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Abstract
Background: Pyoderma gangrenosum (PG) is an autoinflammatory neutrophilic dermatosis
exhibiting rapidly progressive necrotizing ulcerations. Following the healing phase, the lesions
result in characteristic cribriform scarring, contributing to a multitude of pathological conditions
such as functional impairment, fascial rigidity, edema, and sensory loss.
Purpose: To determine the effectiveness of massage therapy as a treatment for chronic
cribriform scarring and edema in a patient diagnosed with ulcerative pyoderma gangrenosum
Participant: The patient is a twenty-six-year-old female, diagnosed with PG in May 2015. Her
primary complaints include skin pruritis, reduced sensation, limited ankle range of motion
(ROM), and chronic edema in the lower limbs.
Intervention: A total of eight 75-minute sessions were completed over a two-month period.
Treatment modalities included myofascial release (MFR) and lymphatic drainage (LD)
techniques applied to the lower limbs, with emphasis on specific lesions to address fascial
restrictions and reduced circulation. Progress was documented using ROM, girth measurements,
Visual Analog Scale (VAS), Patient Observer Scar Assessment Scale (POSAS), two-point
discrimination tests, and photography.
Results: Objective improvements include a significant decrease in girth measurements of the
lower extremity, a moderate increase in range of motion, and improved 2-point discrimination
scores. Subjective results include reduced pruritis and improved tissue pliability, vascularity,
and pigmentation as indicated by VAS and POSAS scores.
Conclusion: The findings demonstrate that massage therapy, specifically MFR and LD, is
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effective in the treatment of chronic cribriform scarring and edema. Further research with a
larger subject base is suggested, due to the varying presentation of an individual’s tissue.
Keywords: Pyoderma Gangrenosum, Cribriform scarring, Massage therapy, Myofascial
release, Lymphatic drainage
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Introduction
Pyoderma gangrenosum is a rare and aggressive ulcerative skin condition that is
considered part of a larger group of autoinflammatory disorders known as Neutrophilic
Dermatosis(1) . The etiology is unknown but has been linked to inflammatory bowel disease,
malignancies, and other systemic conditions(2). The disease affects three to ten patients per
million people per year; limiting research to single case-studies or small patient series(2). It
affects women and men equally, generally aged 20 to 50, and rarely affects children(1).
Pyoderma gangrenosum presents in four different variants: vegetative, bullous, pustular, and
ulcerative, with the latter presenting most commonly(2). It develops with a non-infectious
histology, making a diagnosis of this disease a process of exclusion rather than being clearly
defined(3). Clinical presentation of pyoderma gangrenosum is varied but is generally
characterized by two distinct stages: (a) the active ulcerative stage and (b) the wound healing
stage(3).
(a) The active ulcerative stage consists of single or multiple rapidly progressing
ulcerative lesions, typically on the lower extremity(4). Initial lesions begin as nodules
or pustules that form in response to minor skin trauma and rapidly progress to
ulcerations with irregular borders and necrotic centers. Systemic conditions are also
reported in the acute phase such as fever, arthralgia, and myalgia(2).
(b) The healing phase exhibits slowing of the ulcerations with epithelial projections
reaching into the ulcer bed(3). Successful treatment of the disease includes topical and
systemic corticosteroids such as oral or intravenous prednisone and
immunosuppressive agents(1). With effective treatment and time, the ulcerations
regress, resulting in cribriform scarring of varying degrees(3).
6
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Cicatrisation, more commonly known as scar formation, is the result of the body’s
reaction to epidermal and dermal injury. Wound healing presents in two physiological
responses: epidermal wound healing when the trauma occurs to the superficial epidermis, or deep
wound healing when trauma extends into the dermis or subcutaneous tissue layer(5). Deeper
trauma tends to produce additional scar tissue due to excessive edema and increased amounts of
granulation tissue(6). Cicatrisation and fibrosis typically occur with the formation of
hypertrophic, keloid, or in the case of pyoderma gangrenosum, cribriform scarring.
Hypertrophic scarring is defined as scars raised above the level of skin, but which remain within
the confines of the original lesion(7). Cribriform scarring has a similar pathogenesis and is
defined as showing a characteristic criss-cross pattern(3). Both are described with marked colour
change, fascial rigidity, and elevation that may persist(8). A significant percentage of scars can
result in pathological conditions following injury: malformed adhesions, functional impairment,
discolouration, edema, sensory loss, and soft tissue contracture are often reported. Skin pruritus,
fascial tension, and discomfort from scar formation accompany these conditions(9).
While there are many treatment modalities used in scar rehabilitation centers, massage
therapy offers a holistic approach to myofascial dysfunction. Roh et al. indicates that massage
therapy for post-burn hypertrophic scarring improves skin pruritus, tissue quality, and depression
in burn survivors (226). In addition, Rattray & Ludwig demonstrate that lymphatic drainage
(LD) techniques are successful in managing chronic edema (220). The American Massage
Therapists Association recognizes manual therapy as an essential treatment of burn scar
rehabilitation, and suggests further research be conducted(12). The purpose of this case report
seeks to explore the effectiveness of massage therapy, specifically myofascial release and
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superficial lymphatic drainage, in the treatment of chronic cribriform scarring and edema in a
patient with ulcerative pyoderma gangrenosum.
Methods
Patient profile
The patient is a moderately active 26 year-old female endomorph. As a hairstylist in the
film industry, she routinely works lengthy fifteen hours days with long periods of standing. In
her health history form, the patient notes a familial history of type 2 diabetes, a personal history
of polycystic ovarian syndrome, as well as past gastrointestinal problems and constipation. She
has recently undergone bariatric bypass surgery, losing over one hundred pounds since October
2016. Konopka et al. describes gastrointestinal dysfunction as a potential causative factor of
pyoderma gangrenosum (25). This patient was diagnosed with the ulcerative variant in
May 2015.
The disease is commonly misdiagnosed, resulting in this patient’s condition persisting for
several months, prior to the final diagnosis and appropriate treatment several months later. A
multitude of pathologies relate to skin ulcerations such as infections, tumors, vascular disorders,
and trauma, making a diagnosis of pyoderma gangrenosum a process of elimination rather than
definitive(1). Multiple treatments of topical corticosteroids, oral prednisone and systemic
immunosuppressants were administered to slow the progression of the ulcerations. Seven
months after the initial lesions presented, the patient was cleared of any newly forming
ulcerations resulting in numerous cribriform scars on her lower extremities. The patient’s
primary complaints include moderate pruritis, limited sensation in specific lesions, chronic
edema in both lower limbs, and discomfort standing for long periods due to adhesions at the
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ankle joints. She did not seek any other medical, personal or surgical interventions for the
scarring prior to our proposed treatment plan.
After careful assessment and approval from her medical doctor, no contraindications
pertaining to this case were present. Precautions were taken relative to her recent gastrointestinal
surgery by avoiding prolonged deep-pressure strokes; in addition, the depth of techniques were
moderated based on her decreased sensory perception. Moreover, no hot hydrotherapy
applications were applied to the distal limbs, ensuring optimal lymphatic and venous return(6).
Assessment
Both the initial and final appointments of this study were reserved for detailed interview
and assessment. These include postural examination, palpation, range of motion (ROM),
orthopedic and special testing, dermatome and myotome testing, photographic measurements,
Visual Analogue Scales (VAS) and Patient Observer Scar Assessment Scales (POSAS); no
treatment was intended. Only clinically relevant assessments were re-tested, based on presenting
symptoms at the time of treatment.
In treatments one, five and eight, photographs and girth measurements of specific scars
were documented, along with descriptive notes of tissue quality, fascial glide, and the patient’s
sensory perception. Corresponding scar-specific VAS forms were completed in correlation with
the most dysfunctional scars. VAS is a highly reliable evaluation tool based on four criteria:
pigmentation, vascularity, acceptability and contour; criteria are graded on a scale from one
(minimal change) to 4 (maximum change)(13). POSAS forms were also utilized and expanded on
data captured from the VAS from both the therapist’s and patient’s perspectives(14). It rates
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vascularity, pigmentation, pliability, itchiness, stiffness and other subjective information based
on the overall presentation of the lesions on a scale of one (least) to ten (worst).
Active and passive ranges of motion of the ankle joints were performed at each
appointment. All ranges were performed with the aid of a universal goniometer to measure exact
motions in degrees(16). Initial findings suggested restrictions in all ranges (aside from left
inversion which remained near baseline throughout).
In treatments one, four, six and eight, girth measurements of lower extremities were
performed to document edematous variances. Bilateral measurements were taken at the
proximal femur, proximal and distal patella, middle tibia, and proximal talocrual joint using a
soft measuring tape following textbook protocols(6). Initial findings demonstrated a onecentimeter difference between right and left legs, and consistently declined following treatments.
In treatment six, a two-point discrimination test was introduced to monitor changes in
sensory perception of healthy and scarred tissue(15). The patient’s distal legs were divided into
anterior and posterior quadrants distal to the knee and a sharp-tipped instrument was applied to
the skin using one or two skin pricks as indicated on the assessment form. Initial findings
suggested definitive sensory changes in scarred tissue, which improved significantly in the
subsequent sessions.
The following assessments were performed in treatment one as part of a wider view of
clinical presentation: range of motion of the knee joints, lumbar spine myotomes and
dermatomes, functional squat and balance tests, and manual muscle tests according to textbook
protocols(15, 17). The findings, however, were deemed unremarkable and were only retested in the
final assessment.
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Treatment Plan
At the onset of this project, ten appointments were scheduled for this treatment plan;
however, due to conflicting schedules and travel, it was agreed upon that the treatment plan
would be terminated at the end of session eight. All appointments lasted seventy-five minutes,
with the first and last appointments consisting mainly of interview and assessment. The
remaining six appointments were primarily treatment-based, with ten minutes of a brief
assessment, fifty-five minutes of hands-on treatment, and five minutes of reassessment and
homecare.
Each treatment followed the same basic protocol, with slight variances depending on the
presenting symptoms and daily assessment. The patient began in prone position with a
Thermophore applied to the low back. Therapeutic touch was introduced using grounding and
centering and systemic compressions(6). Diaphragmatic breathing was taught and routinely
referred to when utilising direct MFR procedures. In total, warm-up procedures lasted five
minutes per leg. The patient’s leg was uncovered, then passive range of motion (PROM) of the
hip, knee and ankle were applied. Effleurage to the posterior thigh and calf without the use of oil
were used to facilitate superficial circulation and the warming of the patient’s tissues(6).
Approximately 25 minutes of myofascial treatment was allotted per leg. This began with
broad-contact shearing being held for ninety seconds and was repeated in neighbouring areas. A
successful fascial release is indicated by hyperemia, palpable heat, and a softening of the
tissue(18). Scar-specific treatment began with myofascial stack-and-load with slight torque
following the indirect fascial restriction. A gentler pressure was chosen, given the fragile nature
of the tissue and the patient’s impaired sensory function in the lesions. Kanazawa et al,
demonstrated that cyclical cell stretching reduced connective tissue growth factor, effectively
11
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decreasing scar tissue adhesions on a cellular level (323). Hence, micro-shearing, skin-rolling
and cross-fiber frictions in all directions composed the foundation of scar-specific treatment.
Cyriax describes cross-fiber frictions causing minor inflammation, facilitating local vasodilation
and likely accelerating tissue repair, while Barnes suggests that a low-load sustained pressure
may allow the viscoelastic fascia to elongate(20, 11). It is suggested that active and passive range
of motion used in conjunction with scar massage prevents joint fusion and contracture(21).
Therefore, direct myofascial stack-and-load techniques were applied using ankle AROM to
facilitate the greatest effect. Following the direct techniques, light effleurage with oil was
applied for moisturizing benefits, then PROM of the ankle, knee, and hip respectively. The
patient was then re-draped, repositioned into supine, and the Thermophore was replaced to the
abdomen. A similar protocol as above was applied to the anterior surface of the lower extremity.
The final ten to fifteen minutes of treatment were reserved for superficial lymphatic
drainage techniques (LD), with greater emphasis placed on these modules if the patient presented
with edema that day. LD encourages lymphatic flow, decreases edema and promotes clearance
of stagnant metabolic wastes from edematous tissue(6). Nodal clearing began at the iliac lymph
nodes, then stationary circle strokes following lymphatic watersheds were applied to the thigh,
working proximal to distal(6). Popliteal nodes were cleared using a nodal scooping method on
the posterior knee, followed by stationary circle stroking to the shins for a total of three to five
minutes(6). Lastly, the therapist used AROM of the ankle in plantar and dorsiflexion, finishing
treatment with light effleurage to facilitate venous and lymphatic return(6).
Home Care
Given the nature of the patient’s grueling fifteen hour/day work schedule, homecare was
designed to be simple yet effective. The patient was instructed to lie supine with her legs up the
12
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wall for fifteen to twenty minutes at the end of each day, using AROM of the ankles while doing
so. Since the lymphatic system relies heavily on surrounding skeletal musculature for
circulation, the goal of this activity was to facilitate lymphatic and venous return, while
maintaining joint and muscular health through active modalities(6, 22). Contrast hydrotherapy
methods were also suggested, in the context of shunting fluids toward the core, away from
extremities. A warm compress to her core and a cool compress to her feet were applied
simultaneously to facilitate venous and lymphatic return(23). Self-massage at home was also
suggested, including skin rolling, superficial lymphatic effleurage, as we had completed in our
sessions.

Results
The results of this study demonstrated commendable improvements in most areas tested.
VAS and POSAS scores decreased, indicating an improvement in tissue quality and skin pruritis,
as well as a decrease in bilateral girth measurements. AROM of the ankle joint increased, as
well as the patient’s two-point discrimination score, indicating an improvement of sensory
awareness.
Initial findings of the VAS demonstrated a marked difference in colour, texture, contour
and distortion in all examined lesions. Following treatment, improvements in tissue vascularity,
pigmentation, pliability, and contour are documented.
The POSAS demonstrates subjective improvements from both the therapist’s and
patient’s perspectives. The patient’s overall opinion in treatment one was rated maximum of
10/10, and decreased significantly to 3/10 in treatment eight. The observer scale also
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demonstrated a high grade of 8/10 in overall opinion in treatment one, with significant decrease
to 3/10 in treatment eight. Please refer to figure 1 & 2, for specific POSAS improvements
following treatment:

POSAS: Patient Scale
10
9
8
7
6
5
4
3
2
1
0

10

1 3 1

4 4

10

4
1

4

3

TX 1

10

9

4

3

TX5

3

10

5

4 4

3

TX8

Figure 1. POSAS: Patient Scale. This figure depicts the patient’s view of tissue quality,
pruritis, and overall opinion of her scars from treatment one to treatment eight.

POSAS: Observer Scale
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9 9

8
6
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4

3

3
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Figure 2. POSAS: Observer Scale. This figure depicts the therapist’s view of change in
tissue quality, pigmentation, and overall opinion of lesions from treatment one to
treatment eight.
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The most remarkable objective changes are that of girth measurements depicting
edematous variances. Compared to initial findings, both legs decreased in girth measurements
throughout the treatment plan, with the final assessment showing a significant change in girth at
all levels (See Figure 3, below).

GIRTH MEASUREMENTS: RIGHT
LEG
TX8

PROXIMAL
FEMUR

PROXIMAL
KNEE

DISTAL KNEE

MID CALF

27

29

43

50

43

49

46.5

54

64.5

74

TX1

TALOCRUAL
JOINT

GIRTH MEASUREMENTS: LEFT LEG
TX 8

PROXIMAL
FEMUR

PROXIMAL
KNEE

DISTAL KNEE

MID CALF

26

28

43

48

43

48

46

53

66

73

TX 1

TALOCRUAL
JOINT

Figure 3. Girth Measurements of right & left legs. This figure illustrates a decline in
edematous variances from treatment one to treatment eight.
Additionally, the patient reports less heaviness and discomfort as well as reduced puckering and
protrusion in specific lesions when edema is present. She also describes a reduction in daily
occurrence of edema overall.
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Active range of motion of the ankle joints demonstrated slight variances throughout
treatment. No range of motion was completed in treatment two because of the in-depth
assessment completed the day prior. The most affected AROM of the ankle was dorsiflexion:
the right side displayed a pre-treatment measurement of 28° and increased to 50° in the final
assessment.
ROM -- RIGHT

NORMAL TX 1 TX2 TX3 TX4 TX5 TX6 TX7 TX8

DORSIFLEXION

50

28

-

50

25

50

50

50

50

PLANTAR FLEXION 20

10

-

10

10

17

15

15

12

EVERSION

15-30

5

-

5

15

12

10

10

7

INVERSION

45-60

40

-

45

40

40

40

40

40

ROM -- LEFT

NORMAL TX 1 TX 2 TX3 TX4 TX5 TX6 TX7 TX8

DORSIFLEXION

50

20

-

50

45

50

50

50

40

PLANTAR FLEXION 20

15

-

15

15

20

20

15

15

EVERSION

15-30

12

-

10

15

10

15

10

15

INVERSION

45-60

45

-

40

45

40

40

40

45

Table 1. Range of Motion of Right and Left Ankle Joints. This chart illustrates the
progression of ranges throughout the treatment plan; Highlighted areas indicate an
improvement in range in the final assessment.

Initial findings of the two-point discrimination test demonstrated a grade of 70% correct
in healthy tissue and 22% correct in scarred tissue. The scores increased throughout the
following treatments, with the final assessment graded at 83% in healthy tissue and 67% in
scarred tissue (see Figure 4 below).
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2-POINT DISCRIMINATION TEST
100%
80%
60%

70%

75%

83%
67%

40%

44%

20%

22%

0%

HEALTHY TISSUE

SCAR TISSUE
TX 6

TX 7

TX 8

Figure 4. 2-point Discrimination Test. This figure depicts an increase in the patient’s
sensory perception in healthy and scarred tissue throughout sessions six, seven and eight.

Dermatomes, myotomes, functional squat and balance tests, and manual muscles tests
were performed in treatment one as part of a broad view of clinical presentation, and were
reassessed in the final examination only. The results of these tests are shown in Table 2 & 3:
LEVEL MYOTOME /
DERMATOME

INITIAL TX

INTITAL FINAL TX
TX

FINAL
TX

-

-

RIGHT LEG

LEFT
LEG

RIGHT LEG

LEFT
LEG

L2

HIP FLEXION

-

-

-

-

L3

KNEE
EXTENSION

-

-

-

-

L4

DF OF ANKLE

-

-

-

-

No feeling
medial #1 distal
phalanx at
terminus
L5

EXT OF #1 MTP

-

No feeling
medial #1
distal phalanx
at terminus
-

-

-

Paresthesia at #3
& #4 phalanges,
dorsal aspect
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S1

PF OF ANKLE

-

-

-

-

S2

KNEE FLEX

-

-

-

-

Table 2. Myotomes and Dermatomes of the Lumbar Spine. This chart depicts the initial
and final findings; the highlighted area indicates a dermatomal change at level L5 in the
final assessment.

MANUAL MUSCLE TESTS

INITIAL TX
SIDE

PAIN GRADE

PAIN

RIGHT 5

0

5

0

LEFT

0

5

0

RIGHT 4+

0

5

0

LEFT

4+

0

4+

0

FLEXOR DIGITORUM LONGUS RIGHT 4+

0

4+

0

4+

0

4+

0

RIGHT 4+

0

5

0

LEFT

0

4+

0

TIBIALIS ANTERIOR

PERONEALS

LEFT
EXTENSOR DIGITORUM

GRADE

FINAL TX

5

4

Table 3. Manual Muscle Tests of the Lower Extremity. This chart depicts the initial and
final findings of the muscles tested; the highlighted area indicates a change in strength of
affected musculature.
Discussion
The purpose of this case report was to explore the effectiveness of massage therapy,
specifically myofascial release and superficial lymphatic drainage, in the treatment of chronic
cribriform scarring and edema. Cicatrisation is managed in a variety of ways such as laser and
cryotherapy, radiation surgery, silicone gel application, and intralesional corticosteroids. For
many patients with chronic scarring, primary symptoms are often managed solely with
pharmaceutical interventions, yet they do not address the numerous presenting complaints.
There is a multitude of research supporting scar release massage therapy as supplementary
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treatment for patients with chronic scarring and dysfunction, addressing a holistic view of the
body, without the excessive side effects(6, 7, 9, 10, 11, 12, 20, 26).
The results of this study further support the aforementioned research. Due to the positive
impact of the chosen modalities had on the presenting condition, minimal treatment variances
occurred. The myofascial techniques which the researcher found particularly effective were skin
rolling and direct stack-and-load with AROM, since profound tissue changes were immediately
palpable following treatment. Initially, tissue presented as dense, adhered and unable to glide;
with every session, the tissue gained pliability, elasticity and sensation, with the concluding
treatment demonstrating commendable progress. The final POSAS and VAS scores indicated
great improvements in the patient’s overall satisfaction of her scarring, as well as reduced
pruritis, improved tissue pliability, texture, and colour. These findings suggest that MFR
modalities directly affect the underlying fascial restrictions, thereby improving circulation and
tissue quality(11). Moreover, while a small emphasis was placed on lymphatic techniques during
treatment, the homecare was largely targeted toward facilitating lymphatic flow. A significant
decrease in girth measurements following the sessions suggests that lymphatic drainage
effectively reduces the occurrence and severity of chronic edema(6).
While there is substantial evidence of the efficacy of massage therapy in the treatment of
chronic scarring, further investigations based on treatment expectancy and protocols would be
beneficial to explore. In this case, the sporadic nature of the appointments along with moderate
patient compliance to homecare activities may have detracted from achieving the best possible
results. Roh et al., suggests weekly massage sessions of thirty minutes, as well as daily selfmassage be consistently performed over a period of three months. Moreover, Field et al.
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suggests scar rehabilitation massage be applied in the remodeling phase of healing, rather than in
the chronic phase, such as in this case study.
While the outcomes of this study were mostly positive, the therapist encountered several
limitations throughout the treatment plan. Firstly, a major hindrance in documenting fascial
gains was the inability to chart them objectively. Ultimately, careful notes of tissue quality,
along with VAS and POSAS charts were utilized, as both tools are of high clinical reliability(25).
Secondly, ROM measurements may have been skewed by the therapist’s inexperience with a
goniometer; nevertheless, this skill improved over the course of the treatment plan. Additionally,
the two-point discrimination test would have ideally been performed at the onset of the study;
however, the therapist only learned of this type of test after treatment five.
A significant percentage of scars can result in pathological conditions following injury:
functional impairment, pruritus, edema, sensory loss, and contracture are often reported. While
primary complaints remain subjective to the individual patient, this case study demonstrates that
myofascial release and superficial lymphatic drainage techniques can be effective in managing
chronic scarring and edema. Ultimately, this report and treatment plan may contribute to future
research; however, further investigation with a larger subject group and more experienced
researchers is suggested.
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