











Table 4. Owverall risk for substantial injury, showed with

odds ratio (OR) and corresponding 95% confidence
interval (95% CI).

Risk factor p value OR (95% CI)
Sex (female) 0.772 1.1 (0.6-2.2)
Current injury at study start | 0.004 4.0 (1.5-11.2)
History of serious injury* 0.002 4.0 (1.6-9.7)
2 3 rest days/week 0.250 0.7 (0.3-1.4)
2 7 training sessions/week 0.336 0.7 (0.4-1.4)
Age

18-19 years Reference

17 years 0.045 2.4 (1.0-5.9)
16 years 0.019 2.6 (1.2-5.8)
Sports

Cross-country skiing Reference
Running 0.079 2.3 (0.9-6.1)
Orienteering 0.301 1.5 (0.7-3.3)
*Sustained an injury during the last year, that resulted in partly or
completely hindered training for a continuous period of at least three
weeks.

competitive season in all three endurance sports and
markedly higher during pre-season in orienteering.
This finding supports the results from Rauh et al.,*
showing that runners had a higher injury risk dur-
ing pre-season, possibly explained by the long train-
ing sessions or high training volume endured during
pre-season in endurance sports.” The training vari-
ation may be less pronounced during pre-season,
compared to the competitive season. Although the
three sports included have similar characteristics
with athletes undertaking high training loads, there
were clear differences in injury patterns in terms of
injury and substantial injury prevalence, discussed
below.

Since, running is part of the umbrella term track &
field, many authors have previously reported longi-
tudinal injury data for track & field athletes overall,
instead of per athletic event category. This makes
it hard to compare the data to the cohort of run-
ners. However, the existing studies have shown that
runners, at least during competitions, may have a
higher injury risk compared to other disciplines of
track & field.>*?% In line with a systematic review
of long-distance runners by van Gent et al.,"" most
injuries occurred in the lower extremity, which
were also the region with the highest injury sever-
ity grade. No significant sex differences of injury

incidence in RU was found, in line with Bennell
& Crossley'” and Alonso et al.,”® but contrary to
Alonso et al.> % and Jacobsson et al.'**” The use of
different injury definitions, study designs and study
period may explain the diversity between studies.
For example, in Alonso et al.® athletes were only
followed over specific championships, whereas in
Bennell & Crossley'? and Jacobsson et al.,'® athletes
were closely monitored during one year. However,
there was a significant difference in the average
injury prevalence and substantial prevalence, illus-
trating a higher injury burden in male RU compared
to female RU.

Only two reports, using relatively small samples,
have followed OR prospectively.®® Linde® moni-
tored OR monthly, whereas in von Rosen et al.,* OR
were weekly monitored during 26 weeks. In line
with these two reports, the majority of injuries in
elite OR occurred in the lower extremity, mainly
the foot, lower leg and the knee. A similar distribu-
tion of injury locations identified in this report, has
been found in middle- and long-distance runners,'*'
illustrating comparable injury patterns in athletes of
running and orienteering. High training volume on
uneven surfaces has been proposed as an explana-
tion to the high occurrence of injuries in the lower
extremity.?® Linde® found that most injuries were
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ankle sprains. In this study, foot and knee injuries
caused the highest severity grade of all injuries.
Female OR had a higher overall injury incidence
rate (6.6 injuries/1000 hours exposure to sports)
and injury prevalence (31.7%) compared to male
athletes (4.6 injuries/1000 hours exposure to sports,
18.9%). In summary, the prevalence of injuries was
high in OR, but not as high as in RU.

The average weekly injury prevalence and injury
incidence was lower in CR compared to RU and
OR. A low injury incidence in youth elite CR is in
concordance with reports of adult elite CR.'” Sex
differences are limitedly reported in this sport and
the few published studies have shown conflicting
results. For instance, no sex differences regarding
injury incidence rates occurred in World Cup CR,"
whereas in one report neck pain was found to be
more common in female compared to male CR.'
In this report, female athletes reported a higher
prevalence of injury (26.6%) and substantial injury
(11.1%) compared to male athletes (14.1%, 5.9%).
The difference between studies may be explained
by different study-designs or definition of injury.

According to previous authors, low back pain is a
common musculoskeletal disorder in CR.'** In this
report, the incidence as well as the severity grade
of lower back injury was higher in CR compared to
OR and RU. However, considering the incidence and
the severity grade of foot injuries in CR, foot inju-
ries should be the first priority, with low back pain a
secondary priority, when designing prevention pro-
grams for this cohort.

With regard to illness, endurance athletes are
believed to have an increased susceptibility to infec-
tions due to a high training load.*® Even though the
prevalence of illness is rarely reported in prospec-
tive reports, the incidence of illness has shown to
increase during championships and during intense
period of competitions.® In this report the prevalence
of illness was equally distributed in CR (14.6%), RU
(14.0%) and OR (15.0%), probably related to similar
training and competition load in these three sports.

Interestingly, at the start of the study both a higher
proportion of RU were injured and had a history
of a severe injury compared to OR and CR. When
analyzing the injury data on an individual level, the

occurrence of injuries was not only associated with
occurrence of new injuries but also related to inju-
ries occurring prior to the start of the study. Of all
athletes, 10% (n=22) started the study reporting the
same injury for at least ten of the first fifteen weeks.
Directing action towards prevention of new injuries
is a priority, but it may be as important to fully reha-
bilitate injured athletes and delay return to sports
participation until that time. Health practitioners
should therefore pay attention and treat early injury
symptoms to prevent long-term injuries. In addition,
preventive actions should be based on injury pre-
valence and severity as well as incidence. Finally,
by focusing on foot and knee injuries in CR, OR
and RU, the injuries with the highest incidence and
most serious consequences will be targeted in these
sports.

The strength of this study is the long study period,
in which athletes with similar characteristics from
three different sports were followed weekly over
one calendar year including a complete season. The
twelve schools included are located all over Swe-
den and include all available athletes in these three
sports studying on National Sports High Schools.
Therefore, the athletes could be defined as a homo-
geneous group, characterised by elite athletes com-
peting at the highest national level of their age
group. The questionnaire used is valid, reliable and
has been repeatedly used in a sport context during
recent years.'*?' In addition, a broad spectrum of
injury patterns was recorded, including injury inci-
dence/prevalence, severity grade and injury risk
factors. No attempt was made to classify injuries
based on e.g. ICD-10, since correctly classified inju-
ries require diagnosis by trained medical staff.*

It must also be recognized that this study has limi-
tations. Following athletes during a complete year
requires patience and persistence by the athletes.
Due to the present respondent fatigue the preva-
lence and incidence data may be underestimated.'®
However, this phenomenon did not affect the results
in terms of occurrence of substantial injuries, in con-
cordance with previous reports.*>?' Based on Clarsen
et al.?® athletes with a response rate of less than
10% were excluded. The analysis of the demograph-
ics of the excluded athletes showed no differences
regarding sports participation compared to the main
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cohort. The response rate was in line with Clarsen at
al.?® and no significant difference was found between
sports. The risk factor analysis was determined only
for substantial injury, since this injury definition is
leading to great consequences on sports participa-
tion, training and performance level. Further on, the
risk factors were calculated for endurance athletes
overall, since the power was too limited to detect
sport specific risk factors.

CONCLUSION

This is one of the first prospective cohort studies com-
paring injury data, collected weekly over a complete
season, in adolescent elite athletes participating in run-
ning, orienteering and cross-country skiing. The
main finding was that the average weekly injury
prevalence was higher during the pre-season com-
pared to the competitive season in all three sports.
RU had a higher average weekly injury prevalence and
substantial injury prevalence compared to OR and CR.
Athletes who had history of serious injury, who star-
ted the study with an injury or who were 16-17 years
old were identified as having a higher risk of injury.
Practitioners should be aware of increased injury risk
during pre-season and focus on prevention of foot and
knee injuries to target the severe injuries with greatest
prevalence in these sports.
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ABSTRACT

Background: Quidditch is a fast growing, physically intense, mixed-gender full-contact sport. Originally adapted from
Harry Potter novels, quidditch was first played in 2005 in the USA but is now played worldwide. It is essential to elucidate
patterns of injury for the safety and growth of the sport of quidditch. It also provides a unique opportunity to study injury
patterns in mixed-gender full-contact sport, an area of increasing importance with the developing culture of transition from
single-gender to mixed-gender sports.

Purpose: The purpose of this investigation was to examine the types of injuries sustained while playing quidditch in terms of
their incidence, anatomical distribution and severity, and gender distribution.

Methods: An anonymous self-reporting questionnaire was distributed to all active quidditch players in the UK. Data collec-
tion included player demographics, type of injury, mechanism of injury, player position, experience and treatment required,
relating to the previous 12 months.

Results: A total of 348 participants of 634 eligible athletes responded to the questionnaire representing a 50.87% response rate.
There were 315 injuries reported by 180 athletes in total, with an overall incidence of 4.06 injuries per 1,000 hours. A statisti-
cally significantly different rate of concussion was observed with female athletes sustaining more concussion than males
(p=0.006). The overall rate of concussion was 0.651/1000hrs in males and 1.163/1000hrs in females (0.877/1000 hours
overall).

Conclusions: This study provides the first quantitative description of injury rates in quidditch. The overall injury rates are no
higher than those reported in other recreational contact sports. Female athletes were found to have a higher rate of concussion,
which needs further investigation. These findings are relevant to players concerned about safety in quidditch and to governing
bodies regarding governance of the sport.

Level of Evidence: 3b

Key words: Concussion, descriptive epidemiological study, fracture, Harry Potter, injury, quidditch
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INTRODUCTION

The real-life sport of quidditch was first adapted
from JK Rowling’s Harry Potter novels in 2005 in the
USA.' Since then, it has grown vastly in popularity
involving approximately 20,000 players in 25 coun-
tries across the world, including the UK, Australia,
Brazil, Uganda and Korea.?? So far there have been
three quidditch World Cups held by the Interna-
tional Quidditch Association, where national teams
can compete at an international level.

Within the UK, the annual British Quidditch Cup
is the largest and most prestigious UK tournament
with the 32 best UK teams competing, having quali-
fied from their respective regional tournaments.*
Summer 2017 marked the launch of the Quidditch
Premier League, whereby eight regional teams will
battle for the title of quidditch UK champion.®

Rules are largely based on the fictional game: Three
“chasers” try to score past one “keeper” by throwing
the “quaftle” (a slightly soft volleyball) through any of
the three opposing team’s hoops for 10 points. Mean-
while, two “beaters” attack opposing players with one
of three “bludgers” (dodge balls), which temporarily
knock a player out of the game if hit. The final ball is
the “snitch”, which consists of a human runner shield-
ing a tennis ball in a sock hanging from the back of
their shorts. ® An award of 30 points is made to the
team whose “seeker” is able to catch the snitch. Catch-
ing the snitch also ends the game. There are there-
fore two teams of seven people and up to five balls
in play at any one time. Substitutions can be made
at any time during the game and players can switch
positions by being substituted out of the game and
swapping headbands (the colors of which are used to
designate player roles). The likeness continues even
down to the athletes carrying broomsticks’ (PVC
pipes) between their thighs at all times. Competitive
sports are based on a handicap that defines it (e.g. one
must pass backwards in rugby) and for quidditch this
is the use of a broomstick. Unlike the fictional game,
players are unable to elevate themselves into the air
therefore this remains a ground-based sport, which
is played on grass. The pitch is pill shaped, with two
semicircles capping the ends of a rectangle.

Superficially, it may appear that the true unique-
ness of quidditch is the handicap of being mounted

upon a broomstick, and the possible consequences
this has in terms of running and tackling dynamics
and injury patterns. However, quidditch is at the fore-
front of pushing for gender inclusivity in sport with
it's unique mixed-gender rule and full contact nature.
Most sports are segregated by sex: with women only
competing against women, and men only competing
against men. Even the few mixed sex sports dictate a
specific number of ‘female’ or ‘male’ players on each
team. This can make sport a hostile environment for
non-binary athletes (non-binary is defined as “having
both masculine and feminine characteristics and/or
identifying as being neither male nor female”).” The
IQA (International Quidditch Association) have a
“four maximum” gender rule which states that a team
can contain a maximum of four players actively play-
ing who identify as the same gender at one time.* This
means that a player of any gender, whether they do or
do not identify with a gender at all, can be involved.

Quidditch has previously been likened to rugby, due
to its full contact nature and lack of body padding.®
Therefore it could be assumed that the two sports
will have similar injury patterns. However, the addi-
tion of the broom, and the mixed gender aspect of
the sport make quidditch unique. The purpose of
this study is to therefore examine the types of inju-
ries sustained while playing quidditch in terms of
their incidence, anatomical distribution and sever-
ity, and gender distribution. This will hopefully
determine the safety of the sport under the current
rules and provide information for the public, ath-
letes and medical professionals.

METHODS

A descriptive epidemiological study was conducted
to examine injury patterns sustained by quidditch
club members registered with the national governing
body, Quidditch UK. All athletes who were recorded
as having competed in a competitive match in the
most recent season were invited to participate in a
self-reporting questionnaire. An introductory state-
ment on the questionnaire stated that participation
in the questionnaire is completely voluntary and
that all information given is confidential. Consent
was implied by the participant completing the ques-
tionnaire. Data collection took place between March
and July of 2016.
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A web-based survey was created on GoogleDrive, a
third-party site, which allowed confidential data to be
collected. Data collection referred to the previous 12
months and included patient demographics; number
of years’ experience; self-reported skill level defined
as novice, intermediate or advanced; type of injury
sustained; mechanism of injury; player position at
time of injury; number of injuries sustained; type
of medical professional that was the first responder;
treatment required and time of return to quidditch.

Incidence was defined as rate of injury per 1,000 hours
of quidditch played during the study period. Both prac-
tices and matches were included in this figure. Injury
was defined as any injury sustained whilst playing quid-
ditch that required “medical attention”, meaning the
players medical condition was assessed by a qualified
professional, including first aiders, nurses, paramedics
and doctors. A superficial injury is defined as an abra-
sion, superficial hematoma, and superficial laceration.

Statistical analysis was performed using SPSS Version
20.0 (IBM, Armonk, New York, USA). A chi-squared
test was performed for analysis of categorical data.

RESULTS

Demographics

A total of 348 participants of 684 eligible athletes
responded to the questionnaire representing a
50.87% response rate. Of these there were 164
females, 176 males, and five transgender partici-
pants. Three participants did not disclose their sex.
Overall mean height of athletes was 170.37cm (SD
22.33cm), mean weight was 71.57kg (SD 18.74) and
mean BMI was 24.02kg/m?* (SD 6.84).

Hours played per week

The mean number of hours played per week per
player was 4.28 (SD 1.86). The total number of hours
played was 77,532 hours in the year studied.

Incidence of Injury

There were 315 injuries reported by 180 athletes
in total, with an overall incidence of 4.06 injuries
per 1,000 hours. Data on player position and type of
injury sustained was missing for 14 of these injuries.
Players of increasing skill level were observed to
report higher injury rates (see Table 1). Ninety-five
participants sustained one injury, 52 sustained two
injuries, 22 sustained three injuries, five sustained
four injuries, and six sustained five injuries overall.
There were 141 injuries in females, 163 in males,
eight in transgender players and three in athletes
who did not disclose their sex. Twenty-seven inju-
ries were sustained in seekers, 151 were sustained in
chasers, 77 were sustained in beaters, 44 sustained
in keepers and two sustained in snitches (Table 2).

Types of injury

No differences were seen between males and females
in superficial injuries (p=0.103), sprains (p=0.129),
fractures (p=0.854) or dislocations (p=0.750) (Table
3). A statistically significantly different rate of con-
cussion was observed with female athletes sustaining
more concussion injuries than males (p=0.006). In
particular female beaters sustained far more concus-
sions (n=17) compared with their male counterparts
(n=2), (p=0.002). The overall rate of concussion was
0.651/1000hrs in males and 1.163/1000hrs in females
(0.877/1000 hours overall).

Treatment

Of those injuries that were not treated in hospital,
70 were managed by a paramedic, 102 were man-
aged by a volunteer first-aider, 25 were managed by
a primary care physician and two were managed at
a minor injuries centre. Data on treatment was miss-
ing for 29 injuries.

A total of 17 injuries required hospital admission.
Sixty-eight presented to the emergency department

Table 1. Number of injuries per self-perceived skill level.

n Total Mean Number | Total hours | Injury rate
number of injuries per | played per per 1,000
of player year by hours
injuries group
Novice (N) 80 40 | 0.50 (SD 0.81) 16224 2.47
Intermediate (I) | 199 152 | 0.93 (SD 1.16) 44824 3.39
Advanced (A) 69 90 | 1.30 (SD 1.22) 16484 5.46
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Table 2. Frequency of injury location per player position.

Seeker | Chaser | Beater | Keeper | Snitch | Total %
Head 6 46 21 12 1 86 28.6
Face 0 2 3 0 0 5 1.7
Neck 1 7 2 2 0 12 4.0
Upper Limb 13 34 22 16 0 85 28.2
Chest 0 6 1 1 0 8 2.7
Abdomen 0 4 2 0 0 6 2.0
Pelvis 1 1 0 0 0 2 0.7
Lower Limb 6 51 26 13 1 97 322

TOTALS Superficial Sprain Fracture Dislocation | Concussion ACL Tear
M F M F M F M F M F M F

Frequency 35 20 72 | 50 17 16 6 4 26 42 3 3

Notinjured | 128 | 121 | 91 | 91 | 146 | 125 | 157 | 159 | 137 99 160 | 138

Chi

squared

(2-tailed) p=0.103 p=0.129 p=0.854 p=0.750 p=0.006 p=1.000

and did not require hospital admission. One patient
presented to an otolaryngologist and one patient
was managed by a nurse (but not in the emergency
department).

For those patients admitted to hospital and requir-
ing surgical input: one participant was conserva-
tively managed for a tibial fracture; one participant
required wrist open reduction internal fixation, one
participant underwent open reduction and internal
fixation for a tibial fracture; one underwent dou-
ble meniscus repair and ACL reconstruction; one
required single meniscus repair and ACL reconstruc-
tion; one required a diagnostic knee arthroscopy,
one required an open ACL reconstruction.

Return to quidditch

The mean time to return to quidditch was 27.37 days
(SD 45.48, Range 0-365). Data on recovery time was
missing from 55 injuries. Three injuries resulted in
those participants not returning to quidditch.

DISCUSSION

Incidence of injury

Incidence of injury was found to be 4.06 per 1,000
hours. Actual practical and game incidence rates
could not be specified, but this overall figure appears
to be low in comparison with injury rates of other

team sports. For example, men’s amateur rugby
league has been found to have injury rates as high
as 114 per 1000 hours, amateur Australian football
has an injury rate of 27.2 per 1000 hours and profes-
sional men’s football has been reported as having an
injury rate of 8.0 per 1,000 hours.>'!

Types of injury

Head and extremity injuries were the most com-
mon injuries observed in quidditch. This is a similar
injury pattern seen in a study of youth rugby inju-
ries.'? The concussion incidence rate is of particular
interest, which was reported as 0.877/1000 hours.
In isolation, this does not appear to be an alarming
figure when compared to other full contact sports,
for example the concussion incidence rate in a study
of rugby league injuries was 8/1000 hours."® A sys-
tematic review of rugby league injuries estimated
the incidence of concussion during match play to be
as high as 8.0 and 17.5 injuries/1000 playing hours,
however this study also highlighted large variation
in concussion rates due to different methods of sam-
pling and different definitions of injury used.'*

Over twenty percent of quidditch injuries (21.5%)
reported were described as ‘concussion’. This is rel-
atively high when compared to other full contact
sports, for example amateur rugby union where con-

The International Journal of Sports Physical Therapy | Volume 12, Number S | October 2017 | Page 836




cussion constituted 4.7% of the injuries reported.'®
Even in professional level rugby, concussion only
formed 3-10% of injuries.'® Therefore while the
absolute risk of concussion compared to other main-
stream contact sports is low, concussion seems to
be over represented in the sport of quidditch. It was
also observed that more females sustained concus-
sion compared with males (42 vs. 26). In particu-
lar, female beaters reported far higher numbers of
concussion vs. male chasers (17 vs. 2). Observed
differences in concussion rates warrant further
investigations.

In the last 10 years, the understanding of concus-
sion as a brain injury has become accepted in
many sports. The need for immediate withdrawal
from play of the athlete, assessment with SCAT 3
and graduated return to play has become widely
accepted.'” This recognition is as important for
amateur sport as it is for professional sport. In the
case of quidditch as an amateur sport the mini-
mal time between concussion and return to play
should be 12 days. Furthermore, in the case of a
second concussion within 12 months’ medical
review should be sought. The findings of this study
should inform the discussions of the International
Quidditch Association around both the information
provided to participants and the education neces-
sary to recognise and manage concussion when it
occurs.

Gender and injury

There are mixed findings in the literature regard-
ing injury patterns in players of different genders.
For example, it has been reported that female ath-
letes have a higher incidence of ACL injuries than
male athletes.’® ' Conversely, the main finding in a
Belgian study of football players was that the injury
rate was 24% lower in females.? These findings may
suggest that in some sports, there is a difference in
incidence of injury between genders and the type of
injury may be the differentiating factor between gen-
der rather than the overall incidence. In this study
there was no statistically significant overall differ-
ence in rates of injury between different genders in
superficial injuries (p=0.103), sprains (p=0.129),
fractures (p=0.854) or dislocations (p=0.750),
which bolsters the quidditch community’s position
on a safe gender inclusive sport.

Skill level and injury

Players of increasing self-reported skill level were
observed to have higher injury rates. This result may
be due to confidence of the more advanced players
to go in for tackles or collisions during the game
where risk of injury is greater. Another explanation
is that advanced players may have played a higher
proportion of their hours as games, and as such were
exposed to a higher risk of injury at these times.

Player position and injury

Chasers sustained the most injuries out of the
injured population. However, information about the
non-injured population’s playing positions within
the 12 month period is not available. So while it can
be shown that the most chasers got injured out of
all the players that reported an injury, whether this
is a high or low proportion of all the chasers in the
UK cannot be determined. Therefore a causal link
cannot be made as positions of players who did not
sustain an injury within the 12-month period were
not recorded and relative risk calculations could not
be performed.

Snitches and seekers sustained the fewest injuries,
perhaps as a result of less game time. In quidditch,
the snitch gets released on the 18" minute of the
game. This means that the snitch and the seeker
only commence involvement from the 18" minute
onwards. There are also fewer players in these posi-
tions in play at any one time. Considering the fact
that the average game lasts approximately 30-40 min-
utes, this means that these positions receive about
half the amount of game time as other positions, for
example chasers. Counterbalancing the lack of com-
parative game time, snitching is anecdotally known
to be an aggressive role, which may increase the risk
of injury. The athlete spends the duration of their
game evading two seekers and can use full contact
to do so.

Study strengths and limitations

This study is the first of its kind to explore risk of
injury in quidditch. It is important to quantify
injury risk in any new sport, but particularly impor-
tant in quidditch considering the rapid increase in
participation globally. As a pilot study, this stands
alone to describe the injuries observed over a
12-month period amongst quidditch players in the
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UK, however, its limitations reduce the strength of
any conclusions drawn.

The response rate of this survey was 50.9%, and as
such may predispose to non-response bias. Fortu-
nately the sample consists of every registered active
quidditch player in the UK, and is therefore repre-
sentative of the population of interest. Non-response
bias was minimized by clearly stating that responses
were confidential, and not asking identifiable infor-
mation such as team name. Non-response bias may
have been caused ifinjured athletes were more likely
to complete the questionnaire than uninjured team-
mates, for example if they believed their responses
were more useful to the study. However, athletes
were encouraged to complete the questionnaire with
equal emphasis on injured and non-injured athletes.

It is also important to note the possibility of recall bias,
as the players were expected to recall the details of
injuries from the past twelve months. The whole basis
of the study is reliant on self-reported data, so the pos-
sibility of inaccurate reporting should be considered.

Estimating exposure time for each player is more
complex in quidditch than other sports due to match
length variance as the game ends when the snitch
is caught, not after a set time period. Players were
asked to report average hours played per week. The
respondents were not asked to specify whether their
injuries were sustained during practice or game
time, and similarly the respondents were not asked
to define their playtime as such.

A further limitation is the possibility of misreporting
chronic overuse injuries. This could be the case due
to the fact that the injury definition used included
the need for the player to require medical atten-
tion on the pitch. Some chronic overuse injuries
may alternatively present to a general practitioner
or a physiotherapist, rather than requiring medical
attention acutely during play.

Furthermore, the study relies of the self-reported
information from the players. Understanding of
medical terminology will differ between participants
and sometimes it is difficult to understand what a
participant means by a particular response. For
example, one player described a ‘double meniscus
repair’, but it is unclear what the player is describing
anatomically.

Future research

Follow up studies should focus on collecting more
information about player exposure to quidditch, in
terms of time spent playing games and in practice.
Medical literature on injuries in other sports has
previously shown considerable difference in injury
rates, depending on the context/nature of the partic-
ipation, for example training vs. games.”! * It would
also be useful to collect more information about
players who are not in the injured cohort, for exam-
ple what position they usually play. In order to form
a causal link between position of player and injury
rate, this information is vital.

At this stage, the impact the broomstick has on injury
patterns cannot be determined, and so further research
could also focus on mechanism of broomstick related
injury. This is important to analyze as it is one of the
factors that makes quidditch a unique sport, along with
its mixed gender nature.

A prospective observational study would be prefer-
able for future research into quidditch injuries to
eliminate several forms of bias encountered. How-
ever this pilot study gives an overview of a new
sport and will guide further research efforts.

CONCLUSION

Quidditch is an inclusive sport, but, like its fictional
relation, it is not without risk of injury. The risk of
all injury appears no greater than other established
sports, despite the mixed gender nature. However,
there is a high incidence of concussion in quid-
ditch which needs to be explored in future research.
In the interim, education around the recognition
and management of concussion should be made a
priority.
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ABSTRACT

Introduction: Hip arthroscopy allows surgeons to address intra-articular pathology of the hip while avoiding more invasive
open surgical dislocation. However the post-operative rehabilitation protocols have varied greatly in the literature, with
many having prolonged periods of limited motion and weight bearing.

Purpose: The purpose of this study was to describe a criterion-based early weight bearing protocol following hip arthroscopy
and investigate functional outcomes in the subjects who were active duty military.

Methods: Active duty personnel undergoing hip arthroscopy for symptomatic femoroacetabular impingement were prospec-
tively assessed in a controlled environment for the ability to incorporate early postoperative weight-bearing with the follow-
ing criteria: no increased pain complaint with weight bearing and normalized gait pattern. Modified Harris Hip (HHS) and
Hip Outcome score (HOS) were performed preoperatively and at six months post-op. Participants were progressed with a
standard hip arthroscopy protocol. Hip flexion was limited to not exceed 90 degrees for the first three weeks post-op, with
progression back to running beginning at three months. Final discharge was dependent upon the ability to run two miles at
military specified pace and do a single leg broad jump within six inches of the contralateral leg without an increase in pain.

Results: Eleven participants met inclusion criteria over the study period. Crutch use was discontinued at an average of five
days following surgery based on established weight bearing criteria. Only one participant required continued crutch use at 15
days. Participants’ functional outcome was improved postoperatively, as demonstrated by significant increases in HOS and
HHS. At the six month follow up, eight of 11 participants were able to take and complete a full Army Physical Fitness Test.

Conclusions: Following completion of the early weight bearing rehabilitation protocol, 81% of participants were able to prog-
ress to full weight bearing by four days post-operative, with normalized pain-free gait patterns. Active duty personnel utilizing
an early weight bearing protocol following hip arthroscopy demonstrated significant functional improvement at six months.

Level of Evidence: Level 4, Case-series

Key words: Active-duty military, functional outcomes, hip arthroscopy, postoperative weight bearing
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INTRODUCTION

Hip arthroscopy has become a growing treatment
option for femoracetabular impingement (FAI).
Numerous authors have demonstrated that hip
arthroscopy is a successful treatment modality with
high rates of return to sport, as well as significant
improvements in clinical and functional outcomes.'*
Additionally, it has been found to be a safe proce-
dure with a low rate of major and minor complica-
tions, estimated at 0.58% and 7.5% respectively.!

Rehabilitation following hip arthroscopy is integral
to the clinical outcome.” However, there is a vast dis-
parity in the post-operative rehabilitation protocols
reported through the literature,® including weight
bearing restriction,®!? brace use,'*'® and utilization
of continuous passive motion machines>'** with
variations in these components according to spe-
cific procedures performed.? Some of these restric-
tions are put in place to facilitate healing following
surgery but others are related to early catastrophic
complications, including femoral neck fractures and
hip dislocations and instability,'®!” but all lack the
support of high quality evidence.?

The purpose of this case series was to describe a
criterion-based early weight bearing protocol fol-
lowing hip arthroscopy and investigate functional
outcomes in the subjects who were active duty mili-
tary. The authors hypothesized that weight bearing
restrictions after hip arthroscopy can be counter-
productive and may lead to post-operative sequelae
including adhesion formation, hip flexor contrac-
tures, increased capsular tension with internal and
external rotation, and altered gait patterns.

METHODS

Patients undergoing hip arthroscopy between May
2011 and June of 2012 for symptomatic FAI were pro-
spectively evaluated. Inclusion criterion included
active-duty personnel undergoing arthroscopic sur-
gery for FAI treated with femoral neck osteochondro-
plasty, acetabuloplasty, labral repair or debridement,
and/or fractional psoas lengthening who received
postoperative therapy by a single physical therapist
at the treating facility. Diagnosis of FAI was deter-
mined by one of two sports medicine fellowship
trained orthopaedic surgeons upon assimilation
of clinical exam and radiographic studies. Patients

were excluded from participation if they were not
active military personnel or received therapy at
another facility. Functional outcome measures were
assessed using the modified Harris Hip score (HHS)
and the Hip Outcome Score (HOS) preoperatively
and re-administered six months following surgery.

All subjects were treated with a criterion-based early
weight bearing progression post-operatively in con-
trolled environments. Full weight bearing as toler-
ated was permitted immediately following surgery
using bilateral crutch assistance with progression to
full weight bearing facilitated according to the cri-
teria presented in Table 1. Subjects self-restricted
weight bearing with crutch assistance and were pro-
gressed to full, unassisted weight bearing through
formal gait instruction, beginning with a step-to gait
pattern, followed by step-through gait pattern with
crutch assistance and progressing to unassisted gait
as tolerated. A normalized gait pattern was identi-
fied as near symmetrical hip extension at toe-off
when comparing the side of the surgical interven-
tion to the non-involved side during visual gait anal-
ysis. Subjects were progressed with a standardized
hip arthroscopy protocol, consisting of a four-phases
progression. The protocol was standardized for all
arthroscopic hip procedures, with no deviations
determined by the type of surgical intervention
(Appendix 1 and 2). Progression through the phases
was dictated by to patient performance on weight
bearing progression and time following surgery.

Phase I covers, on average, the first three weeks fol-
lowing surgery. During this time, subjects are allowed
immediate weight-bearing as tolerated, discontinu-
ing crutch use immediately if the patient achieves
progression criteria presented in Table 1. Subjects
are supervised through stretching exercises and
non-resisted straight-leg raises and heel slides. They
also begin stationary bike using slow revolution to
emphasize hip motion. Hip flexion is limited to not
exceed 90 degrees for the first three weeks post-op.

Once subjects have completed the weight bearing
progression and have full passive motion with a
non-antalgic gait, they are transitioned to Phase II
for weeks 3-6 during which time strengthening exer-
cises are added with proprioceptive exercises and
treadmill walking. Running is restricted for the first
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Table 1. Progressive weight bearing philosophy for rehabilitation following hip arthroscopy. Questions are

designed to be answered by the treating therapist.

Answering yes or no should be based over the past 2-3 days.

1 Is the patient’s subjective pain report on the Visual Analog Scale decreasing?
- No more than 2 point increase without crutches after a five step trial, unassisted
2 Is the patient’s use of narcotics decreasing?
3 Is the patient’s PROM increasing gradually following the procedures based upon protocols?
4 Are the patient’s uninterrupted sleeping habits gradually reaching normal for them?

- The patient may increase full weight bearing in 1 hour long increments.
- The patient may also be progressing from sleep destination (e.g. recliner to elevated postures in bed to supine)

5 Is the patient tolerating the progression off of the crutches?

- This is an absolute criterion.

6 *Is the patient compliant with procedure protocol precautions?

- If the patient is non-compliant and at risk of compromising the repair they are to stay on the crutches.

*This criteria must be answered yes in order to progress. Of the first 5 criteria they must meet 4/5 to continue the progression.

12 weeks. Subjects then progress to Phase 111 with
more intensive proprioceptive and plyometric exer-
cises with continued strengthening exercises aimed
at restoration of symmetric muscular strength.

Phase IV begins at three months post operative, at
which time a supervised walk-to-run program is
implemented and subjects are allowed to begin sit-
up and push-up training (two of the three criteria
assessed as part of the Army Physical Fitness Test
(APFT) with the third component consisting of a two
mile run). At the completion of the four phase pro-
tocol, subjects are released from activity restrictions
(US Army physical profile) and allowed to complete
an APFT, a biannual requirement for all military
personnel.

Statistical Methods

Demographic and functional outcome measures
were recorded for all patients. Activity restrictions
were identified by identifying the presence of a
profile by cross-referencing the US Army Physi-
cal Disability Agency database to identify activity
restrictions as related to training and completion
of an APFT. The ability to pass an APFT was also
recorded. Functional outcome scores, HHS and
HOS, were compared before surgery and at final fol-
low up with paired Students t-test with calculation
of 95% confidence intervals. Statistical significance
was predetermined as p=0.05.

RESULTS

Sixty subjects were identified for participation dur-
ing the study period. Of these, 19 subjects were
excluded due to non-active military status, with an
additional 30 subjects excluded for receiving there

therapy at another institution leaving 11 service
members who met enrollment criteria. All 11 sub-
jects underwent hip arthroscopy to address vari-
ous subtypes of FAI and completed rehabilitation
using the accelerated weight bearing rehabilitation
protocol. Complete follow-up examinations were
performed in 11/11 (100%) active duty soldiers and
all subjects completed a full rehabilitation course.
Average follow-up was six months and no subjects
were lost to follow-up. In addition to diagnostic
arthroscopy, post-operative procedures included
labral debridement (n=23), labral repair (n=7), fem-
oral neck osteochondroplasty (n=7), and acetabulo-
plasty for pincer lesion (n=6). Demographic data,
pre-operative, and post-operative outcomes scores
are listed in Table 2 and statistical analysis is sum-
marized in Table 3.

Crutch use was discontinued at an average of five
days following surgery based on established weight
bearing criteria. Only one subjects required contin-
ued crutch use at 15 days. Mean preoperative HHS
and HOS scores were 59.8 and 61.1 respectively.
These measures improved to 94.1 (HHS) and 95.23
(HOS) at the six month visit. The mean improvement
in HHS score was 34.3 and the mean improvement
in HOS score was 34.2. Both outcomes had a an effect
size > 3.3, indicating a high overall impact of the sur-
gery. There was a statistically significant difference
(p < 0.01) comparing pre-operative and post-opera-
tive outcome scores for both the HHS and HOS ques-
tionnaires. In addition, the function in sport subscale
of the HOS demonstrated similar results improving
37.1 points from 56.7 pre-operatively to 93.7 at the
six month visit. This change was also found to be sta-
tistically significantly different (p < 0.01).
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Table 2. Demographic, crutch use, and outcomes scores for patients undergoing hip arthroscopy.

Patient Gender Days on | Pre Post Pre | Post Pre Post Deployable? AP.FT
(Years) Crutches | HHS | HHS | HOS | HOS | Sport | Sport Restrictions
1 29 M 15 67.1 1957 |31.9 902 (444 |91.7 Yes Run
2 38 F 5 45.1 |71.5 [55.6 [95.8 |42.2 [91.7 Yes Run
3 42 M 6 68.2 1935 |63.9 958 [44.4 |80.6 Yes Run
4 36 M 4 68.2 |100.0 [67.7 |97.0 [62.5 |96.9 Yes None
5 27 F 5 67.1 1957 |73.6 972 [68.9 |96.9 Yes None
6 32 M 2 52.8 |100.0 [45.8 [958 (444 |91.7 Yes None
7 32 M 4 374 1957 |72.2 1958 [68.9 |96.9 Yes None
8 38 F 5 68.2 1957 |70.8 |93.1 [68.9 |96.9 Yes None
9 23 M 5 67.1 1957 |48.6 972 [62.5 |96.9 Yes None
10 29 M 3 63.8 1957 |80.6 1944 [59.4 |96.9 Yes None
11 43 M 2 52.8 195.7 |61.1 |952 [56.7 |93.7 Yes None
Pre = Preoperative; HHS = Harris Hip Score; HOS = Hip Outcome Score; Post = Postoperative; Sport =
Sports subsection of Hip Outcome Score; APFT = Army Physical Fitness Test

Postoperatively, all subjects were given activity
restrictions, referred to as a physical profile in the
military, limiting activity and military participation.
At six months post-operatively, all subject’s profiles
were reviewed evaluating ongoing limitations. Three
of 11 subjects (27%) had continued restriction with
regard to performing the two-mile run event of the
APFT. All other subjects (8/11) passed this event with-
out restrictions. All subjects (11/11) completed the sit
up and pushup events. All eleven service members
were deemed deployable at the conclusion of the
study period.

There were no reported complications including:
infection, femoral neck fracture, dislocations, hetero-
topic ossification, avascular necrosis of the femoral
head, or loss of fixation concerning labral repairs. No
neurovascular injuries occurred during hip arthros-
copy in this population.

DISCUSSION

Many existing protocols for rehabilitation after hip
arthroscopy have comparable initial goals which
include initial stretching exercises, ROM, and
strength restrictions.®!1*18 Weight bearing status has
considerable variation between surgeon and proce-
dure, with some protocols restricting weight bear-
ing during the first four to six weeks while others
allow immediate weight-bearing for specific proce-
dures.®!*1418 In this study, weight bearing is initiated
in a controlled environments without crutches as
early as the second day following surgery, regardless
of the surgical procedure performed. Progression to
full weight bearing was dictated by subject ability
to pass the criterion described, as well as their tol-
erance and motivation. Requirements for transition
to unprotected weight bearing included toleration
to pain and near normal gait pattern. Subjects who
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Table 3. Comparison of functional outcome score before and after surgery.

o
. t- Mean 30 QI Effect
Variable Mean SD . Mean . Power p value
value Difference . Size
Difference
Pre HHS  59.80 10.97
14.69 34.28 27.19 to 41.37 3.61 1.00 <0.001*
Post HHS 94.08 7.74
Pre HOS  61.07 14.42
54.73 34.16 24.94 to 43.38 3.32 1.00 <0.001*
Post HOS  95.23 2.07
Pre Sport
HOS 56.65 10.89
24.83 37.06 31.75 to 42.37 4.38 1.00 <0.001*
Post Sport
HOS 93.71 4.95
* Indicates statistically significant difference, p < 0.05
Pre = Preoperative; HHS = Harris Hip Score; HOS = Hip Outcome Score; Post = Postoperative; Sport =
Sports subsection of Hip Outcome Score; CI = Confidence Interval

participated in this study had significantly improved
HHS scores and HOS at six months, with minimal
restriction on military duty. The outcomes of this
study are comparable to previously reported stud-
ies with significant functional improvement as well
as high return to sport/activity.*”13141820 This studies
results suggest that accelerated weight bearing and
early ROM can assist in attaining positive outcomes
in terms of early improvements in rehabilitation
while minimizing potential adverse effects, a con-
cept that is supported in the literature.’® Likewise,
there were no observed failures related to early
weight bearing to include catastrophic failures such
as femoral neck fracture or hip instability.

Limitations inherent to this study include the lack
of'a control group. Likewise, the sample size is small
(inherent to a case series), limiting the ability to
perform detailed subgroup analysis and the subject
population does not reflect the general population,
limiting its external validity. Although one therapist
administered treatment and collected post-operative
data, he was not blinded to study directives which

may have introduced bias. The US Army physical
profile was also used to assess outcomes and many
of the limitations placed upon a soldier are subjec-
tive according to the individual provider’s assess-
ment of function and physical abilities. Neither the
Army physical profile or the APFT have been vali-
dated as outcomes measures but have been used in
numerous previous studies as an adjunct for func-
tional outcomes.*#* Deployment standards are also
variable according to job description within the mili-
tary. Additionally, no subject included in this study
underwent a capsular closure. As such, the extrapo-
lation of these results to subjects undergoing a cap-
sular closure is limited.

CONCLUSIONS

In conclusion, the results of this case series support
the implementation of early weight-bearing using a
criterion-based protocol in a controlled setting for
patients undergoing hip arthroscopy for symptom-
atic FAIL. Future studies are needed to assess the
long-term outcomes in active-duty patients treated
with this protocol.
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Appendix 1. Overview of the Four Phase post-surgical hip arthroscopy rehabilitation protocol.

Phase 1 Phase 2
(Weeks 1-3) (Weeks 3-6)
Precautions e No running until 12 weeks (may begin walk Precautions e No running until 12 weeks (may begin
to jog progression) walk to jog progression)
e WBAT with crutches. May DC crutches per e WBAT with crutches. May DC crutches
weight bearing progression per DOR weight bearing progression
. Watch for signs of infection o Prominent limping without crutches is
. May Shower after post op dressing removed discouraged
by PT or Ortho (do not scrub over sutures or e No Sit-ups x 10 weeks
soak in bath)
e Prominent limping without crutches is
discouraged
e No Sit-ups x 10 weeks
Suggested . Recumbent/Stationary Bike Suggested . Continue Phase I exercises as needed
Therapeutic Slow reps progressing to higher Therapeutic e Teach scar massage
Exercise RPMs as tolerated Exercise e Stretches — HS, Hip Flexors (use prone
e Calf pumps, glute sets, Heel slides, HS sets, —>prone on elbows > prone press-ups if
Quad sets (Estim as needed) minimal pain)
e  FABER Stretch . Step ups forward and lateral
e Prone press ups for bilateral hip flexor as (272>47>6”)
patient tolerates may progress to isolated hip e Leg press, progress to single leg (low
flexor stretching weight, high reps in pain free ROM)
. 4 way SLR with no resistance . HS Curls
Limit Flex with Psoas release e Squat progression (wall squat with ball
Limit ABD with ITB Release - Squat machine) limit hip flexion to 90
e Pelvic Tilts anterior and posterior degrees
e Weight shifting, heel raises . Proprioception Phase 1
e  Knee Fall outs in hook-lying
. Treadmill: forward and retro walking
Modalities e Ice 3-5 times daily for 20 minutes Modalities e Ice PRN
. Other pain relieving modalities PRN (e.g.
TENS)
Cardiovascular . May do UBE Cardiovascular . May do stationary or recumbent bike at
Fitness Fitness own pace
Education e Understand the need of compliance in Education e Understand the need of compliance in
rehabilitation, timelines, and goals rehabilitation, timelines, and goals
e Educate on sleep hygiene in recliner or e  Review Precautions
supported with pillows.
e  Review Precautions
Rehabilitation . Pain and Effusion under control Rehabilitation . AROM WFL (95% of asymptomatic
Goals ° AROM 0-120 degrees hip flexion Goals contra lateral side)
Progression e Good quad contraction, able to perform 10 Progression . Up/down stairs WNL
Criteria SLR without lag or increased hip flexor pain Criteria e Walk 2 miles at 15 min/mile pace
. Gait normal with (without) crutches o 10 Repetitive bilateral LE squats with
80-90% WB vs. asymptomatic contra
lateral side (symmetrical)
Phase 3 Phase 4

(Weeks 6-10)

(Months 3-6)

Precautions . No running until 12 weeks Precautions . May Run independently if tolerates walk
e May begin walk to jog supervised in clinic at to jog progression in clinic x 3 months
10 weeks post-operative
e May Begin sit-up and pushups progression at e No contact sports x 6 months
10 weeks . May Begin sit-up and pushups
progression at 10 weeks
Suggested Continue Phase II exercises as needed Suggested Continue Phase III exercises as needed
Therapeutic Plyometric Phase 1-2 Therapeutic Plyometric Phase 2-3
Exercise Exercise

Proprioception Phase 2-3

Assisted isolated hip flexor stretching

May require Piriformis stretching

Super Set for HS and Quads: Total Of 3 Sets
With Muscle Failure At 1st Set Of 20 Reps.
Standing Hip 4 way

Passive FABER Stretch in supine

May introduce core stabilization

Proprioception Phase 3
Sport Specific Training
May introduce core stabilization
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Appendix 1. (continued) Overview of the Four Phase post-surgical hip arthroscopy rehabilitation protocol.

Modalities Ice PRN Modalities . Ice PRN
Cardiovascular May do stationary or recumbent bike at own Cardiovascular . Begin walk to jog
Fitness pace Fitness e May use elliptical
May use elliptical to tolerance
Education Understand the need of compliance in Education e Understand the need of compliance in
rehabilitation, timelines, and goals rehabilitation, timelines, and goals
Rehabilitation AROM Symmetrical Rehabilitation . Single leg hop for distance (95% of
Goals Hip Strength 4+-5/5 Goals asymptomatic contra lateral leg)
Progression Single leg squat (at 60° knee flexion) and Progression e Triple Single leg hop for distance (95%
Criteria Criteria

hold symmetrical to asymptomatic contra
lateral side.

10 Repetitive bilateral LE squats with 80-
90% WB vs. asymptomatic contra lateral
side (symmetrical)

of asymptomatic contra lateral leg)
. Pass APFT all Events

Appendix 2. Plyometric and proprioceptive exercises performed during the various phases of the post-

surgical hip arthroscopy protocol.

Lower Extremity Plyometric Exercises

Phase 1

Phase 2

Phase 3

Quick Feet: 15-30 Sec x 3 sets -Laterals,

Quick Feet: 30-60 sec x 3 sets -Laterals, V's,

Quick Feet: 60 sec x 3 sets -Laterals,

V's, Toe Taps Toe Taps, switch stances V's, Toe Taps, switch stances (Single leg
pauses and jumps)
Light Cariocas Cariocas and Tapiocas Shuttle Runs: Cariocas/tapiocas

incorporated into cone drills with direction
changes.

Light Ladder Drills: forward and lateral

Ladder Drills: diagonals with single leg pauses
(Heisman's, skips, etc.)

Ladder Drills: Single leg (entire drill on
involved and uninvolved)

Box Jumps: Low-Med (eccentric
Landing with Hip ER moment) with
emphasis on preventing medial knee
collapse.

Box Jumps: All Level (up and down repetitive
jumps over multiple boxes)

Box Jumps: Medium --> High with squat
jumps with continuous effort to fatigue.

Cone Drills: Short (<1ft apart) with
double leg forward directions

landing.

Cone Drills: Short - Medium (2-3ft apart)
Double leg, progressing towards single leg

Cone Drills: Distance to challenge
patient's ability. Single leg broad jump
progressing towards triple.

Lower Extremity Proprioception Exercises

Phase 1

Phase 2

Phase 3

Single Leg Stance: 15-45 seconds level
surfaces progress to unstable surfaces

Single Leg Stance: 30-60 seconds uneven

Single Leg Stance: Unstable surfaces
(foam mat) with perturbation

Trampoline: Double leg hopping for
time progressing from 15-45 seconds time.

Trampoline: Double --> Jogging in place for

Trampoline: Single leg hopping for
repetitions in a minute.

Fitter Board: Fitter with UE support to
no support (light resistance)

Fitter Board: Medium Resistance (timed for
repetitions in a minute)

Fitter Board: High resistance (timed for
repetitions in a minute)

Lunges: Static Lunges to dynamic single
stepping on stable surfaces.

ball)

Lunges: Dynamic from stable surfaces to
unstable (floor --> BOSU, may add medicine

Lunges: Dynamic onto unstable surfaces
(e.g. on BOSU ball and stepping onto
another BOSU ball)
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CASE REPORT

EXERCISE, MANUAL THERAPY AND POSTURAL
RE-EDUCATION FOR UNCONTROLLED EAR
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ABSTRACT

Background and Purpose: Whiplash Associated Disorders and the interventions used to remediate them are well
documented in physical therapy literature. However, specific interventions for spasms of the neck musculature that
also involve constant ear twitching have yet to be addressed. The purpose of this case report is twofold. First, to
describe comprehensive physical therapy management and outcomes for a subject with uncontrolled ear twitching
and related musculoskeletal impairments, and second, to discuss the physical therapist’s approach to evidence-based
care when faced with a paucity of literature addressing physical therapy interventions for subjects with uncontrolled
ear twitching.

Case Description: The subject was a 14-year-old female who sustained a right anterolateral whiplash injury when
struck in the head by a volleyball seven months prior to physical therapy. Beginning five months after that injury,
she experienced uncontrolled and constant superior/inferior movement of her right ear (hereafter described in this
report as a twitch) in addition to facial and cervical pain from her initial injury. She was unable to participate in high
school athletics due to her pain. A multimodal treatment approach including exercise, manual therapy, and postural
reeducation was utilized during the subject’s episode of care.

Outcomes: After eight treatment sessions, the subjects’s cervical range of motion and upper extremity strength
improved. The reported frequency of ear twitching decreased, as did reports of neck and shoulder pain. In addition,
her Neck Disability Index improved from a score of 22, indicating moderate disability, to 9, indicating mild disability
and she was able to return to sport activity.

Discussion: With limited research to direct intervention, clinical reasoning was utilized to formulate an effective
therapeutic intervention. A combination of manual therapy, exercise, and postural reeducation intervention was
effective for this subject and could assist in guiding interventions for similarly unique clinical presentations in the
future. Further research is needed to examine the etiology of ear twitching caused by muscle spasm and to develop
additional evidence-based interventions for Whiplash Associated Disorders.

Level of Evidence: Level 4

Key words: Ear twitching, manual therapy, postural reeducation, sternocleidomastoid muscle spasm, whiplash asso-
ciated disorders
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BACKGROUND AND PURPOSE

Whiplash Associated Disorders (WAD) are extremely
common in North America, and have a significant
impact on individuals in terms of physical and psy-
chosocial dysfunction, including long-term physical
impairment, pain, and mental health conditions such
as anxiety, depression, and post-traumatic stress dis-
order.! Over half of patients with WAD report pain
and physical dysfunction 12 months or longer fol-
lowing their initial injury.! Further, WAD takes a
large economic toll, resulting in over 200 billion dol-
lars in health care expenditures yearly.? While neck
pain is the hallmark symptom of WAD, other symp-
toms have been reported in the literature, including
headache, vestibular and visual changes, paresthe-
sia, upper extremity pain, widespread stiffness and
non-specific muscle spasm.***

Whiplash injuries are often discussed in the con-
text of motor vehicle collisions, but can occur as a
result of any impact characterized by a rapid accel-
eration followed by a rapid deceleration of the neck
and head.> Research into non-conventional whiplash
impacts note that different directions of impact cause
unique muscle responses and ultimately, unique
cervical dysfunctions.® Whiplash-associated cervical
muscle spasms can be identified by the direction of
impact. In rear-end impacts, the main impact is on
the sternocleidomastoid (SCM) muscle. In frontal
impacts, the upper trapezius muscle is commonly
involved, and in lateral impacts, the splenius capitis
is most affected.” Kumar et. al.® found that during
injuries involving anterolateral impacts, the SCM,
splenius capitis and upper trapezius electromyogra-
phy (EMG) peak amplitudes increase steadily with
increased magnitude of impact. In addition, head
and neck acceleration and the resultant muscle
response significantly increases when a whiplash
impact is unanticipated.®

Physical therapy management for chronic WAD (lon-
ger than 12 weeks post-injury) may include exercise
programs, manual joint manipulation, and biofeed-
back training to relieve pain and improve functional
ability.® In light of these findings for whiplash impair-
ments, manual therapy and exercise were hypoth-
esized to produce similar outcomes in a subject
who experienced an unanticipated, anterolaterally
directed, whiplash injury with resultant long-term

pain and muscle spasms in her neck musculature.
These spasms were also uniquely associated with an
uncontrolled, continuous, superior-inferior transla-
tion of the right ear, referred to in this case report
as ‘ear twitching’ At the time of the subject’s initial
visit, several authors had addressed the effects of
whiplash injuries on neck impairments."**® How-
ever, none of the literature discussed the relation-
ship between whiplash injury and ear twitching, nor
physical therapy intervention for ear or SCM spasms
specifically. Thus, this case report helps to fill a cur-
rent gap by exploring the effectiveness of physical
therapy intervention for ear twitching and associ-
ated neck pain and spasms. The purpose of this case
report is twofold. First, to describe comprehensive
physical therapy management and outcomes for a
subject with uncontrolled ear twitching and related
musculoskeletal impairments, and second, to dis-
cuss the physical therapist’s approach to evidence-
based care when faced with a paucity of literature
addressing physical therapy interventions for sub-
jects with uncontrolled ear twitching.

CASE DESCRIPTION: SUBJECT HISTORY

AND SYSTEMS REVIEW

A l4-year-old female, in her usual state of excel-
lent health, was hit with a volleyball on the right
anterolateral aspect of her head seven months prior
to the initial physical therapy visit. Initial symptoms
included right facial, bilateral cervical, and bilateral
upper back pain. Five months after the initial injury,
and two months prior to the initial therapy visit,
the subject began her high-school softball season.
During softball, the subject began experiencing fre-
quent headaches and constant right “ear twitching”,
symptoms which worsened over the subsequent two
months leading up to the physical therapy evalua-
tion. The subject’s chief complaints at time of ini-
tial evaluation included impaired ability to perform
activities of daily living such as reading, texting and
carrying a laundry basket. Of greatest importance
to the subject, was her inability to participate with
her peers in competitive sports due to the pain. The
subject had no significant past medical history or
comorbidities and was a student-athlete at a local
high school. She was receiving no other intervention
for her impairments at time of evaluation. The sub-
ject’s desired goals were to eliminate ear twitching
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and return to prior participation in high school
athletics.

CLINICAL IMPRESSION #1

It was evident from the subject’s description that
the primary problem was chronic neck and shoul-
der pain with subacute ear twitching that limited the
subject’s ability to participate in high school sports
and other daily activities. It was hypothesized that
the neck and shoulder pain were due to a combina-
tion of poor posture and long-term sequelae from
a whiplash-type injury that had occurred seven
months prior to the physical therapy evaluation.
The most unique portion of the subject’s presenta-
tion was the presence of an uncontrolled ear twitch.
Initially, it was unclear whether the ear twitching
was due to a neuromuscular injury, musculoskel-
etal injury or combination of the two. A systems
review revealed that all vital signs were normal.
Additional examination was warranted to deter-
mine the precise cause of the ear twitching. Prior
brain imaging, taken at the time of injury, was to
be reviewed by the referring physician to rule out
neurologic injury. A detailed neurological screen
was also planned for the physical therapy examina-
tion to rule out any possible central nervous system
causes. Additionally, a thorough strength, range of
motion and segmental mobility evaluation for both
the cervical spine and upper extremity was planned.
Finally, the Neck Disability Index (NDI) was utilized
to provide an objective measure of subject reported
functional limitations. The subject’s unusual symp-
toms and clinical presentation provided a unique
opportunity to explore interventions for symptoms
without a concrete diagnosis and therefore made
her a good candidate for a case report. The authors’
institutional review board granted ethical approval
for this case report. The subject’s mother provided
informed consent and permission for both creation
of a case report and submission for publication, and
the subject provided verbal assent to participate in
the case report.

EXAMINATION

Initial medical evaluation by the subject’s primary
physician showed mnormal brain computerized
tomography (CT) and magnetic resonance imag-
ing (MRI) scans. The subject was then referred to

physical therapy with a diagnosis of “cervicalgia”,
the origin of which was determined to be musculo-
skeletal in nature.

Upon initial observation, the subject’s right ear was
repetitively moving superiorly and inferiorly at a
rapid rate. Upon closer visual inspection, a spasm
of the right proximal SCM muscle was witnessed
in conjunction with the right ear movement. In sit-
ting, the subject assumed a forward head posture
with protracted scapulae. Upon palpation, bilateral
scalene, SCM, and upper trapezius, and right-sided
temporalis muscles were tender to palpation with
trigger points present throughout each muscle. Pal-
pation of the right side elicited more discomfort
than the left. Segmental mobility testing of the cervi-
cal and upper thoracic spine revealed hypomobility
and pain reproduction, especially with right unilat-
eral posterior to anterior (PA) mobilization at C2 and
central PA mobilization at C6-T1.

The subject was screened for central nervous sys-
tem dysfunction using myotome,®® dermatome
(light touch and sharp/dull)," and reflex testing in
order to rule out neurologic contributions to her
symptoms.'? No resting nystagmus, visual field cuts,
or light sensitivity was observed. Based on these
results, no other specific neurologic tests were per-
formed. The Numeric Pain Rating Scale'*'* was used
to assess her self-reported pain. This scale was used
because it has been documented in the literature as
providing fair to moderate reliability in patients with
mechanical neck pain as well as adequate validity
for the same population.' The subject reported her
pain at a 7/10 at worst and 5/10 at the time of the
initial visit.

Manual Muscle Testing (MMT) was performed in
standard positions as described by Reese'® on major
upper extremity muscle groups in order to assess
the relationship between strength impairments
and clinical presentation. Grading was assigned as
described by Kendall et al.'” Manual muscle testing
has been found to have good reliability and valid-
ity for neuromusculoskeletal dysfunctions.'® Reese
has also summarized the literature of MMT reli-
ability and found “good intra-rater reliability for
MMT”'* However, grades of 4/5 and higher have
been found to lack sensitivity and precision which
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causes a ceiling effect.!” Because of this, a hand held
dynamometer was utilized to measure grip strength
in order to provide another measure of the subject’s
strength for comparison. Measurements took place
in the standard position,? as described by Horowitz
et al. For healthy adults, dynamometric grip strength
measurements were found to have excellent intra-
rater and inter-rater reliability,” as well as excel-
lent criterion validity.” The subject’s grip strength
results supplemented the MMT results in order to
assess strength impairments and their association
with the subject’s functional limitations. The results
of the MMT and dynamometry measurements are
listed in Table 1.

The subject had normal upper extremity range of
motion (ROM) in all joints as assessed in standard
positions as described by Norkin & White.?” Her cer-
vical ROM was impaired, limited primarily by mus-

cular tightness. Goniometry has been found to be a
valid test to measure range of motion,* as well as
possessing high intra-rater reliability for both shoul-
der* and neck®* measurements. The results of the
cervical ROM measurements are listed in Table 2.

In addition, the NDI* was utilized to assess the sub-
ject’s limitations in functional activities. The NDI is
a self-report questionnaire that determines to what
extent subjects’ neck pain affects their daily life. It
has been found to have adequate test-retest reliabil-
ity for mechanical neck pain?* and excellent con-
struct validity for whiplash-associated disorders.?’
The questionnaire has 10 questions, which are rated
using a Likert scale of one to five, one being minimal
impact on daily activity and five being significant
impact on daily activity. A raw score of 5-14 indi-
cates mild disability, 15-24 indicates moderate dis-
ability, 25-34 indicates severe disability, and above

Table 1. Manual Muscle Testing and Dynamometry.

Initial Discharge
Muscle Left Right Left Right

Deltoid/Biceps 5/5 5/5 5/5 5/5
Wrist Extensors 5/5 5/5 5/5 5/5
Wrist Flexors 5/5 5/5 5/5 5/5
Triceps 5/5 5/5 5/5 5/5
Thumb Extensors 4+/5 4+/5 5/5 5/5
Interossei 4+/5 4+/5 5/5 5/5
Grip Strength 38lbs 36lbs Unable to retest™
*Unable to retest dynamometry at discharge due to device malfunction.

Table 2. Cervical Range of Motion.

Motion Initial End-Feel Discharge End-Feel
Flexion 50° Soft Tissue 50° Soft Tissue
Extension 50° Soft Tissue 50° Soft Tissue
Left Side bending 34° Painful 34° Soft Tissue
Right Side bending 33° Painful 40° Soft Tissue
Left Rotation 64° Soft Tissue 75° Soft Tissue
Right Rotation 60° Soft Tissue 70° Soft Tissue
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34 indicates complete disability. The subject’s raw
score of 22 indicated a moderate disability in her
daily life due to neck pain.

CLINICAL IMPRESSION #2

Following the examination, the data obtained con-
firmed the initial impression that the subject’s
dysfunction was musculoskeletal in nature. There-
fore, it was determined that the appropriate plan of
action was to initiate physical therapy intervention
to address her primary impairments of decreased
range of motion, decreased postural awareness,
decreased strength and pain. Since no evidence was
available at the time to direct treatment for the ear
twitch, interventions were directed toward the spe-
cific impairments identified during the examination
in order to improve her ability to perform functional
tasks and return to prior sport activity. This subject
continued to be a prime candidate for a case report
due to the musculoskeletal nature of her impair-
ments and the limited research available to guide
specific intervention for her unique pathological
presentation. The subject was scheduled to receive
physical therapy intervention twice per week for
four weeks, at which point a reassessment would be
performed.

INTERVENTION

The physical therapy intervention plan for this sub-
ject was developed by the primary physical therapist
utilizing an evidence-based approach. A literature
review was conducted using both medical and allied
health databases including PubMed, CINAHL, Sco-
pus, and the University of Illinois Chicago library’s
literature search engine. Key words used in the
search included: “ear twitching”, “ear wiggling”, “ear
spasm”, “neck muscle spasm”, “temporalis spasm”,
“rehabilitation”, and “physical therapy” The lit-
erature found during that search was minimal and
largely irrelevant. The search was then broadened to
include: “whiplash” “anterolateral impacts” “chronic
neck pain” and “sternocleidomastoid spasm”. While
these results did not lead to significantly valuable
descriptions of physical therapy interventions for
this unique case, they enabled the physical therapist
to research similar mechanisms of injury to under-
stand the physiologic repercussions of an antero-
lateral whiplash injury and develop interventions

to address these impairments. Thus, the physical
therapist blended the available literature, input from
other experienced physical therapists, clinical prac-
tice guidelines for neck pain,”® and the therapist’s
own clinical reasoning to develop the specific inter-
ventions utilized to address the subject's impair-
ments and functional limitations. Rehabilitation
goals were focused on strengthening postural mus-
cles and mobilizing cervical joints and musculature
that were limiting movement and causing pain.

Therapeutic exercise is widely used as part of a
comprehensive treatment approach to physical
therapy management of chronic neck pain. Accord-
ing Pangarkar et. al.,? ?-31° “Postural evaluation, sup-
port and therapeutic exercises are considered to
be a foundation of treatment.” Postural habits are
believed to contribute to the development of cervi-
cal muscle imbalances and subsequent neck pain.
Postural awareness and exercises based on stretch-
ing, strengthening and range of motion are proposed
to help address these deficits. One Cochrane review
by Kay et. al.*® found moderate evidence supporting
focused stretching and strengthening at the cervical,
shoulder and thoracic regions to improve chronic
mechanical neck pain. In addition, retraining the
deep cervical flexor musculature through strength-
endurance and cranio-cervical flexion exercises has
been shown to decrease neck pain symptoms for
subjects suffering from chronic neck pain and may
improve the capacity of the cervical spine to sustain
an upright posture.

In addition to therapeutic exercise, research has
shown that a multimodal strategy of therapeutic
intervention that utilizes exercise and mobiliza-
tion/manipulation techniques may result in more
significant improvements in pain and function,
demonstrating a 28% to 70% treatment advantage
over a control subject utilizing exercise alone.* This
information led to the development of a multimodal
treatment plan, which included both manual ther-
apy and exercise.

A combination of therapeutic exercise, manual
therapy, and a home exercise program (HEP) were
designed to address the subject’s impairments.
Table 3 describes the specific therapeutic interven-
tions performed each session. These exercises were

The International Journal of Sports Physical Therapy | Volume 12, Number 5 | October 2017 | Page 852




Table 3. Intervention Details.

Visit
Education Manual Therapy Exercise
Number

1 -Muscular -Soft tissue mobilization: -Pectoralis stretch in doorway (20sec x
anatomy of neck, | right masseter, right 2).
proper posture temporalis, bilateral -External Rotation with scapular
during school and | scalene, levator scapulae, retraction using red Theraband (10x).
sport. upper trapezius, -Supine cervical nodding on towel roll

suboccipital, and (5%).
sternocleidomastoid

muscles.

-Cervical distraction of

cranial base grade II.

2 -Return to sport -Soft tissue mobilization as | -Supine deep cervical flexion nodding
timeframe. performed in prior (15x%).

-HEP: Deep treatment. -Supine deep cervical flexion nod hold

cervical flexion -Right first rib mobilization | (15sec x5).

nodding and grade II-111.

horizontal -Cervical distraction of

abduction with cranial base grade III.

scapular retraction | -PA mobilization C2 to T4

using Theraband. | Grade II-III.

3 - Soft tissue mobilization -Supine deep cervical flexion nodding

as performed in prior (15x).
treatments. -Supine deep cervical flexion nod hold
-Cervical distraction of (15sec x5).
cranial base grade III. -Horizontal abduction with scapular
-Manual upper trapezius retraction using red Theraband (10x).
stretch bilaterally.
-AP mobilization of the
mastoid process grade I1-
I1I.

4 HEP: Red - Soft tissue mobilization -Horizontal abduction with scapular
Theraband rows as performed in prior retraction using green Theraband (10x).
and pull downs treatments. -Pectoralis stretch in doorway (20sec x2).
using household -Cervical distraction of -External rotation with scapular
door (10x each). cranial base grade III. retraction using green Theraband (10x).
Cues required to -Manual upper trapezius -Rows and pull downs using wall
relax upper stretch bilaterally. mounted pulley system (91bs, 15x each).
trapezius muscle.

5 - Soft tissue mobilization -Supine deep cervical flexion nodding

as performed in prior
treatments.

-Right first rib mobilization
grade I1I.

-Cervical distraction of
cranial base grade III.

(15x%).

-Supine deep cervical flexion nod hold
(20sec x5).

-Horizontal abduction with scapular
retraction using red Theraband (20x).
-Pectoralis stretch in doorway (20sec x4).
-External Rotation with scapular
retraction using red Theraband (20x).
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Table 3. Intervention Details (continued).

6 - Soft tissue mobilization -Pectoralis stretch in doorway (20sec x4).
as performed in prior -Rows and lat pull downs using wall
treatments. mounted pulley system (91bs, 20x each).
-Cervical distraction of -Bilateral external rotation throw onto
cranial base grade III. trampoline using 21b medicine ball (20x).
-PA mobilization C2-T4 -Wall pushups (15x2).

Grade II-111. -Clockwise/Counterclockwise circles on
-Manual upper trapezius wall with ball with serratus anterior
stretch bilaterally. activation (30 sec each direction).
-Pillowcase slide up/down wall with
active abduction against pillowcase
(10x).
7 - Soft tissue mobilization -Supine deep cervical flexion nodding

as performed in prior
treatments.

-Cervical distraction of
cranial base grade III.
-AP mobilization of

mastoid process Grade III.

(15x).

-Supine deep cervical flexion nod hold
(20sec x5).

-Wall pushups (20x2). Cues required for
scapular control.
-Clockwise/Counterclockwise circles on
wall with ball with serratus anterior
activation (21b medicine ball, 30 sec each
direction).

-Pillowcase slide up/down wall with
active abduction against pillowcase
(10x).

-Modified (on knees) pushup on Bosu
(15x%).

-Overhead throw against trampoline
using 21b medicine ball (20x).
-Volleyball set against wall using
deflated basketball (20x).

8 Updated and
reviewed HEP.

- Soft tissue mobilization
as performed in prior
treatments.

-Cervical distraction of
cranial base grade III.
-Manual upper trapezius
stretching.

-Horizontal abduction with scapular
retraction using red Theraband (20x).
-External rotation with scapular
retraction using red Theraband (20x).
-Bilateral pectoralis stretch in doorway
(20 sec x2).

-Rows and lat pull downs using green
Theraband in household door. (15x each)
-External rotation and overhead throws
against trampoline with 21b medicine ball
(20x each).

-Wall pushups (20x2).
-Clockwise/counterclockwise circles on
wall with 21b medicine ball and serratus
anterior activation (20x each direction).
-Volleyball sets against wall with large
yoga ball (20x).
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progressed throughout the duration of treatment to
include more complex, challenging and sport-spe-
cific exercises. Exercises were progressed when the
subject was able to perform exercises without cue-
ing for proper form and reported no fatigue with the
exercise. Progression occurred by increasing inten-
sity and complexity of exercises, such as advancing
from a red to a green resistance band, and incorporat-
ing compliant surfaces such as a BOSU® and therapy
ball to encourage shoulder and scapular stabilization
in addition to strengthening. At the time of interven-
tion, the subject was not receiving any other form of
outside treatment for her impairments.

OUTCOME

After eight physical therapy sessions, the subject
met all goals and reported significant improvement
in neck pain and ear twitching. Resting neck pain
improved from 5/10 at initial evaluation to 2/10 at
discharge. She was also able to return to play for her
competitive softball team. While the subject’'s pri-
mary complaint of ear twitching was not completely
resolved by discharge, the twitch occurred approxi-
mately six times per day as compared to the constant
movement experienced at initial visit. The subject
reported that in addition to decreased frequency, that
she was “somewhat able to control” the ear move-
ment now through active postural repositioning.

The subject’s second major complaint of shoulder
and neck pain at rest was completely resolved after
eight sessions. Her only report of pain was after a
lengthy double-header softball game prior to dis-
charge. Her NDI score improved from a score of 22
indicating moderate disability at initial examination
to a score of 9 indicating mild disability upon dis-
charge. As the MCID for the Neck Disability Index
is 7.5 points for mechanical neck pain,? this change
demonstrates clinically significant results. Specific
functional improvements included an improved
ability to text, read, and carry laundry without dis-
comfort or onset of ear twitching movement.

The strength and range of motion gains made by
the subject are shown in Table 1 and Table 2 above.
These gains may have contributed to her decreased
pain and increased ability to perform functional
activities. By her last session, the subject was able
to self-correct her posture without cueing. While the

subject still experienced some pain and ear twitch-
ing, insurance limitations hindered the continuation
of physical therapy intervention. At discharge, the
subject planned to maintain compliance with her
home exercise program to continue to make thera-
peutic gains and ultimately felt enough improve-
ment in her symptoms to attend volleyball camp
three months after discharge.

DISCUSSION

This case report presents the course of physical
therapy intervention aimed at restoring functional
mobility and decreasing the presence of ear twitch-
ing in a 14-year-old high school athlete. At the end
of eight treatment sessions, the subject achieved all
stated therapy goals and returned to competitive
sport participation.

Researchers have discussed the effects of unconven-
tional whiplash injuries and the subsequently rec-
ommended physical therapy interventions, but the
literature has failed thus far to report the onset of
ear twitching after chronic WAD. In turn, research
directing the physical therapy intervention of such
a presentation is equally limited. This case high-
lights the challenge of developing an evidence-based
treatment plan for a clinical presentation that is not
documented in the literature, as well as provides
promising outcomes for clinicians to consider when
planning interventions for similar cases.

Based on information from whiplash literature
noting SCM muscle involvement in anterolateral
impact whiplash injuries, as well as the subject’s
clinical presentation of right SCM spasm and tem-
poralis tenderness, it was hypothesized that the sub-
ject’s constant ear twitching was a result of a SCM
spasm, which pulled the ear inferiorly on a resist-
ing temporalis muscle. While a physical therapy
diagnosis was not explicitly identified at the time
of evaluation, the therapist recognized the unique
mechanism of injury and relationship between the
SCM muscle spasm and the ear twitch, which then
led to the development of a plan of care. Although
a formal diagnosis was not made, this working diag-
nosis guided the interventions, utilizing treatment
strategies that were consistent with the available
associated research to address the impairments of
this unique pathological presentation.

The International Journal of Sports Physical Therapy | Volume 12, Number S | October 2017 | Page 855




This case report has several limitations that restrict
its ability to be applied to a larger population. The
first is the lack of a concrete diagnosis to guide inter-
vention, which has been addressed above. Second,
the time frame available for this intervention was
limited. Due to insurance limitations, only eight vis-
its were allocated to treat chronic neck pain and sub-
acute ear twitching. While progress was seen in eight
visits, a longer duration of treatment may have pro-
vided greater clarity as to whether the intervention
was successful long term or whether the subject’s
progress would have plateaued with the current
intervention. Third, long term results are unknown.
Attempts to reach the subject following the episode
of care were unsuccessful, however, as of this case
report submission, thirty-three months following
intervention, the subject did not return to the clinic
to seek any additional care for associated symptoms.
It is unknown whether the ear twitching ceased
entirely or returned after the subject resumed sport
competition. Finally, it is unclear whether one inter-
vention provided more effect than another since a
multimodal approach was utilized. Despite these
limitations, while it is impossible in a single case to
demonstrate a direct relationship between the inter-
ventions provided and the subject’s outcome, a posi-
tive outcome has been identified in this report.

In this case report, the use of exercise, manual ther-
apy, and postural reeducation resulted in the reduc-
tion of pain and frequency of ear twitching, as well
as a restoration of functional mobility. Research dis-
cussing therapeutic intervention for whiplash-asso-
ciated dysfunction highlights emerging evidence
that a combination of therapeutic exercise and man-
ual therapy are beneficial in subjects who experi-
enced chronic mechanical neck pain as a result of
whiplash injury.>?*%32 Because a lack of a formal
diagnosis makes directing an intervention especially
challenging, future research should focus on identi-
fying a concrete diagnosis for constant uncontrolled
ear twitching secondary to cervical muscle spasms
in order to guide physical therapy intervention spe-
cifically for this clinical presentation.

CONCLUSION
This case report appears to be the first to describe
a detailed course of rehabilitation for a subject with

a continuous ear twitch and neck pain after an
anterolateral whiplash injury. This case report also
details treatment planning for a patient whose clini-
cal presentation cannot be found in the literature.
Over eight treatment sessions, the subject made sig-
nificant improvements in cervical range of motion,
neck pain, and ear twitch presence. After treatment,
she was able to return to all prior activities including
competitive softball and volleyball play.
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