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Letters to the Editors
Comparison of non-invasive 
methodologies to assess mouth 
opening following lipotransfer 
techniques to reverse oral 
fibrosis

Sirs,
Systemic sclerosis is a connective tissue 
disease characterised by fibrosis of the skin 
and internal organs; the face is frequently 
involved in this condition and the restric-
tions to the mouth cause severe impair-
ments to the patient’s self-image and quali-
ty of life (1). In addition, the fibrosis causes 
a huge strain on the patient’s oral health-
related quality of life, hindering their eat-
ing, fatigue when chewing and difficulty in 
speaking (2). We have recently identified 
in a cohort of 62 patients that lipotransfer 
can reverse the fibrosis around the mouth 
(3). However, monitoring the effect of the 
surgical intervention is limited due to the 
limited tools to assess mouth opening in 
patients with scleroderma. The currently 
available method is the mouth handicap 
in systemic sclerosis (MHISS) score (3). 
However, such questionnaires can be time 
consuming and thus we aimed to examine 
whether there are alternatives method by 
which to assess mouth opening to monitor 
facial fibrosis. 
Alternative techniques that have been re-
ported for measuring mouth opening include 
performing two-dimensional photographs 
and measuring the maximum mouth open-
ing length using software analysis tools. Al-
ternatively, at the time of maximum mouth 
opening the distance can be measured us-
ing vernier’s callipers (1). A paper cone, 
can be inserted into the mouth at the time 
of maximum mouth opening and the maxi-
mum point at which the patients reaches is 
recorded (4). Furthermore, TheraBite® jaw 
systems are available which is a handheld 
unit which has two levers, which can be 
placed into the mouth at time of maximum 
mouth opening and measured for a record-
ing (5). Lastly, OptraGate is a latex lip and 
cheek retractor that allows the patient to 
open the mouth, whilst the clinician meas-
ures the maximum mouth opening (6). 
To evaluate the tools for our intervention 
for facial fibrosis we examined the tools 
within a cohort of 20 patients with diffuse 
scleroderma and 20 age- and sex-matched 
controls. We compared the regression of 
each tool to the MHISS score for both con-
trol and intervention patients. Furthermore, 
we assessed whether any of the tools could 
detect differences with the control and scle-
roderma patients. 
Analysis demonstrated that the tools had 
varied association to the MHISS score 
(Fig. 1). The highest correlation to the 
MHISS score was the paper cone measure-
ment and the OptraGate system with the 
least being the Therabite® system (paper 

cone, R2 0.78, OptraGate system R2 0.75, 
Therabite® 0.01, 2D imaging R2 0.19 and 
calipers 0.20) (Fig. 1). In addition, the Op-
tragate and the paper cone detected sig-
nificant difference between the control and 
scleroderma patients (p<0.001). Feedback 
from the 40 patients within the cohort dem-
onstrated that of all the systems evaluated 
the paper cone was the easiest to under-
stand and most comfortable for assessment 
with the least being the Therabite® analysis 
tool (p<0.05). Furthermore, the paper cone 
is significantly cheaper than the OptraGate 
system (p<0.05), which is highly impor-
tant for the clinician and institution when 
considering evaluation tools for implemen-
tation.  
The paper cone and the OptraGate systems 
may be the most useful for patients with fa-
cial scleroderma as these systems allow the 
patient to maximally open their mouth and 
keep it open, overcoming the problem with 
fatigue which is observed in these patients 
(1). As the paper cone is cheap and easy to 
implement, it offers easier translation to 
clinical practice. 
In conclusion, using a paper cone is of 
value to measuring the effect of lipotransfer 
for scleroderma patients for improvement 
of the mouth opening score in addition to 
the MHISS score. Assessment using a pa-
per cone is easy to implement for both the 
clinician and patient and may provide an 
additional tool to monitoring facial fibrosis 
in scleroderma. 
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Fig. 1. Correlation of mouth opening tools in the 40 patients within the cohort with the mouth handicap in systemic 
sclerosis (MHISS) score. The highest correlation was for the OptraGate and the paper cone measurement with the 
MHISS score.


