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Foreword

Peripartum Pelvic Pain (PPPP) is an increasing problem in today’s society. The numbers of pregnant women suffering from symptoms of PPPP have lead to numerous theories about the causes.

The answer to the question “What is Peripartum Pelvic Pain?” has not been found in spite of several investigations done by physiotherapists, medical doctors and specialist within the field. Due to the vagueness of the problem the physiotherapists and medical doctors working within the field of PPPP meet difficulties and confusion. How to approach the diagnosis in a correct way is still a complicated issue.

The importance for physiotherapy students to establish knowledge about the PPPP diagnosis during their education is one of the reasons why this Reader has been made. The aim of the Reader is to give a general insight into PPPP including symptoms, causes, anatomical structures involved, advice and exercises that can be done. 

The lack of study material considering PPPP during the education is one of the main reasons for making this product.

The curiosity of the members of the group to get the answer on the question “Peripartum Pelvic Pain (PPPP): What is it? How can it be treated?” has lead to this Reader.
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1 PeriPartum Pelvic Pain

Peripartum pelvic pain (PPPP) is one of the most usual complaints during pregnancy. It is a painful complaint that has lead to physical, psychological, social and economic ruin for thousands of women that have been fulfilling their biological task of giving birth. [29]
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This disease is becoming a growing problem in all the countries where women are in the labour market. The women experience pain from the lower back and the pelvis including the pubic symphysis. It is a diagnosis that is difficult to work with because there are no clear diagnostic criteria to distinguish what is a “normal complaint” and what is pathology. PPPP is a very diverse and complex phenomenon. PPPP does not have one definition, it is a diagnosis of exclusion when no other reasons for back and pelvic pain can be found. Women suffering from PPPP experience the pain in different ways and it cannot be demonstrated on x-ray or with other diagnostic methods [16].

To illustrate how different the complaints can be some examples of patient experiences will be given.

Figure 1
1.1 Patient experiences

Trine:

“I have two children and I am now pregnant with the third. I have suffered from PPPP during and after all the pregnancies. During my first pregnancy I started feeling the pain when I was three months pregnant. After five months the pain was unbearable. My second pregnancy was even worse – my legs started giving way under me and I had to start using crutches. This was how I discovered I was pregnant! I was on 100% sick leave during the entire pregnancy.

I love being active and I really enjoy cross-country skiing, climbing and aerobics. I was lucky because I was able to continue with these activities after the first two pregnancies. But now I cannot even walk my two other kids to playschool, which is just down the road from where we live. I am able to do a few things around the house though, like putting clothes into the washing machine and making a quick and easy meal. I am fortunate to have a very helpful husband! 

I have been getting physiotherapy treatment during all three pregnancies. During the first I tried taping and a pelvic support belt. The taping helped me a bit but it was itching all the time. During my second pregnancy I saw a physiotherapist who practices manual therapy. He gave me mainly massage, which seemed to help. After giving birth I went to a chiropractor, which was quite beneficial for me. Now I see a physiotherapist once a week to get heat treatment and massage. I go to hydrotherapy twice a week. The treatment I have received during this pregnancy is what I feel has worked best for me. What I find really important is that the physiotherapist I see has time to talk to me. She asks questions and has time to listen to my answers and what I have to say. She adjusts the treatment according to how I am feeling the day of the treatment and what I need right there and then. This makes me feel safe [6].

Hege:

“The pain started when I was two months pregnant. I started feeling discomfort in the pelvis and buttocks after I had been walking for a while. It was a throbbing and burning kind of pain. The first time I experienced it I had to sit down on the couch to wait for it to disappear - but it did not! My husband, who is a physiotherapist, helped me up from the couch but I could hardly stand. It was really painful! I thought I would feel better if I went to bed but I could not find a comfortable position to rest. I received sick leave because I could not even walk a 100 metres without pain. 

I am one of those people who cannot sit still for more than one minute at a time, so I tried to continue being active despite the pain. I got physiotherapy treatment - which included hydrotherapy - from July until I gave birth in October but with little improvement.

After giving birth I was pain free for a month and started exercising four times a week. I was sick of not having been able to move for such a long time! I wanted to get fit again. But it only lasted a month before I was in so much pain that I had to seek help from a physiotherapist again. The physiotherapist showed me some stretching exercises I could do and I found them to be really helpful. I am not suffering from the pain anymore and I am still doing the stretches. I am living my life as I did before the pain took over the control of my life”[28]. 
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Figure 2
Ruth Kristin

“I have an 18 month old son but I am still unable to carry him. Quite early in the pregnancy I experienced pelvic pain. I have now been on sick leave and been almost helpless for two years. When I was pregnant, I had to move home and live together with my parents because my husband was working and I could not manage on my own. The period in life that is supposed to be wonderful turned out to be a nightmare for me. After I had given birth to my son I was so weak that I could not stand up and walk on my own. I had to use a walker to be able to go to the toilet. I have tried different kinds of treatment: physiotherapist, chiropractor, natural remedies, acupuncture and zone therapy. I did not really notice any results until I started to go to the physiotherapist Gunnar Samuelsen. (Referred to later in the text). I have to do many exercises and the stretching is important. It feels as though this is improving my condition enormously. After the first treatments, I had to rest for 3 days every time because of the pain. Now I enjoy training and I love being able to go for small walks and to go skiing. I am, however, still dependant on help from others and I cannot do domestic work on my own”

[26].

Slavica:
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“I have given birth to three children. The last one was born four months ago and I have never experienced so much pain. During the first pregnancy, I did not have any problems. The second time I had to use crutches for three months before the birth but the pelvis returned to its “ normal position ” after the birth and I was not bothered further by it. The third time I used crutches three months before giving birth and two months after. I feel "loose", it is as if my body is “falling” apart. I have pain constantly, my legs will sometimes not carry me and it is painful while sitting and walking. When I am lying down, I have to change position all the time. Once or twice a week I participate in hydrotherapy. A physiotherapist is in charge of the training and the goal is to improve the muscle strength. In addition, I receive acupuncture treatment to influence the hormone balance and in this way affect the degree of looseness in the ligaments. After the treatment, I feel much better, but this does not help on its own. The treatment must always be done together with self-training.” [35]

Figure 3
2 The diagnosis And definition
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PPPP is not a new disease. It has been described in medical literature for more than 150 years but has in some periods been forgotten and has resurfaced as a new disease. Some people express that PPPP is a modern disease, which has increased in the last years.  Hippocrates, however, wrote about PPPP in his time and some of the symptomatology was already described in Chinese scripture in the 5th century. In writings from the 10th and 11th centuries and later, this was developed further. In 1929, a Norwegian doctor, Skajaa, wrote about “pregnancy softening” of the pelvic joints and ligaments with pain as a result. 

Pelvic and back problems during pregnancy are difficult and complex both diagnostically and culturally. There exists quite a lot of clinical experience but very little scientifically proven research. PPPP is thought to be specifically in some cultures with emphasise on the Nordic countries, especially Denmark, Sweden and Norway. The diagnosis is also known in The Netherlands and Australia, but hardly exists in France, Italy, Spain and Germany. [19,5]

Figure 4
PPPP is described in Scandinavian literature as pelvic pain while English literature includes both the pelvis and the back. Following are comments for the same pain description: back pain in pregnancy, pelvic girdle relaxation, posterior pelvic pain, pelvic joint instability and peripartum pelvic pain. [18]

At the beginning of the 90’s, the medical world started to become interested in PPPP. The different points of interest have led to various approaches to the problem. Some are more interested in the anatomical and biomechanical relations, while others are interested in the psychosomatic and psychosocial relations. An association in Norway called LKB (Landsforeningen for kvinner med bekkenløsning (and, The Assosiation for Women suffering from PPPP, in englsish)) helped to focus on this diagnosis. The association is part of the “Association for handicapped people”. [5]

In 1999 during the World Congress of Physiotherapy, a Nordic group for PPPP was established. The group was formed to highlight the problem of pregnancy induced pelvic and back pain.  This group tries to find all relevant publications about PPPP and to go through it critically. Later they hope to be able to provide more information to patients and those working within the health care system. [5]

Chronic pelvic pain patients are difficult to treat because of a lacking knowledge about the diagnostic criteria. In about two-thirds of the cases, there is no clear diagnosis or reason for the problem. The women are classified as CPPWOP, Chronic Pelvic Pain Without Pathology. In Norway, there has been a demand to treat these patients and not just to accept that this is a part of the pregnancy. In 1989, Den Norske Lægeforening (The Norwegian Association for Medical Doctors) established a committee consisting of a gynaecologist, a general practitioner, a specialist in physical rehabilitation, an orthopaedic surgeon, a midwife, a public health nurse and a physiotherapist. The committee’s goal was to find criteria for the diagnosis and tests in order to be able to make a more precise diagnosis. The committee decided to work according to three possible diagnoses:

· Normal physiological pelvic instability

· Symptom giving pelvic instability

· Pelvic joint syndrome 

2.1 Physiological pelvic instability

A pregnant woman goes into a new but normal stage. Her whole body is preparing for good growing conditions for the fetus. The ligaments and joint structures will soften to make it possible for the child to pass through the birth canal. The pregnant woman is a healthy woman with normal physiological changes. The pregnancy must not be looked at as a disease or an illness. The physiological pelvic instability is a normal condition.

2.2 Symptom giving pelvic instability

The physiological pelvic instability is looked upon as pathologic when it is so painful that the patients can no longer function socially, at home or at work. The diagnosis is used while the woman is pregnant and in the first period after giving birth. This is a disease that gives pain in the pelvic joints in addition to problems with the feeling of having loose joints. This in turn leads to increased tension in the muscles around the joints.

Symptom giving pelvic instability can develop at any time during the pregnancy but there is an increasing tendency for it to happen towards the end. The symptoms come back in later pregnancies and then often start earlier. The pain usually starts around the fourth and fifth months, but it can also be one of the first signs a woman experiences in the pregnancy. This counts especially for women who have been pregnant before. In some women the symptoms first develop after the birth or there is an acute worsening during birth.

The tests for the pelvic joints are unspecific and difficult to reproduce. The aim of the tests is to reproduce the experienced pain in the ventral and dorsal ligaments. The compression and the distraction test are mostly used for this. It is important to stop these tests at the moment the pain appears because they can cause increased pain. 

The range of motion (R.O.M.) is very limited and it is very difficult to examine the joints. It can be discussed whether the movement is decreased, normal or increased. It is even more difficult to know if the R.O.M. is related to the pain. If the pain increases by the provocation tests it can serve as an indicator of coherence. It must be clear that there are no inflammatory or rheumatic diseases, tumours and infections involved. All other problems that can cause pain in the lower back, the pelvis, hips and lower extremities have to be excluded in order to give the diagnosis symptom giving pelvic instability. Diseases in the internal organs, the urethral system, the digestive system, the gall bladder and especially gynaecological problems must also be excluded. Deep venous thrombosis (DVT) has even been wrongly diagnosed as PPPP.

Some sacroiliac tests can also involve the lower back and the hip. Because these vertebral disc problems and hip problems can give positive pain results on the tests. Pregnant women with symptom giving pelvic instability are considered to be patients; patients in relation to pain and complaints from and in the pelvic area. The diagnosis is restricted to complaints up to six months after the birth.

2.3 Pelvic joint syndrome

This syndrome gives the same complaints as symptom giving pelvic instability but is restricted to complaints more than six months after giving birth. This patient group seems to be larger than experts first thought. It includes: 

· Women who have given birth and continues having pain from the pregnancy

· Women who started getting pain first during the pregnancy. The biomechanical stress exerted on the joints, ligaments and muscles in the pelvic area during the birth can be too large for some.

· Women who start getting pain after the birth. The new situation as a mother can be difficult for some. There is a lot of carrying, lack of sleep and lack of time to rebuild strength after the pregnancy.

· Women who have had pain problems since they gave birth but who just have accepted it. Many of them have continuous problems until the climacteric.

· Women who neither have given birth nor been pregnant but still have the same changes and pain patterns in the pelvic area. It can often be caused by injuries or instabilities. 
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Figure 5
There exist no laboratory examinations, x-ray examinations, scans or similar investigations that can be used to give a diagnosis. To help give a diagnosis the doctor can seek help from a physiotherapist, orthopaedic doctor or a rheumatological doctor.

The diagnosis is given due to:

· The development of the disease.

· Judgement of the movement pattern.

· Examination of the joints.

The development of the disease:

· The waddling gait will often worsen during pregnancy

Judgement of the movement pattern:

· Observation of walking: slow, difficult (waddling gait, small paces).

· Is it painful while moving in bed?

· Is it painful when rising up, sitting down, climbing stairs?

· Running and jumping while having PPPP is impossible.

Examination of the joints:

· From the examination of the joints and ligaments of the pelvis, one will find both locked joints and increased movement. [5,10]

3 the symptoms of PPPP

What kind of symptoms can women suffering from PPPP be present with? On the following pages is a résumé of the most common symptoms, and how they are presented.

3.1 Pain
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Pain is an unpleasant sensory and emotional experience. This is connected to actual or potentially tissue damage or described as such tissue damage. This means pain is an individual experience. Psychological, social, cultural and hereditary matters influence the pain experience as well as earlier pain experiences [27].

Pain in the pelvic region can be experienced in different ways. The individual patient will react different on the signals they get. Some days are very painful and others almost pain free. This is one of the reasons why PPPP is a very difficult and complex phenomenon. The physiotherapist has to be aware of this in the approach towards the patient. It is difficult to measure other peoples’ pain [5]. 

Figure 6:

With some guidelines it is possible to “explain ” pain in an easier way.

· The pain limit threshold: the pain that the tissues of the body can tolerate with load of different types without getting injured. The pain the patient feels is a warning signal from the body saying that something is wrong.

· The toleration limit: a movable limit, which tells something about the amount of pain a person can handle in a specific moment. This limit depends on the patients’ physical and psychological condition.

It is important that the physiotherapist encourages the patient to accept that she has pain. They should not keep quiet about it. The patients also need to understand that they have to listen to the pain, to avoid it taking control of their lives. It is healthy to discuss how the pain affects the patients’ daily life. The patient should also discuss this with her family and friends.

3.1.1 The cabbage hypothesis

This hypothesis compares pelvic pain to a cabbage. It includes all women with pain in the pelvis region, not only those with PPPP. The women feel pain and they try to protect them selves from it. The easiest and most common way to do this is to contract all the muscles around the painful spot; in this case the pelvic muscles. She will hold her breath and wait for the pain to return. When it does she contracts even more. This happens over and over again.  It can be compared to a cabbage where leaves after leaf go over each other to make the cabbage. The leaves are in this case the pains. In the end it becomes a hard cabbage of tension and pain. To get to the bottom of the problems the physiotherapist has to treat, with careful heat, massage, and teaching the patient to become conscious of movements in the daily life. In this way the therapist may be able to remove one leaf after another, and in the end, hopefully, the primary cause of the tension is found. To think ahead is very important. The patient should not think, “ I wish I could be the same as before ”. The physiotherapist has to encourage her to see the future in a different perspective. She cannot be the same, but she can achieve a good life even though it will be different [5].

3.2 Functional causes for pain in the pelvis during PPPP

During activities of daily life (ADL) a certain stress is exerted on the pelvic region leading to pain. There are four major causes for this pain:

· Weight bearing; standing, lifting, carrying, walking and sitting. The longer the patient stands, walks and sits the more pain she gets.

· Too large movements in the legs; long steps, climbing stairs, pulling things, slipping, turning in bed, getting in and out of bed and the car, skiing, swimming breaststroke and sexual intercourse

· Increasing intra- abdominal pressure; lifting, carrying, pushing, vacuum cleaning, ironing and other house work.

· Fast movements: turning, dancing, jogging, stressing slipping on ice/snow and sudden bumps to the body. 

[14]

3.3 Types of pain in the pelvic region
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Pain related to the pelvis is difficult to define. The women experience pain but they are not able to give the exact location of where the pain is coming from. Is it from muscles, tendons, connective tissue, internal organs, joint capsules or ligaments? Pain normally arises from the area in the lumbar region from L2-L5 and S1-S5 including the autonomous nervous system. The pain sensation can be described by the patient as, e.g. burning, stabbing, shooting, pounding or aching [5,14].

There are numerous nociceptors in the skin, tendons, fascia, ligaments, joint capsules, periost and connective tissue. There are no nociceptors in the joint cartilage or bony tissue. This means that when a patient has PPPP she most likely does not have a direct injury to the pelvic joint. Some patients might have a positive 

x-ray, showing arthritic changes, but this is not very common [27].

Figure 7
The ligaments that have become lax because of the hormones make the pelvis give way when loaded, e.g. when you are walking, which causes much more stretch on muscle attachments and ligaments.

As mentioned, the pain might come from the ligaments and capsule, because of the often unnatural positioning or movement of the joints. The muscles inside the pelvis can also be the cause of the pain; this may be a stress reaction. In the same way as some people get a stiff neck when they are stressed; some people get a stiff and painful pelvis. There might as well be an increased amount of fluid in the connective tissue caused by a decreased circulation. Old scar tissue can also cause pain, for no special reason. There might be referred pain in the area e.g. from the hip or the knee. Pain can come from situations in the past, which the patient has forgotten. These may consciously or unconsciously be depressed in the unconscious mind of the patients. This might be, e.g. grief, miscarriage and sexual abuse in the past. Acute pain in the pelvis region can have a gynaecological origin. Chronic pain is a sign from the body that tissue is being damaged. This does not only count for the pelvic region. Long lasting pain is chronic irrespective of the reason [5].

The main symptom is pain. The patient complains about pain while walking, standing and lying down. Especially rotating movements e.g. going in and out of a car causes stress on the pelvic joints. Driving on an uneven surface is often very painful because of the movements that occur. The pregnant woman has problems finding a resting position in bed and it can be impossible to have intercourse. Much movement and heavy lifting are provocation factors. The patient can feel a pressure in her lower back, down towards the pubic symphysis and the pain can radiate down the legs similar to ischialgia. The back muscles and muscles in the buttocks and thighs can become painful and tender. In addition the women can feel tired, resigned and depressed like any other chronic pain patient. It is also often true that these women have very little understanding for their complaints. People tend to think that the women make up the complaints just to be able to be on sick leave.

A woman suffering from pelvic instability is easily recognizable. She walks with a waddling gait and often with a slight external rotation in her hips. She has problems with sitting down on a chair or lying down on the examination table. The pain location is typically over the SI-joints or from the groin and down towards the pubic symphysis. The pain is deep; there are sometimes specific tender spots and suddenly onset of stinging pain. The pain is also known to be chronically throbbing and warm. An increased amount of fluid in the pelvis is a normal finding when doing a vaginal and rectal examination. [13,23]

There are always differences between women, but there are also some similarities:

· The pain is located across the lower back.

· The pain can be felt as tiring.

· Normally the pain is bilateral but possibly more pronounced over one SI-joint.

· Pain in the pubic symphysis and in the groin is very common. 

Some patients experience the pain going into the vagina; others feel it on the inside of the thighs following the adductors. Some feel pain in the hip region. A few patients have pain localised to coccyx and sacrum. The pain can be either ipsi- or bi- lateral. In three out of four cases the pain starts in the pubic symphysis. The pain is also coming from the SI-joints [13].

Standing, walking and sitting provoke the pain. Lying in bed for a long time, turning in bed and moving the legs to the end of R.O.M. also provoke it. It gets worse with increased load in time. The pain has a tendency to come during loading and, especially, after loading. Pain is provoked by "normal" activities, e.g. cleaning the house, shopping and ironing. It is important to move within a smaller R.O.M. to avoid the joints coming to the most stretched positions. This will most commonly increase the pain.

The pain changes during the day; some patients have pain in intervals and some have constant pain. The symptoms of PPPP seem to be increased during ovulation, and before the period [13].Pain relieving and pain preventive advice will be explained in chapter 10 of this Reader.

3.4 Other symptoms

· Feeling of weakness in the back, pelvis and hips. 

· Feeling of heaviness in the legs. 

· Feeling of coldness in the low back, gluteal region, hips and legs. 

· Sore, tired and stiff back. [3,25]

Any woman’s bad posture can lead to pain during pregnancy. The wrong posture will often be more significant and the load on the body increases because of the pregnancy.

During the pregnancy the woman may feel that the pelvis gets less stable and it feels loose. She will start to walk with a wider base of support and externally rotated hips. This may cause a different use of the small and large muscles around the pelvis. She will contract other muscles than when in a not-pregnant state, trying to support her pelvis. This can easily lead to a vicious circle where tension leads to pain, a fear for more pain, which again leads to more muscle tension [23,10].

Many women with PPPP change the way of walking to a waddling gait. This is both because of increased weight and trying to avoid the pain. The patient may also have the feeling of the lower extremity not being able to bear weight. The muscles and ligaments are the causes for this. It can be difficult for a woman with PPPP to sit down and get up from a chair. She might need to support herself on the armrest of the chair.

Pain can also be caused by one of the pelvic joints being in a more lax condition, and following this it may lock itself in an un normal and thus, painful position. If this is not recognised at an early stage it may lead to tightening of the capsule and ligaments, decreased circulation and the growth of an earlier mentioned “cabbage” has started. 

As a result of the decreased function and long lasting tension the circulation decreases and this itself can be a cause of pain. 

Tendinitis in the tendons around the pelvic joints appears because the ligaments are more lax and this in turn causes more stretch on the tendons.

Secondary to this the patient gets cramps. This causes the possibility of acute locking of the pelvic joints, because the muscles do not manage to relax after being contracted [27]. 

Pain is a physical, psychological and a social problem. Through the patient’s history and in co-operation with the patient the physiotherapist should see the best way to face the problem.

Symptom giving pelvic instability can cause pain and inability to function in ADL. This causes emotional reactions that will vary from one woman to the other.

If the pain becomes chronic, psychosocial conditions can influence the pain intensity. This will more or less influence the individual patient's functional abilities and the duration of the complaints [5,2,31].

The psychosomatic side of the pain picture makes it more difficult to deal with the pain and increases it. The physiotherapist has to take the pain of the patient seriously.

Pain is subjective and it cannot be measured on a scale. “No pain, no gain” does not count in this case [5].

4 The anatomical structures and their functions involved with PPPP

For a better understanding of PPPP, it is necessary to have knowledge about the anatomical structures involved. The bony structures of the pelvis have a special form and fit together in a certain way. There are no muscles running directly over the joints so ligaments mostly provides for the stability. Inside the pelvis, in the pelvic floor, there are several important muscles. The muscles often become stretched during pregnancy and can cause problems of pain and urine incontinence. Nerves richly innervate the pelvis. This is one of the reasons for the pain experienced during PPPP. The pelvis has different functions; it protects the abdominal viscera, gives attachments for muscles and ligaments and transmits the weight to the lower limbs. 

The mechanical functions of the pelvis; [5]
· It transfers the weight of the upper part of the body to the lower part. About 60% of the body’s weight, is centred over the pelvis.

· It works as a shock absorber between the back and the legs. (This is like a springy movement between the pelvic bones).

· It is the bony part of the birth canal

4.1 The bony pelvis

The pelvis is the bony ring at the base of the trunk. The pelvis is made up of four bones: the coccyx, sacrum and two large coxae (innominate or hip bones.) Three parts make up each coxae: the ilium, ischium and pubis. The sacrum joins the two iliac bones at the
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part-synovial, part-fibrous sacroiliac joints. The sacroiliac joints are made up of the fascias auricularis on the ilium and the corresponding fascias auricularis on the sacrum. The articulations consist of hyaline cartilage both on the sacrum and the ilium. The upper part of the joint is situated a little bit oblique compared to the sagittal plane. Ventral and dorsal sacroiliac ligaments reinforce the joint capsule. Several other ligaments peripheral to the joint; the iliolumbar ligament, the sacrotuberous ligament and the sacrospinous ligament reinforce the connections between the sacrum and the ilium.

Figure 8: The bony pelvis -anterior view

The movement in the sacroiliac joint is vividly discussed. The joint is surrounded by strong ligaments and is often classified as a joint with extremely limited movement. Some of the people who have been investigating this claims that there are movements in this joint. There is agreement that the main movement is rotation, but there are considerable variations in the descriptions of the range of motion and the location of the movement axis. 

The joint connecting the two pubic bones anteriorly is the cartilaginous pubic symphysis. It consists of a disk of fibrous cartilage that is connected with the bones on each side via a layer of hyaline cartilage. Already in childhood vertical cleaves in the fibrous cartilage can develop. These cleavages are filled with fluid, and the joint can therefore be classified as a hemiarthrosis. Strong ligaments reinforce the pubic symphysis. The superior pubic ligament lies superior to the joint and has fused with the fibrous cartilage disk and the strong inferior arcuatum ligament. The movement in the pubic symphysis is normally quite limited. (Rauber & Kopsch report a vertical (cranio-caudal) movement of about 2 mm). 

The coccyx is attached to the sacrum at the sacrococcygeal joint. This joint as well as the other joints links the bones of the pelvis together, the rest of the spine is attached to the sacrum at the lumbar sacral joint. [6]

4.1.1 The axial sacroiliac joint

Bakland & Hansen found that a prominence on the ilium, which is 9-17 mm dorsally from the sacroiliac joint, is connected to a corresponding, but not completely congruent, cavity on the sacrum via collagenous fibres. They have classified this connection as a syndesmosis and because their results seem to show that the axis of the movements between the coxae and the sacrum passes through this joint, the joint is called the axial sacroiliac joint. Every movement between the two bones is made by a gliding movement in a rotationally way around the axial sacroiliac joint.

Bakland & Hansen believe that this joint is present in all human beings and that it is fully developed from the age of 20. In about 50% of them the prominence is covered by hyaline or fibrous cartilage. In addition, there is fat tissue in the cavity, which reduces the incongruity between the prominence and the cavity. This is thought to divide the pressure when loaded and it secures the gliding during movement. 

4.1.2 The accessory sacroiliac joint

In addition to the sacroiliac and the axial sacroiliac joint there also exists small joints in about 50% of the population. The joints are located dorsally to the sacroiliac joint. It is however, uncertain if these joints serve any mechanical function. [8]

4.2 Ligaments of the pelvis

4.2.1 Pubic arcuatum ligament
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It lies inferior to the pubic symphysis, in the triangle between the iscial tuberosities. The ligament is carrying the weight above it. Both the ligaments and muscles have an insertion in the same area, around the vagina and the urethral opening (diaphragm urogenitale). They also share the same nerve and blood supply. During pregnancy, the growing uterus increases the stress on the ligament and this can result in an irritation of the insertions. 

4.2.2 Superior pubic ligament

It runs along the pubic symphysis’ upper edge, out to the ilium at the pubic tubercle, and is entangled into the bone tissue. The fibres of the ligament runs together with the pectineus muscle. The function of the ligament is to resist weight and pressure loads from below and inhibit too big movements in the pubic symphysis, e.g. while jumping, sexual intercourse etc.

Figure 9: Ligaments of the pelvis – posterior view

4.2.3 Pubis ventral ligament
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It keeps the pubic symphysis together on the anterior side. The transverse abdominal muscles attaches massively to this ligament. By using the abdominal muscles there is also a pull on this ligament. If this ligament is filled with liquid, like it is during the pregnancy, the insertions can be so irritated that an inflammation can arise.

4.2.4 Sacrotuberous ligament

It runs between the iscial tuberosities and the sacrum. The ligament lies like a fan over the sacrum.

4.2.5 Sacrospinous ligament

It runs between the ischial tuberosities and the sacrum in broad layers. The coccygeus muscle is intermingled with the ligament and it is difficult to separate them from each other.

Figure 10: Ligaments of the pelvis – anterior view

4.3 iliolumbar ligament 

It develops from the quadratus lumborum muscle together with the axial SI-joint during the first 20 years. In young age the stability between the back and the sacrum and between the sacrum and the ilium is less, compared to adults. [5]

4.4 The pelvic floor

4.4.1 The functions of the pelvic floor 

· It forms a base to the outlet of the pelvis.

· It supports the pelvic organs.

· It counteracts changes in abdominal pressure caused by such actions as coughing and lifting.

· It assists in maintaining continence both urinary and faecal. 

· It produces a gutter to assist in the rotation of the fetal head during delivery.

· It increases sexual enjoyment during intercourse.
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These functions are only performed efficiently if the muscles involved are maintained in a healthy condition.

Figure 11: Female pelvic diaphragm – inferior view

4.4.2 The muscles of the pelvic floor

The pelvic floor forms a base to the pelvis and is composed of the superficial perineal muscles, fascia and the deeper levator ani and coccygeus muscles.

4.4.2.1 The superficial perineal muscles

They consist of small thin bands of striated muscle spreading outwards to the pelvic bones from the central tendinous perineal body. Each is one of a pair arising from each side of the pelvis.

· The bulbospongious muscle is attached to the perineal body around the vagina to the clitoris. 

· The ischiocavernosus muscle is attached to the ischial tuberosity and clitoris. 

· The superficial transverse perineal muscles attach the ischial tuberosities to the perineal body. 

· The external anal sphincter muscle surrounds the anal orifice, is embedded in front of the perineal body and attaches itself behind the coccyx.

4.4.2.2 Fascia 

A double sheet of fascia (the urogenital triangle or urogenital diaphragm) fills the triangular space below the pubic symphysis and pubic rami. It is perforated in the middle to give passage to the vagina and urethra. The fascia also envelops the levator ani. It contains a few muscle fibres, namely the compressor urethra and the deep transverse perineal. The latter is attached to the perineal body and helps to support and stabilise it. The fascia envelops and 
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gives attachment to the muscles and is liable to be stretched during childbirth. (Muscles can be re-educated but fascia cannot.)

Figure 12: Muscles of the female pelvic floor

4.4.2.3 Levator ani

This deep layer of muscles can be considered as one sheet of muscle and is covered by fascia; it forms a strong sling supporting the abdominal viscera. The muscles can be divided into the iliococcygeus, pubococcygeus and puborectalis and they are attached to the pelvic surface of the pubic bone, obturator internus fascia and pelvic surface of the ischial spine. The muscle fibres pass with varying degrees of obliquity across the side of the vagina to be attached in the perineal body. 

The iliococcygeus muscle is the thin part of the levator ani muscle arising on each side from the tendinous arch of the obturator fascia and the ischial spine. The muscle passes medially and posteriorly and attaches to the coccyx.

The pubococcygeus muscle is the main part of the levator ani. It arises from the pubis and runs posteromedially to insert into the coccyx. As it courses inferiorly and medially the muscle encircles the urethra, vagina, and anus merges into the perineal body.

The medial puborectal fibres run on either side of the urethra and vagina before being inserted into the perineal body, and the lateral fibres on each side encircle the rectum and blend with the external anal sphincter.

The levator ani is composed of voluntary striated muscles incorporating type 1(slow twitch) and type 2 (fast twitch) fibres. The levator ani can maintain tone and endurance, and can resist sudden rises in abdominal pressure, e.g. when coughing or sneezing. 

4.4.2.4 Coccygeus

This is a small triangular muscle, which is posterior and superior to, but in the same plane as, the levator ani muscle. It arises from the ischial spine and attaches itself into the coccyx and lower sacrum. [6]

4.5 Nerve supply of the pelvis

The muscles are supplied by the pudendal plexus formed from the; 2nd, 3rd, 4th, and sometimes 5th, sacral nerve routes (S2-S5).

In general, you can say that the joints sensorical innervations originate in the static and dynamic mechanoreceptors and from nociceptive mechanoreceptors and chemo sensitive receptors. The receptors are localised in the fibrous capsule, the ligaments, the tunica adventia, in the blood vessels of the joint and in the fat tissue.

Branches of the genitofemoralis and pudendal nerves, according to Gamble and Co., richly innervate the pubic symphysis. The sacroiliac joints have very complex innervations. Branches of the sacral plexus mainly supply the ventral side of the joint. A branch from the superior gluteal nerve supplies the caudal part of the joint while the dorsal part is supplied by the dorsal rami from the 1st and the 2nd sacral nerve. A small branch from the obtural nerve also seems to be involved in the sacroiliac joint. The joint is also innervated by a number of spinal nerves, both lumbar and sacral (S2-S5). The nerve branches can become trapped leading to a pelvic joint syndrome. This can give pain in the pubic symphysis, the genitals, the legs or decreased sensibility in the corresponding skin areas. This might be one of the reasons why many women with PPPP experience radiating pain in the legs (referred pain from the SI-joint). Another consequence of these innervations is that pain from the joint cannot be stopped by only one nerve block. [6,8,21]

5 What causes PPPP?

There are several explanations for PPPP. Scientists, doctors, physiotherapists, “alternative treaters” and women with PPPP have different theories about the reason for the increasing numbers of women in industrialised countries suffering from PPPP. For a long time people believed that the weight of the child and the increased weight of the mother was the reason for PPPP. There are, however, women who experience PPPP only two weeks into their pregnancy this is then obviously due to other factors than the increase in weight.

One theory claims that some women have extra receivers for hormones in the tissue around the pelvis and therefore are more exposed than others. The hormone relaxin has been believed to play a part in PPPP but there are other hormones that have not yet been investigated. It is however difficult to do research on pregnant women because there is a baby that must not be injured by adding substances or artificial hormones.[5]

The most accepted cause of PPPP seems to be hormonal and biomechanical. The production of the hormone relaxin influences the ligaments so that they do not tolerate quite as much as they normally do. During the pregnancy, there is a physiological softening of the ligaments around the pelvic joint and in all other joints in the body. The hormone relaxin seems to be responsible for this. It is a polypeptide hormone that is primarily produced in the corpus luteum in pregnant women, but the production is also found in the decidu and prostate. The concentration of relaxin is estimated to increase 10 times during the pregnancy and to decrease rapidly after birth. Relaxin inhibits the spontaneous contractility in the uterus and prevents a premature birth and contributes to the remoulding effect of the cervix by term. The relaxin influence on the pelvic joints makes it possible for the child to pass through the birth canal. The back becomes more hollow and the stress on the pelvis increases. In addition, the body becomes better suited to tolerate the changed posture due to the increasing weight.  The normal reflex pattern in the joints (proprioceptors) is disturbed and the joints can easily “slip” and lock themselves. The result can be a sprained pelvis, which easily leads to compensatory loading of other joints. [10]
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The latest research suggests that women going through hormone treatment because of fertility problems have a higher incidence of PPPP than others. This supports the relationship between PPPP and hormones. From the doctor’s point of view relaxin is considered one of the reasons for PPPP. There is, however, a research from The University in Odense, Denmark, stating that the blood contains the same amount of relaxin in women with PPPP and without. 

There is another theory about the connection between relaxin and the number of relaxin receptors. Because there is no technical way of measuring this, yet the hormone’s possible influence is still not confirmed or rejected. 

Figure 13
During PPPP, irritations in the capsule and ligaments in and around the pelvis can also arise. In the capsules, the amount of synovial fluid increases and the area around it gets swollen and painful. Even a small increase in synovial fluid in the joint leads to considerable functional disturbances because of reflexive changes in the muscles. Some muscles become too weak while others become too tight. Because of this, the stability decreases and it feels like it is loose. 

While giving birth the pelvic floor become stretched resulting in weak pelvic floor muscles. Women who originally have weak pelvic floor muscles are more prone to PPPP than those who have a strong pelvic floor.

Another of the suggested reasons is probably found in the change of living conditions. Just a couple of decades ago most women were at home and did not work outside the home. The work in the house was done in a tempo that the women managed. Nowadays the women both work and take care of the house. It is believed by some that the inside conflict between the carrier women and the role as a coming mother can result in PPPP. It is possible that PPPP is seen more in Nordic women because the women there are more active on the labour market, and often are working double. Nowadays, when the women experience PPPP, they are forced to go on sick leave. The doctor then has to examine her. This might be the reason why the number of women suffering from PPPP seems to have increased compared to earlier.

Some also believe that the cold has something to do with it. Some experience the cold months (November-April) as more painful than the summer months. Others experience more pain when they have to walk in heavy winter shoes and in the snow and ice. 

Some researchers [5] believe that Norway is more exposed to PPPP because of inheritance.  There is an increased frequency of hip dysplasia there than compared to the rest of the world.

It is discussed if hyper mobility can increase the risk of PPPP. During the pregnancy, the relaxin makes the already loose ligaments even looser. The increased load from the growing belly may result in an unstable joint.

The pill can also be a reason for PPPP. Hormones hormonally prevent the ovulation when a woman uses the pill. The body is artificially pregnant. If the woman has used the pill for many years or up until half a year before the pregnancy her body will still be influenced by that artificial pregnancy.

Some [5] also suggest that PPPP can be caused by a grief during pregnancy. They believe that unworked feelings, a grief, a crisis or a violation can be suppressed and hidden within the body. In connection with the pregnancy such a happening can show itself as PPPP.

In the Netherlands Mens and co-workers have been concerned about the degree of patho physiology related to pain in the pelvic area starting in connection with pregnancy, birth or immediately after birth. A research in a patient population revealed pain in front of the pubic symphysis as a central sign for the state of PPPP. The Dutch researchers suggest different models of explanation. Changed weight load and weight bearing during pregnancy, increased fluid and elasticity of the ligaments and, earlier traumas or trauma during birth (e.g. rupture of the ligaments because of an un physiological birth position etc. and referred pain from the uterus, lower back or surrounding structures.

After pregnancy and birth women can leak urine while they are coughing, sneezing, jumping, dancing, carrying or are suddenly pushed. The woman worries constantly about the fact that she can leak urine.  She then keeps the urine inside by squeezing the muscles both inside and outside the pelvis. The increased muscle tension in the hip and buttock muscles results in a vicious circle with increased tension in the joint structures and the muscles. The woman does in this way experience both a urine incontinence problem and a muscular problem.

Mechanical pelvic dysfunction can be a cause for pain originating from joints, ligaments or muscles. A low foot arch or a faulty position of the vertebras of the neck, tight back muscles or even a decreased function of the jaw can also cause an injurious load on the pelvis. A rotated pelvis can cause problems. One part of the pelvis is rotated compared to the sacrum and the other half of the pelvis. The differences can be very small, but considering the limited movement in the SI-joint (0,8-3,9 degrees), it does not take much movement disturbance to cause pain.

Some people have a 6th sacral vertebra. It is often rudimentary and the transverse processes can be of various sizes and articulate with the ridge of the pelvis. This causes bad movement conditions in the transition between the back and the pelvis and in the pelvic joints. The natural lordosis is flattened. 

There are also some other possible causes for PPPP:

There is research  [5] claiming that it is not unusual for women who do a lot of exercises to have haematomas and tenderness over the insertion of rectus abdominus. This muscle is used when pressing the child out during the birth. The injury possibility is quite big considering that the muscles are inserted in the ligaments of the pubic symphysis.

Irritation of the hip adductors can also be one of the reasons for PPPP. This is also a normal condition in female athletes. The insertions of the adductors are especially tender. The condition is increased with further and continued internal rotation of the hip. Then it is strange to know that women are encouraged by some physiotherapists to walk with their knees together as though they have a pea between their knees. 

Neuralgic paralysis can also cause pain similar to PPPP. The neurological paralysis is found in over weight women, pregnant and not pregnant. The lateral skin nerve of L2 is involved and the women experience pain and tenderness on the outside of the thigh. The nerve is squeezed medial to the Anterior Superior Iliac Spine. The condition normally improves with weight loss. 

Three-fourths of the gluteus maximus muscle and tensor fascia latae are inserted into the iliotibial tract. The muscles inhibit a nutation of the sacrum. They also abduct the hip and stabilises the leg sideways. If the muscles remain in a shortened position for a long time, it leads to a decreased blood circulation, which causes pain. [5,10]

6 Alternative explanation model for the PPPP problem

Because of the uncertainty around PPPP, many researchers have become involved in the problem. The Norwegian physiotherapist Gunnar Samuelsen has been looking at PPPP from a different angle. Samuelsen suggests that PPPP can more or less be looked upon as a compartment syndrome instead of a problem in the sacroiliac joints or the pubic symphysis. The muscles involved are the ones that control the external rotation of the hip. He became interested in these muscles when he worked with speed skaters. He often experienced persons with painful areas in the deep muscles of the pelvis and buttocks. Because of this, he started studying these specific muscles.

Findings show that the piriformis muscle and the obturator internal muscle with the origin on the inside of the pelvis are quite large. They have earlier been considered to be very small and of no importance. Together with the superior and inferior gemellus muscles they form a muscle group that has the same direction of pull in the contraction because they have a common insertion on the trochanter fossa. The main function is extension and abduction of the flexed hip (rising from squatting with a little asymmetrical –stabilizing –loading). Together the muscles are called quadriceps coxae. The quadratus femoris muscle and the obturator external muscle also form quite some muscle bellies in trained persons.  The quadratus muscle has about the same function as quadriceps coxae. The obturator externus muscle has the opposite function. It flexes and at the same time adducts the hip.

Samuelsen’s theory is that PPPP in many cases can relate to space problems because of muscle enlargement caused by oedema in the musculature. The lack of space can be caused by inflammation in the hip/pelvic musculature and pressure on the nerves in the pelvic region (genitofemoral nerve and pudendal nerve) Because of this the pain can be felt in different places than where the actual problem is, namely the muscles in and around the pelvis.

In many cases, the fascia around the hip and pelvis becomes too tight and a classical compartment syndrome develops. Oedema can also occur over the sacrum and dorsal nerves can be trapped and result in pain in the SI-joint. The piriformis muscle is often painful and swollen in women with PPPP.

Samuelsen states that we have to consider other reasons for PPPP and not believe that the hormone relaxine is the answer. He sets six criteria for his diagnosis: [20].
· Pain.

· Increased pain when passively stretched. 

· Tenderness by palpation.

· Decreased or diminished strength by active movements.

· Sensibility can disappear if skin nerves passing through the compartment are exposed to pressure.

· Recurrent pain triggered by a certain degree of physical stress 

7 Who gets PPPP?

Because the definition of PPPP is vague, it is difficult to decide who really does have PPPP and who does not. This makes it impossible to generalise and say that there is one specific group that is more prone to get PPPP. 

Physiotherapists who are specialists in the field of PPPP see a pattern, but this has not been verified through research. Through a questionnaire, which the Norwegian physiotherapists, Jon Helge Hansen and Lars-Lennart Nielsen have executed with their patients, it is shown that it is the “average” woman who gets PPPP.

There was no relation between the women’s weight and height, and the PPPP problem. There was also no evidence that active women are more prone to PPPP than inactive women and visa versa.

The women in the questionnaire had normal smoking habits, had a normal activity level, and neither they, nor their families were prone to specific diseases. These women have also had normal deliveries and normal-sized babies [14,16].

Other specialists have stated that women who work within (health) care and education are more prone to get pelvis related pain than others are. These occupational groups have sedentary or standing work, often in unergonomic positions. Their work is mostly in front of their bodies and they often work in a slightly forward bent position. They have limited possibilities for variation and rest during the day. The women are often double workers; they have a job outside the home as well as doing most of the domestic work [5].
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Is PPPP hereditary or genetically determined? It is difficult to answer this question. It seems, as this inheritance is phylogenetic as well as ontogenetic. A mixture of these two give each individual the possibility to get PPPP.  There seems, anyway, to be a pattern that a woman whose mother or sister had PPPP has an increased possibility to get it [5].

The cultural aspect has to be considered. It seems that PPPP is mostly seen in the Nordic countries or in northern Europe. This might as well be that PPPP is spoken of in these countries more than, e.g. the southern parts of Europe. Australia is the continent where PPPP is most known, outside of Europe [18].

Figure 14
Another reason that PPPP is more common in northern Europe is that women in these countries act more like men in the way of moving. They walk with larger movements than other women. The female body is not built for this type of movement for a longer period of time.

This may cause an over loading of the pelvis. An advice given to women with PPPP is to walk with a tight skirt. There are many opinions as to whether or not this has a positive or negative effect [5] 

8 Treatment of patients with PPPP

There are many ways to approach a PPPP patient. This section will give a general idea of treatment possibilities found in literature. The first and most important thing to remember is that none of the patients are the same. Each patient needs her own treatment plan!

8.1 Different patient groups

It is possible to divide patients into 3 groups: [5]

· Group 1: The patient is able to see the connection between her daily life and her pain. She understands that if she adapts to her situation this can help her to get a pain free life. It is important that the physiotherapist helps the patient to reach this point. The physiotherapist’s work is mainly about prevention.

· Group 2: Patients who have a vague idea about these connections. They seek help to find the connection between their symptoms and their everyday functions. They need help because they do not know what they can do themselves. The physiotherapist’s role is of a preventive and a treating character. The patient will understand what the physiotherapist is saying, and what they have to change. When the most painful spots have been treated they will fully absorb the connections and translate it in to function.

· Group 3: The patient is only able to see her physical symptoms. Pain overshadows everything. These patients want to be treated and healed without being active in the treatment processes themselves, neither physically nor mentally. The physiotherapist’s goal is to get these patients into group 1 or 2. 

There are, of course, other treatment methods than physiotherapy that can be beneficial for the PPPP patient. Some of these will be mentioned later.

For this reader, the focus is to add exercise. The other means of treatment will be mentioned in short. 

8.2 Individual training and group training

Some manage well with group therapy while others prefer only individual treatment. A third group might find the best recovery in a combination of both.

The main goal for both individual and group training is to achieve pain free function through movement and rest. The goal of physiotherapy treatment is pain inhibition. The intention is to make the women as independent as possible in ADL despite the pain. The group training should be fundamental for and should be transferable to individual training outside the treatment situation.

· Keywords for group training: function, awareness, circulation exercises, strength exercises, relaxation, and socialising with other patients.

· Keywords for individual training: improved function, making aware of movements in daily life, relaxation and rest.

The physiotherapist should give the patient advice and information, which is applicable in the patients’ life. The patient is responsible for using the advice. The main issue of the training should be the activities of daily life. 

During a group session, it is important to listen to the patients. The patients should share their experiences and thoughts and as a leader of the therapy group, the physiotherapist should use these inputs to the best of the group [5].

An exercise program has to be discussed and put together by the physiotherapist and the patient together, based on the goals they have agreed upon.

The program should be evaluated continuously. The aim is to increase the quality of the movements. Progression can be achieved by putting together movements that are more complex [5,3].

The goal of physiotherapy treatment is pain inhibition. The intention is to make the women as independent as possible in ADL despite the pain [5,10].

It is often only possible to treat the pain, because the physiotherapist does not know the actual source of the pain. The patient should preferably not be dependent on treatment forever. The treatment should be “help for self care”. It should also have a preventive measure for the future. Pain is guidance for the treatment and movements that can be given [5,10,3].

Through the treatment, it is important: [31]

· To stabilise the hips and SI joints. 

· To relax the shortened muscles around the pelvis.

· Strengthen the weak muscles, especially the gluteal muscles, the oblique abdominal muscles and the pelvic floor muscles. 

· Do stabilising exercises and posture correction. 

A physiotherapist has the responsibility to give information to the other workers within the health care system who the women meet during their pregnancy. It is important to let them know what physiotherapists can do to help these women and the necessity of an early start.  The earlier a woman with pelvic pain gets treatment the better. This gives the physiotherapist the possibility to take care of the problem before it “digs too deep”. Prevention is an important issue; if the women get information at an early stage in the pregnancy they can avoid some of the problems. Some women think it is normal to have pain, and they do not listen sufficiently enough to their body. It is not normal to have severe pain during pregnancy. This might be a sign of PPPP [5,10].

In a therapeutically view the assessment, prevention and treatment are tightly connected. The assessment together with information about what is happening in and with the body when we use it can be preventive as well as the start of the treatment.

Good communication between the patient and the physiotherapist is essential for the treatment to be adequate [5,3].

8.3 Physiotherapy treatment

8.3.1 Individual

General relaxation: it is important for a woman with PPPP to get relaxation treatment. A better circulation to the tight and sore muscles can be given through heat application, e.g. heat packs. This does not only count for the muscles in the pelvic region but might be necessary from head to toe [3].

Massage: will also have a relaxing effect, and the physiotherapist has the possibility to get rid of localized muscle tension and increase the circulation. The physiotherapist should consider which type of massage is most beneficial for these specific patients [5,3,4].

Manipulation: is used if there is a locking of one or more of the pelvic joints. Only manual therapists should do this, but it is important that every physiotherapist has this in mind if they get a patient with this problem. In that case, they can advise the patient to see a specialist [3].

Taping: is used to stabilise the pelvis and hopefully reduce the pain in the pelvic joints. It gives the patient a reminder not to do movements that will cause pain [3].

Pelvic support belt: has a stabilising effect [10,3].

Electro therapy: TENS can be used as pain inhibition for patients with PPPP.

The electrodes are put over the S2 and S4 segments, preferably on both sides.

The patient can also use this at home [5,28].

Psychomotorical physiotherapy: is used by specialists within the field. This is a therapy where the connection between psychological experiences and bodily reactions are made clear for the patient through the musculature and respiration [5,24].
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Group

Hydrotherapy: is a therapy given in water. In water, you get a weightless condition, in which the centre of gravity that is often shifted during pregnancy does not make any difference. The women feel that they have more control over their bodies and situation.

It is important that the patients are careful and do not train too hard. The training feels easy while you are doing it even though it has some impact on the body. It is a group therapy and the social aspect may be important for the women [5,7)]

Figure 15:

8.3.3 Group and individual

Relaxation and breathing techniques: it is important to instruct the patient in good resting positions. This will be explained further in the exercise part of the reader [7].

Exercises: will be explained further in the exercise part of the Reader.

8.3.4 Other treatments

Injections: of sterile water intracutaneous at the painful spots has been used with good effect. This is not a job for a physiotherapist. It has to be done by a midwife, medical doctor etc. [5,3,28]

Acupuncture: as a supplementary treatment, has been beneficial for some PPPP patients. It is said that the acupuncture is influencing the hormone balance in the body and this causes the lax ligaments to tighten. It also influences the release of endorphins and enzymes in the body. As the endorphins are the bodies’ own painkillers, this might decrease the pain [5,10,35].
Zone therapy: is believed to have some of the same effects as acupuncture [10]. 

Chiropractic: is a joint manipulation technique, which might be helpful to use if the joints have been locked [10].

9 AIDS

There are several aids that can help women suffering from PPPP to manage in their ADL. The aids can be used both as a relief and as prevention of situations that can cause the women to hurt themselves.

Here is a selection of some aids that are available and might be helpful for some women with PPPP.

9.1 Pillows
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Breast-feeding pillow: gives good support when breast-feeding. When sitting in a good position while breast-feeding this reduces the risk of getting neck and shoulder problems.

· Coccyx pillow: relieves the pressure on the coccyx and pelvis while sitting.

· Wedge shaped pillow: gives an angling of the pelvis, which relieves the pelvic pain by moving the centre of gravity to the pubic symphysis (this is obviously not a good pillow for those who experience most of the pain in this area).

There are also pillows that support the neck and back. These pillows give good pain relief during rest.

Figure 16
9.2 Chairs

· Chair with armrest: these are excellent chairs because the armrest can be used as support when sitting down and standing up from the chair.

· Work chair: is a chair where the height can be adjusted according to the user’s need. This chair makes it possible to sit comfortably when working, eating or feeding a baby and it can also be used at the kitchen counter, dinner table, washing machine, ironing board, bathroom, desk, etc. 

· Office chair: there is a chair that is specially designed for women suffering from PPPP. The seat gives good support and is also flexible which makes it comfortable to sit on. Many women suffering from PPPP in Norway have tried out the chair and they are very satisfied. 

· Beanbag: can be used as a chair or as a big pillow for the bed or couch. It is easy to find a comfortable resting position with the beanbag but some might find it difficult to get out of. The best way to do this is to roll onto the floor and get up from the 4-point position (using a chair or a table as support).

· Footstool: gives good support for the legs if sitting in a chair that is too high. It can also be used to step on when reaching for things, e.g. in tall cabinets or getting in and out of the bathtub. 

9.3 Wheelchairs

There are many different kinds of wheelchairs and they have to be adjusted to the users needs.

A wheelchair is of great help when the patient has difficulties with walking due to pain.

9.4 Crutches

Crutches give relief when walking or standing. The base of support becomes wider and the legs do not have to carry all the weight (as mentioned earlier; 60% of the body weight is centred over the pelvis).

Keep in mind that when using crutches the patient might start feeling discomfort in the wrists, shoulders and in the thoracic region because of the increased strain put on these areas.

9.5 Aids for use in bed

· Mini slide/easy slide: is a smooth transfer sheet which makes turning in bed (or getting   into the car) much easier.

· One can also use a smooth sheet and pyjamas (e.g. silk) to make it easier to turn in bed. 

· A hoop, which is mounted over the bed, is also a useful thing to consider when having    difficulties turning when lying down or positioning oneself from supine to sitting.

· Mattress: there are a large number of mattresses to choose from. It is important to have a good mattress that enables the woman to rest comfortably when lying down. If the woman sleeps/rests well this gives her extra energy to perform in ADL. A good mattress also reduces the need to turn in bed during the night. Getting enough rest during the day and sleeping well during the night may have a positive effect on pain.

9.6 During activities of daily life

· Prehensile organs exist in several variations. This is an aid helping the patient when having to pick up, e.g. playing tools from the ground or reaching for objects in shelves or cupboards. It can also be used when having troubles with getting dressed and undressed.

· A broom with a long broomstick and a dustpan can be of great help when cleaning up in the house, making it easier to remove objects from the floor.  It can also be used when moving heavier objects such as books, clothes, etc.

9.7 Aids for the bathroom

· The bathroom can be equipped with aids making the situation easier for the mother herself and when taking care of the baby. There are several types of bathtubs and chairs to be used in the bathtub and in the shower for both mother and child. A toilet heightener is also available on the market.

· Bassinettes with the possibility of decreasing and increasing the height is another aid that can make the care taking of the child more pleasant and give the mother the opportunity to sit while changing the child.

9.8 Support for the pelvis

The pelvic stability belt is an aid serving to restrict the movements of the body and remind the PPPP-patient to move in a more adequate way. The belt does not fixate the joints of the pelvis. It gives support, but does not prevent the natural movements taking place in the pelvic.  There are several kinds of pelvic belts on the market. They differ in width, elasticity and the combination of elastic and non-elastic material.

9.9 Tables

The possibilities are many when it comes to tables as an aid for women suffering from PPPP.  The level of disability gives an indication of the need of the different patient, and the need during the ADL. Tables on wheels with the possibility of regulating the height, reading tables and small tables are all on the market as a relief in the daily life.

9.10 Transferring a child

Several aids have been made making it easier for the mother to take the baby with her. These are chairs on wheels, sedans and wagons for the child. The level of disability and needs have to be taken into consideration when looking at the different aids [33].
10 ADVICE FOR WOMEN SUFFERING FROM PPPP, DURING AND AFTER PREGNANCY

The advice given here may be helpful for some women to be able to handle ADL easier. Others may have found their own ways to make life easier and that is good. These advices are only tips and not rules on how to perform the activities. Let the women choose the way that they are most comfortable with.

10.1 General advice

· The movements being performed should be within the pain limit.

· Rest frequently (before, during and after performing a task). When resting; take deep breaths breathing in through the nose and out through the mouth.

· It is good to vary between sitting, standing, walking and lying down.

· The same positions should not be maintained for long periods of time.

· Every movement should be slow and controlled; avoiding sudden movements and twisting the body.

· Try lifting as little as possible. 

· The physiotherapist should help with correcting the performance of ADL. Sometimes it is the way the patient sits, stands, walks, cleans the table, makes the food or makes the beds that is the reason why the pain continues.

· Sexual intercourse might be more comfortable while lying on the side or lying on the back with a pillow under the pelvis and knees.

[22]

10.2 Avoiding leg cramps and increasing the circulation

Lying on the back with a pillow under the pelvis at the same level as the coccyx:

· Stretching and shaking the legs toward the ceiling to loosen the musculature. Continue until the legs feel warm. Placing both feet on the floor, lifting the pelvis until the hips are fully stretched. Rocking the pelvis up and down.

· [image: image18.jpg]


Same starting position as the one above; dorsi flexing the ankle and flexing the knee while bringing the knee towards the chest - breathing in. Plantar flexing the ankle while bringing the leg towards the ground with an extended knee - breathing out.

· Stretching of the calf muscles avoiding leg cramps; same starting position as those mentioned above. Stretching one leg towards the ceiling with maximum dorsi flexion of the ankle - holding this position for 20-30 seconds. 

Figure 17
Standing

· Swinging and bending the hips and knees. Letting the arms swing as when cross-country skiing.

· Going for walks in rugged terrain with good shoes.

Another advice can be to elevate the end of the bed 4-6 cm [26].

10.3 Climbing stairs

Using a lift is preferred if there is one. When climbing stairs it should be performed slowly and the banister should be used as support.
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· When ascending the stairs, the pelvic floor muscles should be contracted while putting the good (the least painful) leg on the step followed by the other leg. Both legs are now on the same step. Putting equal weight on both legs and letting go of the pelvic floor contraction.

· When descending the stairs, both knees should be slightly flexed and the most painful leg is brought to the step below followed by the other leg. The pelvic floor muscles must be contracted. Two other possibilities to descend the stairs: walking sideways or backwards. The banisters should be used as support in both cases [11].

Figure 18
10.4 Getting in and out of the car

Getting in and out of a car can be a problem but if the right way to do it is learned it might be easier.

Stand with the back towards the door opening supporting one hand on the seat and the other on the back of the seat. Contract the pelvic floor muscles while sitting down on the car seat. Keep the muscle contraction, turning around in the seat with both legs at the same time (the legs can be lifted one leg at the time if necessary). When seated properly the pelvic floor contraction can be released. The mini slide/easy slide can also be used to make the turning easier [11].

10.5 Turning, and getting in and out of bed

10.5.1 Turning in bed

Contract the pelvic floor muscles while keeping the legs parallel; do not press the legs together. Use the arms to do the turning movement in one movement. Let go of the pelvic floor contraction when in the right position. 

10.5.2 Getting out of bed

While contracting the pelvic floor muscles, try to get up from side lying by supporting and pushing with the arms on the bed to get the trunk off the bed. While lifting the trunk swing the legs, which are held parallel, over the edge of the bed. When sitting the pelvic floor contraction can be released.

10.5.3 Getting into bed

Sitting on the edge of the bed doing everything in the opposite order (see: getting out of bed) [11].
10.6 Sitting

Do not sit in the same position for a long period of time. Try to sit in a high chair if possible.

When sitting, the back support should be used, preferably with a pillow in the back. Putting equal pressure on both buttocks and with both feet on the floor.

Never sit with one leg crossing the other!

Try to sit when getting dressed/undressed, putting on or taking off shoes, showering and during all other activities where sitting is possible [11].

11 PELVIC FLOOR EXERCISES

Finding the right muscles is important. The pelvic floor muscles are voluntarily controlled muscles so they need to be trained actively to get stronger.

If the patient has problems finding the right muscles it is a good idea to let her put one finger between the vagina and rectum. If done correctly she will feel the contraction under her finger while contracting the pelvic floor muscles. The patient can also put one or two fingers in the vagina and contract and, if done correctly, she will be able to feel the pressure on her finger(s).

The pelvic floor stabilises the pelvis from the inside. If the pelvic floor muscles are contracted, while for example lifting, the load on the pelvis decreases. The patients should therefore be encouraged to use the pelvic floor muscles when lifting, standing, climbing stairs, turning in bed, getting in and out of the car, sneezing, coughing and laughing. 

Physiotherapists should also be aware of that if the pelvic floor is weak this itself could be a direct cause of the patients’ PPPP problems.

It is important to be aware of that patients are different and that they all require a different approach [11]. If a patient has very tight pelvic floor muscles she should not do the pelvic floor contractions as this only makes the situation worse. Patients who have been exposed to sexual abuse should not start with strengthening exercises for the pelvic floor muscles (these muscles will most likely be naturally tight with these women)[4].

11.1 Common mistakes

Because the pelvic floor muscles are both difficult to see and to feel it can be hard to strengthen them in the right way. The most common mistakes are:

· To contract the gluteal muscles, thighs and abdominal muscles instead of only the pelvic floor muscles.

· To push down and out, which gives the opposite effect (does not strengthen the muscles but makes them weaker).

· A usual mistake is to think that the pelvic floor muscles are being contracted when lying on the back with flexed knees and to contract the gluteal muscles and at the same time lifting this area off the floor. This is an excellent exercise for the back- gluteal-and thigh-muscles but has little, or no, effect on the pelvic floor muscles.

11.2 Correct contraction of the muscles

When the pelvic floor muscles are used in the right way a tiny lift can be felt in the pelvic region. It feels like something is pulled up and inwards into the body. There should not be any additional movements of other parts of the body – especially not in the gluteal region, the abdominal muscles or the inside of the thighs.

11.3 Frequency

When the patient is able to use the muscles in the correct way, she should:

· Start by doing maximum contractions of the muscles without using other muscle groups - as many times as she can, increasing the repetitions gradually to 10 and

· Holding each muscle contraction for 6-8 seconds.

· Intensive pelvic floor muscles contraction: when the patient is able to hold a muscle contraction for 8 seconds the next step is at the end of the contraction, try to pull the muscles further up and in by using quick contractions 3-4 times.

· Verbal instructions: contract, hold, hold, quick contractions in and up, in and up, in and up, and relax.

Before giving birth the pelvic floor exercises should be done 3x 8-12 repetitions every day holding each contraction for 6-8 seconds [30].

After giving birth the exercises should gradually be built up starting with very mild muscle contractions [17]. Here is an example:

11.4 The first 10 days

· Mild contractions to increase the circulation and to improve the wound healing.

· Lying on the stomach on pillows: breathing out and pressing the pubic symphysis into the floor.

11.5 6 weeks after giving birth

Pelvic floor contractions 5x15 repetitions 3 times a day holding each contraction for 20-  

30 seconds. Improvement should be felt 3-4 weeks after starting the exercises. Increasing with 1 contraction in each set each week.

11.6 10 weeks after giving birth

3x10 pelvic floor contractions 3 times a day.

This should be continued 2-3 months after giving birth and with more serious problems for 3-4 months.

To isolate and strengthen the pelvic floor muscles, positions, which make it hard to use other muscles, should be chosen. Choose the position that is best for the patient [30].
The following exercises are only examples of exercises given to PPPP patients. It is not proven that they are better than any other exercises. It is just to give a general idea of what kind of treatment women suffering from PPPP can receive.

12 EXERCISING DURING AND AFTER PREGNANCY

Everyday activity is important in maintaining strength, mobility and circulation. 

Limitations for physical activity are mainly ones own general health and condition. Exercising during pregnancy improves health and does not harm the baby. But the pregnant woman should try to avoid sports and activities where the risk of getting punched and falling are present (e.g. body contact sports). If the women do not feel any discomfort when exercising there is nothing wrong with being physical active until giving birth [27].

Today there is no recognised treatment method that helps all the women suffering from PPPP. The treatment that helps one woman does not necessarily help another with the same problem. One thing that helps all patients with PPPP is to rest before, during and after performing a task. Frequent resting periods help the women to manage better during the day [11].

The best resting position is lying supine with both legs elevated, which increases the circulation. During rest the blood gets pumped more easily from the feet and legs and this gives a good drainage of the whole pelvic area. Ligaments, joints and muscles get rest and relief and the blood circulates unobstructed in the muscles, which enhances pain relief [27].

Experience shows that women suffering from PPPP achieve good results by training after they have given birth. The training must be adjusted individually and performed under skilled [12].

One goal is for the patient to be able to get round and about but the movements should not put any strain on the pelvis. They must be “soothing” for the muscles in and around the pelvis. Physiotherapists can give exercises, which build up and strengthen the pelvic muscles so they can work as an internal support to stabilise the pelvic region. Exercising also makes the muscles move which causes the circulation to improve and this might lead to less painful muscles. Some patients are seriously affected and do not benefit from exercising at all. One reason for this could be that their ADL are too strenuous and that the pelvis does not cope very well with the extra tension that is put on it by exercising. If the women are going to have any benefit of doing their exercises it is of great importance that they do not do any other activities that make them tired the day of exercising. They should rest before and, especially, after exercising to be able to recuperate [11].

Other goals with regard to the exercises are that the women get insight into their own problem. By actively participating in the treatment program they may see the problem changing and improving [5]. 

It is also very important that the patients are able to accept that it takes time to get better and that they decide the tempo in which this is happening. They have to free themselves from the patient role and take the responsibility for further improvement and treatment. This should not be the physiotherapist’s responsibility [25].

12.1 Goals for exercising

The main goal for active exercises must be to achieve painless movements through movement and rest.

The most important thing to be aware of when treating patients with PPPP is the pain. Pain needs to be considered in every treatment method and should not be provoked [5]! Pain is the body’s natural “alarm system” and should not be removed. It works as a guidance for the physical limit and gives signals when something is wrong [19]. Exercising with a minimum of discomfort gives energy to cope better with the pains. If pushed beyond her pain limit, the woman can experience that her pelvis cannot take anymore and the pain gets worse [5].

Some exercises might be difficult for some patients to perform in the beginning. It can be hard for some to accept this; this could be a trial of one’s patience! If this is the case the patient should perform the exercise with lower intensity and with more rest between the sets or repetitions [17].

12.1.1 The goals for self training

· Improved function.

· Improved circulation.

· Improved strength.

· Improved consciousness of ADL.

· Relaxation.

· Rest.

[5, 14]

12.1.2 The goals for group training

· Improved function.

· Improved circulation.

· Improved strength.

· Relaxation.

· Improved consciousness of ADL.

· Companionship.

[5, 14]

12.2 Training

· The movement being performed should be within the pain limit.

· Muscle soreness caused by the training should vanish after a good nights sleep.

· The longer the break taken between the sets the more training the patient can bear.

· The patient should not stress before, during or after training, and should rest after training.

· If the patient is in too much pain she should decrease the load or skip the training one-day.

[15]

12.3 Increasing the load

First, the number of sets is increased (e.g. 2x12, 3x12, 4x12).

Secondly, the repetitions are increased (e.g. 4x12, 4x15, 4x20, 4x25).

Thirdly, the amount of kilos is increased (e.g. 3 kg, 4 kg, 5 kg). [15]

12.4 The structures that benefit from training are:

· The abdominal muscles.

· The pelvic floor muscles.

· The rectus abdominus diastasis.

· The abdominal pressure.

· Articular cartilage.

· The muscles of the back. [15]

To get maximum benefit from the following exercises the pelvic floor muscles should be contracted when performing the exercises. The patients should not hold their breath during the exercises and they should try to relax their jaws.

It is also important to use good shoes, which means shoes with good heel support and with shock absorbing soles (good shoes are also important when not exercising!).

13 PRINCIPLES OF STRETCHING

Flexibility is an essential part of the exercise program. With intense exercing, body temperature increases and tissues offer less resistance. Therefore, stretching for permanent elongation is emphazied later in the workout rather than in the beginning. Stretching after exercise may enhance muscle relaxation, facilitating normal resting length, circulation to structures and removal of unwanted waste products. 

For patients suffering for PPPP it is important to include exercises addressed to the muscles surrounding the hip. 

Tightness or spasm in the muscles that makes external rotation in the hip, particularly the piriformis, can lead to hip and leg pain. The sciatic nerve passes through the piriformis muscle and can become irritated. 

More frequent stretching would increase and maintain flexibility, while avoiding muscular imbalances created by dailiy activities or exercises.

When designing a stretching program for a patient, the following should be kept in mind:

1. Connective tissue elongation is the primary target when stretching.

2. The two most important factors influencing stretching are intensity and duration. A low-intensity, long-duration stretch favors more lasting connective tissue elongation. A high-intensity, short-duration stretch favours a more temporary connective tissue deformation.

3. Elevated tissue temperature facilitates range of motion.

4. Flexibility is specific; exercises must be specific to each joint and/or group.

5. Proper alignment for each stretch is important.
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15 Appendix 1: PATIENT EXPERIENCES

The following section gives examples on how some women experience living with PPPP.

Solveig:

“Before I even knew I was pregnant I felt muscle soreness in my legs and I did not understand where it was coming from. I experienced burning pain in the buttocks and in both thighs, which radiated to my calves. Only a few weeks pregnant I was not able to climb stairs or walk downhill. After three months I was not able to walk at all! During the following weeks and months I only became worse. I was in my bed most of the time. The last three months of the pregnancy I spent entirely in bed and I needed help with everything. I could not turn around in the bed and because of the pain I had to find a new position every 15 minutes. My husband had to physically turn me in bed and because of this he did not get much sleep either. 

During the pregnancy the only thing that kept me going was the thought of being a 100% better after giving birth – which did not happen! The first six weeks I could barely walk around on crutches, which was an improvement from not being able to walk at all. I had to wait a long time to feel any improvement whatsoever.

The improvements did not come suddenly but I had to work  – and I am still working – really hard to get a good life despite the PPPP; a life with PPPP, not a life ruined by PPPP!

It has been five years since I gave birth to my little girl and I still have difficulties walking. I still need crutches when going to walk farther than 50 meters. I used to work half a day twice a week which pretty much took all my energy. I do not contribute anything in the household – physically or mentally. I have been on sick leave for the last month and I am discussing with my doctor the possibility to get a 100% disablement benefit.

I have been seeing one of the most skilful physiotherapists/manual therapists in Norway working with PPPP patients, following all the recommendations that I have been given, stretched the same muscles other women with the same problem have benefited from and done pelvic floor muscle contractions every day. I have also been careful not to put too much strain on my pelvis but relived it by using crutches and a wheelchair and I have rested as much as possible. In other words; everything has been arranged for me to get well; both my own attitude and the attitudes of the people surrounding me. But I guess that is what is so special about PPPP - nobody has the key to the right treatment. Unfortunately. 

I would say that I have a good life now because I have been able to learn to live with PPPP. This has made me appreciate life and those small things that others take for granted” [33].

Gro:
“After giving birth, you expect the pregnancy complaints to vanish. You are eager to get started again and become active. Then it is frustrating to continue having pain and not being able to function as you did before. The family life has completely changed when pain is such a big issue. It is difficult or even impossible to lift the child, and it is hard to push the stroller. It is awful not being able to lift up your child when he is reaching out for you and cries. You really feel like a bad mother. It is a big change you go through from being a self-supporting woman to becoming a woman constantly dependent on help from others. In such periods, you are emotionally labile and your husband can easily become a victim of your frustration. For the women it is important to accept and talk about all the negative feelings and thoughts. It is also necessary to accept that you have to consider yourself handicapped for a while” [5].

Siv:

The pain started during the pregnancy. Suddenly one of her legs could not carry her weight anymore. After this, the pain was more or less continually present in one half of the buttocks. Now and then, the pain radiated down in the leg and to the knee. During the last year, the pain also started to radiate up to the back. She felt stiff and had pain from her knees to the shoulders. She started going to pregnancy training but had to stop because of the pain. A short period she felt better and started to go for small walks with her child. Suddenly during a long walk, her back locked itself and the same pain complaints came back. A physiotherapist did an examination of her, but the results did not show the normal signs for the typical pattern of back complaints. The physiotherapist tried treating her with rhythmic stabilization and isometric exercises but this resulted in increased pain. Siv was told to come back after a period of rest when her pain was less. Then she would have a better basis to start training her back and leg muscles [5].

Eline:

She started to feel pain and tenderness from her pelvic area towards the end of the pregnancy. However, she did not seek any help because she considered it normal. After the pregnancy, she did not experience the pain she felt as before. Her child suffered from colic and she had to lift and carry him a lot. Three months after the delivery the pain in the pelvic area came back. This time it was worse than the last time and located on one side of the pelvis with warm flows of pain. She spoke with her friends and accepted that the pain was normal and would disappear after a while. The pain did however continue to bother her but she just ignored it and started to work again. After a while the pain became worse, she became stiff and she got pain in her neck and back. She had to seek help from a doctor who immediately referred her to a physiotherapist [5].

Beate:

She used to be very active and loved to “use her body”. During the pregnancy, she did not experience any problems. Three to four weeks before she was due, she had to go on sick leave because of severe pain from the back and pelvis. She especially had pain in the pubic symphysis. After giving birth, she felt great; she was actually in great shape! Then suddenly after four to five weeks the pain returned. The pain was located in the symphysis as during the pregnancy but also inside and at the back or around the pelvic joints. The pains often radiated down the inside of both legs. It felt as though the pain came from the pelvic floor itself and forwards and backwards in the bony structures of the pelvis. She had to reduce her working hours to 50% and her life became complicated because of the pain. A physiotherapist examined her but there was no evidence of pelvic joint syndrome. The pain did not match the criteria for calling it peripartum pelvic pain [5].

16 Appendix 2: The thoracolumbal fascia

The SI-joint is a part of a functional sling system consisting of m. latissimus dorsi on one side and the thoracolumbal fascia on the other. The sling crosses the midline and goes over the fascia and m.gluteus maximus which goes over into the iliotibial tract. If this sling is going to function optimally, all the components have to function normally. In addition, the receptor system has to be in balance, so that the right recruitment of the right parts takes place at the right moment in the movement. If there is a dysfunction in the joint or other parts of the system, there will not be an optimal utilization of the stabilizing sling. This also counts for the sling consisting of m. peroneus longus, proximal tibio fibular joint, m.biceps femoris and the sacrotuberal ligament.

The thoracolumbal fascia with all its connections forms a continuous muscle-ligament-fascia system between the arms, trunk, pelvis and legs. The fascia forms a compartment for the deep back muscles in the lumbar region and makes up the origin for several muscles. In the lumbar region the fascia consists of three layers: 

· The anterior part, which is very thin, runs anterior to m. quadratus lumborum. It inserts at the transverse processes. From here the next layer appears.

· The middle part: this layer is thick and is normally called the lumbocostale ligament. It runs posterior to the m. quadratus lumborum and helps form the intertransverse ligament.

· The posterior part covers the back muscles and originates from the spinous processes. The thoracolumbal fascia here forms the posterior ligament system with the interspinal ligament and the supraspinal ligament.

The middle and posterior layer meet in the lateral raphe. From here the m.transverse abdominal and m.internal oblique abdominal have their origin. The thoracolumbar fascia forms the origin for several other muscles: the latissimus dorsi, the trapezius, the posterior inferior serratus, the gluteus maximus, the external oblique abdominal, the erector spina and the multifidus.

The thoracolumbar fascia has together with m. erector spina, m.multifidus and the m.gluteus maximus direct connections to the ligaments of the SI-joint (posterior sacroiliac ligament which directly connects with the sacrotuberous ligament).

The sacrotuberous ligament is a part of the long head of biceps femoris. This ligament is important for the standing position in the sense that it prevents sacrum from tilting forwards compared to the two ilium bones. The sacrotoberous ligament connects the trunk, the arms and legs together. 

The biceps femoris is connected to the head of fibula and here is also the origin of peroneus longus. This muscle inserts to the base of the 1st metatarsal and the medial cuneiform. This is the insertion of m.tibialis anterior. The m.gluteus maximus goes into the iliotibial tract, which inserts on the head of fibula. 

From the thoracolumbal fascia and the muscles mentioned above we get two dorsal muscle-ligament-fascia slings, one straight (transverse) and one oblique. 

16.1 The transverse sling

M.erector spina, m. multifidus, m.biceps femoris, m. peroneus longus and m.tibialis anterior.

16.2 The oblique sling

M. latissimus dorsi, m. gluteus maximus, iliotibial tract, m.peroneus longus and m. tibialis anterior.

All fascia is supplied with elastic energy when put on stretch. This elastic energy can be transferred to other structures. In walking this is exploited through the transverse and oblique muscle-ligament-fascia slings. Trunk rotation and dorsiflexion of the ankle is of importance here. 

The elastic energy in the sling system makes the push off in walking less effortless. This is an example of the body’s economics. 

The slings are also important for the locking and stabilizing of the SI-joint in the weight bearing position. The joint is not only locked because of the anatomical structure but also by muscle power by the muscle-ligament-fascia sling. 

The pelvis is most stable when the sacrum is tilted anteriorly compared to the two ilium. This is nutation and the ligaments interosseus, posterior sacroiliac and the sacrotuberous ligament are taut. A contraction of the m.erector spina and the m. multifidus also result in nutation of the sacrum. A contraction of the m.gluteus maximus and the m. latissimus dorsi on the opposite side leads to a compression in the SI-joint and helps to create stability. M.biceps femoris will because of its connection with the sacrotuberous ligament prevent a nutation of the sacrum.

Instability of the pelvis can be caused by both reduced ligament support and myofascial weakness.

Superficial back muscles give dorsal stability. The stability in the pelvis can increase by training the crossing musculature in the lower back and the buttocks. Important muscles are latissimus dorsi, thoracolumbar fascia, gluteus maximus and gluteus medius, tensor fascia latae and iliotibial tract. Muscles and ligaments stabilize the frontal side of the pelvis. The oblique abdominal musculature on one side cooperates with the inside musculature on the opposite thigh. This presses the symphysis and relieves the ligaments. 
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