
Anatomie en Pathologie O.E.

Opleiding fasciatherapie F.I.T.

Module onderste extremiteit

4

Short description of content: Description of the pathology of the lower extremity 
from a myofascial perspective
Learning objectives: Learns about the pathology of the lower extremity and knows 
how to treat this from a myofascial perspective.
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Artrose heup

<< Chronic pain appears to be associated with brain gray
matter reduction in areas ascribable to the transmission 
of pain. The morphological processes underlying these 
structural changes, probably following functional 
reorganisation and central plasticity in the brain, remain 
unclear. The pain in hip osteoarthritis is one of the few 
chronic pain syndromes which are principally curable. 
We investigated 20 patients with chronic pain due to 
unilateral coxarthrosis (mean age 63.2569.46 (SD) years, 
10 female) before hip joint endoprosthetic surgery (pain 
state) and monitored brain structural changes up to 1 
year after surgery: 6–8 weeks, 12–18 weeks and 10–14 
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month when completely pain free. Patients with chronic 
pain due to unilateral coxarthrosis had significantly less 
gray matter compared to controls in the anterior 
cingulate cortex (ACC), insular cortex and operculum, 
dorsolateral prefrontal cortex (DLPFC) and orbitofrontal 
cortex. These regions function as multiintegrative
structures during the experience and the anticipation of 
pain. When the patients were pain free after recovery 
from endoprosthetic surgery, a gray matter increase in 
nearly the same areas was found. We also found a 
progressive increase of brain gray matter in the 
premotor cortex and the supplementary motor area 
(SMA). We conclude that gray matter abnormalities in 
chronic pain are not the cause, but secondary to the 
disease and are at least in part due to changes
in motor function and bodily integration.
Rodriguez-Raecke R, Niemeier A, Ihle K, Ruether W, May 
A (2013) Structural Brain Changes in Chronic Pain Reflect 
Probably Neither Damage Nor
Atrophy. PLoS ONE 8(2): e54475. 
doi:10.1371/journal.pone.0054475>>
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De heup: misalignment femurkop

• Inspectie
• Lunge
• Squat
• Rotatie wk
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The three lost postures:

<< Non-optimal strategies for loading through the hip joint are often produced by 
neuromuscular imbalances such as altered recruitment and patterning of the deep 
and superficial muscles of the hip, with or without associated hypertonicity [Janda 
1978,`1986). Non-optimal strategies create non-optimal postures and movement 
control of the femoral head during loading [Lee & Lee 2004a, Sahrmann 2001). A 
butt-gripping or hip-gripping strategy [overactivation of the short adductors 
combined with the external rotators) creates a net force vector that often results in 
anterior or anteromedial translation of the femoral head in the acetabulum. Many 
muscles can collectively produce a postural displacement of the femoral head. If per-
sistent, unbalanced vectors from hypertonic muscles and/or altered muscle 
recruitment patterns can be a precursor to early degeneration of the articular 
surfaces of the hip as well as structural changes in the acetabular labrum (labral 
fraying and tears). Consequently, patients can present with patterns of pain referred 
from multiple structures around the groin/ hip and movement restrictions that are 
often combined with intermittent loss of motion control (commonly associated with 
'clicking,' 'popping,' or 'giving way' in certain ranges of motion) that are due to:
• excessive compression and malalignment of the joint secondary to muscle 

imbalances;
• structural changes in the articular labrum (labral tears and fraying) and femoral 
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acetabular impingement (FAl)
• structural changes in the articular cartilage (osteoarthritis). 

The history
This individual can be young, middle aged, or old and the mode of onset is commonly 
insidious. It is not uncommon for the pain to be felt initially in other areas of the body 
that are compensating for the restricted hip (pelvis, low back, knee). The joints of the 
low back and/or pelvic girdle can be overly stressed and ultimately painful when the 
hip fails to share the load during a task that requires more functional motion than it 
has. For example, consider Figure 5.2C. As this woman squats, her hips fail to flex and 
her lumbar spine flexes excessively to compensate; this is her usual strategy for a 
squat. Her primary complaint is low back pain that is aggravated by prolonged sitting. 
She is completely unaware that this is due to the strategy she is using to perform the 
squat and that her non-painful hips are creating this impairment. Other patients may 
be aware of tender trigger points in the superficial muscles of the hip and have 
attempted to 'stretch them out' without success. They find temporary release from 
muscle release techniques such as massage, but, because they do not change their 
movement strategies, the 'tightness' in their hip(s) returns.

Over time, the posterior buttock and/or groin may become painful and the 
movement restriction of the hip more evident. When the hip joint itself becomes 
symptomatic, the location of pain can be variable.
Standing posture
Several non-optimal postural alignments and strategies can create malalignment of 
the femoral head secondary to muscle imbalance of the deep and superficial hip 
muscles; a common one is the anterior pelvic sway posture (unilateral or bilateral) 
(Fig. 5.28). Malalignment may also be due to altered control (or neural drive) of the 
muscles of the lumbopelvic canister, such as:
a butt-gripping strategy (see Fig. 5.22B) (increased activation of the external rotators 
of the hip); and
a hip-gripping strategy (see Fig. 5.26) (increased activation of the short adductors and 
posterior abductors of the hip).

Axial rotation of the trunk is limited in both directions when the femoral head is 
anteriorly translated in the acetabulum. Lee, 2011>>

<<Subluxation or joint dysfunction appears to be the most common cause of muscle 
weakness in patients with hip and groin pain 
Muscle weakness is often seen as a result of pain, but it can also be caused by reflex 
inhibitionfrom a remote source such as a TrP or articular dysfunction and it does so 
much more commonly than most clinicians realize. Weakness is associated with hip 
problems, even when effort does not increase pain and there is no effidence of nerve 
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root leasions.

Treating muscles delivering a mechanism load due to hypertonia and / or shortening 
and the muscles that cause referred pain in the area. and the weakened muscles
Taxing positions / actions:
switch (link on / off)
sleeping between sideways and prone with affected leg in abd / exo (better sideways 
with pillow between knees)
cross-legged sitting
Ferguson in Ferguson H11 2006>>

3



Trochanter major pijn

4

<<Greater trochanteric pain syndrome (GTPS) is a term used to describe chronic pain 
overlying the lateral aspect of the hip. The prevalence is higher in women and 
patients with coexisting low-back pain, osteoarthritis, iliotibial tract (ITT) tenderness 
and obesity. Patients with greater trochanteric pain syndrome usually suffer from pain 
radiating to the posterolateral aspect of the thigh, paraesthesiae in the legs and 
tenderness over the ITT. Previously, the aetiology of the trochanteric pain syndrome 
was thought to be due to inflammation of the subgluteus maximus bursa (i.e. 
bursitis). Recently, MRI and ultrasound studies have shown that most cases of GTPS 
are due to damage of the nearby muscles or fasciae and an inflamed bursa is an 
uncommon cause (Silva et al 2008). Specifically we suggest that often the GTPS could 
be due to an excessive tension of the gluteus maximus muscle that compresses the 
bursa to the bone, and increases friction. The fascial connection among the 
thoracolumbar fascia, gluteus maximus muscle and ITT could easily explain the 
radiation of pain in the GTPS. Stecco C 2015>>

Bursitis Trochanterica, is usually due to problems in ITT-gluteus max-TLF

4



5

Heuppijn
zeer vaak: Gmed, Gmin, TFL
vaak: QL, Iliopsoas, Gmax, piriformis, kleine 
rotatoren, add longus en brevis, magnus
primair: QL, ilopsoas

Triggerpoints heup

(Gautschi 2019)

5



G01 Tensor fascia lata en ITB

(Gautschi 2019) 6

<<Relevant TrPs are often present.
• The anterior border of the muscle is easy to feel; the posterior border with the 
gluteus medius is often not easy to distinguish.
Suitable patient positioning for treatment of the TrPs is lateral position, supine 
position, or prone position (posterolateral fibers).
Surprisingly thick muscle; deeply situated TrPs can only be palpated and treated if the 
muscle is relaxed (position the patient in the lateral or supine position with the hip 
flexed;.
It is important to use the fascial separation technique to separate the muscle from 
the sartorius muscle proximally and between the iliotibial tract and the vastus 
lateralis.
Treat the entire iliotibial tract to the tibia using the fascial stretching technique 
(technique III) too (Increased tension in the fascia lata can cause or be a sustaining 
factor for:
o dysfunction of the quadriceps, the adductors, and the hamstring muscles; 
o knee problems due to irritation of the fascia of the thigh; 
o lateralization of the patella.
Gautschi 2019>>
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<< Chimpanzees don't have an IT band (some other animals do)
Fascia lata is 3x thicker in humans Liebermann 2013>>
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Iliotibiaal frictiesyndroom

7

(Stecco C 2015)

(Nugteren 2012)

<<Lateral view of the thigh. The iliotibial tract is clearly visible along the lateral aspect 
of the thigh, but it is not possible to distinguish its medial and lateral border because 
it continues into the fascia latae, appearing just as its longitudinal reinforcement 
Stecco C 2015>>

ITT is an important link in the thigh. Tract is anchoring m. Quadriceps and hamstrings.

Here is usually the m. Quadr. affected. Due to local fibrosis in the tendon plate, 
football players sometimes have the feeling that leg cannot make good contact with 
the ground. After the gliding techniques this is better after 1 session.
In the case of leg complaints, the tract is usually affected.

<<The iliotibial tract (ITT) connects the muscles of the pelvis with the knee. It 
stabilizes the knee both in extension and in partial flexion and is used constantly 
during walking and running. In leaning forward with a slightly flexed knee, the tract is 
the main support of the knee against gravity. Many fibres of the gluteus maximus are 
inserted into the ITT and into the posterior aspect of the lateral intermuscular septum 
(which is continuous with the ITT). Other gluteus maximus fibres have an oblique 
direction and so pass over the ITT to continue into the fascia over the vastus lateralis. 
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Many fibres of the vastus lateralis also insert into the anterior aspect of the lateral 
intermuscular septum and, finally, merge at the knee with the anterior knee 
retinaculum. Thus, the ITT together with the lateral intermuscular septum 
coordinates the action of both the gluteus maximus and vastus lateralis.
Iliotibial band syndrome (ITBS) is a common thigh injury generally associated with 
running, but can also result from cycling or hiking. Other risk factors for ITBS include 
gait abnormalities, such as hyperpronation, leg length discrepancies, or bow-
leggedness. It is considered an overuse syndrome of the distal ITT near the lateral 
femoral condyle at Gerdy's tubercle, and is believed to be associated with excessive 
friction between the ITT and the lateral femoral epicondyle, i.e. friction that 'inflames' 
the ITT or the underlying bursa. But Fairclough et al (2007) suggest that the ITT 
cannot create frictional forces by moving forwards and backwards over the 
epicondyle during flexion and extension of the knee. The perception of movement of 
the ITB across the epicondyle is an illusion due to changing tension in its anterior and 
posterior fibres. They propose that ITBS is caused by increased compression of the 
highly vascularized and innervated layer of fat and loose connective tissue that 
separates the ITT from the epicondyle. Therefore, the aetiology of ITT can be related 
to a chronic increased tension of the ITT caused by increased tension of the tensor 
fasciae latae or gluteus maximus muscles. To check ITT tension, the Ober test could 
be useful, but we suggest also checking the gluteus maximus and the tensor fasciae 
latae muscles as they are the main tensors of the ITT. Chen et al (2006) have 
demonstrated with MRI that gluteal contracture causes a posteromedial 
displacement of the ITT. The resolution of the ITBS can only be properly achieved 
when the biomechanics of hip muscle function are properly addressed. Stecco C 
2015>>

<<In friction syndrome: does the tract slide over the epicondyl?
Probably not, because it is part of the entire fascia lata and it is stuck with a septum 
on the femur. The perception of movement of the ITB across the epicondyle is an 
illusion caused by alternating tension in its anterior and posterior fibers. A bursa is 
rarely found. At 30 degrees of flexion, the ITB is pushed against the femur for a while 
but does not rub, it comes loose again at extension. Dalton 2012>>

<< Noble's test: the researcher presses the thumb with the thumb on the lateral 
femoral epicondyl while bending and stretching the patient's knee. The test is positive 
if recognizable pain is provoked.

Therapy
The patient is advised to refrain from all pain-provoking activities during the first 
three weeks in order to restore the irritated locations; in the meantime, strength 
training is possible (see below).
Strength training of the thigh muscles, especially the quadriceps m; the purpose of 
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this is to increase the size of the musculature located under the tract so that the tract 
becomes more lateral, away from the trochanter and the femoral picondyl. Squat at 
home daily or squat heavily three times a week in a fitness center is a good option, 
preferably in four series of fifteen repetitions.
Strength training of the hip abductors; these are located on the lateral side of the 
pelvis and, like the quadriceps m, are able to 'push' the iliotibialis tract to the side at a 
larger size. A backward step of a raise, with dumbells in the hands (4x i5x), is a good 
option for this. The unaffected leg slowly steps off first.
After three weeks of relative rest (not running): gradually build up the running 
training. Here one must pay attention to the running technique:
• adduction of the hips while walking (the sagging through the hip) must be 
unlearned because the tract will be stressed by stretching;
endorotation of the lower leg must be prevented because the ihotibiahs tract can act 
as a knee-stretcher. This is because the insertion of the Gerdi tuberculum in 
endorotation of the lower leg is further anterior; It has been found that making short, 
fast steps leads less quickly to a recurrence than long steps.

The patient is advised to walk mainly on the right side of the road. This is also 
intended to reduce the friction of the iliotibial tract of the left leg.
If the patient walks on running shoes with too high a medial support, such as an 
antipronation shoe, one can consider walking on a neutral shoe.
Correct leg length differences if they are caused by a bone fracture in a leg that was 
sustained earlier.

Review
A tract iliotibial friction syndrome occurs when there is excessive friction of the tract 
over the trochanter major or over the lateral femoral picondyl. The irritated tissue 
can be bone, tendon, bursa and / or fatty tissue. If the friction at the level of the hip is 
accompanied by a 'candy', then we speak of a snapping hip.
It is remarkable that in this patient both locations are painful. This may be due to a 
reduced size of the thigh musculature, especially of the vastus lateralis m, which is 
located directly below the tract. If the underlying muscle is of a small size, the tract is 
close to the femoral shaft for easier friction. Endurance athletes in particular know 
this problem.
Sometimes the reduced size arises because the patient lost a lot of weight in a short 
time; Within the muscle, fatty tissue disappears, reducing the size.
Another cause is a prolonged period of lack of movement, whether or not due to 
illness, with the result of atrophy and loss of size of the upper leg musculature. The 
therapy then mainly consists of strength training of the thigh musculature, so that the 
size of this musculature increases again. Nugteren 2012>>
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Sagitale vlak ipv frontale vlak

ITB = Stabilisatie in frontale vlak
ITB = Swing spring (recoil) in sagitale vlak

(Liebermann 2018)

<< "In fact, a running human's legs store and release energy so efficiently that 
running
is only about 30 to 50 percent more costly than walking in the endurance-speed 
range," says Daniel Lieberman in his book The Story of the Human Body. "What's 
more, these springs are so effective that they can make the cost of endurance 
running (but not sprinting) independent of speed: it costs the same number of 
calories to run five miles at a pace of either 7 or 10 minutes per mile.“>>
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G02 Hamstrings

(Gautschi 2019) 9

<<The Lasegue test is designed to differentiate muscular pain caused by TrP
provocation due to stretching the hamstring muscles, from the pain that develops 
due to provocation of a neural structure (indication of a radicular syndrome); for the 
differentiation.
Semitendinosus: The muscle fibers (and thus the TrPs) are located primarily in the 
proximal half of the thigh
Semimembranosus: The muscle fibers (and thus the TrPs) are located primarily in the 
distal half of the thigh. Short head of the biceps femoris: approach medial and lateral 
to the tendon of the long head deep on the back side of the femur; slight passive 
knee flexion relaxes the muscle and makes it possible to reach the deep area of origin 
of the short head on the femun Insertional tendinopathy at the ischial tuberosity 
when chronically overloaded "Chronic strains": The pain is usually caused by mTrPs
(Dejung 1988a).
Dysfunction of the hamstring muscles can cause overload of the quadriceps (-• TrPs): 
a posterior -» anterior problem.
Symptoms, elicited by TrPs in the quadriceps femoris, can thus originate in the 
hamstring muscles. Hamstring muscle shortening due to taut bands induced by TrPs 
trends toward overloading the quadriceps, giving rise to faulty loading of this muscle 
group. The overload can activate TrPs in the quadriceps femoris, which, however, 
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produces another referred pain pattern. The quadriceps femoris symptoms cannot be 
corrected until their cause, the tense hamstring muscles, is corrected (Travell and 
Simons 1992). Gautschi 2019>>
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G03 Quadriceps

(Stecco C 2015)(Gautschi 2019) 10

Anterior view of the thigh. The fascia lata is cut to show the rectus femoris. Note the 
continuity between the rectus femoris sheath and the fascia of the iliopsoas. The 
fascia lata connects the rectus femoris with the tensor fascia latae muscle. The 
muscles involved in antepulsion of the hip are all joined together by the fascia. 
(Stecco C 2015)

<<Thigh and knee, primarily with activity, loading (rest pain rare)
o Anterior knee pain (TrPs primarily in the vastus medialis and rectus femoris)
o Patellar apex syndrome (jumper's knee): TrPs in all heads of the quadriceps
o Posterior knee pain (TrPs primarily in the vastus lateralis)
o Pain deep in the knee joint (TrPs primarily in the vastus medialis)

Dysfunction
Knee "gives way" (TrPs primarily in the vastus medialis) "Blocked" patella (TrPs 
primarily in the vastus lateralis) Lack of strength when
o Going up steps (TrPs primarily in the vastus intermedius and vastus medialis) o 
Going down steps (TrPs primarily in the rectus femoris and vastus medialis) 
Chondromalacia patellae
0 Pain transmitted from TrPs in the quadriceps can result in trophic disturbances in 
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the
patellar area, which can facilitate chondromalacia patellae, o Quadriceps shortening 
favors the formation of chondromalacia patellae (faulty loading). Restricted ROM of 
knee flexion

• Location and treatment of the mTrPs
o Rectus femoris: TrPs are commonly located proximally, in the insertion area; 
approach between the sartorius
and the tensor fasciae lata.
o Vastus medialis: Important TrPs are sometimes found in the immediate vicinity of 
the patella. The transversely running fibers (vastus medialis oblique muscle) have 
particular significance. They have hardly any extensor effect: their function consists, 
rather, of centering the patella. The selective rehabilitation of this part of the muscle 
(treatment of the dysfunction-relevant mTrPs in combination with functional training) 
plays an important role in the patellofemoral pain syndrome.
o Vastus lateralis: TrPs are frequently located amazingly far posterior and/or proximal 
in the vastus lateralis or close to the patella
o Vastus intermedius: only amenable to indirect treatment, because it is completely 
covered by other parts of the quadriceps.TrPs are revealed by diffuse tenderness.
o Ligamentous TrPs: Both the lateral and medial collateral ligaments may contain 
ligamentous trigger points (=. Fig. 1.4).
o Use wooden trigger point tools or the elbows to ease the burden on the therapist's 
fingers
Fascial stretching (technique III) is more effective after pre-stretching the quadriceps
Fascial separation is important
° To the hamstring muscles o To the adductor group
o To the iliotibial tract (in the distal area of the vastus lateralis, 
Sustained recovery of TrPs in the quadriceps can often be achieved only if TrP-
induced tensions in the hamstrings are treated. "The quadriceps femoris cannot 
recover until the hamstring tightness is released" (
The primary responsibility of the quadriceps is to inhibit flexion, i.e., the quadriceps 
primarily serves a dynamic-eccentric and stabilizing function -> quadriceps training 
should therefore be oriented correspondingly (closed-chain exercises). Gautschi 
2019>>
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m. vastus medialis
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G04 sartorius

(Gautschi 2019) 12

<<  Entrapment of the lateral femoral cutaneous nerve with dysesthesias/numbness 
in the lateral thigh
The lateral femoral cutaneous nerve exits the pelvis either above or below the 
inguinal ligament or by piercing the ligament. Normally, it passes through the 
muscular compartment accompanied by the iliopsoas, then, after the inguinal 
ligament, it turns at an angle of about 80° and extends over the sartorius to the 
lateral thigh. Sometimes, however, it pierces the sartorius and can, in these cases, be 
compressed by taut bands in the muscle    dysesthesias/numbness in the 
anterolateral surface of the thigh

TrPs in the sartorius are often secondary TrPs or satellite TrPs, which form in 
conjunction with TrP activity in functionally related muscle groups -> search for and 
treat the primary TrPs.
The sartorius contains the longest muscle cells in the human body.
Meralgia paraesthetica (lateral thigh pain and dysesthesia) may occur as the result of 
entrapment of the lateral femoral cutaneous nerve.
• In its middle third, the sartorius overlies the neurovascular bundle (femoral artery, 
vein, and nerve).
Palpation: If, while lying supine in the "figure 4 position," the patient lifts the foot 
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slightly off the table, the sartorius stands out clearly and can be easily identified.
Use the pincer grip (techniques I and II) to perform manual therapy of the TrPs in the 
proximal area of the sartorius; fascial separation technique (technique IV) to the 
anterior border of the tensor fasciae latae.
Gautschi 2019>>
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The knee is a complex joint that does a simple job: synchronizing the 
hip and ankle

The knee is a simple joint that does a complex job: the hip and ankle 
move at different speeds and have different sizes

Healthy knees need only one thing: alignment with the other 
loadbearing joints

Peter Egoscue
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De knie

13

<<Anterior Knee Pain: "Most of the anterior knee pain is muscular in origin„ Dejung 
2009, S. 196>>
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Virsky – gezonde  knieën
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TrP‘s

Zeer vaak: Qceps
Vaak: hamstrings, popliteus
Primair: iliopsoas

Triggerpoints - knie

15
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Meniscus probleem??

Meniscusletsel

16

<<The menisci have directly and indirectly more than twenty connections with 
anatomical structures that connect the medial and lateral meniscus a) to each other, 
b) to cranially connect to the hip, pelvis and spine, and c) to caudally connect to the 
foot. Via the meniscopellar ligaments, the menisci are connected to the patella and 
indirectly to caudal to the patella tendon, but also indirectly to cranial to the 
quadriceps m. On the dorsal side, the menisci are directly connected to the posterior 
cruciate ligament.
the semimembranosus and spurs of the biceps femoris m. Through the 
gastrocnemius m, the hind horns are even connected to the calcaneus and the foot. 
Thanks to the dynamic connections with the muscle tissue, the menisci also move to 
dorsal on knee flexion and on ventral to extension: the meniscus swing.

When the interplay of active muscle function and passive control of menisci is not 
optimal, meniscus irritation (gliding disorder of the meniscus swing) can occur, 
certainly in a phase in which an athlete is not able to withstand, let alone train 
properly. This disruption should be recognized in time for athletes to prevent them 
from contracting serious meniscus injury with an uncontrolled flexion / valgus / 
rotational movement in the knee.  Egmond & Schuitemaker, 2009>>
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Tip: for meniscus complaints (closing complaints), try to treat from the 
semitendinosus / adductors to lig. coll mediale. Some people can suddenly walk 
wonderfully.
This is worth the effort.
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slotklachten
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Gracilis

(Stecco C 2015) 18

<<Left: Anterior view of the knee. The gracilis muscle is deeper with respect to the 
sartorius muscle. It gives an expansion into the medial portion of the crural fascia 
(Stecco 2015)
Also the knee retinacula could be easy evaluated by magnetic resonance imaging, as 
they appear clearly as low signal intensity bands. In patients affected by patellar 
femoral malalignment or anterior knee pain, differences in thickness, innervations, 
and vascularisation are appreciable. Stecco C&A in Schleip 2012>>
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(Stecco C 2015)

Bursitis subpatellaris

19(Myers 2014)

<<Prepatellar bursa between the superficial and deep fascia. The bursa was injected 
with blue resin before the dissection to show it more clearly Stecco C 2015>>

<<Also the knee retinacula could be easy evaluated by magnetic resonance imaging, 
as they appear clearly as low signal intensity bands. In patients affected by patellar 
femoral malalignment or anterior knee pain, differences in thickness, innervations, 
and vascularisation are appreciable. Stecco C&A in Schleip 2012>>

<<With an extension limitation of the knee, it is often sufficient to treat it, then the 
problems in the hip and foot often resolve themselves  Earls 2017>>

<< Dissections clearly show that the gluteus maximus muscle transmits its force not 
only to the linea aspera of the femur, but also to a wider surface composed of the 
fascia lata, the ITT and the lateral intermuscular septum. The ITT plays a role in the 
lateral stabilization of the knee. The contraction of the gluteus maximus muscle 
always affects the ITT and all of the fascia lata, which explains why a hypertonicity of 
this muscle could be responsible for an iliotibial band syndrome (ITBS) or, more 
generally, knee pain. So, when a practitioner is confronted with an ITBS or a knee 
pain, our results suggest that it would be advisable to check the gluteus maximus and 
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the tensor fasciae latae muscles, as they are the main tensors of the ITT. Chen et al 
(2006) demonstrated with MRI that gluteal contracture causes a posteromedial 
displacement of the ITT, and that the resolution of the ITBS can be achieved only 
when the biomechanics of hip muscles are properly addressed. The gluteus maximus 
muscle also has an important insertion into the thoracolumbar fascia, confirming the 
studies of Vleeming (1995). He showed that the gluteus maximus is linked 
anatomically to the lumbar paraspinal muscles via the thoracolumbar fascia, thereby 
permitting load transfer from the lumbopelvic area to the lower extremities. Our 
findings support these results, affirming that, due to the insertions of the gluteus 
maximus into the ITT and thoracolumbar fascia, this muscle becomes important for 
the mechanical coordination of the lumbar, pelvic and lower limb areas. Therefore, 
the fascial insertions of the gluteus maximus muscle could explain the transmission of 
forces from the thoracolumbar fascia to the knee, and consequently some types of 
referred pain to the lateral region of the thigh and leg. Stecco C 2015>>
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Treatment

Gluteus max Balancing Gmax and latissimus

<< So all practice is good, right? Not necessarily. If an activity is practiced with poor 
form, the poor form will be part of the information recorded in the motor program. 
Practice does not make perfect; perfect practice makes perfect.
Cook 2003>>
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21(Stecco C 2015)

Chondromalacie patellae

21

Crepitatie kan ook van een oude, gefibrotiseerde, bursa zijn

<<Right: Deep fascia of the lower limb, medial view. The sartorius sheath with the 
fascia lata, but at the same time it creates a specific compartment for the sartorius 
muscle. The crural fascia is stretched proximally by the myofascial expansions of the 
pes anserinus muscles. Stecco C 2015>>

<< Patellofemoral pain syndrome: The vastus medialis obliquus muscle has a 
particularly important function. Its transverse fibers have hardly any extensive effect; 
their function is rather to center the patella medially. The rehabilitation of this muscle 
part plays an important role in patellofemoral pain syndrome.
Palpatory diagnostics: The screening tests for knee pain are often not sufficiently 
meaningful, since the muscular structures cannot be provoked too specifically by 
stretching or exercise maneuvers - »palpatory diagnostics is in the foreground.
The treatment of knee pain with manual trigger point therapy is often lengthy.

In the case of degenerative changes, the knee pain is often due to secondary 
muscular TrPs. Possibly. symptomatic treatment for (temporary) pain relief possible.
In the mostly elderly osteoarthritis patients, TrP treatment is often made more 
difficult by the presence of varices (relative contraindication) (Dejung 2009). Gautschi 
2013>>
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Pain upper patella: TrP rectus fem. Or increased tension in tensor

<< Chapter 19 - Erik Dalton – Weak in the Knees
Chondromalacia patella: microscopic view reveals fewer collagen fibers and a lower 
protein count – an indication that the interlocking mesh is unraveling. It is the result 
of injury to otherwise healthy cartilage.
The kneecap has the thickest articular cartilage in the body. This cartilage is probably 
the least innervated tissue in the body. When the cartilage becomes degenerated, it 
exposes the richly innervated subchondral bone to compression and torsional forces.
If an inflammation occurs, synovia may swell and this may become trapped between 
patella and femur.Pressure per square inch increases 8 times the body weight during 
various stages of deep squatting Dalton in Dalton 2012>>

Patella femoral pain:
Special points for attention at physical assessment:
• Hyperpronation foot / foot shoe settlement
• Mortons foot type / shortening 1st radius?
• Navicular drop?
• Unipodal pelvis stand (single leg squat)
• Hydrops knee?
• Different Meniscus tests?
• Tendonosis / pain proximal and distal in anatomical chain?

<< The patellofemoral joint may also be the cause of 

anterior knee pain among jumping athletes. 

Patellofemoral-related pain is generally located 

diffusely around the patella on pain mapping, (Post 

1994) compared with the typically localized inferior 

pole of the patella in patellar tendinopathy. 

Patellofemoral pain has been suggested to be 

primarily a diagnosis of exclusion, as there are no 

clear sensitive and specific clinical tests to help in the 
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diagnosis. (Ng 2002, Witvrouw 2001) 

Athletes with PFP often report aggravation of 

symptoms with activities that create low tendon load, 

such as walking, running, or cycling, (Brukner 2010) 

which should result in a high index of suspicion for a 

diagnosis other than patellar tendinopathy. 

Reduction of pain, when using patellofemoral taping, 

with provocative maneuvers, such as performing a 

lunge or a squat, may assist in confirmation of PFP. 

(Ng 2002) Patellofemoral joint mobility examination 

may also be helpful in the differential diagnosis. In 

our clinical experience, patellar tendinopathy and PFP 

rarely coexist, and the clinical assessment (not 

tendon imaging) should guide management. 

Malliaras 2015>>

<< 15 studies included in this review reported significant variability in

patellofemoral alignment BUT...

2. This may reflect variability in imaging modalities, measurement techniques

and populations studied.

The exact role of patellofemoral alignment in development of symptoms remains

unclear. Patellofemoral (PF) alignment is thought to be a factor in the

development of patellofemoral pain via influencing joint load. However, there’s a

lack of clear knowledge regarding its exact role and how variable this alignment

may be in asymptomatic populations.
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“We’re not even sure what normal patellofemoral alignment is yet, so we

shouldn’t be telling people that their alignment is in any way abnormal!”

Hochreiter B, Hess S, Moser L, Hirschmann M, Amsler F and Behrend H (2019)

Healthy knees have a highly variable patellofemoral alignment: a systematic

review. Knee Surgery, Sports Traumatology, Arthroscopy.>>
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Plica

22

<< Plica injuries (Schindler 2014) and chondral 

surface pathology may also produce anterior knee 

pain. Palpation of the plica, a history of snapping 

sensation, and MRI often assist in the diagnosis of a 

plica as being the source of pain. Pathology of the 

superior plica may be confused with quadriceps 

tendinopathy both clinically and radiologically. 

Clinically, plica may be painful with activities 

requiring only shallow knee flexion (eg, walking), 
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whereas pain from quadriceps tendinopathy is 

provoked with activities requiring deep knee flexion. 

On MRI, whereas quadriceps tendinopathy may 

appear as diffuse thickening and increased signal of 

the distal quadriceps tendon at its insertion, (Tuong

2011) a clearly delineated lesion deep to the 

quadriceps tendon raises a high index of suspicion for 

the superior plica involvement. (Garcia_Valtuille

2002, Schindler 2014.  Malliaras 2015>>
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Artrose knie
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G05 Popliteus

(Gautschi 2019) 24

<<• Important to treat after knee surgery
• Treat when there is a deficit in end-range extension of the knee (together with the 
short head of the biceps femoris)
The popliteus can be directly palpated and treated only at its insertion site on the 
posterior tibia. Place the patient in the prone position, between 60° and 90° of knee 
flexion; palpate moving from the medial side on the posterior surface of the tibia in 
the proximal quarter -> insertion site of the popliteus; if the therapist passively places 
the knee in ER, the fibers of the popliteus are placed under tension, and become 
palpable. Palpation and treatment of the other parts of the muscle: following the 
fiber orientation to the fibular head/lateral femoral condyle; the popliteus forms the 
deepest muscle layer and can apart from the insertion site only be palpated and 
treated through the other muscles. Watch out for the neurovascular bundle Gautschi 
2019>>
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G06 Triceps surae

(Gautschi 2019) 25

<<"The most frequent symptom clearly associated with TrPs in the gastrocnemius 
muscle is nocturnal calf cramps" (Travell and Simons 1992, p. 407).
Weakness and/or limited ROM (of dorsiflexion) are not usually caused by the 
gastrocnemius (but rather by TrPs/taut bands in the soleus).
Occasionally, a sesamoid bone is found in the proximal area of the gastrocnemius 
tendon (fabella), approximately twice as frequently in the tendon of the lateral head 
as in the tendon of the medial head. About one-third of these sesamoid bones are 
ossified; the rest are cartilaginous. They are asymptomatic. Watch for varicose veins 
and protect them during treatment.
Stretching the gastrocnemius slightly makes it easier to locate the taut bands and TrPs 
It is advisable to use a wooden trigger point tool to ease the burden on the fingers 
Fascial stretching (technique III)
° Always work from distal to proximal (to prevent damage to the valves in the veins) 
o Bring the muscle into a stretched position before treating

Soleus
Even pain-latent TrPs cause taut bands and can:
o impair the function of the muscle pump -> edema,
o result in weakness (walking on toes) and/or restricted dorsiflexion ROIVI,
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o cause entrapment of the tibial nerve.
Heel pain is among the most frequent symptoms of amateur runners.
When treating achillodynia, it is important to note: "TrPs in the soleus are, together 
with those in the gastrocnemius and tibialis posterior, the most important cause of 
hindfoot pain and achillodynia" (Dejung 2009, p. 178).
Calf pain: deep vein thrombophlebitis is in the differential diagnosis.
o Pain due to deep vein thrombophlebitis is typically diffuse — not punctiform or 
clearly circumscribed — and is
associated with warmth and swelling of the affected area; no pain radiation, o 
Myofascial calf pain: The mTrP is located within a palpable taut band, and the TrP-
specific pain is punctiform
and clearly circumscribed to the point of pressure provocation. Furthermore, referred 
pain is often present.
Often seen in conjunction with a tibialis anterior syndrome
Dorsiflexion of the ankle Joint and simultaneous knee flexion brings the taut bands in 
the soleus under tension, thus enabling identification and treatment of the TrPs 
Treatment of the TrPs in the soleus
o Directly, in the distal area (i.e., distal to the gastrocnemius; and to the parts of the 
muscle that are located lateral and medial to the overlying gastrocnemius 
o Indirectly through the relaxed gastrocnemius (-> knee flexion
Gautschi 2019>>
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G07 Diepe flexoren

(Gautschi 2019) 26

<< fl dig longus en hall longus
Active TrPs are rather rare.
• Flexor digitorum longus: Palpate and treat on the posterior side of the tibia (middle 
third), working from the medial
side; pressure against the posterior surface of the tibia
Flexor hallucis longus: Palpate and treat laterally on the posterior aspect of the fibula 
(distal two-thirds); the superficially situated layer of the triceps surae should be 
relaxed (passive plantarflexion) to be able to reach as deeply as possible on the 
posterior aspect of the fibula

Tib post
Important in achillodynia
• Palpation and therapy are only possible indirectly through muscles covering it. It 
can be accessed:
° medially: make an advance as far as possible, deep between the relaxed soleus and 
flexor digitorum longus 
° posteriorly: through the gastrocnemius and soleus (relaxed as much as possible;)
Use a wooden trigger point tool to ease the burden on the therapist's fingers 
Fascial stretching (technique III):
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o Palpate very deeply through the relaxed gastrocnemius and soleus, "plowing" 
through the muscle from distal to proximal (to protect the valves in the veins; »- Fig. 
7.321).
Gautschi 2019>>
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Tarsal tunnel syndrome

(Stecco 2015)
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G09 Extensoren onderbeen

(Gautschi 2019) 28

<<tib ant
When there is weakness of the foot extensors and an unsteady gait, then pain-latent 
TrPs should be treated to correct the dysfunctional components.
Watch out for a lower leg compartment syndrome: when the treatment intensity is to 
strong, there is danger of hematoma development, which, in unfavorable cases, may 
result in a compartment syndrome.
Posterior    anterior problems are common: If necessary, treat TrPs in the tensed and 
shortened calf muscles and stretch the calf muscles.
Fascial separation (technique IV) between the superficial fascia of the tibialis anterior 
and the periosteum of the tibia 
The tibialis anterior often has a tight fascia, which can impede manual treatment.

Ext dig longus, ext hall longus
Weakness of the foot and toe extensors may even be caused by pain-latent TrPs.
Extensor digitorum longus
o The muscle belly of the EDL is situated lateral to the tibialis anterior and anterior to 
the peroneus longus. 
o Palpatory identification is aided by active plantarflexion (-> deactivates the tibialis 
anterior) and simultaneous
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toe extension (-♦ tenses the EDL). 
o Extensor hallucis longus: treatment carried out through the extensor digitorum 
longus and tibialis anterior, because the EHL is largely covered by these muscles.
Modulate the intensity of treatment to avoid hematoma development (danger of a 
compartment syndrome).

Peronei
Active TrPs are often present
Approach and treatment is simple and gratifying.
aut bands in the peroneus longus can compress the common peroneal nerve (and the 
superficial and/or deep peroneal nerve) distal to the head of the fibula 
If pain persists in the lateral malleolar area after an ankle sprain, "don't be fooled into 
performing surgery, but rather search for TrPs in the peroneal muscles" (Dejung 2009, 
p. 186). Gautschi 2019>>
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Compartimentsyndroom

29

<<Compartment syndrome is a clinical condition in which increased pressure within a 
closed anatomical space compromises the circulation and function of the tissues 
within that space. This compromise in circulation may result in temporary or 
permanent damage to muscles and nerves. Compartment syndrome may be acute or 
chronic.
Acute compartment syndrome is usually caused by trauma, i.e. closed leg fracture or 
contusion, although the trauma may be relatively minor. The acute type is a medical 
emergency requiring prompt diagnosis and treatment (fasciotomy). The aponeurotic 
fascia, which is not very elastic, resists the excessive increase of volume in the 
compartment and the internal pressure increases rapidly and excessively. This alters 
the venous return and then the arterial flow.
Chronic compartment syndrome is an exercise-induced condition characterized by 
recurrent pain and disability, due to the temporary ischaemia of the muscles of that 
compartment. Symptoms subside when the offending activity is stopped but return 
when the activity is resumed. Anyone can develop chronic exertional compartment 
syndrome, but it is more common in athletes who participate in sports that involve 
repetitive movements. The most involved fascial compartment is the anterior 
compartment of the leg and it is most common in runners. However, any 
compartment formed by aponeurotic fasciae could be affected. Orava et al (1998), for 
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example, describe this syndrome in the anterior thigh compartment in nine subjects 
(four power lifters, three body builders, one endurance walker and one cyclist; the 
use of anabolic steroids was admitted by four of the nine patients). Leppilahti et al 
(2002) describe acute bilateral exercise-induced medial compartment syndrome of 
the thigh. In chronic compartment syndrome, a building pressure within the 
compartment sheath is described. This may be due to excessive development of the 
muscular mass (e.g. this syndrome is typical for sports men, especially if they use 
anabolic steroids). It may also result from increased stiffness of the aponeurotic fascia 
that then becomes unable to adapt to muscular volume variations during activities. 
Increased pressure may, therefore, be due to a combination of surface alteration 
(stiffened aponeurosis) or content (increased muscular mass). Stecco C 2015>>

If you bring proper motion to the calfs, shin splints will disappear

<< Cruris: The elastic response showed that the fascia in the anterior compartment is 
stiffer than in the posterior compartment, both along the proximal–distal and 
medial– lateral directions.

The curves reported from the ramp-to-failure tests, limiting the representation to a 
strain in the physiological range, show tissue anisotropy due to the specific collagen 
fibers orientation and show the great stiffness of longitudinal samples with respect to 
transversal samples, both in anterior and posterior compartments (Fig. 4). In general, 
samples taken from anterior regions are stiffer than samples originating from the 
posterior compartment (Fig. 5).

The greater stiffness of the fascia along the longitudinal axis of the limb is in 
agreement with the capability of force transmission in the connections of the knee 
and the ankle.

it was possible to compute a stress relaxation of about 32 % within the first 120 s, 
that successively reaches the value of about 37 % after 240 s.

These data could suggest that the maintenance of a static stretching position for 
about 1 min is enough to let the fasciae reach a new balance. Further time cannot 
modify significantly the fascial tension. Stecco 2013>>

<<Further, the mechanical response is different according to the compartment 
considered. For example, research (Stecco et al 2014a) demonstrates that samples 
taken from the anterior leg compartment are stiffer than samples removed from the 
posterior leg compartment, especially when stretched in a transverse direction. This 
data may explain why in clinical practice anterior compartment syndrome occurs 
more frequently than posterior compartment syndrome (Verleisdonk et al 2004).
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Deficiencies in gliding adaptability may be a reason for pathological conditions such 
as compartment syndrome. Gliding capability between fibre-reinforced layers 
depends on the viscosity of loose tissue and attention should be focused on this 
aspect.  Stecco C 2015>>

Evidence for hydraulic amplification between agonists in muscle compartments
“.compartmentalisation increases the efficiency of muscle contraction. The 
contraction of one muscle within the group pressurises the compartment (from 15 
mmHg in normal contractions up to approx. 80 mmHg in tetanic conditions), and 
even a small elevation in pressure raises the contractile efficiency of all members in 
the muscle group. Cutting the fascia releases 50% of this normal pressure generation 
and decreases contractile force for a given extension by 16% (Garfin et al., 1981).
The interactions of the contractile proteins actin and myosin in muscle are known to 
be sensitive to high pressures, but very large pressures (10 MPa, or 100 atm) are 
required, and the effect of these are to reduce the active tension generated (Knight et 
al., 1993). Perhaps the more useful explanation of the effect observed at such low 
pressures is the lateral constraint effect proposed by Aspden (1990), which argues 
that the reduction in lateral expansion that pressurization of neighbouring muscles 
may cause increases the effective muscle stiffness in active contraction, thus leading 
to increased force production for a given length of contraction.”

<< On either side of these muscles are intermuscular septa that divide this lateral 
compartment from its neighbors. These compartment walls are well connected to the
crural fascia that surrounds the lower leg, and are often shortened and tight in 
compartment syndrome. Relief of compartment syndrome symptoms will often result
from deep release work on the crural fascia over the fibularii, as well as work into
these intercompartmental septa. Myers in Chaitow 2017 Ch 6>>

< The medial tibia border forms the medial insertion of the two posterior muscles of 
the lower leg. Pain at this location can arise from traction of the fascia on the bone. 
Traction of the fascia can occur due to overpronation or because the muscles within 
the fascia are so large that they tighten the fascia. In the first case we speak of a 
medial tibial stress syndrome, in the second case of a compartment syndrome.

Conservative measures that can be applied:
Static stretching of the antagonists, in this case the calf muscles. After all, the 
affected footlifters need to contrast less forcefully if the calf muscles are well-
adjusted.
If you are used to walking on shoes with a heel; try to choose shoes with a flat sole; 
the m. tibialis anterior will then need to contract for a shorter period of time during 
the positioning of the foot (figure 12-2).
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Not exercising for a while, hoping that the anterolateral musculature is somewhat 
hypotrophic. Then put more emphasis on endurance sport than on explosive (power) 
sport. The muscles of endurance athletes are smaller in size than the muscles of 
strength athletes.

Despite the above measures, a conservative policy is usually not effective.

The patient's story and the specific palpation are almost evidence of a medial tibial 
stress syndrome, a disorder of the medial bone edge of the tibia. Probably in this case 
there is also a stress fracture at the site of the swelling.

Traction of the surrounding fascia cruris on the medial tibia edge, however, can 
provoke pain by pulling on the affected bone. It has been shown that contraction of 
m. Soleus, m. Tibialis posterior and m. Flexor digitorum longus gives increased tibial 
fascia attachment.

A tibial stress syndrome is histologically characterized by abnormalities in the bone 
density of the medial tibia, caused by micro fractures of the bone due to overload. 
The cause of the overload is still controversial. There are two theories about this:
Traction theory: microfractures are created by traction of the fascia cruralis on the 
medial tibia edge. Traction can occur due to tensioning of the soleus and the said 
pronators of the foot.
Bone overloading theory: frequent (slight) bending of the tibia during running results 
in micro fractures in the cortex of the bone at the site of the medial tibia edge. With 
physiological stresses, the bone will then strengthen and a higher bone density will 
arise. In the event of frequent overload, bone density decreases and the bone 
becomes weaker. "

A podiatrist made a functional orthosis for this marathon runner. The orthosis 
ensures that the trajectory of the pronation is shortened during the placement of the 
foot. The orthosis consists of a wedge-shaped shoe inlay that is higher on the medial 
side than on the lateral side. An alternative is to wear antipronation shoes; these 
have a shoe sole that is higher and / or harder on the medial side than on the lateral 
side. Shock-absorbing soles are also important to minimize shock loads on the tibia.
Patient is also prescribed two weeks 'rest'; that means that he can only do fitness 
training without running; he must avoid pain at all times.
Thereafter training can only be built up very gradually (in months), first in duration 
and then in intensity. The assumption is 50% of the previous intensity and distance. 
The duration is increased by 10% per week for six weeks. The intensity (speed) may 
only be increased if the duration or distance is sufficiently extended.
Furthermore, the patient is advised to walk on the right side of the road as much as 
possible; the road surface runs to the right there; this means that the right foot does 
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not have to show off as much after landing.
When overweight, it is of course wise to lose weight.
In spite of these measures, it often happens that the condition repeatedly recurs and 
causes problems for the runner for years. Nugteren 2012>>

29



30

Shinsplint en sensoriek

Impact delay
Verzwakking voet

Impact → co-contraction -> splinting

<< Walking is merely a series of falls onto a single leg 

stance in which foot contact is followed by a rapid peak 

in ground reaction forces. Because our body seeks to 

conserve as much energy as possible it is actually 

designed to use these impact forces as the potential 

energy to take the next step. Impact forces provide the energy 

needed for human movement.

Although this is the way our body was designed to 

move, very few people train with this understanding. 

Due to medical misinformation impact forces are often 
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associated with overuse injures such as shin splints and 

stress fractures.

What we will soon find out is that it is not the impact 

forces that are the cause of the injury; it is actually a flaw 

in how our body perceives and responds to these impact 

forces.

Although we associate impact and force with pressure 

we actually perceive impact forces as vibrations. The 

vibrations causes by ground reaction forces are set at a 

certain frequency that our muscles are programmed to 

respond to.

What is quite interesting is that 80% of our plantar 

receptors are sensitive to vibration - making this the 

most important stimuli in which our foot uses to control 

movement.

Studies have shown that it is our ability to detect 

vibrations which allows us determine if a surface is hard, 

soft, slippery etc. In addition we use vibrations to 

maintain balance as well as use these vibrations as 

potential energy when we walk. As the vibrations enter 

the muscle compartment the muscles respond by 

contracting isometrically.  
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In addition to the damping of vibrations, another 

important reason why our muscles contract isometrically 

is to protect the long bones of our feet and legs.

Isometric contractions create a splint effect, preventing 

the bones from vibrating or bending upon impact. If the 

muscles do not contract isometrically and the bones 

begin to vibrate, stress fractures can occur.

When I treat a patient with stress fractures or shin splints I know immediately that 

their foot muscles were not contracting fast enough to adequately splint their bones. 

This can be from a variety of reasons but having weak muscles in the feet is the most 

common cause.

Weak foot muscles can lead to increased risk of stress fractures.

Two of the biggest contributors I see for delaying the 

loading response are shoes & fatigue.

Any barrier between the plantar foot and the ground, 

including socks, will cause a delay in the loading 

response.

Although this delay is small it doesn't mean it is 

insignificant. Remember that when we walk impact 

forces peak within less than 50 milliseconds. So even a 

small millisecond delay overtime will have a negative 

effect.

30



Nigg et al. has shown that cushioning and extra support in 

shoes has been actually decreases the strength of  our feet. 

This gradual increase in foot laziness puts us at high risk 

for impact related injures.

In addition, the lack of cushion allows a more accurate 
perception of impact forces entering the body and 
therefore creates more conscious movement patterns 
and faster loading responses. 

Not only does today's society require movement on unforgiving, unnatural surfaces 
but it also requires us to wear shoes.

The evolution of footwear is quite fascinating, with it's origin dating back to 40000 

BC.  By the 12th and 13th Century footwear was seen as a status statement that was 

the beginning of footwear shifting away from function and towards fashion.

In the 1950's with the advance in industrial materials such as rubber and synthetic 
cloth, the first athletic footwear began to hit the market.   Paralleled with the 
increased awareness towards health and fitness we began to see the first aerobics 
shoe by Reebok and the first running shoe by Nike.

By the 1970's Nike was at the forefront of athletic and running footwear. Just like 
today, in the 1970's runners were experiencing a high rate of overuse impact-related 
injuries.  As a result of this high injury rate Nike designed what we now associate with 
traditional athletic shoes - extra cushion and a heel toe drop.

Initially cushion in shoes was added on the theory that the cushion would absorb 

some of the impact forces, taking the stress off of the tissue and decreasing the risk 

of injury.  However, this was not the case.

Studies by Nigg et al. have shown that the presence of cushion in shoes actually 

increases impact forces.

The reason for this increase in impact forces has to do with barefoot science.   As we 

put on shoes, socks, orthotics we begin to block the plantar receptors, skewing our 

perception of how hard we are striking the ground.

Our response?  Strike the ground harder. Cushion in shoes has been associated with 
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an increase in impact forces.

To further reduce a runner's injury risk a heel toe drop was introduced. With the 

average heel toe drop being 12 - 14mm, the concept behind this feature was to take 

tension off of the Achilles tendon. Although a heel toe drop takes tension off of the 

Ahilles tendon it ultimately impairs the foot's ability to load impact forces. When our 

foot is placed in a heel toe drop the ankle plantarflexes and the STJ inverts - making 

the foot more rigid.

In a neutral or inverted foot this STJ inversion locks the foot impairing its ability to 

evert and load impact forces.  In an everted foot this heel toe drop could actually be 

seen as beneficial as it puts the foot in a more stable position.

Splichal 2015>>

30



31

Enkelartrose

Meestal trauma in voorgeschiedenis
itt heup –en knieartrose

<< Brown and others investigated in 2006 how often osteoarthritis is the result of 
past trauma. “%" With hip osteoarthritis, only 1.6% of cases could be explained by 
trauma in the past. This was 9.8% for the knee and 79.5% for the ankle.Ankle
osteoarthritis is therefore usually preceded by trauma and must then be regarded as 
secondary osteoarthritis. This in contrast to osteoarthritis of the hip and knee, which 
are probably mostly 'primary', at least; in the case of knee or hip osteoarthritis, in 
most cases no traumatic cause is known.

A short-term, large force effect on a twisted joint is more or less risky for the joint 
cartilage; cartilage damage can occur with an increased risk of osteoarthritis in later 
life. '' '*' Risk sports include rugby, football, squash and basketball Nugteren 2012>>
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G10 Achilles pees

(Gautschi 2019) 32
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m. plantaris
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De voet

<< As soon as we put on socks, orthotics or shoes we 
block these highly sensitive small nerves on the bottom 
of the foot.
Even the most minimal "barefoot" shoe to some degree 
blocks these plantar receptors.  So what impact does this 
have on our function?
Any blocking or skewing of input to the plantar nerves 
causes a delay in response time and creates a greater 
reliance on the slower, large nerves found in the ankle 
and lower leg.

One of the greatest inhibitors of vibration input are the 
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shoes we love. Regardless of their fashion and functional 
benefits, footwear is not a normal feature of our nervous 
system or environment.

Our nervous system is plastic - which means that it can 

be shaped, challenged and molded based on the stimuli 

it encounters. Conversely, if you do not stimulate your 

peripheral nervous system and stay in thick supportive 

shoes everyday - slows the sensitivity of your nerves will 

begin to weaken, fade and atrophy. 

Our ability to detect surface compliancy and impact 

forces is heavily dependent on vibration detection. The 

importance of this sensory input is demonstrated by the 

fact that 80% of our plantar receptors are sensitive to 

vibration! Splichal 2015>>
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Protection vs. Proprioception? 

Eelt verruilt sensitiviteit niet voor bescherming
Voorwerpen op de grond
Hardheid grond

<< All foot types can benefit from lack of support and cushioning, some may require 

a little longer transition period or extra foot strengthening to reduce the risk of injury.  

More on this in Chapter 7!

The second feature of minimal shoes is the lack of a heel toe drop.  You may have 

heard the term "zero drop" which means that there is a 0mm drop between the toes 

and heel.

It's important to note that not all minimal shoes are a true zero drop, and this is okay. 

Transition minimal shoes have a heel toe drop of 4mm - 8mm while zero drop shoes 

have a heel to drop of 0mm - 3mm.

In a flat foot I suggest doing a more transition shoe. The slight heel toe drop keeps 
the STJ in a slight inversion that allows better foot stability.
Similarly in a high arched rigid foot which may have a history of Achilles tendonitis I 
also recommend the transition shoe.  The slight heel toe drop keeps the tension off 
of the Achilles tendon but allows a better loading response when compared to 
traditional shoes.
In the neutral foot or the person with no injury history true zero drop shoes can be 

35



worn. Remember that even the most neutral foot is still susceptible to injury and 
therefore foot recovery and foot strengthening is important. Splichal 2015>>
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Subtalar joint - Joint coupling

<<STJ inversion is associated with a rigid, stable and locked foot. This is the STJ 

position we want to be in when releasing energy or accelerating.

STJ eversion is associated with a flexible, unstable and unlocked foot.  This is the STJ 

position in which we load energy or decelerate.

Return to the start position and now lift your heels so you are on the ball of your foot.  

In this position your STJ is again inverted and is locked or unloading energy. This 

reflects the position of our foot when pushing off or jumping. The ability to pull the 

STJ into inversion is critical to optimizing energy release.

Lower back down to your heels and move into a squat position. In the bottom of a 
squat your STJ is everted which means it is unlocked and loading energy.  Although 
we may not see the SIJ eversion in a squat, this movement of the STJ is necessary' to 
properly load the squat and transfer energy. 

As we stand up again and begin moving the foot 
between inversion and eversion, begin to notice the 
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movements of your knees, hips and pelvis. As you move 
the STJ do you feel how your knees and hips are rotating 
inward and outward?

These rotations that travel from the foot, up into the leg 

are referred to as joint coupling.

STJ eversion is coupled with internal rotation of the 

knee and hip and equals loading energy.

STJ inversion is coupled with external rotation of the 

knee and hip and equals unloading energy. Splichal

2015>>
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Platvoet

Therapie: versterken

• Flexibel
• Instabiel
• Weinig krachttransmissie

Diffuse pijn voet
Knieklachten
Lage rugklachten

<< This foot type will function almost opposite that of the 

inverted foot. With STJ eversion being synonymous with 

an unlocked foot, the everted foot generally is unstable, 

flexible and has a hard time becoming a rigid lever or 

releasing potential energy.

The ability to rapidly unlock and lock the foot is 

necessary for peak performance - especially in sports or 

movements that require rapid acceleration or change of 

direction.
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People with an everted foot typically are at greater risk 

of experiencing diffuse foot pain, knee pain and low back 

pain. Due to this instability this foot type is probably the 

most common associated with custom orthotics.

Due to the instability of the everted foot, daily foot 
strengthening is key for optimal foot function. Splichal
2015>>

37



38

Holvoet

Therapie: mobiliseren

• Stijf
• Verminderde schokabsorbtie

Achillespees klachten
Fasciose plantaris
stressfracturen

<< An inverted foot by design is functionally more rigid 

than the other foot types. This means that as the 

demand to load impact forces or the need to manipulate 

uneven terrain increases, the inverted foot may 

functionally not be able to keep up.

The result? An increased risk of impact-related injury 

including stress fractures or Achilles tendonitis.

Due to the rigidity of the inverted foot, daily foot 

mobility is key for optimal foot function. Splichal 2015>>

38



39

Dorsaalflexie

There are two main types of structural restrictions that can limit standing 
dorsiflexion.' We will refer to them as Type 1 and Type 2:
Type 1: Dorsiflexion will be limited if the soft tissue structures on the posterior side of 
the leg and foot resist lengthening. These structures include the gastrocnemius, 
soleus, superficial and deep fasciae, the long toe flexors, and the plantar fascia.
Type 2: Inelastic connective tissues joining the tibia and fibula (such as the extensor 
retinacula, interosseous membrane and tibiofibular ligaments) can prevent these two 
bones from normal widening around the wedge-shaped talus (more about this in 
Chapter 5, Type 2 Restrictions and the Ankle Mortise). (Luchau 2015)

In general, the more dorsiflexion, the better, even for people with frontal plane ankle 
instabilities, such as pronation, supination, or a tendency toward ankle sprains. 
(Having greater adaptability in the sagittal plane can reduce the lateral forces that 
cause ankle turns or over-pronation.)
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Aging - balansproblemen

• Loss of continuity of plantar fascia and Achilles tendon

• AGE’s cause demyelination of peripheral nerves

• Vibration detection decreases with age

<< Studies have shown that as we age, our ability to 
detect vibration input decreases.  From decreased 
plantar receptor density to increased input threshold, by 
the time we are age 70 our plantar foot requires twice 
the stimulation to create the same response!

AGEs cause a demyelination of the peripheral nerves causing a disruption in signal 

transport: so keep blood sugar under control.

In addition the formation of AGEs stimulates an 

increase in oxidative stress and an up-regulation in 

pro-inflammatory markers. Splichal 2015>>
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TrP‘s

Zeer vaak: Soleus, tib post
Vaak: gastroc, plantaris

Triggerpoints hiel
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G11 Fascia plantaris

(Gautschi 2019) 42

<<Flexor digitorum brevis:
o The FDB runs in the middle of the sole of the foot and is covered merely by skin and 
the central part of the plantar aponeurosis. It is therefore easily accessible to 
palpation and treatment. Passive extension of the toes brings the FDB (the superficial 
layer of the muscles of the sole of the foot) under tension, making it selectively 
available for palpation and treatment.
° Fascial stretching (technique III) can be carried out selectively for an individual taut 
band or more broadly for the entire FDB. Pre-stretch using passive toe extension.
Abductor hallucis: Located on the medial border of the foot directly under the skin, 
where it is easily accessible to palpation and treatment.
The abductor digit! minimi lies on the lateral edge of the foot, directly under the skin. 
It rarely has TrPs.
In case of tarsal bone hypomobility, mobilize the tarsal bones.

• The plantar muscles of the foot in the deep layer cannot be individually 
distinguished; TrP-induced pain here therefore cannot usually be attributed to a 
specific myofascial structure.
Treatment of the deep layer is carried out through the plantar fascia and the 
overlying layer of the short foot muscles, which should therefore be relaxed
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Wooden trigger point tool should be used to ease the burden on the therapist's 
fingers
It is important to stretch the fascia (technique III) of all the foot muscles "This action 
frequently mitigates deformity and causes the foot pain to disappear. This type of 
therapy has a relaxing effect on the entire lower extremity, and sometimes on the 
person as a whole" (Dejung 2009, p. 191).
Mobilize the tarsal bones    influences the reflexivity of the muscle. Gautschi 2019>>
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(Meert 2012)

“When the feet are not happy, 
the rest of the body is not happy” 

(Til Luchau)

Voet tensegrity

43

Excessive subtalar pronation or collapse of the plantar vault places significant stresses 
in the knee, hip, and lower back (Chaitow and DeLany, 2005, pp. 187–188, 238).
Morton’s Toe syndrome (first metatarsal shorter than the second) hallux rigidus or 
functional hallux limitus, and shortened gastocnemius soleus complex can all cause 
adaptations in the mechanics of gait that produce stresses to the knee, hip, pelvis, 
and lower back (Travell and Simons 1992, pp. 380–383;
The psychological effect of foot problems of all kind is remarkably consistent: a deep, 
unconsious feeling of insecurity (Rolf, 63)
The foot is the underpinning structure that can determine much of the integrity for 
the rest of the person’s body. (Earls 2017)

<<But flat feet are nothing to laugh about. Because soldiers with flat feet have poor 
endurance, they are accident prone because of impeded balance, they are slow to get 
out of harm’s way, and they have difficulty carrying heavy loads.
In a foot with fallen arches, the muscles of the sole stay in permanent contraction. As 
happens when we clench our hands into fists, much of the sense of touch is lost. 
Deprived of a functional sole, the muscles of the calf, knee, hip and low back must 
take over the job of orchestrating load distribution, carrying out the foot strike, and 
performing surface evaluation and response
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Footwear: pain or no pain, less is more
The enemy of the human foot, is the inhuman shoe. Encasing the foot in leather, 
canvas or rubber interferes with its function. The shoe’s artificial sole robs the foot of 
lots ability to flex and extend fully and to read the terrain beneath. Zo veel mogelijk
op blote voeten lopen.
Pick the shoes that are light, loose and flexible. High heels are a good-looking bad 
idea. On the functional woman, high heels will have no lasting ill effects, but it is one 
more blast of stimulus that the dysfunctional woman’s body could do without.

The same ‘less is more’ formula goes for athletic footwear.
No shoes, no matter what the price or the brand, will cure foot problems. At best 
(and worst), they camouflage the dysfunction. A hidden problem only gets worse over 
time.

The best place for baby shoes is therefore hanging on the car’s rearview mirror – not 
on an infants feet. Ergoscue 1998>>

<<The diaphragm of the foot generally consists of two elements (cs- Fig. 4-45): 
Superficial element: the superficial plantar fascia or plantar aponeurosis with the 
short foot muscles that have their origin there. This aponeurosis stretches from the 
medial and lateral processes of the calcaneal tuberosity via longitudinal fasciculi to 
the toes and transversely out via transverse fasciculi.
Deep element: the long plantar ligament is stretched between the plantar surface of 
the calcaneus and the tuberosity of the cuboid and the metatarsals. Cranial to this 
lies the deep plantar fascia.
The arches of the feet form various arcs that are typically important in functional 
terms as models for stress absorption according to the tensegrity model. As basic os-
seous elements, the head of metatarsal I, the head of metatarsal V and the calcaneal 
tuberosity are of importance. The myofascial diaphragm of the foot with the plantar 
aponeurosis, the long plantar ligament, the plantar calcaneonavicular ligament and 
the muscles of the sole of the foot (in particular the quadratus plantae, the flexor 
digitorum bre-vis, the abductor hallucis and the abductor digiti minimi muscles) are 
stretched between these osseous supporting elements and thus form the elastic 
basis of the 'shock absorber' pyramid' of the foot. Meert 2012>>
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Fascial continuity
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<<According to Moraes do Carmo et al. (2008), a progressive age related diminution 
of the number of fibers connecting the Achilles tendon to the plantar fascia could be 
evidenced by dissection: in neonatal subjects, a consistent thickness and continuity of 
fibers are evidenced as compared to middle-aged subjects, where only superficial, 
periosteal fibers continuing from the Achilles tendon on to fascia are found, while in 
elderly feet, no connections could be high lighted. All these myofascial expansions 
may stabilize tendons, reducing movement near the enthesis and, consequently, min-
imizing the stress that concentrates at bony insertion sites, but they also permit 
selective stretching of the fascia, and the development of specific lines of forces 
within the deep fascia that could determine collagen fiber disposition, as well as have 
a role in the activation of specific patterns of proprioceptors during movement. The 
implications of these above-mentioned studies in terms of the observed loss of 
equilibrium in the aged could be significant.   Stecco C&A in Schleip 2012>>

<<Despite these factors, the current results have

several implications for clinical practice. Contracture
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of the gastrocnemius muscle or tightness of the

Achilles tendon are associated with plantar fasciitis

and heel pain (Goff & Crawford, 2011; Pascual

Huerta, 2014; Solan et al.

2014). Tension transfer from a stiff gastrocnemius–

Achilles tendon complex to the plantar fascia is a

feasible explanation for these overuse conditions,

which is supported by the current findings. The

results consequently endorse stretching of the

Achilles tendon in the treatment of

plantar fasciitis and heel pain (Roxas, 2005; Healey &

Chen, 2010; Patel & DiGiovanni, 2011; Garrett &

Neibert, 2013). Krause 2016>>
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Hielspoor / fasciose plantaris
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Treatments of plantar fascia can be very effective. The trigger stick is very handy for 
palpation as you don't have to execute as much power.
Diagnosis heel spur is usually fasciosis, prolonged fasciosis can lead to heel spur.
Fasciitis longer than 1 week, can lead to trigger points especially. m gastrocnemius 
and biceps femoris caput brevis.

While all of the plantar ligaments appear important in restricting movement, Huang 
et al. (1993), demonstrated that the plantar fascia provided the largest contribution 
to arch maintenance, with plantar fasciotomy resulting in a 25% reduction in the 
stiffness of the arch. Interestingly, however, the arch retained 65% of its original 
stiffness. Thus, treatments directed toward maintaining the shape of the arch, 
lowering midfoot loading and/or improving shock absorbency of the heel may help to 
reduce the severity of pain associated with plantar fasciitis. However, such 
treatments are unlikely to address the cause of the condition, which remains 
unknown. Similarly, the potential roles of age and obesity in the development of 
plantar fasciitis are yet to be elucidated.

The current results indicate that the fasciitis group had a thicker fascia, with lower 
echogenicity and higher echovariation. Consistent with our research, findings that 
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support the diagnosis of plantar fasciitis include a proximal plantar fascia thickness .4 
mm and areas of hypo-echogenicity (Karabay et al. 2007; McMillan et al. 2009). Our 
values for fascia thickness are slightly lower; probably because the mean body mass 
index of our fasciitis group was lower than in previous studies, reflecting the 
association between this condition and obesity (Hill and Cutting 1989).

<<Plantar fasciitis/fasciosis (PF)
Whilst usually termed plantar fasciitis (PF), research indicating a degenerative rather 
than an inflammatory nature of this painful condition, suggests that plantar fasciosis
should be used as a descriptor instead (Lemont et al. 2003). PF involves a painful 
condition of the shock-absorbing fascial sheet that supports the arch of the foot. It is 
characterized by increased collagen deposition and thickening; however, this feature 
may also occur in asymptomatic individuals.
There is also no strong evidence that excessive physiological loading is sufficient to 
produce PF in healthy tissues. The shape of the longitudinal arch, midfoot loading, 
and reduced energy-dissipating features (but not the thickness) of the heel pad, all 
seem to be pain-accentuating features, rather than etiological factors. Wearing et al. 
(2009) in an ultra-. sound study of PF, noted that, along with the degree of imposed 
stress, and the shape of the arch: 'the thickness of the plantar fascia is positively 
related to the severity of heel pain'. They found that the fascia thickness at the heel 
was approximately 50% greater on the symptomatic side.

Manual therapeutic options for PF Strain-counterstrain
Strain-counterstrain (SCS; see also Ch. 16) has been shown to beneficially influence 
PF. 'Clinical improvement occurs in subjects with plantar fasciitis in response to 
counterstrain treatment [SCS]. The clinical response is accompanied by mechanical, 
but not electrical, changes in the reflex responses of the calf muscles' (Wynne et al. 
2006; see Fig. 2.2).

instrument assisted soft-tissue mobilization for PF
Looney et al. (2011) have reported on a case series in which 10 individuals with 
plantar fasciitis were treated with soft tissue mobilization methods, involving use of 
Graston® instruments (see Ch. 12). The protocol was as follows:
Patients received a maximum of 8 treatments over 3-8 weeks, with 1-2 sessions 
weekly
Focus was on the triceps surae, soleus, plantar fascia, and medial calcaneal tubercle, 
which were assessed in order to identify local fibrous adhesions
Deeper pressure - using the Graston instruments - was then applied for 1-2 minutes 
to these areas
Static stretching of the triceps surae, soleus, and plantar fascia, for 30 seconds each 
was repeated twice
Ice was applied to the plantar region for 15-20 minutes
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Home stretching was recommended 3x daily.
Seventy percent of the patients experienced statistically significant and clinically 
meaningful improvements in pain and function.
Stretching methods and PF .A number of studies have reported on benefits deriving 
from different forms of stretching in treatment of PF:
DiGiovanni et al. (2003) treated 101 patients with PF of at least 10 months' duration. 
All received soft insoles. Half of the patients were taught non-weight-bearing self 
stretching of the plantar fascia, and the other half were taught stretching of the 
Achilles tendon/ calf Outcomes after 8 weeks indicated major benefits for the fascia 
stretching group. At a 2-year follow-up (DiGiovanni et al. 2007), it was found that 
there had been continued im provement for the plantar fascia-stretching group, 
where calf muscle stretching had also been employed - with 92% reporting total 
satisfaction or satisfaction with minor reservations.; and 77% reporting no limitation 
in their recreational activities. The protocol for plantar self-stretching involved the pa-
tient seated, knee flexed, and palpating with a thumb to locate areas of plantar 
tension. With the thumb in contact with a 'tight' area, the patient was required to 
dorsiflex the foot to produce 'a sense of stretch', for 10 seconds, repeated 10 times, 
three times daily. The protocol for calf/Achilles self-stretching involved the patient 
standing, knee extended, and introducing a mild stretch to the calf for 10 seconds, 10 
times, 3 times daily.
Key Point .
Clinical outcomes following manual therapy interventions involving PF, point to 
benefit deriving from stretching local plantar fascia, in addition to calf and Achilles 
areas. Local soft-tissue mobilizafion methods (instrument assisted) were also found 
to be helpful, as was the positional release method, strain-counterstrain Chaitow
2014>>

<<This is the first in vivo evidence that the plantar intrinsic foot muscles function in 
parallel to the plantar aponeurosis, actively regulating the stiffness of the foot in 
response to the magnitude of forces encountered during locomotion.
These muscles may therefore contribute to power absorption and generation at the 
foot, limit strain on the plantar aponeurosis and facilitate efficient foot ground force 
transmission. Kelley 2014>>
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Mismatch

(Liebermann 2018)
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<<This is the first in vivo evidence that the plantar intrinsic foot muscles function in 
parallel to the plantar aponeurosis, actively regulating the stiffness of the foot in 
response to the magnitude of forces encountered during locomotion.
These muscles may therefore contribute to power absorption and generation at the 
foot, limit strain on the plantar aponeurosis and facilitate efficient foot ground force 
transmission. Kelley 2014>>
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Body awareness – heel strike

Soft Hard

<<By becoming conscious of how hard your foot strikes the ground or the degree of 
dorsiflexion upon heel strike, you can vastly alter the magnitude of impact forces 
entering the body.

When re-teaching my patients how to walk consciously, 
1 tell them to find the rhythm in each step. Feel how the 
foot strikes from the outside of the heel, rolls to the 
center of the foot and then off of the digits.
The fluidity of this motion begins with a subtle heel 
strike that should mimic walking on ice or almost 
flatfooted.  Interestingly the less dorsiflexion you have in 
the ankle upon heel strike, the lower the impact forces 
you will encounter.
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Another great tip I like to give my plantar fasciitis and 
Achilles tendonitis patients is to dorsiflex the great toe 
upon heel strike.  The dorsiflexion of the great toe 
increases the stiffness of foot, allowing better transfer of 
vibrations.  This is one of the reasons why impact injury 
rate is so high in flip-flops or thongs.

What's surprising is that a majority of these overuse 
injuries are not happening in my runners and dancers -
but rather in everyday people who are getting injured 
simply walking to work! I think it says something about 
our current relationship with impact forces if patients 
are getting stress fractures walking 20 blocks to their 
office. Splichal 2015>>
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