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Introduction
Any injury involving interruption of the continuity of the skin,
and any surgical interference within the human body is
accompanied by the creation of scars.
Even with the scarring process proceeding in a correct manner,
the inflammatory reaction in the acute phase of wound healing
process contributes to formation of adhesions and stickiness of
the superficial and deep layers of fascia. Unfortunately, it seems
that within the standard surgical procedures there are no proper
actions taken to prevent these processes. In view of the serious
complications of healing process within certain parts of the
body (visceral adhesions, adhesions within the chest disrupting
respiratory patterns, entrapment of nerves in scar tissue) it
seems necessary to introduce prevention and treatment of
adhesions after any surgical procedure.
The aim of this study is to present the mechanisms, which
accompany the formation of scar, on the basis of the current
reports on fascia, and to show the possibility of therapeutic
treatment of linear scars, on the basis of our own clinical
experience.
Photographic documentation of the research and scar therapy
results was prepared with participation of the Clinic of
Rehabilitation of the University Clinical Centre in Gdańsk.
Disorders in the Soft Tissue Healing Process
Until recently, researchers said very little about nonsurgical
methods of treatment of postoperative adhesions. In the
physiotherapists circles there have been applied methods for
scar mobilization based on the massage manuals, however, the
descriptions of procedures and proposed techniques were not
accompanied by explanation of the physiological and
histological basis for the applied interventions. In view of the
latest reports regarding fascia, it is now possible to explain the
mechanisms behind the techniques of scar tissue release.
A skin surface scar may be flat and invisible. But often as
a result of healing process disorders, there develop
hypertrophic or keloid scars, which are characterized by
irregularly placed, thick collagen fibers [1].
The incorrect process of wounds healing often causes
functional disorders. Scars within the paraspinal area may lead
to the formation of adhesions resulting in trapping of nerve
roots. While adhesions and stickiness in the extremities often
result in entrapment syndromes [2].
When examining dysfunctions accompanying the healing
process of soft tissues, three basic disorders may be defined:
keloid scar, hypertrophic scar and tissue adhesion.
Occurrence of keloids is conditioned genetically, however it is
known, that as a rule, they occur in places where the tissue is
highly mobile and subjected to greater stress, i.e.: front of rib
cage, area of pubic symphysis, upper part of arm [3].
Hypertrophic scar is a more common type of disorder than the
keloid scar, and its growth is limited only to the period of scar
tissue reconstruction (from several to a dozen or so months),
as opposed to the keloid scar, which may keep growing during
whole life of a patient. It is known, that the greater tendency
to produce hypertrophic scar would occur in the areas
exposed to greater mechanical stress and prolonged
inflammatory process [3, 4].
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Adhesion is a pathological band of fibrous connective tissue,
which occurs between organs in the abdominal cavity or
pelvis and the abdomen wall. Adhesions lead to disturbances
in the visceral slide during the peristalsis, breathing or body
movement. In these cases, often the consequences of adhesion
may be disturbances of urinary bladder functioning, pain
within the pelvis area or infertility problems [5, 6].
Physiological Phase of Healing Process
The inflammatory phase is necessary for proper wound
healing, however chronic inflammatory condition will cause
pathological fibrosis. It is known, that mechanical forces drive
the inflammatory process to the development of chronic
inflammation, which contributes to the formation of
overgrown scar tissue.
The above has been proven, among others, through
experiments involving mice lacking T cell lymphocytes - in
the mice, even when applying stretching forces, there had no
occurred formation of a cheloid. Prolonged mechanical stress
may presumably lead to sending inflammatory signals via the
mechanisms dependent on secretion of T lymphocytes, which
in turn causes chronic inflammation [7].
Also extracellular matrix contributes to the formation of scar.
Too large mechanical forces can lead to destabilization of the
wound matrix and to release of the stored up MCP-1
(chemokine) - which is associated with the process of fibrosis
[4, 8].
During the inflammatory phase, the main task is to control
swelling and gentle treatment of a wound, until it is
completely healed (reduction of tension forces.) At this point
an elevation may be applied, cautious active movement and
possibly lymphatic massage proximal to the damaged area [9].
During this phase reduction of mechanical stress and antiinflammatory actions may play a significant role in shaping of
the proper scar tissue [3]. It is not recommended though, to
introduce manipulation or excessive stretching within the
damaged area. Mechanical forces applied during this phase of
healing initiate the formation of hypertrophic scars [10, 11].
In the process of normal tissue response to injury, the wound
healing is being initiated through chemical and mechanical
signals. When the proliferative phase begins, isometric tension
is being generated within the restored area, which locally
stimulates collagen biosynthesis, thereby leading to the
contraction of the wound, thanks to the contractile activity of
myofibroblasts. If this phase is being extended for too long,
a hypertrophic scar formation occurs. Crucial for wound
healing process is the moment of intercellulare matrix
transition from high to low tension [12, 13].
During the proliferative phase, there is the greatest tendency
for adhesions, and swelling increases its viscosity. The main
goal of therapy at this stage would be to reduce the swelling
through application of drainage techniques, and techniques
involving the subcutaneous tissue, together with active
movement and restoration of tendon slide, to prevent
adhesions between the scar tissue and the adjacent tissue [9].
The scar rebuilding phase may take from several months to
many years, during which the scar matures, its appearance and
texture changes. This process will occur regardless of any
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interventions. It has been found, however, that application of
massage on a scar may shorten the period of mature scar
tissue formation [10].
Irregular course of the wound healing process, formation of
adhesions or stickiness, not only leads to local functional
disorders, but often results in severe pain symptoms in remote
areas [14]. There is a significant correlation between the back
pain and the thickness, mobility and echogenicity of the
thoracic-lumbar fascia [15, 16, 17].
Suggested Treatment Protocol
Physiotherapy applied to a scar must be preceded by a thorough assessment ofthe quality ofscar tissue and the adjacent structures. One
must remember to repeat the diagnostics each time after the treatment.
In addition to the visual evaluation of color, thickness, distortions
of the skin surface, it is necessary to assess tissue through palpation, which can be divided into assessment of scar tissue quality
and evaluation ofscar tissue slide [18].
Even ifduring visual evaluation it seems that the scar tissue is not
overgrown and smooth, it should never mean resignation from
the palpation examination for detection of lesions in the deep fascia. Figure 1 shows a 6 weeks old scar after an arthroplasty of
a hip joint, showing no signs of hypertrophy or adhesion. In Figure 2, the same scar when separated shows clear retractions,
which are evidence ofadhesions within the deep fascia.

Fig. 1. A scar 6 weeks after arthroplasty

Fig. 2. A scar 6 weeks after hip joint
arthroplasty, separated across and along
Assessment of a scar tissue quality may well be
complemented with the questionnaire Patient and Observer
Scar Assessment Scale (POSAS.) It consists of two parts:
Observer’s Scale and Patient’s Scale. This tool is a reliable
and repeatable means to assess the quality of a scar tissue,
particularly useful in monitoring the progress of treatment and
changes during the rebuilding phase [10, 19].
www.fizjoterapiapolska.pl
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Another tool helping to objectively assess the quality of a scar
tissue may be the Real-time sonoelastography (RTSE.) During
the sonoelastography, using ultrasound probe the tissues are
being presented as elastography images: red zone represents
the most flexible structures (liquids), blue - most rigid areas
(bones), green - hard with a moderate firmness [12].
Mobilization of a Scar
After an evaluation of the slide of a scar, an attempt shall be
made of manual mobilization, which can be divided into 3
phases: contact, stimulation and release.
1. Contact phase - initial massage compression performed with the fingers
II, III and IV ofone hand, until the first resistance ofscar tissue is felt.
2. Stimulation phase - from the point of tissue resistance, to the
compression shall be added spiral / circumferential / axial movements until the next tissue barrier - this position should be maintained for 30-90 seconds.
3. Release phase - depending on the tissue reaction to the
stimulation, usually a release of elastic energy can be obtained,
in the form of “local unwinding”. This causes a reorganization
of the tissue, which leads to the spontaneous transfer of the
therapist’s fingers, when the resistance point is moved. This
process should be repeated as many times as required (usually 3
to 5 times), until the normal tension is achieved [12].
In order to obtain optimal therapeutic results, it is essential to
introduce a comprehensive scar treatment. It also seems reasonable to add to the manual loosening techniques the flexible taping, particularly during periods when the patient is not
subjected manual mobilization of a scar, e.g. on weekends [15,
20, 21]. Figure 3 shows a scar after an arthroplasty of a knee
joint with the symptoms characteristics of hypertrophy. Figure
4 shows the same scar after application of flexible taping.
Fig. 3. A scar with symptoms of overgrowth after knee joint arthroplasty

Fig. 4. Application of flexible taping on hypertrophic scar after knee joint
arthroplasty
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As an auxiliary technique in scars physiotherapy there is also
applied the laser biostimulation [22] and rub ins of an
ointment based on the extract from onions (e.g. Cepan) [23].
Results of the above procedures are shown in Figure 5 and 6.
Krycińska et al. have proven, that laser infrared continuous
biostimulation intensifies the wound healing process by
stimulating fibro-energetic activity and the immunological
mechanism [24].

Fig. 5. Extensive post-traumatic scar of lower extremity

Fig. 6. Status after 6 weeks of comprehensive physiotherapy

Special difficulties for a therapist may pose a scar in the
spine area. The scar in the lumbar spine section may be
a factor causing the balance disorders syndrome, posture
disorders and visceral disturbances. Figure 7 shows status
after a complex surgical treatment of a lumbar spine fracture.
Most noticeable is the massive retraction of tissue over the
left wing of ilium.
Figure 8 shows the same patient after a week long
mobilization of the scar tissue, laser biostimulation and the

Fig. 7. Extensive postoperative scar in lumbar spine
section
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Fig. 8. Extensive postoperative scar in lumbar spine section,
after 1 week of comprehensive physiotherapy
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Cepan ointment rub ins. This image shows, that the proper
treatment may in a very short period bring about
satisfactory therapeutic effects. Similar observations were
made by Wojcik et al., who used the myofascial release in
patients after a hip joint arthroplasty. Treatment of soft
tissues in these patients resulted in a decreased pain,
improved range of motion and increased activity in their
daily lives [25].
Mechanisms ofImpact on Fascia in the Scar Tissue Treatment
It has been established, that using the manual mobilization
techniques on a scar, tissue mobility may be improved, pain
sensation decreased and better functioning of internal organs
achieved. The manual mobilization leads to certain reactions
of tissue at the level of hyaluronic acid restructuring, breaking
the adhesion or preventing its creation and relaxation caused
by stress [26].
Reorganization of the Hyaluronic Acid Structure
Research done by Stecco shows that the layer of hyaluronic
acid is placed between fascia and muscle, and inside the deep
fascia. Any inflammation caused by a surgical intervention,
disease or injury will lead to the increased density and
viscosity of hyaluronic acid, which in turn will lead to the
formation of tissue restrictions. This process is reversible.
Using compression and increased temperature, the liquidity of
hyaluronic acid can be restored quite quickly, thereby
restoring the normal slide of tissue [27, 28].
Breaking Adhesion / Prevention ofAdhesion Formation
Bove and Chapelle conducted a study on rats: they made
incisions within an abdomen of a rat, exposing the cecum, and
with a brush they induced hematomas on the surface of cecum
and on peritoneum. The rats were divided into 3 groups:
control, lytic - where manual therapy was applied once on 7th
day after surgery; prophylactic - the treatment was applied
every day. Each treatment lasted about 5-10 minutes. In the
prophylactic group there were significantly less adhesions,
while in the lytic group there were noted traces after broken
adhesions. Bove and Chapelle, based on their research, shows
that the appropriate treatment immediately after surgery/injury
may prevent the formation of adhesions in the abdominal
cavity [5].
Release Under the Impact of Stress is a typical phenomenon
related to the viscoelastic properties of the deep fascia. It
involves the reduction of the tension of tissue, when it is
subjected to stretching over a period of time. This
phenomenon results from rearrangement of the structural
elements and migration of fluids [16, 29].
Summary
Although manual treatment of scars is common, guidelines for
its application seem quite ambiguous. The up-to-date research
does not meet the criteria of Evidence-Based Medicine. There

70

www.fizjoterapiapolska.pl

nr 1 /201 7 (1 7)

is no clear-cut protocol for treatment of a scar. Still
unanswered remain questions: when the treatment should
begin, already in the inflammatory phase, or perhaps only
during the proliferation phase, and what force should be
applied, not to stimulate inflammation and overgrowing of the
scar tissue.
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