UNIVERSITYOF
BIRMINGHAM

Ground Reaction Forces in Patients with Epidermolysis Bullosa Simplex (EBS)during walking

MK Hunjan?!, V Devecchi?, A Bardhan!, N Harper!, M O’Sullivan?!, D Falla?, A.H.Heagerty* NHS

1. National Adult Epidermolysis Bullosa Service, Solihull Hospital, University Hospitals Birmingham NHS Trust, UK 2. School of Sport, Exercise and Rehabilitation Sciences, University of Birmingham, UK Solihull Hospital

Part of University Hospitals Birmingham
NHS Foundation Trust

Background * We observed a SIGNIFICANT reduction of ground reaction

forces in the EBS group when compared with controls

* Epidermolysis bullosa is a group of inherited conditions characterized by mutations in 20
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genes; the commonest subtype of which, is EBS which affects up to 70% of all patients. , _ , , , , ] ] ] .
* 21 patients with a DNA confirmed diagnosis of EBS were recruited from our * Anterior —Posterior (AP) component during both heel contact (braking
* Multiple proteins are implicated in the pathogenesis of the different subtypes centre phase ) (p<0.001) and (p<0.001). (Figure 6)
 Mutations in keratins ; KRT5 and are most Commonly seen in EBS and resultin DA-I.-A CCOLLES:{TIO::\' t the M N X o o . . o e Medio-lateral (ML) Component during heel contact (braking phase)
abnormalities affecting the structural stability of the cytoskeleton of the basal e QU #it e Mievement Arelye)s Lelserieny | ‘oensineering , vilian, (p<0.01) (Figure 7)
keratinocytes (Circled in yellow in Figure 1) Ital.y) . o
* Height/ weight measured for each participant
. i isteri e Patients with blisters showed lower AP force during the
 This leads to blisters and keratoderma on the hands and feet which can cause Feet. Were EIETSE l SIS (sl s . . . . g
- . . L C ier . . * Participants were asked to walk a length of 8metres at spontaneous speed compared with patients without blisters (p<0.05).
significant pain and functional limitations including difficulty walking. (Figure 2) :
over ground plates that measured ground reaction forces (GRF)
A ” * This was repeated 15-20 times Figure 6a: Figure 7a:
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Figure 1. Schematic of affected proteins in EB in the epidermis by Bardhan et al Nature 20201 2.Feet of an affected individual %
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The impact of EBS on gait has not been formally evaluated . This study aims el 20 40 6 8o 100 DR M U |

to investigate gait pattern in those with EBS and explore any strategies to RCISIANES PIGSe

modify the distribution of forces under their feet.
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Figure 6a: lllustration showing plane in which the anterior posterior force is measured in an individual.

Figure 6b: Pattern of the anteroposterior force in people with EB (red line) and control group (black line). Both peaks in the EBS group (braking
phase and push phase of gait) were smaller than those of the control group showing a reduction in the ground reaction forces

Figure 7a: lllustration showing plane in which the mediolateral force is measured in an individual.

Figure 7b: Pattern of the mediolateral force in people with EB and a control group. Shows a reduction in both peaks but only statistically
significant during the heel contact(braking phase) compared with the control group .

Normal Gait cycle

Figures 4 +5: Screenshots of 3D reconstruction in the Movement Analysis laboratory — optoelectronic system (BTS Bioengineering, Milan, Italy) was
used to record kinematics. The system consists of 8 infrared cameras with a resolution of 2,2 Mpixels (2048x 1088 pxs) The cameras tracked the 3D

° Normal gait CVCIE iS leIded intO the braking and phases motion of retroreflective markers attached to the subject’s skin.

* The reduced GRF is possibly to reduce forces to minimize blistering and pain

* |tis during these phases that the most pressure is exerted.

* This gait pattern may also impair their stability when walking especially on
irregular surfaces/ external forces

* When impaired can have long term consequences.
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NORMAL GAIT PATTERN i oan * We are exploring methods for rehabilitation and prevention strategies.
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ssues pain Active blistering 11 - results in reduced shear forces during walking
_ KRT5 mutation 14 _ This can lead to long-term sequelae such as early degenerative changes,
weakness
Braking phase Pushing phase KRT14 mutation 7 - muscle weakness and reduced balance
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