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Measurement of inter—rectus distance in normal nulliparous women based on
high frequency ultrasound and analysis of its correlated factors

LIU Feifei,SHI Yan, LI Diancheng, SUN Fang, LIU Qun, XU Cui

Department of Ultrasound , Binzhou Medical University Hospital , Shandong 256600, China
ABSTRACT Objective To measure the inter—rectus distance (IRD) in normal nulliparous women by high frequency
ultrasound, and to analyze its correlated factors.Methods A total of 106 healthy nulliparous women volunteers who underwent
physical examination in our hospital were enrolled.All the enrolled volunteers with BMI<30 kg/m*.High frequency ultrasound was
used to measure the IRD at 4 locations (3 e¢m above the umbilicus, umbilicus, 2 em and 3 e¢m below the umbilicus) under the
supine position and abdominal curling position. The range of IRD was calculated by percentile method, and the relationship
between IRD and age , height, weight and BMI were analyzed.Results The normal range of IRD at supine position was as follows:
3 c¢m above umbilicus was 4~15 mm, umbilical level was 5~20 mm, 2 cm below umbilicus was 0~7 mm, and 3 c¢m below
umbilicus was 0~3 mm, there were no significant difference compared with the values of crunches.Correlation analysis showed
that IRD had no correlation with age and height , but had weak positive correlation with weight and BMI (r=0.20,0.27, P=0.04,
0.01). Conclusion High frequency ultrasound can accurately measure the IRD in normal nulliparous women, and IRD is

weakly positively correlated with weight and BMI.
KEY WORDS Ultrasonography ; Inter-rectus distance ; Separation of rectus abdominis

J5E B L4355 e 48 XU A 15 WL IR] B (inter—rectus distance, WEM ARG — o UTAFR #E E RN IRD I3 F1IE S Ly 2

IRD) 575 S0, T 5 B3O IR B JIURE g Ay , 2™ i e PR
YL IAE o 27 10 1A B AT A SR SCHR A B, RV IR EDL
FHOCHIBTSE C T AR A f T AR5 IR 52 A REANI] , B
R B T7 3 L (3 A7 AR 22 22 5%, IR EL LY 85 (R 12 Wb

VBT | Bt 1 P % s, AR I PN i R R 4 TRD FYOE
HAHS W, A58 S 7 R LR 4 S
SHIRD, B 7ERIEE IRD 192 % (1 BT bAH G R 2, A
WG LM IRD 3R (165 %

PR B 256600 LU AR A8 e M T M 2 g Do 1 e 2 B 2B CRUESE Ao P05 XURE ARAR ) 5 L mt e N R BE e 7 B2~ Rk (42 BB

EIRVEE  #%2 , Email : 15054354520@163.com



I AR5 BE 2 27 2021 4E 5 1 4523445 5] J Clin Ultrasound in Med, May 2021, Vol.23,No.5 - 391 -

BREHE

RN

TEI 2019 4 6~9 T 7EFR BeATHERE IR 1Y) 106 Bl g & &
PRI AR 21~31 %, F1(25.46+2.75) % ; B 155~174 cm,
T35 (162.1424.65) em; 4T 5 43~75 kg, 44 (55.14+8.26) ke,
SR T B 8 (BMI) 2K (20.98+3.07 ) kg/m®. 40 AR : 4E 1%
20~45 %, BMI<30 kg/m?, HEBRBRAE AR B0 FE> 10 kg i E ok i
BERT T AR, LEE O . AT 2R b IR~ 10 22 5
S, TR BT R 25 B i Rl =

A S

fii 11 GE Logiq E 9% (4 2235 8 #7512 Wi, ML6-15 #3k ,
W 6~15 MHz. K28 BT AR RARICHT 13 em JBF T 2 em B F
3emNIE . A B FAPEMY # EURES BB S VEAEF 13 em
5B VB 2 em SBF R 3 em W IRD, B0 IS &L ULTZE IR (148
L PR b 5K RV (1 2 2 T A [ R B L DL 1 TR
DL BURES B2 0 S AT Sk, SUBRAR L, [ SRR, I
WU TEH 4R, TEH WF I ;465 16 2 A i B2 90° , BUKIT- 3 F K
T, VB 32 A0 25 HA SR S ol , B3 R I s R . Bk T
i B R N A e £ | 24 7 TEIGT T  JE ELPN 00 0
IRES UG ITAENG . T A I ply (] — 8 75 O M Fsf 1) >9 48
SERL BRSO E I i 3 I E

R Y L

N SPSS 21.0 ZE it A4, it OB X2 3R, PIAH LE 3R
ATECXS K5 . SR FH 106 Bl & Lo M 26 10 N5 90 H 23 AH
Xof g B A Ry IRD IE 8 {5 B B {E . IRD S4F8Y B IR

15 BMI [ AH &R F Pearson 5%, Spearman A1 5¢ /3 H17% . P<0.05
hEFRGAFE L.

g =R

— IEHRF LM IRD A

EH AR T AT EM # RS AR # A IRD W3R 1. 4
M i SO ES IRD S5 < I B 3 em R 4~15 mm, JBFEBIK
SR 5~20 mm, 5N 2 em M 0~7 mm, 15 F 3 em A 0~3 mm. [A]
— WX SR 4 AL IRD P I /s B P LI 2

F1AEWARELIEMEMERERE T ARFALIRD  mm

(AL SFEI{E 10*~90"
JB F3 em 8.56+4.50 4~15
JBE R 12.04+6.06 5~20
B F 2 em 2.87+3.64 0~7
B F 3 em 1.05+1.92 0~3

A 13 em W ELULIEEE 4 13.6 mm; B B E ELULIIEE A 8.0 mm; C: JBF F 2 cm 8 ELULIIEE A 4.2 mm; D5 F 3 em I ELALEEE 4 2.7 mm

B2 [ RAMEML SRS T 4 AL IRD 7 I 7R 32 (RA I ELIL)

TOIEWEE wWERFEIRALIRD FLE
EH R T Lotk Sh VR IS TR 47 B IRD 0% /N T4 FiMaz

RS ARG . k2,
Fz2  RFEWENIARIEBAL IRD 4 (v+s) mm
[ENIA %3 em i BF2em B F3em
AIEMo7 i RS 8.56+4.50 12.04+6.06 2.87+3.64 1.05+1.92
B shiE 8.54+4.44 11.16+£5.37 2.85+3.64 1.03+1.72
E 0.10 1.46 0.08 0.19
Py 0.92 0.15 0.94 0.85

= S IRD A AH S 2 40T
B AFIE 5 IRD JC B A CHE R B BMIT S L 3 em
Y IRD #4522 55 1F AH 26 (7.=0.20.0.27 , P=0.04 .0.01) .,

Wi

TRD 777 A5 BB, 70 4 R 30) 4 30T s 36 sl I e 25 15
0T 38 R I TE A0 RN 2 e R R ELILO 8 . SR, H XS
T IRD I i B AR B UL B B2 Wibm i i R 48— , IR T 8%
BTN IR ELLIT 88 09 B RAFAE R 22 57, A T IR 12
SYTAER T o IRD A5 VR AT i S i A2 (42 L s
HALATE A L CT M MRS £ . 45 98I0 B 5 3 A REAE IS 5 7 il
LA 2 5 MR B CT S £ DA 52k K i i 6 5 45 ol i PR 2
FHAZBR < 0 Pl i I S s O E 6 MR LI A 2%, BAT R
FOUL IS B JC R AT A R R AR O R AR R A
I TRD fe i fy 1 7k o BFSEe S SR WL A I TRD BAT R



Y

- 392 - Il PR P PR 2 2835 2021 4E 5 J1 45 23 4255 50 J Clin Ultrasound in Med , May 2021, Vol.23,No.5

i (R P RO ER 35 i) ] o 4, FLRE 79 e 5 R vl o —
AR, B2 T ARTE IRD W A 0 (e, SR, T A
WAy B P2 Wibr e B oe 420, R IRD“IE 3 F1“ Je 7 1Y
B2 IR R, B Rl A SRS PR TRD I IEH 2
FAHTEIE . WL AR B LR R SRR AL E R
A, HR RIS A (4 16 B0 5 mT BE 5 HEA TS ] (4 I 502 sl sl ik
BT 367 I 200 Bk, R R S — 2 Wb o e 4%
ASEBALAHE ELVLA 25, 5 28 AS W56 A7 IRD (19 1F (B S LKA B
FIE BN B EIRYT . R0, B4 1k 8 H L B
12 Wi (8 76 4% SCRRF 18 R AR 8] 00 32 o7 ¥ G I o A
Matarasso 2513 & BRI 6 b g [X 2 IRD 19 K 72 % . Mendes
Dde ZEB 23 B0 & T F 3em. 6em.9em. 12 em, LA K JF T
2 em . 4 em 4b B TRD, & BLIRD B fe K B8 BE A6 1 3 em AL R
2emib. SIAWFEMBERE AR T 3 em M IRD. BT, 4
AFF 5 07 FH o A3 7 A 106 ) 11 8 AR MR B3 em BF
JB5 T 2 em FUBF T 3 em 447 B 04 IRD , 38 53 275 10 F1EF 90 B 43
PLECH 2 FLIRD IEH S H M . D34, AR 4 & B IRD
L AR A B T A S A AR OGP L 5 BMI A T i 24 4 55 0 A
X (¥ P<0.05) . Mendes Dde 55 5% th, 3¢ W44 T i 55 16 EL L
Oy B G TSR W ULy Bl R R AR A AR R T R
ZJa I AR HERR T RE AR R s> 10 ke &t 53
AN, B2 PERE RS G 195 2 4 AT LB S T R LA e o ) X 3,
P 4R 5 18 ENLZ a) el BS A UL P, S B30 A I D UL =2 [ 1
4 O R RS M B LY B S B R 2 R, IR A &
PEIERE NG IR, RGBT o 22 I o 2 22 K, R ARATAH X 14 1)
IRD 2% (3G Bl , AWFFTHERR T BMI>30 kg/m> i 401, Ji5 DK AR
PEA[E] BMI X IE 3 K Lok IRD #4743 2 AF5 , LLARTS 58 2 1Y
GRS )77 S ige

A OB NE SRR R LIS BV A B T LI
45 IRD Fii/b o (A I s 160 AR B Lo RN BT 5 5 18
BIYEIRD JCHA B 22 5%, 25 i 46 18 sh VR I =2 43 Fin s (i AL
PRI, &840 Lo A0S I L, M6 EL VLIS 4 L IRD 45 /0N s 55
A PE RIS LT A, AR s T R R AL R P LD
JE SR ARHUL, M50 L PR WS L 4 R g i b R iE L, i 4 &
£ IRD 925 b = I T IE M BE WL S5 18 EL UL i 25 5 .

L5 LTI AR 5T I = M0 7 R0 A5 T T BMI<30 kg/m?
P IEH R & Lotk IRD S, IR ELVL T B2 Wi AL TR .
A1, IRD 5 BMI A B4 56

525 3Lk

[1] By K, Hilde G, Tennfjord MK, et al. Pelvic floor muscle function,
pelvic floor dysfunction and diastasis recti abdominis: prospective
cohort sludy[]] Neurourol Urodyn,2017,36(3):716-721.

[2] Liaw LJ, Hsu MJ, Liao CF, et al. The relationships between inter—

(3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

recti distance measured by ultrasound imaging and abdominal
muscle function in postpartum women: a 6—month follow—up study
[J1.J Orthop Sports Phys Ther,2011,41(6) :435-443.
Emanuelsson P, Dahlstrand U, Stromsten U, et al. Analysis of the
abdominal musculo—aponeurotic anatomy in rectus diastasis :
comparison of CT scanning and preoperative clinical assessment
with direct measurement intraoperatively [J].Hernia, 2014, 18 (4) :
465-471.
Elkhatib H, Buddhavarapu SR, Henna H, et al. Abdominal
musculoaponeuretic system: magnetic resonance imaging evaluation
before and after vertical plication of rectus muscle diastasis in
conjunction with lipoabdominoplasty[J].Plast Reconstr Surg,2011,
128(6) : 733-740.
van de Water AT, Benjamin DR. Measurement methods to assess
diastasis of the rectus abdominis muscle (DRAM) :a systematic
review of their measurement properties and meta—analytic reliability
generalisation[ ] |.Man Ther,2016,21(1) :41-53.
Mota P, Pascoal AG, Sancho F, et al. Test-retest and intrarater
reliability of 2-dimensional ultrasound measurements of distance
between rectus abdominis in women[J].] Orthop Sports Phys
Ther,2012,42(11) : 940-946.
Keshwani N, Hills N, McLean L.Inter-rectus distance measurement
using ultrasound imaging : does the rater matter? [J].Physiother Can,
2016,68(3):223-229.
Mendes Dde A, Nahas FX, Veiga DF, et al. Ultrasonography for
measuring rectus abdominis muscles diastasis [J]. Acta Cir Bras,
2007,22(3) : 182-186.
Chiarello CM, McAuley JA. Concurrent validity of calipers and
ultrasound imaging to measure interrecti distance [ J].J Orthop Sports
Phys Ther,2013,43(7) :495-503.
Mota P, Pascoal AG, Carita Al, et al. Normal width of the inter-recti
distance in pregnant and postpartum primiparous women[J].
Musculoskelet Sci Pract,2018,35(1) :34-37.
Beer GM, Schuster A, Seifert B, et al. The normal width of the linea
alba in nulliparous women/[ J].Clin Anat,2009,22(6):706-711.
Corvino A, Rosa D, Shordone C, et al. Diastasis of rectus abdominis
muscles: patterns of anatomical variation as demonstrated by
ultrasound[ J ].Pol J Radiol ,2019,84( 1) :542-548.
Matarasso A, Wallach SG, Rankin M, et al. Secondary abdominal
contour surgery: a review of early and late reoperative surgery [J].
Plast Reconstr Surg, 2005, 115( 2):627-632.
Keshwani N, Mathur S, McLean L.Relationship between interrectus
distance and symptom severity in women with diastasis recti
abdominis in the early postpartum period[]].Phys Ther, 2018,
98(3):182-190.

Wk H $9:2020-07-31)



