm.2022.121090 607 I IR = =23t e


https://doi.org/10.12677/acm.2022.121090
http://creativecommons.org/licenses/by/4.0/

e, BEk

AR BRD 1)— 858, AR PR EAR KRR BE 52 31 M IR sg e, BRI T s & iR} 20 7T 1
— Tl R 7 S i ) 5 T 12 e SUBDRE SR — I0UA R IR R 7, a8 A 2 LN B A 4 A fi
BIEHN) 12 i il s RIS 100 A . AR RN Iy o R O 1E H Som BRI 1K . i B R
B T2% % SN R B (S —E0E), AT 64% M2 REEW 2 B2 EM[9]. 5
ZAHFIRE TS, Seth Felder [10]55 N8 T W12 1 8% L T f e N K M BE A8 2 1 i &, Jd i AR
A FONRHER A AT HEZ W, I IR AR BRI A 5 A5 BE 10 55 i S AR UM 23 7R 32%- 229%F
22%. 1B T BEREAIA J5 B A RELEC BH L AR 73 900 23%- 28% A1 44%. T IEW . I BERAAIA J5
FERH, T VA BB AT SE 43 5 59%. 529%F1 53%, A AN T2 HEAS R — A FH I R
K. A FUE I A T2 80 S R AN R BE AR NG 3 v B, T8 I AR [ A 4 1) L
TRIME 72.7%, N NILAEL W A B A & X [11]. 78 DEIESE AR S0 B AR R G E R, REH
PN TRV S TEAR EYHEER, UARBIEARIF2IES SN EAEE AR, R AR )
FEHGEITIZ A 2 AR JE G5 R A R0, NI i 2R 247 BN DI [R], ALK FLcAE 584 H
TN EIEBN[12] FIREA RN NGNS 5 TS TESR 56 S0 NI = U8 ([13] RN R S s &
Wris gk RALHE NG B R RD, NEONrae AR, 1 AES P AFE A W R A E TS
e g Rz BNgem, B DU S a5 R AR B 52 B PR s AR R PR

4. BFULBISFITISAN

A s & W R 4 S O R RS BRI R G R Kb g B R B AR A
BT, AD AFREIG, 8RNSO S OS2 . 1991 AETF0A H 3L iz P 5 15 4% [14] . 1997
SEFFUEA A IE T T O L A% LB WP A A R AR U NG 5 [15] o B J 120 R FH S AR
e ANEARHR[16] FEES AMESL AR, N AR N4 0 BT 555 5 b B AR AT (5 53 0, IR & 258,
PREUE SRR, sSSP S B Sh3eH[17] [18] [19].

JIE BN SR AR R A T ARE “ JUAME R DU 402” AT A ERRAL A0S 3 R4, BTk SEL A R A
AR EAT 2 AN OB R . ARSI I 6] LI AN R 4 IX I g i R, RES 3R (s 315 5
(B FIEM. TIEHE) [20]. 2018 i s T N LA Re I imng &, FHAER2RIA 90% [21]. ARFF
/NI 3 A FH T 28 T (S 3 I R SRR T 20 MRS 24 /NI IR R IS I E %, MR HREL T 8000 A
BB, VMGG AR RIS S 3 B 92% [22], RAZHARBAHRSM
SRR SRR AR o 1E 244 REAR A, BEETHREN B ARAN KR, KEH N TR 6
ICAAETF AT . M & 73 i fE 456 KB 73 A0 N 380 g 2 21 18 S B 12 T, BSR4
LR [23]

5. BIF ST LA RIER

FLAE 1955 4F, KR TRl E 5 IR B E s s A OGS R [24] . BEJR AT L2 s A i
ML g 4G 0, A2 S 5 R T B R IBHT A [25] . 32— P REAT /N s 3l 5 i BT 7E[26]. 1961 SRR T
HE UGB 2 AT G E R IR AC AR oh R A I RN o, S i R s
BRI F 5 IE 5-FR KA K[27]. 1967 4R E M FL I B K] T 3 — & il kg H i 8
[28]. ZJEiZKIBALE (GUT) &8 A A SCE AN AR R i 35 BOA S o e B R AN AR 1Y
ICFHAT YRR, JFSRIVA RIS B R . MG SRAE . R MAEH EERE7]. BEE THEHLEAR
AWk, 1975 ST BUE R AL A S My &, ik 7 AN TARECO DL, (HHA L Z A TIL
R B I AL T2 5 P, iy ELURIN AR AR B D T AT AN 5838 [29] 0 2 Ja W ST 1B HTT 46 i & A

DOI: 10.12677/acm.2022.121090 608 I IR = =23t e


https://doi.org/10.12677/acm.2022.121090

i, Bk

IRBIFIEWIE e, RIE SR, B3 [30]. SEBER[31]. M5 ML A RE[321 B H P ipny a4
B AR, AR IIAE I RE S W G A e 2 Wb ot e 9t . 1990 4 H AR} 52 il ik of Ji it B 26 3
SR WM R 2, S BT B A N SR RN Ty 3 AR B 1 AR 1 AY), fEFEIA
DNIX IR 7 v AT} B A B E R AT 2R, DR VR YT T R (FAR or £R5F) [33]. 1993 HFE—TXf 75
T AR SR AT B NS 5 B R T TR 9% S G S B D L SRR RD . R AR [34] . RSB
I TR B i RS EIEE B e S R SRR, [RIRR [R] RRR T [ TE Bk
[35]. 1997 AFEAFF 5T N S JE i FE A 22 ) A 23 1l 12 U 56 I W B AN 23 SR B B B VG 3l [36] . 1999 A4 7835
I RS AR AT R AT I S R B S B A A R TN 3 B 1 (R0 B RN T R, P
T8 I B IE A IS S 12 W i B B A AU E Y 91%,  HEPED 100% [37]. 2003 4 FL A it
FaE 7 P A L ) BRI o ot Lo R, R IR ST 0 2 M 5 R S T R 3 AR Aot B 2L 8 1) TR R
e B A BELEST [ 0 38 0 S B T I S AR TEAR, AR W a5 7 b7 T BE7E A A5 BH JE 61
PO A WA — 2 MME[38] [39]. )5 A B FAT HAH R 145 5[40 B Fi 3 idE— 20 R L2 1 Ji sy 5 1) 81
TR RORGURI AR 15 77 S S0, A SZERN SV 2 R [41], O BN B R S g i R 3R 2
—[42], T H RGNS 155 WAk A A 55 [43). AW U@ (R A Y i e B ERE
P AR, IS TSR N B IR K S[44] [45]0 15— DU - B R 2% R 1) S )
Jone o 5 ik R AR SR AR AR, MR R T —Fh, AT RAEESE . B AN TGO H PP Al R R
BEMIE B 1775 TGS AT B Ay R W e AR I S ERA ), R R R 2 R R T
M EFE[46]. BEE ERAS [MPRIEERE, MMIFHEIGER)G BE BB W EIRES, —DiFELT 7T
Xof T2 X AMREAR S5 FIWT AR S5 B B R s TUGE A T A AR 5 HE BT B A0 & B Rede o B T Re ik
ST[A7]. A A I SCHR B SRR — WA [12] [48]. ST I FU4 H SRt AR Ji5 1 1S 2 e 0 B 1240 e
A5 B B E[49]. — T ) 28 44 I T AR B ARG S & R 7T, R IR G I 3 i e]
80% [ 7 PEHERR A J5 B AR FEL[50] » 1A BF 7038 a8 o) LU R A1 J5 B 5 B R IR 5 3 /N s 5 Pk 52
FIARAPRGS, HE— D UE B I A0S 5 58 SR JG B G & X [51]. FREART 5T /N BT IS0 B AR 5
R TN e ) L U S R NG, R IR R G K R [52] . dE— 20 N G
LWL AT B T8 AR G N 3% K2 SFAN [53] [54]. U B 90 3 @5 S 48 37 44 ik JE 5 ity 35 A 31 i
LR AL B WG AT T R AR B X A2 W 90% 1 BUB AT 92% MK = 14 [23]. A& I8
i 67 22 NS, Ha S 15 AL, FR@ T R 0 R T Y i R BLE
SV ) B 2 PR R RS S R R B B R AR E . TR T MR R Y
[ HELEAFAE [55] 0 AT NS T s I IF 70 20 AT BT 46 4R 093 R 22 R 1 2 90 5 4k T P s S5 3 v I i 3 L
55, WONEE AT e 2 % 8 iE ) B E RG[56]. FEE NS S RGEHE R R &R RIS,
W5 SR BOZ WG UE . 8IS B A AR B G ¥, RS AR IRBE AL TR TL, A B 5 W 43 B ot 9
TR B B D REPEAN 75 T B A BR80T 55%

6. AISE KN RRE

P E W2 KBRS A & B piEh R a2 —, # 2N TIRRS B, EEH T
BIRZ I LA FIRR TAE, HAEWK TAEh A EE AL, BEIRIEL A IR R, AR 55
A, R ST TR RGBSR AT, AATZEE A TR A A RIE A R B & Wy
X Tl ARTE S IE AT CT. MIR S5 @R B KR #5089 . AT E H B R VUIGEHIEET 2, K
A (VIS TR S P 2 SO BB B AR . AR NS SRS sh - AR S S, S0, i
W R 2. s B S O R R S A LE RO R 2% M AL B AR E . N BB A,

DOI: 10.12677/acm.2022.121090 609 I IR = =23t e


https://doi.org/10.12677/acm.2022.121090

e, BEk

BAFMER, XK 23 F S U S IR TR 2R . BEERHA BRI R AT BN AR R
AR JE, BRI T G E R R SR o A SR . B AR T — MR A B LT S
(Computer Audition, CA), ‘& FEAFEF 2. 75 A, HLEF 2SI RIR B 2 S HoR . @Rt RN K 1%L
AL FRAE 7 NS IR SR AR BROR IS HF . BEE AR R R, AT T BR 7 A A bk ok bkl SRk G 6149 1
A . M B G e e, T DU B AT SEHL RGN B SR 24 /NI AN (R T A . AR
AW 2], ARTER TR FT, 9 BE SR IUR 3 M S 6k SE RS A A IR 55

&E 3k

(1]
[2]
(3]
[4]

(5]
(6]
(71
(8]
[9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Baid, H. (2009) A Critical Review of Auscultating Bowel Sounds. British Journal of Nursing, 18, 1125-1129.
https://doi.org/10.12968/bjon.2009.18.18.44555

Cannon, W.B. (1905) Auscultation of the Rhythmic Sounds Produced by the Stomach and Intestines. American Jour-
nal of Physiology, 14, 339-353. https://doi.org/10.1152/ajplegacy.1905.14.4.339

Felder, S., Margel, D., Murrell, Z., et al. (2014) Usefulness of Bowel Sound Auscultation: A Prospective Evaluation.
Journal of Surgical Education, 71, 768-773. https://doi.org/10.1016/j.jsurg.2014.02.003

Vizioli, L.H., Winckler, F.D., da Luz, L.C., et al. (2020) Abdominal Palpation Does Not Modify the Number of Bowel
Sounds in Healthy Volunteers and Gastrointestinal Outpatients. The American Journal of the Medical Sciences, 360,
378-382. https://doi.org/10.1016/j.amjms.2020.05.041

Calig, A.S., Kaya, E., Mehmetaj, L., et al. (2019) Abdominal Palpation and Percussion Maneuvers Do Not Affect Bo-
wel Sounds. Turkish Journal of Surgery, 35, 309-313. https://doi.org/10.5578/turkjsurg.4291

West, M. and Klein, M.D. (1982) Is Abdominal Auscultation Important? The Lancet, 2, 1279.
https://doi.org/10.1016/S0140-6736(82)90134-9

Watson, W.C. and Knox, E.C. (1967) Phonoenterography: The Recording and Analysis of Bowel Sounds. Gut, 8,
88-94. https://doi.org/10.1136/gut.8.1.88

Russell, A., Secrest, J. and Schreeder, C. (2012) Stethoscopes as a Source of Hospital-Acquired Methicillin-Resistant
Staphylococcus aureus. Journal of PeriAnesthesia Nursing, 27, 82-87. https://doi.org/10.1016/j.jopan.2012.01.004

Gade, J., Kruse, P., Andersen, O.T., et al. (1998) Physicians’ Abdominal Auscultation. A Multi-Rater Agreement
Study. Scandinavian Journal of Gastroenterology, 33, 773-777. https://doi.org/10.1080/00365529850171756

Felder, S., Margel, D., Murrell, Z., et al. (2014) Usefulness of Bowel Sound Auscultation: A Prospective Evaluation.
Journal of Surgical Education, 71, 768-773. https://doi.org/10.1016/j.jsurg.2014.02.003

Gu, Y., Lim, H.J. and Moser, M.A.J. (2010) How Useful Are Bowel Sounds in Assessing the Abdomen? Digestive
Surgery, 27, 422-426. https://doi.org/10.1159/000319372

Madsen, D., Sebolt, T., Cullen, L., et al. (2005) Listening to Bowel Sounds: An Evidence-Based Practice Project:
Nurses Find That a Traditional Practice Isn’t the Best Indicator of Returning Gastrointestinal Motility in Patients
Who’ve Undergone Abdominal Surgery. The American Journal of Nursing, 105, 40-49.
https://doi.org/10.1097/00000446-200512000-00029

Shimemeri, A., Sakkijha, M., Haddad, S., et al. (2011) The Value of Bowel Sound Assessment in Predicting Feeding
Intolerance in Critically 11l Patient. Critical Care and Shock, 14, 65-69.

Petrowicz, O., Muller, K., Hansen, W., et al. (1991) Critical Review and New Aspects of Noise Analysis for Gastroin-
testinal Motility Determination. Proceedings of the Annual International Conference of the IEEE Engineering in Med-
icine and Biology Society, Volume 13, 492-493.

Mansy, H.A. and Sandler, R.H. (1997) Bowel-Sound Signal Enhancement Using Adaptive Filtering. IEEE Engineering
in Medicine and Biology Magazine, 16, 105-117. https://doi.org/10.1109/51.637124

Dimoulas, C., Kalliris, G., Papanikolaou, G., et al. (2008) Bowel-Sound Pattern Analysis Using Wavelets and Neural
Networks with Application to Long-Term, Unsupervised, Gastrointestinal Motility Monitoring. Expert Systems with
Applications, 34, 26-41. https://doi.org/10.1016/j.eswa.2006.08.014

Ulusar, U.D. (2014) Recovery of Gastrointestinal Tract Motility Detection Using Naive Bayesian and Minimum Statis-
tics. Computers in Biology and Medicine, 51, 223-228. https://doi.org/10.1016/j.compbiomed.2014.05.013

Allwood, G., Xuhao, D., Webberley, K.-M., et al. (2019) Advances in Acoustic Signal Processing Techniques for En-
hanced Bowel Sound Analysis. IEEE Reviews in Biomedical Engineering, 12, 240-253.
https://doi.org/10.1109/RBME.2018.2874037

DOI: 10.12677/acm.2022.121090 610 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121090
https://doi.org/10.12968/bjon.2009.18.18.44555
https://doi.org/10.1152/ajplegacy.1905.14.4.339
https://doi.org/10.1016/j.jsurg.2014.02.003
https://doi.org/10.1016/j.amjms.2020.05.041
https://doi.org/10.5578/turkjsurg.4291
https://doi.org/10.1016/S0140-6736(82)90134-9
https://doi.org/10.1136/gut.8.1.88
https://doi.org/10.1016/j.jopan.2012.01.004
https://doi.org/10.1080/00365529850171756
https://doi.org/10.1016/j.jsurg.2014.02.003
https://doi.org/10.1159/000319372
https://doi.org/10.1097/00000446-200512000-00029
https://doi.org/10.1109/51.637124
https://doi.org/10.1016/j.eswa.2006.08.014
https://doi.org/10.1016/j.compbiomed.2014.05.013
https://doi.org/10.1109/RBME.2018.2874037

i, Bk

[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31
[32]
[33]

[34]

[35]

[36]

[37]
[38]
[39]
[40]

[41]

Liu, J., Yin, Y., Jiang, H., et al. (2018) Bowel Sound Detection Based on MFCC Feature and LSTM Neural Network.
Proceedings of the 2018 IEEE Biomedical Circuits and Systems Conference, Cleveland, 17-19 October 2018, 1-4.
https://doi.org/10.1109/BIOCAS.2018.8584723

Ranta, R., Louis-Dorr, V., Heinrich, C., et al. (2010) Digestive Activity Evaluation by Multichannel Abdominal
Sounds Analysis. IEEE Transactions on Biomedical Engineering, 57, 1507-1519.
https://doi.org/10.1109/TBME.2010.2040081

Sato, R., Emoto, T., Gojima, Y., et al. (2018) Automatic Bowel Motility Evaluation Technique for Noncontact Sound
Recordings. Applied Sciences-Basel, 8, 999. https://doi.org/10.3390/app8060999

Zhao, K., Jiang, H., Wang, Z., et al. (2020) Long-Term Bowel Sound Monitoring and Segmentation by Wearable De-
vices and Convolutional Neural Networks. IEEE Transactions on Biomedical Circuits and Systems, 14, 985-996.
https://doi.org/10.1109/TBCAS.2020.3018711

Du, X., Allwood, G., Webberley, K.M., et al. (2019) Noninvasive Diagnosis of Irritable Bowel Syndrome via Bowel
Sound Features: Proof of Concept. Clinical and Translational Gastroenterology, 10, e00017.
https://doi.org/10.14309/ctg.0000000000000017

Farrar, J.T. and Ingelfinger, F.J. (1955) Gastrointestinal Motility as Revealed by Study of Abdominal Sounds. Gastro-
enterology, 29, 789-802. https://doi.org/10.1016/S0016-5085(19)35951-7

Milton, G.W. and Clunie, G.J.A. (1958) The Bowel Sounds in Cases of Haematemesis and Melaena. Australian and
New Zealand Journal of Surgery, 28, 42-44. https://doi.org/10.1111/j.1445-2197.1958.th03795.x

Sprung, H.B. and Roisch, R. (1960) On Registration of Small Intestine Matility with the Intestinal Sound. Gastroente-
rologia, 93, 145-157. https://doi.org/10.1159/000202814

Adams, B. (1961) The Measurement of Intestinal Sounds in Man and Their Relationship to Serum 5-Hydroxytryptamine. Gut,
2, 246-251. https://doi.org/10.1136/qut.2.3.246

Garclay, G.A., Solman, A.J. and Wade, M.J. (1967) Apparatus to Record Bowel Sounds and Intestinal Pressures. The
Journal of Physiology, 188, 5p-6p.

Dalle, D., Devroede, G., Thibault, R., et al. (1975) Computer Analysis of Bowel Sounds. Computers in Biology and
Medicine, 4, 247-256. https://doi.org/10.1016/0010-4825(75)90036-0

Serniak, P.S., Denisov, V.K., Shirokov, V.S., et al. (1982) Importance of Phonoenterography for the Diagnosis of
Acute Kidney Failure. Vrachebnoe Delo, 5, 23-25.

Arnbjérnsson, E. and Bengmark, S. (1983) Auscultation of Bowel Sounds in Patients with Suspected Acute Appendici-
tis—An Aid in the Diagnosis? European Surgical Research, 15, 24-27. https://doi.org/10.1159/000128329

Radnitz, C.L. and Blanchard, E.B. (1988) Bowel Sound Biofeedback as a Treatment for Irritable Bowel Syndrome.
Biofeedback and Self-Regulation, 13, 169-179. https://doi.org/10.1007/BF01001499

Yoshino, H., Abe, Y., Yoshino, T., et al. (1990) Clinical Application of Spectral Analysis of Bowel Sounds in Intestin-
al Obstruction. Diseases of the Colon & Rectum, 33, 753-757. https://doi.org/10.1007/BF02052320

Santamaria, J.1., Vega, J.M., Valverde, J.M., et al. (1993) Study of Intestinal Motility in the Child with Acute Appen-
dicitis Using Phonoenterography. Cirugia Pediatrica: Organo oficial de la Sociedad Espanola de Cirugia Pediatrica, 6,
117-119.

Sugrue, M. and Redfern, M. (1994) Computerized Phonoenterography: The Clinical Investigation of a New System.
Journal of Clinical Gastroenterology, 18, 139-144. https://doi.org/10.1097/00004836-199403000-00013

Bray, D., Reilly, R., Haskin, L., et al. (1997) Assessing Motility through Abdominal Sound Monitoring. Proceedings
of the 19th Annual International Conference of the IEEE Engineering in Medicine and Biology Society’ Magnificent
Milestones and Emerging Opportunities in Medical Engineering, Chicago, 30 October-2 November 1997, 2398-2400.

Craine, B.L., Silpa, M. and O’Toole, C.J. (1999) Computerized Auscultation Applied to Irritable Bowel Syndrome.
Digestive Diseases and Sciences, 44, 1887-1892. https://doi.org/10.1023/A:1018859110022

Sandler, R., Mansy, H., Uhing, M., et al. (2003) Computerized Analysis of Bowel Sounds in Normal and Small Bowel
Obstructed Rats. The Journal of the Acoustical Society of America, 113, 2239. https://doi.org/10.1121/1.1560292

Mansy, H. and Sandler, R. (2000) Detection and Analysis of Gastrointestinal Sounds in Normal and Small Bowel Ob-
structed Rats. Medical and Biological Engineering and Computing, 38, 42-48. https://doi.org/10.1007/BF02344687

Ching, S.S. and Tan, Y.K. (2012) Spectral Analysis of Bowel Sounds in Intestinal Obstruction Using an Electronic
Stethoscope. World Journal of Gastroenterology, 18, 4585-4592. https://doi.org/10.3748/wjg.v18.i33.4585

Sakata, O., Matsuda, K., Suzuki, Y., et al. (2011) Basic Study of Occurrence Frequency of Bowel Sounds after Food
Ingestion. Proceedings of the TENCON 2011-2011 IEEE Region 10 Conference, Bali, 21-24 November 2011,
1203-1206. https://doi.org/10.1109/TENCON.2011.6129303

DOI: 10.12677/acm.2022.121090 611 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121090
https://doi.org/10.1109/BIOCAS.2018.8584723
https://doi.org/10.1109/TBME.2010.2040081
https://doi.org/10.3390/app8060999
https://doi.org/10.1109/TBCAS.2020.3018711
https://doi.org/10.14309/ctg.0000000000000017
https://doi.org/10.1016/S0016-5085(19)35951-7
https://doi.org/10.1111/j.1445-2197.1958.tb03795.x
https://doi.org/10.1159/000202814
https://doi.org/10.1136/gut.2.3.246
https://doi.org/10.1016/0010-4825(75)90036-0
https://doi.org/10.1159/000128329
https://doi.org/10.1007/BF01001499
https://doi.org/10.1007/BF02052320
https://doi.org/10.1097/00004836-199403000-00013
https://doi.org/10.1023/A:1018859110022
https://doi.org/10.1121/1.1560292
https://doi.org/10.1007/BF02344687
https://doi.org/10.3748/wjg.v18.i33.4585
https://doi.org/10.1109/TENCON.2011.6129303

e, BEk

[42]
[43]

[44]

[45]
[46]
[47]

[48]

[49]

[50]

[51]

[52]
[53]
[54]
[55]

[56]

Sakata, O. and Satake, T. (2010) Integration of Different Types of Biological Signals-Bowel Sound and Salivary
Amylase. Proceedings of American Society of Agricultural and Biological Engineers, Pittsburgh, 20-23 June 2010, 1.

Sakata, O., Suzuki, Y., Matsuda, K., et al. (2013) Temporal Changes in Occurrence Frequency of Bowel Sounds both
in Fasting State and after Eating. Journal of Artificial Organs, 16, 83-90. https://doi.org/10.1007/s10047-012-0666-0

Li, B., Tang, S., Ma, Y.-L., et al. (2014) Analysis of Bowel Sounds Application Status for Gastrointestinal Function
Monitoring in the Intensive Care Unit. Critical Care Nursing Quarterly, 37, 199-206.
https://doi.org/10.1097/CNQ.0000000000000019

Li, B., Wang, J.-R. and Ma, Y.-L. (2012) Bowel Sounds and Monitoring Gastrointestinal Motility in Critically Il Pa-
tients. Clinical Nurse Specialist, 26, 29-34. https://doi.org/10.1097/NUR.0b013e31823bfab8

Goto, J., Matsuda, K., Harii, N., et al. (2015) Usefulness of a Real-Time Bowel Sound Analysis System in Patients
with Severe Sepsis (Pilot Study). Journal of Artificial Organs, 18, 86-91. https://doi.org/10.1007/s10047-014-0799-4

Massey, R.L. (2012) Return of Bowel Sounds Indicating an End of Postoperative lleus: Is It Time to Cease This
Long-Standing Nursing Tradition? MEDSURG Nursing, 21, 146-150.

Read, T.E., Brozovich, M. andujar, J.E., et al. (2017) Bowel Sounds Are Not Associated with Flatus, Bowel Movement,
or Tolerance of Oral Intake in Patients after Major Abdominal Surgery. Diseases of the Colon & Rectum, 60, 608-613.
https://doi.org/10.1097/DCR.0000000000000829

Ulusar, U.D., Canpolat, M., Yaprak, M., et al. (2013) Real-Time Monitoring for Recovery of Gastrointestinal Tract
Motility Detection after Abdominal Surgery. 2013 7th International Conference on Application of Information and
Communication Technologies, Azerbaijan, 23-25 October 2013, 448-451.

Kaneshiro, M., Kaiser, W., Pourmorady, J., et al. (2016) Postoperative Gastrointestinal Telemetry with an Acoustic
Biosensor Predicts lleus vs. Uneventful GI Recovery. Journal of Gastrointestinal Surgery, 20, 132-139.
https://doi.org/10.1007/s11605-015-2956-3

Wang, G., Wang, M., Liu, H., et al. (2020) Changes in Bowel Sounds of Inpatients Undergoing General Anesthesia.
BioMedical Engineering OnLine, 19, 60. https://doi.org/10.1186/s12938-020-00805-z

TG, B il TR S5 0t Er i (8] 0] F D ERE Wi (4 i R AE FE[D: [l L2008 5], v % 76 22 P22 P, 2019.
i, Hrr s & I R G B B IE T AR5 D st FE[D]: [t 2008 50). pa2: 7622 Pe P, 2019.
ML A2 RGN B BIEMREASE Bz IR [D]: [t 200 18 30, SE 72 GE 22 K2, 2020.

Zaborski, D., Halczak, M., Grzesiak, W., et al. (2015) Recording and Analysis of Bowel Sounds. Euroasian Journal of
Hepato-Gastroenterology, 5, 67-73. https://doi.org/10.5005/jp-journals-10018-1137

Ozawa, T., Saji, E., Yajima, R., et al. (2011) Reduced Bowel Sounds in Parkinson’s Disease and Multiple System
Atrophy Patients. Clinical Autonomic Research, 21, 181-184. https://doi.org/10.1007/s10286-010-0102-6

DOI: 10.12677/acm.2022.121090 612 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121090
https://doi.org/10.1007/s10047-012-0666-0
https://doi.org/10.1097/CNQ.0000000000000019
https://doi.org/10.1097/NUR.0b013e31823bfab8
https://doi.org/10.1007/s10047-014-0799-4
https://doi.org/10.1097/DCR.0000000000000829
https://doi.org/10.1007/s11605-015-2956-3
https://doi.org/10.1186/s12938-020-00805-z
https://doi.org/10.5005/jp-journals-10018-1137
https://doi.org/10.1007/s10286-010-0102-6

	腹部听诊肠鸣音的临床分析研究进展及展望
	摘  要
	关键词
	Research Progress and Prospects of Clinical Analysis of Bowel Sounds in Abdominal Auscultation
	Abstract
	Keywords
	1. 引言
	2. 传统的肠鸣音听诊方式。
	3. 传统腹部听诊在临床工作中的应用
	4. 数字化肠鸣音听诊方式
	5. 数字化肠鸣音临床研究进展
	6. 肠鸣音监测研究展望
	参考文献

