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Patricia. Prevalence and risk factors of diastasis recti abdominis
from late pregnancy to 6 months postpartum, and relationship with
lumbo-pelvic pain. Manual Therapy. 2015.

Sperstad. Diastasis recti abdominis during pregnancy and 12 months
after childbirth: prevalence, risk factors and report of lumbo-pelvic
pain. Br J Sports Med. 2016.
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Original article

Diastasis recti abdominis during pregnancy and
12 months after childbirth: prevalence, risk
factors and report of lumbopelvic pain

Jorun Bakken Sperstad,” Merete Kolberg Tennfjord, 2 Gunvor Hilde,?
Marie Ellsttdm-Engh,* Kari Bg'

gk 3004x4 #4545
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: ( 33°/o~60°/o~45°/o~33°/o)

; 2) B A3 =
S (31.1%,..38.6%:.27.5%) .:

How might it impact on dinical practice in the future?

» Given the high prevalence of mild diastasis recti abdominis, coaches and healthcare
providers should assess whether the condition is present in post partum women.
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Table 2 Prevalence of diastasis recti abdominis categorised as
normal, mild, moderate and severe

6 weeks 6 months
Classification of Gestation post post 12 months
diastasis recti week 21 partum partum post partum
abdominis n=299 n=285 n=198 n=178
Normal 200 (66.9) 114 (40) 108 (54.6) 120 (67.4)

Mild 91 (30.4 154 (54 88 (44.4 56 (31.5
Moderate 8 (2.7) 16 (5.6) 2 (1) 2 (1.1)
Severe 0 (0) 1(0.4) 0 (0) 0 (0)

Numbers (n) with percentages (%).
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* DR.Benjamin. Relationship between diastasis of the rectus abdominis muscle (DRAM) and musculoskeletal
dysfunctions, pain and quality of life: a systematic review. Physiotherapy. 2019.
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» Wolfgang Reinpold. Classification of Rectus Diastasis—A Proposal by the German Hernia Society (DHG) and
the International Endohernia Society (IEHS). 2019.
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Correlation between Abdominal
Rectus Diastasis Width and Abdominal
Muscle Strength

UIf Gunnarsson® Birgit Stark® Ursula Dahlstrand® Karin Strigard?

2Department of Surgical and Perioperative Sciences, Ume& University, Umed, ®Department for Surgery, CLINTEC,
Karolinska Institutet, Stockholm, and “Department for Molecular Medicine and Surgery, Karolinska Institutet, B I 0 D EX ®
Stockholm, Sweden System 4 Pro



APEB AMHSQE E: +eiTik4s
s MAMH/EME o K FARMYMFH

240 160
220 - | -
200 ) 140 O
180 - = 120 - o
£ 1604 - €100 - o
= = E‘:i-;-c;:. g C )
2 £ 80 -
5 : “ .
o E B0 - 1
40 - , ©
20 - S o ©
| | I I I I I 1 I | | I I | I 1
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8
a Width of ARD (cm) b Width of ARD (cm)

* Gunnarsson U, Correlation between abdominal rectus diastasis width and abdominal muscle strength.
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Physiotherapyy “Classification of Rectus Diastasis—A *
Proposal by the German Hernia
Society (DHG) and the International
Endohernia Society (IEHS)

Wolfgang Reinpold ', Ferdinand Kdckerling =™, Reinhard Bittner?, Joachim Conze*,
René Fortelny®, Andreas Koch®, Jan Kukleta’, Andreas Kuthe®, Ralph Lorenz® and
Bernd Stechemesser™

Surg Endosc (2017) 31:4934-4049
DOI 10.1007/00464-017-5607 -9

s®

ELSEV IER Physiotherapy 100 (2014) 18

Systematic review

Effects of exercise on diastasis of the rectus abdominis muscle in the
antenatal and postnatal periods: a systematic review™

D.R. Benjamin®*, A.T.M. van de Water”, C.L. Peiris®"

* Physiotherapy Department, Angliss Hospital, Eastern Health, Australia
® Department of Physiotherapy, School of Allied Health, La Trobe University, Victoria, Australia
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Systematic review

Relationship between diastasis of the rectus abdominis
muscle (DRAM) and musculoskeletal dysfunctions, pain and Cronebick
quality of life: a systematic review

Deenika R. Benjamin®*, Helena C. Frawley b Nora Shields?,
Alexander T.M. van de Water?, Nicholas F. Taylor ¢

* Depariment of Rehabilitation, Nutrition & Sport, School of Allied Health, La Trobe University, Victoria, Australia

b School of Primary and Allied Health Care, Faculty of Medicine, Nursing and Health Sciences, Monash University, Victoria,
Australia

REVIEW

The general surgeon’s perspective of rectus diastasis.
A systematic review of treatment options
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Original Article

Ann Rehabil Med 2017;41(3):465-474
PISSN: 2234-0645 « e]SSN: 2234-0653
https://doi.org/10.5535/arm.2017.41.3.465

Annals of Rehabilitation Medicine

Neuromuscular Electrical Stimulation
and Strength Recovery of Postnatal Diastasis
Recti Abdominis Muscles

Dalia M. Kamel, PhD"*, Amel M. Yousif, PhD'

'Department of Physiotherapy for Obstetrics and Gynecology, Faculty of Physical Therapy, Cairo University, Giza, Egypt;
*Department of Physiotherapy, College of Medical & Health Sciences, Ahlia University, Manama, Bahrain
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* Benjamin DR. Effects of exercise on diastasis of the rectus abdominis muscle in the antenatal and postnatal
periods: a systematic review. Physiotherapy. 2014.

 Acharry N. Abdominal exercise with bracing, a therapeutic efficacy in reducing diastasis-recti among
postpartal females. Int J Physiother Res. 2015.

* Khandale SR. Effects of abdominal exercises on reduction of diastasis recti in postnatal women. Int J Health Sci
Res. 2016.

 Awad M, Morsy M, Mohamed M, et al. Efficacy of Tupler Technique on Reducing Post Natal Diastasis Recti: A
Controlled Study. Br J Appl Sci Technol. 2016.
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Hernia (2009) 13:287-292
DOI 10.1007/s10029-008-0464-z

ORIGINAL ARTICLE

Laparoscopic repair of diastasis recti using the ‘Venetian blinds’
technique of plication with prosthetic reinforcement:
a retrospective study

C. Palanivelu - M. Rangarajan - P. A. Jategaonkar -
V. Amar - K. S. Gokul - B. Srikanth

Received: 22 July 2008 / Accepted: 5 December 2008 / Published online: 12 February 2009
© Springer-Verlag 2009
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original article

Eur Surg (2017) 49:71-75 european
DOI 10.1007/s10353-017-0473-1
surgery

ACA Acta Chirurgleca Austriaca
CrossMark

Endoscopic-assisted linea alba reconstruction

New technique for treatment of symptomatic umbilical, trocar, and/or
epigastric hernias with concomitant rectus abdominis diastasis

Ferdinand Kockerling - Marinos Damianos Botsinis - Christine Rohde - Wolfgang Reinpold - Christine Schug-Pass "-ﬂ.{'s.'i._;'
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* Brauman D. Diastasis Recti: Clinical Anatomy. Plast Reconstr Surg. 2008
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Hernia (2011) 15:607-614
DOI 10.1007/s10029-011-0839-4

REVIEW

A systematic review on the outcomes of correction of diastasis

of the recti

F. Hickey - J. G. Finch - A. Khanna

Received: 8 February 2011 / Accepted: 29 May 2011 / Published online:
© Her Majesty the Queen in Right of United Kingdom 2011

Results Seven studies report that patient satisfaction was
high following surgery. The most common complication
seen was the development of a seroma. Other common
complications included haematomas, minor skin necrosis,
wound 1infections, dehiscence, post-operative pain. nerve
damage and recurrence, the rate of which may be as high as
40%.




llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
. L4
‘ .0

Classmcatlon of Rectus DlastaS|s—A ° »ﬁ" ﬁl{ JE 1:% 2 1:
Proposal by the German Hernia - .
Society (DHG) and the International )i' /e ﬂiﬁ. A 5)‘ % JiE
Endohernia Society (IEHS) Pl

Wolfgang Reinpold ', Ferdinand Kéckerling®”, Reinhard Bittner?, Joachim Conze*,
René Fortelny®, Andreas Koch®, Jan Kukleta’, Andreas Kuthe®, Ralph Lorenz® and

] ¥ y 4 : : ‘
Bernd Stechemesser ™ - 5
:
= ‘s EEEEEEEEEEEEEEEEEEEEEEEEEEEEEssmssmssmmsmmmmmns®
: -----------------------------------------------------
Surg Endosc (2017) 31:4034- 4040 . ** ¢

DOL 101007 500464-017-5607-9 . . . P [ Q
. ] Q Q&

REVIEW E : > 1* l&‘ % %- $ -4 ﬁ

The general surgeon’s perspective of rectus diastasis. o > & ﬁj ﬁl\ }-’F &*l\

A systematic review of treatment options

. . .
. L4 ] ’ (]
\‘ Elwin H. H. Mommers' - Jeroen E. H. Ponten” « Aminah K. Al Omar® - . . > * $$ % w & 2& ‘2
‘.}'ﬂmmu S. de Vries ReiliugllJ * Nicole D. Huurf." = Simon W, f*-ii:uhuijﬁ“‘ . %
*

L 4 .

L ] \ ]
L J L 4
...lllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII“ g EE NN EEE NN N EEE NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERS




i fe B S #: A BALGtE !

Figure 1. Risk of Reoperation for Hernia Recurrence After Index Incisional Hernia Repair

JAMA | Original Investigation 20

Long-term Recurrence and Complications Ass
With Elective Incisional Hernia Repair

Open surgery, nonmesh

154
Open surgery, mesh

Laparoscopic surgery, mesh

bl

Cumulative Incidence of
Reoperation for Recurrence, %
—

o

Dunja Kokotovic, MB; Thue Bisgaard, MD, DMSc; Frederik Helgstrand, MD, DMSc

P=.003 by Gray test

0 12 24 36 43 60 72 84 96

Time Since Operation, mo
IMPORTANCE PrUEthEtiC mESh i5 fI’EqUEF'Iﬂ}f USE{I to rEinfﬂ rce thE TE'DEif ﬂfabd{}minal WE“ Figure 2. Cumulative Incidence of Mesh-Related Complications Treated by Surgical Intervention After Index
incisional hernias. The benefits of mesh for reducing the risk of hernia recurrence or the Incisional Hernia Repair
long-term risks of mesh-related complications are not known. 7

Open surgery, mesh

All surgery with mesh

OBJECTIVE Toinvestigate the risks of long-term recurrence and mesh-related complications
following elective abdominal wall hernia repair in a population with complete follow-up.

Laparoscopic surgery, mesh

Cumulative Incidence of
Complications, %

DESIGN, SETTING, AND PARTICIPANTS Registry-based nationwide cohort study including all

elective incisional hernia repairs in Denmark from January 1, 2007, to December 31, 2010. o
A total of 3242 patients with incisional repair were included. Follow-up until November 1, . . , o PGy
2014, was obtained by merging data with prospective registrations from the Danish National R Opmti?n_ LT

Patient Registry supplemented with a retrospective manual review of patient records. No. atrisk

Laparoscopic mesh 1757 1620 1532 1455 1332 942 578 260

H Open mesh 1119 1000 942 880 790 556 370 211
A ‘IDD% fD"GW-I..ID rate was DbtalnEd' All mesh 2876 2620 2474 2335 2122 1498 948 471
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Systematic review
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antenatal and postnatal periods: a systematic review™
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Alexander T.M. van de Water9, Nicholas F. Taylor ¢

* Department of Rehabilitation, Nutrition & Sport, School of Allied Health, La Trobe University, Victoria, Australia
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£ Operative correction of
abdominal rectus diastasis (ARD)
reduces pain and improves
abdominal wall muscle strength:
A randomized, prospecuve trial
comparing retromuscular mesh
repair to double-row,
self-retaining sutures

Peter Emanuelsson, MD, PhD.* Ulf Gunnarsson. MD, PhD.© Ursula Dahlstrand. MD, P’h]_'ll,hl

"‘ Karin Strigard, MD, PhD.® and Birgit Stark, PhD.* Solna and Umea, Sweden
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:' Inclusion and exclusion criteria

| |
* Inclusion criteria

ARD width =3 cm

>18 yr old

Abdominal wall discomfort or tenderness
Wants abdominal wall reconstruction

For women; =1 pregnancy, 1 yr after childbirth

LI |
: »  Exclusion criteria

Ongoing pregnancy
Ongoing breastfeeding
Immunosuppressive therapy
Smoking

* “
*, .
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ENROLLMENT

Excluded (n=7)
« Declined to participate (n=4)
+ Other reasons (n=3)

ASSESSED FOR ELIGIBILITY (n=96)

Randemised (n=57) Training (n=32) |

[ ALLOCATION l ALLOCATION +

Allocated to mesh (n=2g)
Received allocated intervention (n=2g)

Allocated to Quill (n=28) Allocated to training (n=32)
Received allocated intervention (n=28)

1YEAR FOLLOW-UP 3 MONTH FOLLOW-UP

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons)
(n=0)

Lost to follow-up (give reasons) (n=0) Lost to follow-up (Declined to participate) (n=1)
Discontinued intervention (relapse) (n=1) Discontinued intervention (give reasons) (n=o)

ANALYSIS AMALYSIS

Analysed (n= 2g)

Excluded from analysis (give reasons)
(n=0)

Analysed (n=27) Analysed (n=30)
Excluded from analysis (give reasons) Excluded from analysis (did not complete
(n=0] Biodex) (n=1)

A . .
,** The study was approved by the Regional Ethics's,

gUEEEEEEEEEEEEEEEEEEEEEEEEEEE Ny,
. L 4

*
*

*

L4
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*
*

.Dcrclarat_inn of Helsinki.
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Review Board in Stockholm (D.nr. 2009/227-31,
2011/1186-32). Approval included a clause that
patients in the training arm who were not satisfied
with the ouicome in terms of functional improve-
ment would be offered operative correction. Writ-
ten informed consent was obtained prior to
inclusion. The wial was registered on
ClinicalTrial.gov with the number 2009/227-31/
3/PE /96,

The present study received granis from Stock-
holm County Council. The sponsors had no role in
sudy design, data collection, data analysis, data
interpretation, or in the writing of the report. This
study was run solely as an academic trial. There was
no support from manufacturers or distributors.
The ethical standard followed the principles of the
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Perception of pain and restriction of activities.
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data (V . TiWre was ffere ctween
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90 -

80 l l é- 's !

60 - m— quill preop
I quill 1 year postop . baseline training

] . mesh preop B 3 months training

40 - - , . s mesh 1 year postop s Swedish population
s Swedish population

30 + = = 5 = =

20 — 3 — - — -

10

PF RP BP GH VT SF RE MH PF RP BP GH VT SF RE MH

(A) SF-36 preoperative and I-year follow-up after the operation. PF physical function; RF, physical role func-
tioning; BE bodily pain; GH, general health; VT, vitality; SE social functioning; RE emotional role functioning;
MH, mental health. (B) SF-36 baseline and after 3 months training.
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The VHPQ) results for preoperative and l-year follow-up after the operation, pretraining, and 3 months
after completion of the training program

o* Preop Postop 1 yr *e, Setraining Training 3 me,
Ry of stop 1) "l. mng  lraming 3
] ]
VHPQ " Quill (n =28) Mesh (n =29) Quill m = 27) Mesh (n = 29) : (m = 30) m=29
. N .
Pain right now =1 . 21 29 26 24 - 19 16 -
Pain right now =1 : 7 6 1 5 I B 12 -
Pain last week >1 ; 12 11 1 1 .20 15 -
Difficulty rising from chair = 3 1 ] 0 - 6 4 .
Difficulty sitting ; 7 2 0 2 - § 3 .
Difficulty standing " 6 1 0 2 s 13 3 .
Ditficulty climbing stairs - 6 2 0 0 - 13 0 .
Ditficulty driving a car - 0 1 0 2 E 2 1 .
. ) o . . 9 - . " - "
Dithiculty pﬂimm_mg s 13 12 V 6 R 6 :
sports and physical activity e, RS o

 Emanuelsson P, Operative correction of abdominal rectus diastasis (ARD) reduces pain and improves abdo-
minal wall muscle strength: A randomized, prospective trial comparing retromuscular mesh repair to double
-row, self-retaining sutures. Surgery. 2016.160(11): 1367-75.
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Table 28.1 European Hernia Society classification for incisional
abdominal wall hernias

European Hernia Society

Midline Subxiphoidal Ml
Epigastric M2
Umbilical A M3
Infraumbilical M4
Suprapubic M5
Lateral Subcostal L1
Flank _ L2
[liac .3
Lumbar 4
Length cm Width cm
4 B E B B E B EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESNBEEEEN
8 Width <4 cm Wi
: 4-10 cm w2
: >10 ¢cm \\ 3
‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Recurrent hernia? A Yes A No

Adapted trom: Muysoms F et al. Classification of primary and inci-
sional abdominal wall hernias. Hernia. 2009:13:407-414
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Median Number Rating Score

L & & oA DA M8 ok A

-~ Control

-e- Rehabilitation

* Wilcoxon signed rank p < 0.001, compared to the control group

1 Day Before Surgery 1 Day After Surgery 2 Days After Surgery 3 Days After Surgery

Days Relevant to Surgery
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