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The following article is adapted from a larger publication Stability, Continence and Breathing - The role of fascia in 
both function and dysfunction and the potential consequences following pregnancy and delivery published in the Journal 
of Bodywork and Movement Therapies 12, 333-348 by Lee D G BSR, FCAMT, CGIMS , Lee L J  BSc, BSc (PT), 
FCAMT, CGIMS, McLaughlin L BHScPT, DScPT, FCAMT, CMAG. The article was based on a workshop 
presented at the First Fascial Research Conference at Harvard Medical School in Boston MA in October 2007. 
 
Introduction 
 
Pregnancy-related pelvic girdle pain (PRPGP) has a prevalence of approximately 45% during pregnancy (Wu et 
al 2004) and 20 – 25 % in the early postpartum period (Ostgaard et al 1991, Albert et al 2002, Wu et al 2004).  
Most women will become pain free in the first 12 weeks after delivery however; 5-7% will not (Ostgaard & 
Andersson 1992).  In a large postpartum study of prevalence for urinary incontinence (UI), Wilson et al (2002) 
found that 45% of women experienced UI at 7 years postpartum and that 27% who were initially incontinent in 
the early postpartum period regained their continence while 31% who were continent became incontinent.  
Clearly for some women, something happens during pregnancy and delivery that impacts the function of the 
abdominal canister (Fig. 1) either immediately, or over time. 

  
 
 The abdominal canister is a functional and anatomical construct 
based on the components of the abdominal cavity that synergistically 
work together. It contains the abdominal and pelvic viscera and is 
bounded by many structures including: 
• the diaphragm including its cura and by extension the psoas 

muscle whose fascia intimately blends with that of the  
• pelvic floor and the obturator internus muscle,  
• the deep abdominal wall including transversus abdominis and its 

associated fascial connections anteriorly and posteriorly,  
• the deep fibres of multifidus, the intercostals, the 

thoracolumbar vertebral column (T6 -12 and associated ribs – 
L5) and osseus components of the pelvic girdle (innominates, 
sacrum and femora). 

The lumbopelvic canister contains 85 joints all of which require 
stabilization during functional tasks. Optimal strategies for function 
and performance will ensure controlled mobility, preservation of 
continence and organ support and respiration.  
 

 
 
 



 

 
Current evidence suggests that the muscles and fascia of the lumbopelvic region play a significant role in 
musculoskeletal function as well as continence and respiration and the combined prevalence of lumbopelvic 
pain, incontinence and breathing disorders is slowly being understood (Pool-Goudzwaard et al 2005, Smith et 
al 2007a).  It is also clear that synergistic function of all trunk muscles is required for loads to be transferred 
effectively through the lumbopelvic region during multiple tasks of varying load, predictability and perceived 
threat (Hodges & Cholewicki 2007).  Optimal strategies for transferring loads will balance control of 
movement while maintaining optimal joint axes, maintain sufficient intra-abdominal pressure without 
compromising the organs (preserve continence, prevent prolapse or herniation) and support efficient 
respiration. Non-optimal strategies for posture, movement and/or breathing create failed load transfer that can 
lead to pain, incontinence and/or breathing disorders.  
 

 
 
 The Clinical Puzzle (Lee & Lee 2007) is a graphic used for clinical reasoning in 
The Integrated Systems Model. The outer ring represents the strategies an 
individual uses for function and performance of any task assessed. Optimal 
strategies for function and performance depend on the integrity of all pieces 
within the circle. This evidenced-based model considers the role of, and 
interplay between, psychosocial and systemic physiological factors (the person 
in the middle of the puzzle), the articular system, the neural system, the 
myofascial system, and the visceral system. Reproduced with permission from 
Lee & Lee ©
 

 
Individual or combined impairments in multiple systems including the articular, neural, myofascial and/or 
visceral can lead to non-optimal strategies during single or multiple tasks.  Biomechanical aspects of the 
myofascial piece of the clinical puzzle as it pertains to the abdominal canister during pregnancy and delivery is 
the focus of this article.  The reader is referred to the original source (Lee et al 2008) for the full paper.  
 
The Anterior Abdominal Fascia & Pregnancy 

It is well established that transversus abdominis plays a crucial role in optimal function of the lumbopelvis and 
that one mechanism by which this muscle contributes to intersegmental (Hodges et al 2003) and intrapelvic 
(Richardson et al 2002) stiffness is through fascial 
tension.  Diastasis rectus abdominis (DRA) has the 
potential to disrupt this mechanism and is a common 
postpartum occurrence (Boissonnault & Blaschak 1988, 
Spitznagle et al 2007).  Universally, the most obvious 
visible change during pregnancy is the expansion of the 
abdominal wall and while most abdomens accommodate 
this stretch very well, others are damaged extensively. 
 
Diastasis Rectus Abdominis - This patient has a large 
diastasis rectus abdominis measuring 3.28 cm wide just 
above the umbilicus with obvious damage to her skin 
and superficial fascia.   

 



 

One structure particularly affected by the expansion of the abdomen is the linea alba, the complex connective 
tissue (Axer et al 2001) which connects the left and right abdominal muscles. The width of the linea alba is 
known as the inter-recti distance and normally varies along its length from the xyphoid to the pubic symphysis. 
According to Beer et al (2009), in women between the age of 20 & 45, them width of the normal linea alba is 
highly variable.  The mean width measures found via ultrasound imaging in this study of 150 nulliparous women 
were 7mm ± 5 at xyphoid, 13mm ± 7 3cm above Umbilicus, and8mm ± 6 2cm below Umbilicus. This width can 
be reliably measured with ultrasound imaging (Coldron et al 2007, Lee D 2008 unpublished data). A DRA is 
commonly diagnosed when the width exceeds these amounts.  
 
There is little research on this condition; Boissonnault & Blaschak (1988) found that 27% of women have a 
DRA in the second trimester and 66% in the third trimester of pregnancy. 53% of these women continued to 
have a DRA immediately postpartum and 36% remained abnormally wide at 5-7 weeks postpartum.  Coldron 
et al (2008) measured the inter-recti distance from 1 day to 1 year postpartum and note that the distance 
decreased markedly from day 1 to 8 weeks, and that without any intervention (e.g. exercise training or other 
physiotherapy) there was no further closure at the end of the first year.  In the urogynecological population, 
52% of patients were found to have a DRA (Spitznagle et al 2007). 66% of these women had at least one 
support-related pelvic floor dysfunction (stress urinary incontinence (SUI), fecal incontinence and/or pelvic 
organ prolapse).  
 
 
Clinically, it appears that there are two subgroups of postpartum women with DRA, 
1. those who through a multi-modal treatment program are able to restore optimal strategies for 

transferring loads through the abdominal canister (i.e. resolve the Clinical Puzzle) with or without 
achieving closure of the DRA and 

2. those who  
a. in spite of apparently being able to restore optimal function of the deep muscles (optimal neural 

system), and who  
b. do not have loss of articular integrity of the joints of the low back and/or pelvis (optimal articular 

system) and in whom  
c. the inter-recti distance remains greater than normal (non-optimal myofascial system),  

fail to achieve optimal strategies for transferring loads through the abdominal canister.  In multiple vertical 
loading tasks (single leg standing, squatting, walking, moving from sit to stand, and climbing stairs) failed load 
transfer through the pelvic girdle and/or hip joint is consistently found.  
 
The second subgroup of postpartum women have often sustained significant damage to the midline fascial 
structures and sufficient tension can no longer be generated through the abdominal wall for resolution of 
function.  For this subgroup, a surgical abdominoplasty to repair the midline abdominal fascia (the linea alba) is 
warranted. The clinical findings that indicate a surgical consultation are listed below. Much research is needed 
to substantiate or refute these clinical hypotheses and studies are being developed at this time to investigate 
this very significant postpartum complication.   
 
When should consideration be given for a surgical repair of a diastasis rectus abdominis? The current 
clinical hypothesis is that: 

 
1. The woman should be at least 1 year postpartum (Coldron et al 2007) and a proper multi-modal 

program for restoration of effective load transfer through the lumbopelvis (Lee 2004, Lee & Lee 
2004a) has failed to restore optimal strategies for function, resolve lumbopelvic pain and/or UI. 



 

2. The inter-recti distance is greater than mean values (Beer et al 1996) and the abdominal contents 
are easily palpated through the midline fascia. 

3. Multiple vertical loading tasks reveal failed load transfer through the lumbopelvis 
a. failure to control segmental and/or intrapelvic motion (SIJ/pubic symphysis) during 

single leg loading (Stork or One leg standing test) (Hungerford et al 2004, 2007) 
b. failure to control segmental and/or intrapelvic motion (SIJ/pubic symphysi) during a 

squat or sit to stand task (Lee 2004, Lee & Lee 2004a) 
4. The active straight leg raise test is positive (Mens et al 1999) and the effort to lift the leg improves 

with both approximation of the pelvis anteriorly as well as approximation of the lateral fascial edges of 
rectus abdominis (Lee 2007).  

5. The articular system tests for passive integrity of the joint of the low back and/or pelvis (mobility and 
stability) are normal. 

6. The neural system tests are normal. The individual is able to perform a co-contraction of transversus 
abdominis, multifidus and the pelvic floor yet this co-contraction does not control neutral zone motion 
of the joints of the lumbopelvic which demonstrated failed load transfer on loading (Lee 2004, Lee & Lee 
2004a). 

 
Summary 
 
It is apparent from both the research evidence and clinical experience that the biomechanical, and physiological 
affects of pregnancy and delivery can have a non-optimal impact on the fascial support system of the abdominal 
canister. Optimal strategies for function and performance depend on the integrity of the articular, neural, 
myofascial and visceral systems that can be influenced by psychosocial and systemic physiological factors.  Not 
all women with diastasis rectus abdominis require surgery for restoration of full function; however, some do. If 
a postpartum woman fails to: 

1. progress in their exercise program 
2. regain painfree function 
3. regain urinary continence, and 

has noticeable stretch damage to her abdominal wall associated with a diastasis of the rectus abdominis, a 
complete biomechanical and ultrasound assessment of the myofascial component of the abdominal canister is 
warranted.  This can be obtained at either Diane Lee & Associates (www.dianelee.ca) Physiotherapy in White 
Rock, BC or Synergy Physiotherapy (www.synergyphysio.ca) in North Vancouver.  
 
References 
 
Axer H, Graf D, Keyserlingk M D,. Prescher A 2001 Collagen Fibers in Linea Alba and Rectus Sheaths. Jour of 

Surgical Research 96: 127-134 
Boissonnault J S, Blaschak M J 1988 Incidence of diastasis recti abdominis during the childbearing year. Physical 

Therapy (68):7 
Coldron Y, Stokes M J, Newham D J, Cook K 2007 Postpartum characteristics of rectus abdominis on 

ultrasound imaging.  Manual Therapy. epub 
Hodges P W, Cholewicki J 2007 Functional control of the spine. Ch: 33 In: Movement, Stability & Lumbopelvic 

Pain. Eds. Vleeming A, Mooney V, Stoeckart R. Elsevier, Edinburgh 
Hodges P W, Kaigle Holm A, Holm S et al 2003 Intervertebral stiffness of the spine is increased by evoked 

contraction of transversus abdominis and the diaphragm: in vivo porcine studies. Spine 28(23):2594 
Hungerford B, Gilleard W, Lee D 2004 Alteration of pelvic bone motion determined in subjects with posterior 

pelvic pain using skin markers. Clinical Biomechanics (19):456 



 

Hungerford B, Gilleard W, Moran M & Emmerson C, 2007 Evaluation of the reliability of therapists to palpate 
intra-pelvic motion using the stork test on the support side. J Phys Therapy (87):7 879 

Lee D G  2004 The Pelvic Girdle 3rd edn. Elsevier 
Lee D G 2007 Clinical Reasoning and Pelvic Girdle Pain: Show me the Patient!  In: Proceedings of the 6th World 

Congress on Low Back and Pelvic Girdle Pain, Barcelona, Spain, p 27 
Lee D G, Lee LJ 2004a An Integrated Approach to the Assessment and Treatment of the Lumbopelvic-hip 

Region – DVD. www.dianelee.ca or www.discoverphysio.ca  
Lee DG, Lee LJ 2007 Bridging the Gap: The role of the pelvic floor in musculoskeletal and urogynecological 

function. Proceedings of the World Physical Therapy Conference, Vancouver, Canada 
Lee D G, Lee LJ, McLaughlin L 2008 Stability, continence and breathing - The role of fascia in both function and 

dysfunction and the potential consequences following pregnancy and delivery. Journal of Bodywork and 
Movement Therapies 12, 333-348 

Mens J M A, Vleeming A, Snijders C J, Stam H J, Ginai A Z 1999 The active straight leg raising test and mobility 
of the pelvic joints. European Spine 8:468 

Ostgaard H C, Andersson GBJ, Karisson K 1991 Prevalence of back pain in pregnancy. Spine 16:49-52 
Ostgaard HC, Andersson   1992 Postpartum Low back pain. Spine 17(1):53-55 
Pool-Goudzwaard A, Slieker ten Hove M C, Vierhout M E, Mulder P H, Pool J J, Snijders C J et al. 2005 Relations 

between pregnancy-related low back pain, pelvic floor activity and pelvic floor dysfunction. Int 
Urogynecol J Pelvic Floor Dysfunt 16(6): 468-474 

Rath A M, Attali P, Dumas J L, et al 1996 The abdominal linea alba: an anatomo-radiologic and biomechanical 
study. Surgical Radiologic Anatomy 18:281-288 

Richardson C A, Snijders C J, Hides J A, Damen L, Pas M S, Storm J 2002 The relationship between the 
transversely oriented abdominal muscles, sacroiliac joint mechanics and low back pain. Spine 27(4):399 

Smith MD, Russell, A, Hodges PW 2007a Is there a relationship between parity, pregnancy, back pain and 
incontinence? Int Urogynecol J Pelvic Floor Dysfunction [Epub ahead of print] July 31 

Spitznagle TM, Leong FC, van Dillen LR 2007 Prevalence of diastasis recti abdominis in a urogynecological 
patient population. Int Urogynecology J 18:3 

Wu W H, Meijer O G, Uegaki K, Mens J M, Van Dieen J H, Wuisman P I et al 2004 Pregnancy-related pelvic 
girdle pain (PPP), I: Terminology, clinical presentation, and prevalence. Eur Spine J   13(7):575-589 

 
  

 

 
 


