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Evaluation of Craniofacial Growth and Development Following
Injections of Botulinum Neurotoxin into Masseter and Temporalis
Muscles of Rats
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This study seeks to evaluate the craniofacial growth and development of growing rats
following injections of botulinum neurotoxin type A (Botox®, Allergan
Pharmaceuticals, Irvine, CA, USA) into masseter and temporalis muscles of rats. It
aims to achieve masseter and temporalis muscle paralysis, inducing a decreased
masticatory function, and to investigate the influences of masticatory hypofunction on
cranial, maxillary, and mandibular bone growth and development.

The study was comprised of 60 Long-Evans rats which were 28 days old and
randomly divided into four groups. A 25U/mL of botulinum neurotoxin type A
(BoNT/A) was injected according to the following groups: Group | injection of
bilateral masseter muscles (bilateral temporalis muscles received equal amounts of
0.9% sterile, non-preserved saline); Group Il injection of bilateral temporalis muscles
(bilateral masseter muscles received equal amounts of 0.9% sterile, non-preserved
saline); Group Il injection of bilateral masseter and temporalis muscles; Group IV is
the control, both bilateral masseter and temporalis muscles received 0.9% sterile,
non-preserved saline. The animals were weighed every week for a period of 7
consecutive weeks. After 49 days, the mature rats were perfused and sacrificed. The
masseter and temporalis muscles were carefully dissected and harvested and the mean
muscle mass were recorded. With the preparation of the dried skulls, direct
anthropometric cranial, maxillary, and mandibular measurements (a total of 40
parameters) were carried out on the dried skulls.

At the end of the experiment, 53 animals completed the study. The mean changes in
animal weights over the 7 weeks did not show any statistical significance. Following
injections of BONT-A, the mean temporalis mass in Group | and Group
IV(u=0.64+0.03g and 0.61+0.09g respectively) were more than Group Il and Group
11(u=0.43+0.03g and 0.33+0.02g respectively); the mean masseter muscle mass in
Group Il and Group 1V(u=1.41+0.07g and 1.38+0.04 g) were more than Group | and
Group 1(u=1.26+0.22g and 1.04+0.04g respectively). The differences in mean
muscle wet mass were statistically significant (p<0.001). Out of the 40 parameters
measured, 16 direct anthropometric measurements were statistically
significant(p<0.05) and were as follows: (1) The cranial measurements in the
experimental groups were smaller in the maximum skull height and upper anterior
facial height and longer in the lower anterior facial height and the total anterior facial
height. (2) The maxillary measurements of U8 bimolar distance were the widest in
Group 111 and the narrowest in the control. (3)The mandibular measurements of total
mandibular length I~111 and the corpus length were longer in the experimental groups
with the longest in Group I1; in ramus height I~1V, the experimental groups were
shorter than the control and Group I had the longest ramus height of all; the



mandibular plane angles were flatter in the experimental groups and Group 111 had the
smallest angle of all; in the bicoronoidal width and the bigonial width, the narrowest
was in Group IlI.

The results shown that, following paralysis and atrophy of the masticatory muscles, a
short upper anterior facial height with a lengthy lower anterior facial height would be
observed. The mandibular length and the ramus height would be longer than normal
and the distance between the right and left coronoid processes and the gonial angles
would be shorter in width. This is typical of a facial profile that favors a vertical
growth rotation and a formulation of dolichofacial pattern. It is demonstrated that
atrophy of masitcatory muscles would alter craniofacial growth and development.



