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Transcutaneous Spinal Cord S�mula�on with Short-Burst Interval Locomotor Treadmill Training Improves Spas�city, 
Mobility, and Ac�vity in Children with Cerebral Palsy 

 
Lauren Bachman 

 
Background and Purpose: Transcutaneous spinal s�mula�on (tSCS) combined with intensive locomotor treadmill 

training lacks extensive examina�on as an interven�on for children with cerebral palsy (CP), who demonstrate 

similar neuromuscular impairments such as spas�city and decreased locomotor coordina�on. Single session tSCS 

improves muscle coordina�on, but its effects on spas�city and self-reported gait outcomes when combined with 

long-term training remain unknown. In this study, we combined tSCS with Short-burst Interval Locomotor Treadmill 

Training (SBLTT) to 1) quan�fy the effects of tSCS+SBLTT on spas�city of key lower extremity muscles of children 

with CP; and 2) understand caregiver and child-reported percep�ons of tSCS and SBLTT interven�on on mobility 

and ADLs.  

Par�cipants: 4 children (4-13 years), with CP, GMFCS Level I-II, and their caregiver. Materials/Methods: This 
prospec�ve cross-over study assessed spas�city using summed modified Ashworth scale (MAS) for bilateral 
hamstrings, quadriceps, gastrocnemius, and soleus. Caregiver and child percep�ons of ADL and mobility domains of 
the Gait Outcomes Assessment List (GOAL) were collected. Children completed two interven�on phases: SBLTT only 
and tSCS+SBLTT with assessment taken at baseline, pre-, mid-, and post interven�on over 8-12 weeks, and a 3-month 
follow-up. MAS scores were compared using t-tests, and GOAL with descrip�ve sta�s�cs.  
Results: tSCS+SBLTT significantly improved spas�city scores (p<0.001) and remained at follow-up. Mean spas�city 
scores reduced significantly following tSCS+SBLTT (11 points) versus SBLTT only (4 pts). GOAL-Child and GOAL-Parent 
ADL scores improved more with tSCS+SBLTT (9.03 pts, 3 pts) versus SBLTT only (3 pts, -1 pt), respec�vely. Similarly, 
mobility scores improved more with tSCS+SBLTT (2.33 pts, 2.5 pts) versus SBLTT only (0.33 pts, 1.75).  
Conclusion: tSCS+SBLTT reduced spas�city more than SBLTT alone. Both caregiver and child’s percep�on of ADLs and 
mobility improved greater with tSCS+SBLTT. tSCS+SBLTT serves as a non-invasive means to reduce spas�city and 
improve perceived mobility and ADLs in children with CP. 
 
References: 
1. Bjornson, K. F., Moreau, N., & Bodkin, A. W. (2019). Short-burst interval treadmill training walking capacity and 

performance in cerebral palsy: a pilot study. Dev Neurorehabil, 22(2), 126-
133. htps://doi.org/10.1080/17518423.2018.1462270 

2. Gerasimenko, Y., Gorodnichev, R., Moshonkina, T., Sayenko, D., Gad, P., & Reggie Edgerton, V. (2015). 
Transcutaneous electrical spinal-cord s�mula�on in humans. Ann Phys Rehabil Med, 58(4), 225-
231. htps://doi.org/10.1016/j.rehab.2015.05.003 

3. Has�ngs, S., Zhong, H., Feinstein, R., Zelczer, G., Mitrovich, C., Gad, P., & Edgerton, V. R. (2022). A pilot study 
combining noninvasive spinal neuromodula�on and ac�vity-based neurorehabilita�on therapy in children with 
cerebral palsy. Nat Commun, 13(1), 5660. htps://doi.org/10.1038/s41467-022-33208-w 

4. Shrivastav, Siddhi & Caskey, Charlote & Landrum, Victoria & Bjornson, Kris�e & Roge, Desiree & Steele, Katherine 
& Moritz, Chet. (2023). Transcutaneous Spinal S�mula�on and Short-burst Interval Treadmill Training Improve 
Spas�city and Walking Func�on in Children with Cerebral Palsy. htps://doi.org/10.1101/2023.11.21.23298538. 
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Characteris�cs Associated with Symptoma�c Segmental Hypermobility of the Cervical Spine in Pa�ents with Neck 
Pain 

 
Whitney Butler 

 

Purpose: This study's purpose was to iden�fy characteris�cs associated with manual findings of symptoma�c 
segmental hypermobility in the cervical spine.  
Subjects: 161 pa�ents with neck pain.  
Materials/Methods: We performed a cross-sec�onal study using electronic medical records. We reviewed 223 charts 
with ini�al examina�ons between 1/2021 and 12/2022 for eligibility criteria. Eligible charts were abstracted for 
demographics, medical history, subjec�ve symptoms, and objec�ve measures of hypermobility. The primary 
outcome was presence of a symptoma�c, hypermobile segment. We used descrip�ve sta�s�cs and logis�c regression 
adjusted for age and sex for analysis. Results: Mean age (standard devia�on) was 40.9 (12.3) years, and n=122 
(75.8%) were female. There were n=156 (97%) with any hypermobility iden�fied. While there were n=61 (38%) with 
both hypermobility and palpable tenderness at the same segment. The most common cervical spinal levels with 
hypermobility iden�fied were C2-3 (n=141, 88%), C6-7 (n=64, 40%) and C5-6 (n=58, 36%), with n=47 (29%) repor�ng 
C2-3 as the primary level that reproduced symptoms. The most common subjec�ve findings include a history of 
macro-trauma (n=119, 74%), history of microtrauma (n=75, 47%), reported unilateral headaches (n=69, 43%), and 
periscapular pain patern (n=101, 63%). The subjec�ve finding of unilateral occipital or frontotemporal headaches 
was the only finding significantly associated with symptoma�c cervical hypermobility (Odds Ra�o=2.44, 95% CI: 1.21 
to 4.94; p=0.013). Conclusion: For pa�ents complaining of neck pain, the report of a unilateral headache was 
associated with symptoma�c hypermobility of the cervical spine. Future studies with standardized data collec�on 
are required to iden�fy the symptom presenta�on of CCSI. 
  
References: 
 
1. Cook C, Brismée JM, Fleming R, Sizer PS. Iden�fiers sugges�ve of clinical cervical spine instability: a Delphi study 

of physical therapists. Phys Ther. 2005;85(9):895-906. 
2. Cook C, Brismée JM, Sizer PS. Factors associated with physiotherapists’ confidence during assessment of clinical 

cervical and lumbar spine instability. Physiother Res Int J Res Clin Phys Ther. 2005;10(2):59-71. doi:10.1002/pri.27 
3. Niere KR, Torney SK. Clinicians’ percep�ons of minor cervical instability. Man Ther. 2004;9(3):144-150. 

doi:10.1016/S1356-689X(03)00100-0 
4. Steilen D, Hauser R, Woldin B, Sawyer S. Chronic neck pain: making the connec�on between capsular ligament 

laxity and cervical instability. Open Orthop J. 2014;8:326-345. doi:10.2174/1874325001408010326 
5. Russek LN, Block NP, Byrne E, et al. Presenta�on and physical therapy management of upper cervical instability in 

pa�ents with symptoma�c generalized joint hypermobility: Interna�onal expert consensus recommenda�ons. 
Front Med. 2023;9. Accessed December 7, 2023. 
htps://www.fron�ersin.org/ar�cles/10.3389/fmed.2022.1072764 
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Gait Analysis and Func�onal Tes�ng of a Novel Rat Model for Duchenne Muscular Dystrophy 

 
Jason Chan 

Background: Duchenne muscular dystrophy (DMD) is a muscle was�ng disease caused by deficiency of the protein 
dystrophin. The recently developed DMDmdx rat model has skeletal and cardiac muscle defects that closely mimic 
the ini�a�on and progression of the disease in pa�ents, making this model amenable to test for the effec�veness of 
exercise therapy. Presently, limited func�onal data is available for this novel model.  
Purpose: To characterize physical func�on, gait, and exercise responses in the novel DMDmdx rat model.  
Subjects: 37 bred and genotyped male Sprague-Dawley rats (age 15 wks) were included, with n=17 deficient in the 
dystrophin protein (DMD) and n=20 wildtype litermates (WT).  
Methods: Assessments included maximal exercise tes�ng on a motorized rodent treadmill, forelimb voli�onal grip 
strength, voli�onal running on a computer-monitored cage wheel, cage ac�vity monitoring, and computerized gait 
analysis. Rats were acclimated to equipment prior to data collec�on. Unpaired T-tests examined differences between 
groups.  
Results: DMD rats achieved a lower peak workload and work rate on the treadmill and ran less average nightly 
distance on the wheel than WT counterparts. Gait analysis revealed that DMD had lower front paw (FP) swing �me, 
hind paw (HP) swing speed, FP stride length, and HP stride length; and a higher FP duty cycle. Cage ac�vity daily 
distance and movement velocity, and voli�onal grip strength did not differ between DMD and WT.  
Conclusion: Func�onal limita�ons and gait differences in the DMD rat reflect what is observed for pa�ents with DMD, 
suppor�ng suitability of this novel model for transla�onal pre-clinical inves�ga�ons. 
 
Key words: Duchenne Muscular Dystrophy, Func�onal Tes�ng, Gait analysis, rodent exercise, DMDmdx  
 
References  
1. Bukovec KE, Hu X, Borkowski M, Jeffery D, Blemker SS, Grange RW. A novel ex vivo protocol to mimic human 

walking gait: implica�ons for Duchenne muscular dystrophy. J Appl Physiol Bethesda Md 1985. 2020;129(4):779-
791. doi:10.1152/japplphysiol.00002.2020  

2. Maricelli JW, Kagel DR, Bishaw YM, Nelson OL, Lin DC, Rodgers BD. Sexually dimorphic skeletal muscle and cardiac 
dysfunc�on in a mouse model of limb girdle muscular dystrophy 2i. J Appl Physiol Bethesda Md 1985. 
2017;123(5):1126-1138. doi:10.1152/japplphysiol.00287.2017  

3. Gerwin L, Rossmanith S, Haupt C, et al. Impaired muscle spindle func�on in murine models of muscular dystrophy. 
J Physiol. 2020;598(8):1591-1609. doi:10.1113/JP278563  

4. Garrick JM, Costa LG, Cole TB, Marsillach J. Evalua�ng Gait and Locomo�on in Rodents with the CatWalk. Curr 
Protoc. 2021;1(8):e220. doi:10.1002/cpz1.220  

5. Hor KN, Mah ML, Johnston P, Cripe TP, Cripe LH. Advances in the diagnosis and management of cardiomyopathy 
in Duchenne muscular dystrophy. Neuromuscul Disord NMD. 2018;28(9):711-716. 
doi:10.1016/j.nmd.2018.06.014 
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Transcutaneous Spinal S�mula�on Improves Exoskeleton Assisted Walking in Spinal Cord Injury: A Pilot Study 
 

Haley Coen 

 
Spinal cord injury (SCI) o�en leads to severe paresis, limi�ng mobility and impairing walking ability. Two rehabilita�on 
technologies aimed at restoring mobility in this popula�on include robo�c exoskeletons and transcutaneous spinal 
cord s�mula�on (tSCS). Combining these interven�ons has shown early promise in improving lower extremity 
func�on for people with SCI. This study seeks to further assess how use of this combined approach can improve gait 
func�on in people with motor incomplete SCI. Addi�onally, the study sought to expand upon previous surface 
electromyography (sEMG) inves�ga�ons by analyzing changes in co-contrac�on in addi�on to overall sEMG ac�vity. 
Four individuals with chronic motor incomplete SCI par�cipated in the study. All par�cipants performed exoskeleton 
assisted walking (EAW) and received tSCS at the T11 and L1 vertebrae. Outcome measures were collected twice per 
session, with and without tSCS, with the order of s�mula�on counterbalanced across sessions. P1 and P4 reduced 
the amount of external assistance required for stepping during EAW in the presence of tSCS. P2 and P3 exhibited 
improved gait speed in the fast 10 Meter Walk Test (10MWT) and distance in the 2 Minute Walk Test (2MWT) with 
the combina�on of tSCS + EAW. sEMG analysis demonstrated increased muscle ac�vity and improved muscle 
coordina�on during gait when receiving tSCS. Our findings suggest the addi�on of tSCS leads to improved lower 
extremity coordina�on throughout the gait cycle and highlights the poten�al for the combined use of EAW + tSCS as 
a rehabilita�ve treatment strategy in individuals with incomplete SCI to improve func�onal gait outcomes. 
Index Terms- electromyography, exoskeleton, rehabilita�on, spinal cord injury, transcutaneous spinal cord 
s�mula�on 
 
 
References  
1.  T.W. Sutor, M.P. Ghatas, L.L. Goetz, T.D. Lavis, A.S. Gorgey, “Exoskeleton Training and Trans-Spinal S�mula�on for 

Physical Ac�vity Enhancement A�er Spinal Cord Injury (EXTra-SCI): An Exploratory Study,” Front Rehabil Sci. 2, 
2022.  

2.  P. Gad, Y. Gerasimenko, S. Zdunowski, et al. “Weight Bearing Over-ground Stepping in an Exoskeleton with Non-
invasive Spinal Cord Neuromodula�on a�er Motor Complete Paraplegia,” Front Neurosci. 11, 2017.  

3.  S. Samejima, R. Henderson, J. Pradarelli, S.E. Mondello, C.T. Moritz. “Ac�vity-dependent plas�city and spinal 
cord s�mula�on for motor recovery following spinal cord injury,” Exp Neurol, 357:114178, 2022.  

4.  S. Samejima, C.D. Caskey, F. Inanici, et al, “Mul�site Transcutaneous Spinal S�mula�on for Walking and 
Autonomic Recovery in Motor-Incomplete Tetraplegia: A Single-Subject Design,” Phys Ther, 102(1), 2022.  

5.  P. Gad, S. Has�ngs, H. Zhong, G. Seth, S. Kandhari, V. R.  Edgerton, “Transcutaneous spinal neuromodula�on 
reorganizes neural networks in pa�ents with cerebral palsy,” Neurotherapeutics, 18(3), 1953-1962, 2021.  
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Physical Ac�vity in Obese Individuals with Type 1 Diabetes 

 
Michael Fairchild 

 
Abstract 
Obesity has been an issue for those with type 2 diabetes, however is a growing concern in type 1 diabetes (T1D).1,2 
Environmental factors, increased carbohydrate consump�on and intensive insulin therapy are contribu�ng factors.3 
Physical ac�vity (PA) is an integral part of comba�ng obesity, but decreased par�cipa�on and disease-specific barriers 
impact T1D.4,5  
PURPOSE: The purpose of this study was to explore the rela�onship between PA and barriers to PA, health measures, 
and diabetes specific measures in a unique group of obese T1D. 
METHODS: par�cipants completed the Interna�onal Physical Ac�vity Ques�onnaire-Long Form (IPAQ-LF) and 
Barriers to Physical Ac�vity in Type 1 Diabetes (BAPAD1). PA and health measures: moderate-vigorous PA (MVPA), 
sedentary �me, body mass index (BMI), systolic blood pressure (SBP) and waist circumference. Diabetes specific 
measures: total daily dose of insulin (TDD), hemoglobin A1C (HbA1C)%, and con�nuous glucose monitor (CGM) 
metrics. Pearson correla�ons examined the rela�onships between these variables.  
RESULTS: (mean(SD)): n=37(16 females), age 48(14)yrs, �me with T1D 30(11)yrs, SBP 123.4(11.8)mmHg, BMI 
32.8(2.7) and waist circumference 108.0(8.7)cm. Diabetes measures: HbA1C 7.1(0.7)%, �me in range (TIR) 66(12)%, 
�me above range (TAR) 32(13)%, �me below range (TBR) 2(1)%, and TDD 61.0(23.7)units/mL. Thirty-nine percent of 
par�cipants reported less than 150 minutes of MVPA per week. Risk of hypoglycemia was the leading diabetes-
related barrier to exercise. Significant correla�ons were observed for SBP and TDD (r=0.46,p=0.005), waist 
circumference and TDD (r=0.66,p<0.001), MVPA and TBR (r=0.46,p=0.01), and sedentary �me and TAR 
(r=0.43,p=0.04). CONCLUSION: This unique group of obese T1D demonstrated good A1C through increased insulin 
delivery, however this correlated with obesity metrics. Individuals mee�ng MVPA guidelines showed greater risk of 
hypoglycemia, sugges�ng the need for guidance of insulin management during exercise. Exercise specialists must 
understand the changing phenotype in T1D as well as the barriers and risks of exercise. 
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Impact of the COVID-19 Pandemic on Older Adults with Bothersome Pain 

George Gay 

Background and Purpose: There is limited research iden�fying paterns of and implica�ons from 
delayed health services in older adults affected by pain. This study aims to describe the 
associa�on of bothersome pain or ac�vity-limi�ng pain with delays in health care services among 
community-dwelling older adults during the early COVID-19 pandemic. 
Methods: Cross-sec�onal study using the COVID supplement to Round 10 of the Na�onal Health 
and Aging Trends Study (NHATS). Self-reported measures regarding demographics, the presence 
of bothersome or ac�vity-limi�ng pain in the past month, any delay in needed or planned health 
care services, and delay in specific types of health care services were analyzed. We used 
descrip�ve sta�s�cs to characterize the sample and outcomes and compared delayed health care 
use by pain status using adjusted logis�c regression that applied Round 10 survey weights. 
Results: Of 3257 sampled responses, 54.7% reported having bothersome pain and 28.7% 
reported ac�vity-limi�ng pain. Older adults with bothersome pain had increased odds of delaying 
physical therapy (Odds Ra�o [OR]=2.22, 95% CI: 1.21 to 4.08) and specialist visits (OR=1.34, 95% 
CI: 1.01 to 1.78). Those repor�ng ac�vity-limi�ng pain had increased odds of delaying physical 
therapy (OR=2.07, 95% CI: 1.00 to 4.26) and specialist visits (OR=1.54, 95% CI: 1.16 to 2.05). 
Conclusion: Older adults with pain had increased odds of delaying physical therapy and specialty 
visits during the early COVID-19 pandemic. However, these delays were uncommon, so 
prevelance may be modest. Longitudinal inves�ga�on of these trends will be useful to understand 
the impact of early health service disrup�ons. 
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Qualita�ve Analysis of Caregiver Perspec�ves Comparing the PermobilⓇ Explorer Mini and a Modified Ride-On Car 

 
Madeline Herrenkohl 

  
Background: Children with cerebral palsy (CP) o�en have difficulty accessing devices that facilitate meaningful 
interac�ons with their environment. Powered mobility interven�on may bridge the gap to improve self-ini�ated 
mobility and explora�on at cri�cal developmental stages.  
Purpose: The purpose of this project was to evaluate parents’ percep�ons of their children’s use of two pediatric 
powered mobility devices: a modified ride-on-car and the PermobilⓇ Explorer Mini.  
Number of Subjects: 24 caregivers of children 12-36 months old with CP GMFCS Levels II-V.  
Materials and Methods: This mul�-site, randomized, crossover clinical trial consisted of a 16-week interven�on 
period with each device trialed for 8 weeks. Semi-structured interviews were conducted, audio recorded, and 
transcribed verba�m. Interviews were coded induc�vely and analyzed un�l data satura�on occurred. Codes were 
compared and determined by four members of the research team un�l themes emerged.  
Results: Five themes emerged from the data: ‘One Size Doesn’t Fit All’, ‘Device as a Mobile Learning Environment’, 
‘Environmental Affordances’, ‘Evolving Expectations’, and ‘Participation/Socialization’. Conclusions: Families 
reported benefits and drawbacks for each device, with an emphasis on the modifica�ons they had to make to the 
devices to fit their child’s specific needs. Despite modifica�ons, parents reported overall increased engagement with 
others and the environment. Clinical Relevance: Results demonstrate the value of powered mobility for children and 
their families, while at the same �me encouraging therapists to think about the fit of powered mobility into a family’s 
life, the appropriate device to choose, and the importance of emphasizing the individual needs of each child.   
Keywords: early powered mobility, cerebral palsy, caregiver percep�ons, modified ride on cars, Explorer Mini 
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Up and Down: Effects of Par�al Bodyweight Support on Social and Environmental Interac�on in Infants With Down 
Syndrome 

 
Lindsey Jouett 

 
Background: Children with Down Syndrome (DS) experience developmental delays across mul�ple domains. Benefits 
of interven�ons focusing on motor skill acquisi�on have been previously reported – par�al bodyweight support 
treadmill training accelerates onset of walking, but limits non-linear explora�on. Overground par�al bodyweight 
harnesses (OPBWH) may offer access to more enriching play, mobility, and environmental explora�on. 
Purpose: Examine trends in child social interac�on, environmental engagement, and mobility during OPBWH 
interven�on for pre-walking children with DS.  
Par�cipants: 6 children under age 3 with DS. 
Methods: Prospec�ve, randomized cross-over case series – three, 30-minute play sessions per week in an enriched 
play environment within a 9’x9’ OPBWH system for 3 weeks per 2 interven�on condi�ons: with and without harness 
engaged (offse�ng ~20% bodyweight). Behavioral video coding conducted by 3 coders for every 6 seconds of footage. 
Frequency counts for �me spent in each behavior were compared between ini�al and final play sessions per 
condi�on.  
Results: End of study compared to baseline, children demonstrated a 32.01% average increase in social interac�on, 
a 13.50% average increase in environmental interac�on; a 4.45% average increase in �me spent in dynamic standing 
with OPBWH engaged verses a decrease of 2.54% in the non-harness condi�on; a 9.67% average increase in cruising 
behavior.  
Conclusion: Results show OPBWH interven�on led to significant improvement in overall social engagement, 
environmental interac�on, and mobility, while providing non-linear explora�on in an enriched play environment.  
Clinical relevance: OPBWH is a feasible and poten�ally valuable early interven�on for pre-walking children with DS, 
impac�ng motor development, social engagement and environmental interac�on. 
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Caregiver’s percep�on of young children’s need for and capabili�es using powered mobility 
 

Kiana Keithley 

 
Background/Purpose: For children with disabili�es, self-ini�ated mobility is o�en augmented through powered 
mobility (PM), but access is o�en limited for young children. Caregiver’s percep�ons, s�gma and/or bias towards PM 
has shown to be a limi�ng factor. As new PM op�ons are emerging, it's important to consider how caregivers perceive 
these devices and their child’s capabili�es during and a�er use. The purpose of this study was to understand 
caregiver percep�ons of PM interven�on using a novel PM device.  
Par�cipants: 10 caregivers of children with developmental disabili�es. 
Methods: This qualita�ve study was part of an overarching mixed methods study where children par�cipated in 12 
driving sessions using the Permobil Explorer Mini. Each visit included two 15–20-minute sessions where the child 
was free to drive and interact with toys, caregivers and the research team. Exit interviews were conducted with 
caregivers at a post-assessment visit, transcribed verba�m, coded induc�vely, and analyzed by two researchers un�l 
themes emerged.  
Results: Five themes emerged from the data: (1) Clear need, benefit, and design drawbacks; (2) Joy in Mobility, 
Emerging Autonomy’; (3) New skills in and out of the Device; (4) ‘Changing views of capability and adaptability’; and 
(5) Lingering Stigma and Uncertainty. 
Conclusions/Discussion: Caregivers viewed PM as a fun and beneficial experience that shi�ed their percep�ons of 
PM and their child’s capabili�es. They indicated a desire for more access so their child could con�nue to gain 
independence and developmental skills. These beliefs remained juxtaposed with lingering s�gma for some caregivers, 
and a stated desire for more modifiable PM op�ons.  
Clinical Relevance: Amplifying the voices of caregivers helps improve interven�on processes and design of PM 
devices to support par�cipa�on and self-ini�ated mobility of young children with disabili�es. PM may also be a 
valuable interven�on to facilitate shi�ing caregiver percep�ons of their child’s capabili�es, reduc�on of s�gma, and 
improved access throughout the lifespan. 
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The Prevalence of Stress Urinary Incon�nence is Higher in Women with the Chronic Inters��al Lung Disease 
Lymphangioleiomyomatosis (LAM) Compared to the General Popula�on 

 
Brenna Lanton 

 

Introduc�on: Urinary incon�nence (UI) nega�vely impacts the quality of life (QoL) of an es�mated 53% of women.1 

The most prevalent subtype is stress UI (SUI) (26%), defined as involuntary leakage of urine with ac�vi�es that 
increase intra-abdominal pressure (e.g. jumping, coughing).1,2 Chronic lung disease (CLD) is a risk factor for SUI and 
previous research has focused primarily on obstruc�ve lung disorders.3–6 SUI has not been examined in 
Lymphangioleiomyomatosis (LAM)-- a rare, progressive inters��al lung disease.7 The purpose of the study is to 
characterize the incidence and impact of SUI in LAM as compared to healthy matched controls and other CLDs.8  

Methods: This cross-sec�onal prevalence study surveyed 385 women, including 167 with LAM and 218 healthy 
controls, matching for major SUI risk factors including age, BMI and parity. Par�cipants completed a detailed 
ques�onnaire assessing urinary and respiratory symptoms, and overall health status.   

Results: The prevalence of SUI was significantly higher in the LAM group (72%) compared to the healthy matched 
controls (48%). SUI in LAM was not correlated with cough frequency or lung func�on but was associated with other 
respiratory symptoms including dyspnea and phlegm. Less than a third of those with SUI reported symptoms to their 
primary care provider, and prescribed treatments o�en diverged from conserva�ve care recommenda�ons.  

Conclusions: SUI prevalence in LAM is significantly higher than in healthy, matched controls and is similar to other 
CLDs. Further research is needed to improve SUI screening and management in LAM.  
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Effects of Powered Mobility Interven�on on Development and Learning Outcomes in Young Children with 
Disabili�es 

 
Audrey Lynn 

 
Background/purpose: For children with developmental disabili�es who cannot mobilize independently or efficiently, 
powered mobility can provide a key means of self-ini�ated mobility and par�cipa�on while having posi�ve impacts 
on developmental domains. Benefits of powered mobility in young children 1-3 years is underexplored and, 
furthermore, litle research exists describing how children interact with and learn to use a powered mobility device 
(PMD) over �me. The purpose of this study was twofold: 1) To examine changes in global development in children 
following EPM interven�on; 2) To understand the learning processes at various stages during PM interven�on. 
Par�cipants: 10 children with cerebral palsy (GMFCS IV-V) and other developmental disabili�es  
Methods: The prospec�ve, quan�ta�ve cohort study comprised of 12 visits consis�ng of two 15–20 minute driving 
sessions per visit using the Permobil Explorer Mini. Developmental domains were assessed using the Bayley Scales 
of Infant Development 4th ed. (BSID-IV) pre- and post-interven�on and analyzed via paired T-tests. PM learner phases 
were assessed at the ini�al, mid, and end of the study using the Assessment of Learning Powered Mobility (ALP). ALP 
facilita�ng strategies were used by parents and the research team to provide PM facilita�on based on each child’s 
learning phase.  
Results: Across all par�cipants, significant mean increases were observed in cogni�on (p=0.0152), recep�ve language 
(p=0.0019), fine motor (p=0.0058), social-emo�onal (p=0.0429), and personal language (p=0.0094). Each child 
improved at least one ALP phase, with half the children reaching goal-directed driving proficiency. 
Conclusion/Discussion: EPM interven�on for young children with disabili�es yields a significant, posi�ve shi� in 
crucial developmental domains without impeding gross motor progress. Children in any learning stage can benefit 
from EPM interven�on and show progression of learning to drive over �me.   
Clinical relevance: Clinicians should consider PM training and targeted interven�on strategies as a poten�ally 
effec�ve interven�on for children ≤ 3 years, regardless of long-term mobility needs/expecta�ons.  
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Pulse Oximetry Self Monitoring During Exercise Enhances Perceived Safety, Autonomy and Usability in Idiopathic 
Pulmonary Fibrosis 

 
Marion Paetznick 

 
 
Purpose: This study examined the use of medical-grade pulse oximetry for remotely monitoring home exercise and 
its impact on the perceived safety and usability of a digital health pla�orm for adults with IPF stable on an�fibro�c 
therapy. 
Methods: In-depth, semi-structured interviews were conducted with adults with IPF stable on an�fibro�c therapy 
between Oct 2022 and March 2023 a�er 16 weeks of interac�on with a technology pla�orm that included an ac�vity 
monitor (Fitbit Charge 5) and a medical-grade finger�p pulse oximeter (Nonin BLE 3230) as part of a 12-week home 
exercise interven�on (NCT04838275). Interviews were held virtually, recorded, transcribed verba�m, and analyzed 
using qualita�ve so�ware. Responses related to device usability were categorized using the MOLD-US framework, 
with addi�onal codes created for perceived safety. 
Results: Seventeen adults with IPF [7 female, mean age 67.4+9 (SD)] par�cipated. Ninety-four percent perceived 
medical-grade pulse oximetry as an exercise facilitator, repor�ng increased confidence in exercise safety and 
empowerment in decision-making about exercise intensity and oxygen use. Par�cipants preferred the pulse oximeter 
device display during exercise, as its direct accessibility mi�gates technological barriers. Challenges included 
difficul�es syncing data, interpre�ng data, and physical discomfort. 
Conclusions: Medical-grade finger�p pulse oximetry enhances perceived safety and confidence in home exercise 
for pa�ents with IPF. While users benefit from real-�me data, they face several barriers to technology. 
Recommenda�ons include targeted educa�on for setup, confirma�on of data delivery, customizable app interfaces 
for older adults, cost-benefit analyses for medical-grade devices, and improved device ergonomics designed for 
physical ac�vity.  
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An mHealth Exercise Interven�on Increases Physical Ac�vity and Quality of Life in Idiopathic Pulmonary Fibrosis 

Eliseo Veras-Tobos 

 
Purpose: Idiopathic pulmonary fibrosis (IPF) is a progressive inters��al lung disease which nega�vely impacts 
exercise tolerance and health-related quality of life (HRQL). Here we characterize the effect of a mobile health 
(mHealth) exercise program on physical ac�vity, program adherence and HRQL of individuals with IPF stable on 
an�fibro�cs.  
Subjects: 29 adults with IPF (ages 46-79 years) stable on an�fibro�cs and enrolled in an RCT.  
Methods: Subjects were randomized to a 12-wk mHealth interven�on including aerobic and resis�ve exercise (Arm 
1), or monitoring only (Arm 2).  Wearable heart rate monitors captured PA metrics. For Arm 1, ra�ngs for Effort and 
Dyspnea were obtained for all interven�on workouts, and weekly adherence was obtained. Pre- and post- HRQL 
assessments were obtained.  
Results: Adherence to the mHealth interven�on was 91±11% for the aerobic and 96±7% for the resistance exercises.  
Arm 1 had greater daily average minutes of moderate-to-vigorous physical ac�vity (MVPA), and intense PA during 
the interven�on period. When examined rela�ve to the run-in period, MVPA increased by 21% for Arm 1, but 
decreased by 35% for Arm 2. HRQL scores for Arm 2 significantly increased (worsened) by week 20 compared to 
baseline. Arm 1 subjects with greater MVPA during their interven�on had improved final HRQL scores. Those 
individuals were able to exercise at higher METS.  
Conclusion: An mHealth exercise interven�on is well-tolerated and increases MVPA for pa�ents with IPF stable on 
an�fibro�cs. Performing PA at moderate or greater intensity can improve HRQL.  
Key Words: idiopathic pulmonary fibrosis, physical ac�vity, mHealth, exercise  
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Physical Therapy Management of Lance Adam’s Syndrome following Cardiac Arrest: A Case Study 

Anjella Ysabel Alejo 

Background: Lance Adam’s syndrome (LAS) is a rare complica�on following cardiorespiratory arrest and successful 
resuscita�on, characterized by involuntary muscle jerking.  
Purpose: To describe the hospital rehabilita�on course for a person with LAS, including management of the 
characteris�c involuntary muscle jerking.  
Case Descrip�on: The pa�ent was a 51-year-old female who presented following PEA arrest secondary to opioid 
overdose. She was later diagnosed with LAS and had myoclonic jerks that caused interrup�ons in muscle ac�va�on 
with increased load on the nervous system, such as during inten�onal movement, �mes of heightened stress or fear, 
and with increased postural demand. In conjunc�on with global decondi�oning from a prolonged stay in the intensive 
care unit, the pa�ent’s mobility was severely limited. Personal factors such as a history of substance abuse, HIV, and 
family structure prolonged discharge from the hospital.  
Outcomes: The pa�ent made significant improvements in bed mobility, transfers to edge of bed, and si�ng posture 
but made more gradual progress with standing and ambula�on due to the severity of her myoclonic jerking. 
Unfortunately, this pa�ent’s final outcome was unknown since they were discharged to an adult family home and 
were lost to follow up.  
Discussion and Conclusion: The role of physical therapy in managing pa�ents with LAS is not well researched, 
however pharmaceu�cal management alone is not enough to restore a pa�ent’s ability to independently mobilize. 
Physical therapy plays a unique role in facilita�ng return to meaningful func�on for pa�ents with this significant 
neurological impairment. 
Key Words: Lance Adam’s syndrome, Myoclonic Jerks, Physical Therapy, Acute Care 
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Nurturing Bonds and Balancing Risk 
A Case Report in the Therapeu�c Alliance and the Management of Fall Risk in an Older Adult 

 
Grace Barker 

 
Background and Purpose: Falls are the leading cause of non-fatal and fatal injuries among adults over 65 years. 
Physical therapists have a unique role in working with older adults to prevent falls, decrease fall risk, and rehabilitate 
an individual a�er a fall. The literature describes the therapeu�c alliance as the rela�onship between healthcare 
providers and their pa�ents. It is a posi�ve mediator and predictor for pa�ent outcomes.  The purpose of this case 
report is to discuss the importance of the therapeu�c alliance during the physical therapy management of balance 
deficits and fall risk in an older adult with a history of falls; using aqua�c therapy.  
Se�ng: Treatment was provided in an outpa�ent clinic specializing in the care of pa�ents with neurologic condi�ons.  
Case Descrip�on: J is an 81-year-old female (she/her) pa�ent who was referred by her primary care physician for 
aqua�c physical therapy treatment. She had complaints of decreased balance and lower extremity strength, and 
difficulty with independent ac�vi�es of daily living (IADLs) following two falls in the past year.  
Outcomes: J subjec�vely reported increased confidence in func�onal mobility and demonstrated improvements in 
all outcome measures when re-assessed, however, scores indicated con�nued fall risk.  
Discussion and Conclusion: This case study demonstrates the importance of developing a strong therapeu�c alliance 
when the treatment �meframe is short and it contributes to the understanding of aqua�c therapy’s efficacy in this 
context, where large-scale studies are limited.  
 
Key Words: Falls, Therapeu�c Alliance, Older Adult, Aqua�c Therapy, Balance Deficits  
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A Case Study of Trea�ng Func�onal Neurologic Disorder with Intensive and Interdisciplinary Rehabilita�on 
Therapies 

Maia Chin 

Background and Purpose: Func�onal neurologic disorder (FND) is a group of common neurologic movement 
disorders characterized by weakness, abnormal movements, or nonepilep�c seizures. Although FND can mimic a 
variety of other movement disorders, like seizures, tremor, or parkinsonism, it o�en presents without any apparent 
anatomic abnormali�es. FND is a mul�factorial disorder with highly variable presenta�ons that responds well to 
coordinated interdisciplinary care. The purpose of this case report is to summarize a case of FND that presented to a 
hospital and demonstrated great improvements in independent func�onal mobility with intensive physical therapy 
(PT) and occupa�onal therapy (OT) sessions.  
Case Descrip�on: The pa�ent is a 41-year-old female who presented to the emergency department with altered 
mental status, catatonic state, le� sided s�ffness, right sided flaccidity, and suspected FND. The pa�ent’s past medical 
history was significant for anxiety, stroke, and recent possible suicide atempts. Interven�ons followed the Brigham 
and Women’s Hospital Department of Rehabilita�on Services Standard of Care for Func�onal Neurologic Disorder 
guidelines and included intensive PT and OT.  
Outcomes: A�er a 9-day inpa�ent rehabilita�on facility (IRF) stay, the pa�ent was discharged to her parent’s home. 
The pa�ent met all her func�onal mobility goals, including independent bed mobility, ambula�on on a smooth 
surface, and stair naviga�on.  
Discussion and Conclusion: Throughout her stay in an IRF, the pa�ent made significant gains in all aspects of her 
func�onal mobility with family support and interdisciplinary teamwork from the rehabilita�on team. This case report 
demonstrates the real-world applica�on of the methods describes in the research. 
 
 
Key Words: func�onal neurologic disorder, neurologic physical therapy, interdisciplinary teamwork 
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Complex Hip Pain with Func�onal Femoroacetabular Hip Impingement and Pelvic Floor Hypertonicity 
Considera�ons 

 
Eugenia Chui 

 
This case study documents the assessment, interven�on, and outcomes of a comprehensive physical therapy 
approach addressing a 22-year-old female pa�ent experiencing deep, chronic hip pain. It is hypothesized that 
func�onal femoroacetabular impingement caused by muscle guarding secondary to pelvic floor dysfunc�on radia�ng 
out into the right hip and periurethral muscles contributed to her symptoms. Physical therapy plan of care 
incorporated a combina�on of therapeu�c exercise, neuromuscular re-educa�on, and manual therapy for both the 
hip joint and pelvic floor musculature. Interven�on also included pa�ent educa�on with expecta�ons for prognosis 
and chronic pain management. A�er a 12-week period, the pa�ent showed sta�s�cally insignificant improvement in 
the Lower Extremity Func�onal Scale, however, reported subjec�ve improvement in condi�on and progress on her 
long-term goals. This report study explores the complex and interconnected rela�onships between hip pain and 
pelvic floor dysfunc�on and encourages physical therapists to consider the pelvic floor’s involvement in pa�ents with 
hip pain.  
 
Key words: hip pain, chronic pain, femoroacetabular impingement, movement impairment syndrome, pelvic floor 
dysfunc�on, pelvic floor hypertonicity, case report 
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Inpa�ent rehabilita�on physical therapy effects of high intensity gait training on contraversive pusher syndrome: A 

case report. 

Zachary Church 

Background and Purpose: Contraversive pusher syndrome is a rare symptom of cerebrovascular accidents where an 
individual will have a misalignment of their percep�on of ver�cal towards their hemipare�c side leading to 
significantly increased risk of falls.12 The purpose of this case study was to look at the impact of High-Intensity Gait 
Training (HIGT) to improve func�onal outcome scores for individuals with contraversive pusher syndrome a�er a 
cerebellar peduncle infarc�on.15 
Se�ng: Treatment was provided at a rural inpa�ent rehabilita�on hospital. 
Case Descrip�on: The pa�ent was a 59-year-old white male, evaluated 13 days post-stroke with le� (L) sided 
hemiparesis and moderate contraversive pushing. Addi�onal key impairments included dysarthria, dysphagia, and 
hypoesthesia. In addi�on to high intensity gait training interven�ons included balance, cross-body reaching, and 
func�onal movement training.  
Outcomes: The pa�ent showed rapid return of func�on and regained modified independence with ambula�on 
during admission. Pa�ent scores on Medicare-based func�onal outcome measures improved and interven�ons were 
transi�oned to outpa�ent physical therapy a�er discharge. 
Discussion and Conclusion: Many factors influenced the posi�ve outcomes seen by this pa�ent. The incorpora�on 
of HIGT was an impac�ul tool for shortening the recovery �me for this pa�ent with contraversive pusher syndrome. 
This case emphasizes the need for more research about the benefits of HIGT with this popula�on. 
Key Words:  contraversive pusher syndrome, inpa�ent rehabilita�on, high-intensity gait training.  
 
References: 
1. Abe H, Kondo T, Oouchida Y, Suzukamo Y, Fujiwara S, Izumi S.  Prevalence and length of recovery of pusher 

syndrome based on cerebral hemispheric lesion side in pa�ents with acute stroke. Stroke. 2012; 43:1654-1656. 
2. Karnath, HO. Pusher Syndrome – a frequent but litle-known disturbance of body orienta�on percep�on. J 

Neurol 254, 415–424 (2007). htps://doi.org/10.1007/s00415-006-0341-6 
3. Krewer, C., Rieß, K., Bergmann, J., Müller, F., Jahn, K., & Koenig, E. (2013). Immediate effec�veness of single-

session therapeu�c interven�ons in pusher behaviour. Gait & Posture, 37(2), 246–250. 
htps://doi.org/10.1016/j.gaitpost.2012.07.014 

4. Moore, J. L., Nordvik, J. E., Erichsen, A., Rosseland, I., Bø, E., Hornby, T. G., Barkenæs, T., Bratlie, H., Byhring, M., 
Grimstad, I., Hågå, M., Halvorsen, J., Henderson, C., Mbalilaki, J.-A., Rimehaug, S.-A., Sæther, K., Tomren, T., & 
Vergoossen, K. (2020). Implementa�on of high-intensity stepping training during inpa�ent stroke rehabilita�on 
improves func�onal outcomes. Stroke, 51(2), 563–570. htps://doi.org/10.1161/strokeaha.119.027450 

5. Nolan J, Jacques A, Godecke E, et al. Clinical prac�ce recommenda�ons for management of lateropulsion a�er 
stroke determined by a Delphi expert panel. Clinical Rehabilita�on. 2023;37(11):1559-1574. 
doi:10.1177/02692155231172012 

 
  



   

 

19 
 

Physical Therapy Evalua�on and Treatment of a Pa�ent with Vertebral Artery Dissec�on and Chronic Cervicogenic 
Soma�c Tinnitus a�er a Motor Vehicle Accident: A Case Report 

 
Sergey Datskiy 

 
Background and Purpose: Cervicogenic soma�c �nnitus (CST) is a subset of �nnitus which has many possible 
e�ologies, one of which is mechanical disrup�on a�er trauma�c motor vehicle accident. Diagnosing and managing 
CST is a challenging task; Clinicians must rule out sinister pathologies such as vertebral artery signs, cranial nerve 
involvement, fractures, and possible spinal cord compression to iden�fy whether the pa�ent is appropriate for 
physical therapy care. This case study explores CST's clinical nuances and the applica�on of a mul�faceted physical 
therapy regimen using the Interna�onal Classifica�on of Func�oning, Disability, and Health model.  
Case Descrip�on: A 57-year-old male, 14 months post-MVA, sought treatment for persistent ringing in his le� ear. 
Key issues included �nnitus severity, reduced cervical mobility, muscle weakness, and propriocep�ve deficits. 
Treatment involved cogni�ve behavioral therapy, joint mobiliza�ons, educa�on, posture correc�on, and 
strengthening exercises.  
Outcomes: A�er 24 visits, the pa�ent exhibited reduced �nnitus intensity, enhanced joint propriocep�on, improved 
muscle endurance, and beter overall func�oning according to the Tinnitus Handicap Inventory.  
Discussion and Conclusion: This case report outlines the successful physical therapy management of a pa�ent with 
a complex presenta�on of CST in addi�on to several psychosocial factors. However, future research should focus on 
improving CST diagnos�c criteria and PT management guidelines for pa�ents with CST. 
  
Key Words: cervicogenic soma�c �nnitus, motor vehicle accident, vertebral artery dissec�on, CST, subjec�ve �nnitus 
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Skilled nursing facility physical therapy treatment following lumbar decompression & fusion for radiculopathy 
secondary to lumbar stenosis and spondylolisthesis: A case report. 

Raphael Enrico 

Background/Purpose: Lumbar surgery, combining interbody fusion with decompressive techniques, stands as a vital 
interven�on for individuals suffering from condi�ons like spondylolisthesis, degenera�ve disc disease, and spinal 
stenosis, offering pain relief. This case study explores the impact of physical therapy on a 75-year-old male pa�ent 
following lumbar fusion and decompression surgery. Se�ng: Treatment was provided at a skilled nursing facility with 
various healthcare and rehabilita�on personnel assis�ng the pa�ent with his recovery.  
Case Descrip�on: A 75-year-old male with a history of bilateral low back pain underwent posterior decompression 
and fusion surgery for degenera�ve kyphoscoliosis. Post-surgery, he presented with impairments in balance, lower 
extremity strength, and endurance, limi�ng his ability to perform daily ac�vi�es. With skilled physical therapy 
interven�on, he aimed to regain independence at home and in the community.  
Outcomes: Significant improvements in independence were assessed with bed mobility, transfers, and ambula�on, 
progressing from requiring maximum assistance at the �me of evalua�on to achieving stand-by assist and moderate 
independence.  
Discussion and Conclusion: Pa�ent’s care plan included the use of a �lt-in-space wheelchair, Jewet brace necessary 
to maintain post-surgical lumbar precau�ons, and rigorous physical therapy focusing on strengthening lower 
extremity musculature necessary for bed mobility, transfers, and ambula�on. Upon discharge, he returned to his 
single-level apartment with con�nued support from home health physical therapy, caregiver services, and his 
daughters. 
Key Words: Physical therapy, Skilled nursing facility, Spinal Stenosis, Spondylolisthesis, Posterior lumbar 
decompression 
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Outpa�ent Physical Therapy Management for a Child with Hirschsprung’s Disease: A Case Report 
 

Bing Gao 

 
Background and Purpose: Infants with severe medical complexity at birth o�en require prolonged neonatal intensive 
care unit (NICU) stay. The NICU environment exposes infants to significant stressors which o�en leads to early 
childhood developmental delays. Early Interven�on physical therapy is effec�ve in providing s�mula�on and 
experience from mul�ple aspects to improve development in motor func�ons. This case study demonstrates the 
early interven�on physical therapy management of a young child with complex medical history in an outpa�ent 
pediatric clinic se�ng. Case Descrip�on: The child was a 16-month-old male with gross motor developmental delay 
secondary to complex medical diagnosis, including Hirschsprung’s disease, and mul�ple prolonged NICU stays. He 
presented with low tolerance to prone posi�oning due to placement of mul�ple lines and tubes, and inability to 
crawl and walk. Physical therapy treatment focused on promo�ng development of age-appropriate gross motor skills 
and caregiver educa�on.  
Outcomes: A�er 8 weeks of weekly treatment, the child demonstrated improved tolerance and postural control in 
prone and quadruped. He was able to cruise independently while holding the furniture. Though there were 
improvements on gross motor raw scores, no clinical nor sta�s�cally significant differences were found in either the 
scaled scores or the growth Scales Value (GSV). This result may be due to the limited interven�on sessions and the 
nature of the design of the BSID-4 gross motor.  
Discussion and Conclusion: The lack of sta�s�cally significant change in BSID-4 may indicate the need for a more 
intensive or longer interven�on period for young children with complicated medical concerns. Future clinical case 
reports and research are needed to explore the ideal model of early interven�on physical therapy in children with 
complex neurological diagnoses and prolonged hospitaliza�on. 
Key Words: Hirschsprung’s Disease, prolonged hospitaliza�on, early interven�on, developmental delay, pediatric 
physical therapy 
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Physical Therapy Management Status Post Reverse Total Shoulder Arthroplasty: A Case Report 

 
Emily Geranen 

 
Background and Purpose: The purpose of this case report is to discuss the physical therapy considera�ons, and 
rehabilita�on outcomes status post a reverse total shoulder arthroplasty (RSA) presen�ng to outpa�ent physical 
therapy for postopera�ve management. This paper will examine the effec�veness of a postopera�ve protocol, 
including mobiliza�on and strengthening at four weeks a�er RSA.  
Case Descrip�on: The pa�ent is a 53-year-old male status post RSA who demonstrated high mo�va�on to return to 
a prior level of func�on as soon as possible in the context of several comorbidi�es and high stress. He has a history 
of kidney cancer, rheumatoid arthri�s, history of pre-diabetes, recent Valley Fever infec�on, and environmental 
stressors. He works as a CEO for a healthcare company and started a job at a new company two weeks post-surgery. 
The pa�ent lived with his suppor�ve family and lived a healthy lifestyle, exercising 3-4 �mes per week. Key 
impairments include limited shoulder range of mo�on and strength, limi�ng his par�cipa�on in responsibili�es at 
home and work, maintenance of his physical health, and ability to play golf for leisure.  
Outcomes: Interven�ons included a combina�on of isolated and func�onal strengthening of the rotator cuff, 
periscapular muscles, and surrounding shoulder musculature. He met all his goals and fully recovered his func�onal 
abili�es.  
Discussion and Conclusions: This paper demonstrates the efficacy of providing evidence-based prac�ce and pa�ent-
centered care in the context of early mobiliza�on post-surgery in a case involving various comorbidi�es, 
environmental stressors, surgical complexity, and poten�al facilitators and barriers.  
Keywords: Reverse-total shoulder arthroplasty, physical therapy, strengthening, evidence-based prac�ce.  
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Persistent Post Concussion Syndrome Following Concussion in a Male Adult 
 

Michael Hall 

 
Background and Purpose: Persistent Post Concussion Syndrome (PPCS) is a complica�on following concussion that 
varies greatly in presenta�on within clinical profiles dividing causes into specific systems. The purpose of this paper 
is to demonstrate that effec�ve treatment of PPCS requires a strong therapeu�c alliance, which is complicated by 
the variability and complexity of the presenta�on of PPCS.  
Case Descrip�on: The pa�ent was a 56-year-old male presen�ng to outpa�ent physical therapy 1 month following a 
motor vehicle accident (MVA) in which he was diagnosed with a mild trauma�c brain injury. He presented with le� 
hip and lumbar pain, mid cervical hypomobility, decreased cervical range of mo�on and several neurological 
symptoms included in the PPCS defini�on including mental fog, difficulty concentra�ng, ver�go and migraines. 
Physical therapy treatment primarily addressed his dizziness and his cervical, lumbar and hip impairments, 
atemp�ng to reduce musculoskeletal components of his symptoms.  
Outcomes: Pa�ent A reported some reduc�on in symptoms. However, following infrequent treatments and improper 
development of the therapeu�c alliance, Pa�ent A ceased atending physical therapy prior to reassessment. The 
pa�ent also stopped responding to Physical Therapist communica�ons.  
Discussion and Conclusion: The therapeu�c alliance is crucial in trea�ng pa�ents suffering from PPCS. This alliance 
can be nega�vely impacted by an insufficient amount of �me dedicated to pa�ent treatment, failure to align therapy 
and pa�ent goals, and the pa�ent’s perceived lack of empathy from the Therapist. 
Key Words: persistent post concussion syndrome, mild trauma�c brain injury, cervicogenic headache, post-trauma�c 
headache, post-trauma�c ver�go, therapeu�c alliance 
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Physical Therapy Management following Anterior Cruciate Ligament Reconstruc�on with Internal Bracing and Quad 

Tendon Autogra�: A Case Report. 
 

Briana Heng 

 
Background and Purpose: The incidence of Anterior Cruciate Ligament (ACL) injuries and subsequent reconstruc�on 
surgeries is on the rise, demanding extensive rehabilita�on to address poten�al long-term consequences like knee 
pain, muscle weakness, instability, limited range of mo�on, altered biomechanics, psychological effects, and 
decreased levels of physical ac�vity. This case report details the physical therapy management and considera�ons 
for establishing care of a complex case, status post ACL reconstruc�on with internal bracing and quadriceps tendon 
autogra�, and Ilio�bial band tendoni�s and its impact on physical func�on of an adolescent male.  
Case Descrip�on: A 13-year-old male presented one-week postopera�vely to an outpa�ent physical therapy clinic 
following ACL reconstruc�on with internal bracing and quadriceps tendon autogra� of his le� knee. The pa�ent 
presented with expected post-surgical impairments in reduced range of mo�on, strength, weight bearing, pain, and 
reduced ac�vity tolerance. Physical therapy focused on improving knee range of mo�on, lower extremity strength, 
propriocep�on, pain, edema, gait, and balance.  
Outcomes: Following nine weeks of rehabilita�on, the pa�ent demonstrated improvements in overall quality of gait, 
knee range of mo�on, strength, pain, ac�vity tolerance, and self-reported lower extremity func�on. Symmetrical 
knee range of mo�on, symmetrical movement mechanics, and pain con�nued to show deficits.  
Discussion and Conclusion: This case report highlights the importance of effec�ve physical therapy interven�ons for 
pa�ents who have undergone anterior cruciate reconstruc�on and physical therapy management of the post-
opera�ve case.  
 
Key Words: Anterior Cruciate Ligament Reconstruc�on, Knee surgery, Physical Therapy.  
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Effects of Sport-Specific and Delayed Ini�a�on of Rehabilita�on on a High-Level Rugby Athlete Following Medial 
Patellofemoral Ligament Reconstruc�on: A Case Study 

 
Angelo Hynds 

 
Background and Purpose: The purpose of this case study is to evaluate and discuss the importance of �mely and 
specific rehabilita�on for a male rugby player working towards return to high level compe��on a�er medial 
patellofemoral ligament (MPFL) reconstruc�on surgery. Addi�onally, it will present factors related to the 
rehabilita�on of athletes for return to compe��on including following a �mely approach to rehab and a program 
tailored to that athlete’s specific deficits.  
Case Descrip�on: The pa�ent is a 26-year-old male compe��ve rugby player, referred to physical therapy following 
MPFL reconstruc�on 8.5 weeks prior. Before surgery, the pa�ent had over a decade of recurrent lateral patellar 
disloca�ons that occurred through contact and non-contact mechanisms. A�er delaying rehab, he presented with 
le� sided weakness and pain postopera�vely. In rugby, there are various loads placed on the knee due to sport-
specific tasks, which can increase risk of injury if the player is not able to withstand these forces. 
Outcomes: Pa�ent underwent an intensive rehab program that consisted of ten successive and interrelated phases. 
During this �me, an extensive home exercise program was created, including resistance training, to address his 
underlying impairments, followed by sport specific and plyometric ac�vi�es introduced to prepare for return to 
compe��on.  
Discussion and Conclusion: This paper evaluates the implica�ons of delaying physical therapy while examining the 
benefits of sport-specific rehab programs. Postopera�ve cases are vastly considered mild to low complexity, which 
discredits the importance of addressing underlying impairments and following through on a rehab program for return 
to compe��on. 
 
Key Words: Return to play, Sport specific rehab, Knee, Delayed rehab, Physical Therapy 
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Physical Therapy Management of a 23-year-old Female with Second Revision of ACL Reconstruc�on: A Case Report 
 

Kelsey Jaap 

 
Background: Anterior cruciate ligament (ACL) injuries account for almost half of all knee injuries. Modifiable and 
non-modifiable risk factors include younger age, higher body mass index, smaller femoral notch, smaller ACL, 
hypermobility, joint laxity, previous ACL injury and female sex. While clinical prac�ce guidelines exist for primary 
preven�on of ACL injuries, there has been litle research into rehabilita�on to prevent re-injury a�er return-to-sport.  
The purpose of this case report is to highlight the importance of understanding risk factors associated with re-injury 
a�er primary ACLR and the role that physical therapy plays in return-to-ac�vity.  
Case Descrip�on: The pa�ent is a 23-year-old female who presents to an outpa�ent orthopedic physical therapy 
clinic one-week status-post right ACL reconstruc�on with quadriceps autogra�, medial meniscus transplant and 
ilio�bial band tenodesis. The pa�ent also underwent two prior right knee surgeries for previous ACL injuries. She 
presents with impairments in right knee flexion and extension range of mo�on, gross right lower extremity strength, 
and quadriceps lag which are limi�ng her ability to perform ADLs.  
Outcomes: The pa�ent demonstrated improved knee flexion and extension ROM, global knee and hip strength, post 
opera�ve pain, and LEFS scores. She con�nued to demonstrate quadriceps strength deficits.  
Discussion & Conclusion: Exis�ng protocols, such as the ACL-SPORTS training program, can provide dis�nct 
guidelines to help determine when a pa�ent is ready to begin the next phase of rehabilita�on and ul�mately return-
to-sport.  
 
Key Words: Anterior cruciate ligament reconstruc�on (ACLR), osteochondral dissecans, return-to-sport, physical 
therapy 
 
References:  
1. Arundale AJH, Bizzini M, Dix C, et al. Exercise-Based Knee and Anterior Cruciate Ligament Injury Preven�on. J 

Orthop Sports Phys Ther. 2023;53(1):CPG1-CPG34. doi:10.2519/jospt.2023.0301 
2. Brinlee AW, Dickenson SB, Hunter-Giordano A, Snyder-Mackler L. ACL Reconstruc�on Rehabilita�on: Clinical Data, 

Biologic Healing, and Criterion-Based Milestones to Inform a Return-to-Sport Guideline. Sports Health 
Mul�discip Approach. 2022;14(5):770-779. doi:10.1177/19417381211056873 

3. Pappas E, Shiyko MP, Ford KR, Myer GD, Hewet TE. Biomechanical Deficit Profiles Associated with ACL Injury 
Risk in Female Athletes. Med Sci Sports Exerc. 2016;48(1):107-113. doi:10.1249/MSS.0000000000000750 

4. Cavanaugh JT, Powers M. ACL Rehabilita�on Progression: Where Are We Now? Curr Rev Musculoskelet Med. 
2017;10(3):289-296. doi:10.1007/s12178-017-9426-3 

5. Johnson JL, Capin JJ, Arundale AJH, Zarzycki R, Smith AH, Snyder-Mackler L. A Secondary Injury Preven�on 
Program May Decrease Contralateral Anterior Cruciate Ligament Injuries in Female Athletes: 2-Year Injury Rates 
in the ACL-SPORTS Randomized Controlled Trial. J Orthop Sports Phys Ther. 2020;50(9):523-530. 
doi:10.2519/jospt.2020.9407s 

  



   

 

27 
 

A clinical analysis of blood flow restric�on training for analgesia and its impact on force produc�on in the post-
anterior-cruciate ligament reconstruc�on athlete 

 
Jacky Dean Jones 

 
Background and Purpose: Blood flow restric�on (BFR) therapy has recently become a more common modality for 
analgesia. However, its fa�guing effect on the client may lead to reduc�ons in force output and performance in an 
athle�c or rehabilita�ve context. This decrease in performance could poten�ally lead to technique devia�ons or 
reduce the efficacy of par�cular interven�ons following BFR.  
Se�ng: Treatment was provided in an outpa�ent sports and orthopedics clinic in Seatle, Washington. Case 
Descrip�on: The pa�ent was a 25-year-old male compe��ve judo athlete with a past medical history of an ACL 
allogra� in 2016 and was seen for an ACL autogra� of the same knee following the allogra� failing. He had typical 
post-opera�ve impairments, including gait devia�ons, weakness and atrophy of the affected leg, range of mo�on 
loss, and knee pain. Interven�ons provided included but were not limited to progressively increasing range of mo�on, 
strengthening the affected leg, neuromuscular reintegra�on, gait training, and using BFR.  
Results: Following the use of BFR, there was a notable decrease in the force produc�on of the affected extremity 
compared to prior to BFR. Addi�onally, there may have been a poten�a�on effect with the non-BFR interven�on as 
the affected extremity showed an increase in force produc�on. The index from unaffected to affected extremity 
before and a�er BFR was inconsistent and no clear dis�nc�ons could be drawn.  
Discussion: The contrast of performance and analgesia needs to be assessed and weighed when clinicians are making 
decisions in the applica�on and purpose of BFR. 
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A Case Study Report Reviewing Physical Therapy Treatment of a Pa�ent with Parkinson’s Disease in Inpa�ent 
Rehabilita�on 

 
Roozbeh Katiraie 

  
Background and Purpose: Parkinson’s Disease (PD) is a common progressive neurological disease affec�ng older 
adults, yet individuals with PD are not frequently admited into the inpa�ent rehabilita�on se�ng. This occurs even 
less so in rural areas where PD pa�ents experience less access to healthcare than in urban areas. This case study 
examines inpa�ent physical therapy interven�ons and outcomes of a pa�ent with PD who lives in a rural area.  
Case Descrip�on: The pa�ent was a 72-year-old female previously diagnosed with PD with recent hospital admission 
due to complica�ons related to her feeding tube. Physical therapy treatment included gait and balance training, bed 
mobility, and func�onal strength training.  
Outcomes: With the introduc�on of PD-specific treatment interven�ons such as gait training with external visual 
cues and verbal cues to manage freezing of gait, the pa�ent improved her func�onal mobility and increased her 
independence at discharge. She increased her ambula�on distance and decreased the level of assistance required 
for transfers and bed mobility.  
Discussion and Conclusions: Although the pa�ent did not meet all her ini�al physical therapy goals, inpa�ent 
rehabilita�on improved her quality of life and independence. This case study highlights the importance of 
appropriate inpa�ent rehabilita�on admissions for PD pa�ents and raises concerns regarding health care access to 
people with PD in rural areas.  
Key Words: Parkinson’s Disease, Physical Therapy, Inpa�ent Rehab 
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Physical Therapy Management of Hepatopulmonary Syndrome in the Acute Care Se�ng 

 
Erica Kendall 

 
Background and Purpose: Hepatopulmonary syndrome is an uncommon complica�on of liver disease that interrupts 
the ven�la�on-perfusion process in the lungs and causes severe hypoxia. Due to the significant impact on ac�vity 
tolerance, pa�ents with this condi�on can experience further complica�ons, mental health disorders, and decreased 
quality of life. The purpose of this case study was to evaluate the effect of a mul�factorial treatment approach in a 
person with hepatopulmonary syndrome a�er receiving liver transplanta�on.  
Se�ng: Treatment was provided in the intensive care and inpa�ent units at a private hospital.  
Case Descrip�on: The pa�ent was a 48-year-old female with chronic end stage liver disease/liver cirrhosis 
complicated by hepa�c encephalopathy and hepatopulmonary syndrome. Past medical history was significant for 
history of seizures, alcohol abuse, depression, and cys��s. She presented with deficits in her func�onal mobility, 
strength, balance, and pulmonary func�on requiring large amounts of supplemental oxygen. Interven�ons included 
func�onal mobility training, strengthening, and progressive aerobic ac�vity with monitoring of oxygen satura�on 
levels.  
Outcomes: The pa�ent showed improvements in her func�onal mobility, aerobic capacity, ac�vity tolerance, and JH-
HLM and AM-PAC Mobility scores. She had improved menta�on and independence with managing daily tasks and 
returning home a�er discharge.  
Discussion and Conclusion: Due to the rarity of hepatopulmonary syndrome, the research surrounding management 
of this condi�on is limited. This case report brings awareness to this condi�on and discusses successful interven�ons 
for accomplishing discharge goals. However, further research is needed to support these interven�ons and determine 
the most op�mal treatment approach for pa�ents with this condi�on.   
Key Words: hepatopulmonary syndrome, liver transplant, end-stage liver disease, physical therapy 
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Hypophosphatemic Rickets in Young Adults: Surgical Interven�on and Mul�disciplinary Approach to Care: A case 
report. 

 
Angela Laureta 

 
Background: Rickets is a metabolic disorder commonly found in children. It can occur due to inadequate 
mineraliza�on of the bone, resul�ng in skeletal deformi�es. Factors such as biological, environmental, and social 
determinants of health must be examined in every individual, as this can significantly impact their prognosis.  
Purpose: This case highlights the importance of physical therapy as part of the mul�disciplinary approach to 
trea�ng rickets in children with challenges in accessing care. This approach aims to empower children to prevent 
worsening condi�ons and promote func�onal independence in mobility and ac�vi�es of daily living.  
Case Descrip�on: A16-year-old female from Guatemala presents with a history of Hypophosphatemic Rickets. 
Due to the lack of access to medical care, the pa�ent developed a bilateral lower extremity deformity, affec�ng 
her physical func�on and mobility. She received consecu�ve bilateral lower extremity surgical interven�on 
through the applica�on of TL-HEX External Fixator as a treatment to correct her marked deformity. Physical 
therapy interven�on focused on improving lower extremity range of mo�on and strength, increasing weight-
bearing tolerance, and promo�ng gait training.  
Outcomes The pa�ent was highly mo�vated and adhered to her treatment plan, which allowed for a fast 
progression. Addi�onally, she received an interdisciplinary and pa�ent-centered care approach that contributed 
to her posi�ve progress.  
Discussion: The pa�ent will con�nue to receive outpa�ent physical therapy un�l she meets her orthopedic goal 
of adequate mineralized bone at the osteotomy site and a stabilized medical condi�on. Upon discharge, she will 
return to Guatemala, facing the challenge of con�nuity of care. 
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Physical Therapy Management of Adult Female with Complex Lower Extremity Pathology and Fall Risk 

Helen (Yuanyuan) Liu 

 

Background: There is limited consensus for physical therapy management of chronic Greater Trochanteric Pain 
Syndrome (GTPS) a�er Total Hip Arthroplasty (THA). This paper discusses THA epidemiology, risk factors, and 
conserva�ve management of GTB with physical therapy.  
Case descrip�on: A 77-year-old female was referred to physical therapy for bilateral hip pain and impaired balance. 
She presented with gait devia�ons, decreased hip range of mo�on and strength, impaired muscle flexibility, and 
diminished sensa�on in the lower extremi�es. These impairments affect her ability to walk, stand, transfer, nego�ate 
curbs and stairs, and increase her fall risk . Despite poten�al barriers including comorbidi�es such as venous 
insufficiency, cancer history, lumbar fusion, and prior bilateral THA, she demonstrated fair to good prognosis and 
rehab poten�al, with good social support, self-efficacy, Medicare coverage, and access to assis�ve devices.  
Outcomes: Pa�ent made significant improvement in 6-Minute Walk Test and increased three �mes Minimal Clinically 
Important Difference in 10-Meter Walk Test. However she did not make significant improvement in the Romberg 
Balance Test.  
Discussion and conclusions: The main reason this case is successful at achieving most goals for physical therapy is 
the priori�za�on of impairments. This involves determining what physical therapy can and cannot improve 
func�onally. Further research is needed to help determine the best treatment approach for pa�ents with similar 
presenta�ons. 
Key words: total hip arthroplasty, greater trochanteric pain syndrome, chronic hip pain, fall risk, balance, 
comorbidi�es 
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Physical Therapy Management for a Pa�ent with Tensor Fascia Latae Pain 

Reanna Marquez 

 
Background and Purpose: The purpose of this paper is to explore the physical therapy management of tensor fascia 
latae pain related to compensatory movement paterns, and how it may result in further orthopedic impairments.  
Se�ng: Treatment was provided at an outpa�ent, orthopedic physical therapy clinic that specialized in manual 
therapy.  
Case Descrip�on: The pa�ent was a 56-year-old female with L lateral and anterior hip pain causing difficulty walking, 
standing, balancing, and sleeping. Her medical history included L ACL removal, L Baker’s cyst, an unspecified R big 
toe surgery, R hip resurfacing, and a neuroma in between L toe 3-4.  
Outcomes: The 8 week follow up revealed hip mobility and strength alleviated TFL pain and improved biomechanics 
of func�onal movements.  
Discussion and Conclusion: This case highlights the importance of hip strengthening and mobility for tensor fascia 
latae myofascial pain. Lower extremity chain injuries on the same side from a prior injury may be correlated and can 
be hypothesized that distal joint pain is important to consider. Prior injuries may contribute to chronic impairments 
including strength deficits that may put other joints or muscles on the same side at risk of strain from compensa�ons. 
Determining correla�on can be found through tes�ng and finding and addressing impairments on the ipsilateral or 
contralateral side, and reassessing to know if they are correlated. Clinicians should iden�fy any deficits or imbalances 
in range of mo�on and strength that may be impac�ng func�onal movements thus causing pain.  
 
Key Words: tensor fascia latae, ACL deficiency, lateral hip pain, physical therapy 
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Physical Therapy Management of an Adult Female with Ulnar Neuropathy: A Case Report 
 

Maxwell Ngo 

 
Background and Purpose: Ulnar neuropathy is the second most diagnosed focal neuropathy a�er carpal tunnel 
syndrome, affec�ng approximately 17.2 per 100,000 in females. The e�ology of ulnar nerve lesions at the elbow 
include a variety of possible causes, such as acute trauma, nerve compression, trac�on, or fric�on from leaning on 
the elbow or from prolonged elbow extension. The purpose of this case study was to evaluate the effect of a 
mul�factorial treatment approach in a person with ulnar neuropathy and addi�onal comorbidi�es.  
Se�ng: Treatment was provided at an outpa�ent, orthopedic physical therapy clinic that treated the general public.  
Case Descrip�on: The pa�ent is a 52-year-old female referred to physical therapy for bilateral shoulder, elbow, neck 
pain from her primary physician. Her main complaint was bilateral hand numbness with bilateral medial elbow 
tenderness. Key impairments included hypermobility in bilateral elbows, periscapular weakness and scapular 
dyscoordina�on, and generalized weakness in bilateral upper extremi�es. Interven�ons included periscapular 
strengthening, neural mobiliza�ons, pain neuroscience educa�on, and recommenda�ons for ac�vity modifica�ons.  
Outcomes: The pa�ent showed func�onal improvements and reported slight decrease in pain and increase in 
func�onal daily performance, evidenced by QuickDASH scores.  
Discussion and Conclusion: Several factors may have impacted this pa�ent’s outcomes, including the need for a more 
robust pain neuroscience educa�on program, formally addressing sleep habits, and a beter understanding of the 
pa�ent’s comorbidi�es and how it may have a played a role in rehabilita�on. Further researched is needed to help 
determine the best treatment approach for pa�ents with similar presenta�ons.  
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Efficacy of Physical Therapy Management on Polymyosi�s 
 

Abel Nigussu 

 
Background and Purpose: Polymyosi�s is a disease that involves the inflamma�on of mainly proximal musculature 
of the limbs that results in weakness, pain, and fa�gue along with systemic involvement. Studies have shown that 
physical therapy is a safe and effec�ve tool to help reduce inflamma�on and improve func�on. The purpose of this 
paper is to discuss the case of a 52-year-old female with polymyosi�s and to inves�gate the effec�veness of strength 
and aerobic training on health, func�on, and quality of life.  
Case descrip�on: The pa�ent was a 52-year-old female referred to physical therapy due to a diagnosis of polymyosi�s. 
The pa�ent was treated with low intensity aerobic and strengthening exercises, manual therapy techniques, 
neuromuscular reeduca�on, and pa�ent educa�on. Outcomes: A�er 10 treatment sessions, the pa�ent showed 
limited improvements in upper and lower extremity strength and ROM. However, the pa�ent did show some 
improvements in func�on as evident by improvements in the TUG test from 33.46 seconds to 28.24 seconds, the 2 
min walk test from 114 feet to 140 feet, and the LEFS from 11/80 to 12/80.  
Discussion and conclusion: The pa�ent had several comorbidi�es and also frequently missed sessions due to lack of 
transporta�on which all may have played a role in the lack of improvements seen in strength, ROM, and func�on. 
Despite the minimal improvements seen, the pa�ent's outcome measure scores s�ll indicated a high fall risk and 
severe func�onal limita�on. 
Key Words: Polymyosi�s, Physical Therapy, Rehab, Exercise, Inflammatory myopathies 
 
 
Selected references  
1.  Corrado B, Ciardi G, Lucignano L. Supervised Physical Therapy and Polymyosi�s/Dermatomyosi�s-A Systema�c 

Review of the Literature. Neurol Int. 2020;12(3):77-88. doi:10.3390/neurolint12030015 
2.  Hicks JE, Miller F, Plotz P, Chen TH, Gerber L. Isometric exercise increases strength and does not produce sustained 

crea�nine phosphokinase increases in a pa�ent with polymyosi�s. J Rheumatol. 1993;20(8):1399-1401. 
3.  Bronner IM, van der Meulen MFG, de Visser M, et al. Long-term outcome in polymyosi�s and dermatomyosi�s. 

Ann Rheum Dis. 2006;65(11):1456-1461. doi:10.1136/ard.2005.045690 
4.   Alexanderson H, Stenström CH, Lundberg I. Safety of a home exercise programme in pa�ents with polymyosi�s 

and dermatomyosi�s: a pilot study. Rheumatol Oxf Engl. 1999;38(7):608-611. 
doi:10.1093/rheumatology/38.7.608 

5. Hunter K, Lyon MG. Evalua�on and management of polymyosi�s. Indian J Dermatol. 2012;57(5):371-374. 
doi:10.4103/0019-5154.100479 

 
 
  



   

 

35 
 

The treatment of a complex pa�ent with muscle weakness due to a COVID-19 infec�on 

Minha Park 

Background and Purpose: COVID-19 caused significant health risks and increased hospitaliza�on in 2020, especially 
for elderly pa�ents. Even a�er treatment, pa�ents o�en had secondary impairments, including muscle weakness. 
This case study examined the effects of rehabilita�on treatment on a geriatric pa�ent who had COVID-19 and 
developed muscle weakness.  

Se�ng: A skilled nursing facility.  

Case Descrip�on: The pa�ent was a 90-year-old man with mul�ple comorbidi�es and a history of COVID-19 infec�on. 
A�er treatment in the ICU for his respiratory symptoms, he had residual musculoskeletal weakness. This weakness 
limited his ability to perform daily ac�vi�es (ADLs) such as bed mobility, transfers, and walking. The pa�ent received 
lower and upper extremity strengthening exercises, bed mobility techniques, stair training, sta�c and dynamic 
balance tasks, virtual rehab, gait training with perturba�ons, and pa�ent educa�on.  

Outcomes: The pa�ent showed func�onal improvements in bed mobility, transfers, and ambula�on. His score on the 
Short Physical Performance Batery (SPPB) improved by 5 points, and he walked 426 feet farther in the 6-minute walk 
test.  

Discussion and Conclusion: Physical therapy helped the pa�ent by reducing the assistance required for bed mobility, 
transfers, and ambula�on. He also improved his scores on outcome measurement tests. However, a confounding 
variable was that the pa�ent also received occupa�onal therapy daily. It is difficult to state how much benefit came 
from physical therapy alone. More research is needed to determine the specific effects of physical therapy on 
geriatric pa�ents with COVID-19 and to iden�fy the best treatment plan to improve outcomes. 
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Impact of Biopsychosocial Factors and Physical Therapy Management of a Pa�ent with an Acute Ischemic Le� 
Pon�ne Stroke 

 
Keith Pike 

 
Background and Purpose: Strokes, medically termed cerebrovascular accidents (CVAs), cons�tute a leading cause of 
death and global disability. This case study inves�gates physical therapy interven�ons in an acute care hospital for a 
pa�ent following an ischemic le� pon�ne CVA. Addi�onally, it explores the biopsychosocial factors contribu�ng to 
their stroke and management of rehabilita�on services.  
Case descrip�on: The pa�ent, is a 71-year-old right-handed male from India visi�ng his daughter, with a medical 
history of untreated atrial fibrilla�on (AF), hypertension (HTN), type 2 diabetes mellitus (T2DM), hyperlipidemia, and 
smoking. Examina�on revealed mild right hemiparesis, sensory, coordina�on, balance, and gait impairments, hemi-
neglect, dysphagia, and dysarthria leading to difficul�es in mobility, ac�vi�es of daily living (ADLs), and instrumental 
ac�vi�es of daily living (IADLs). Physical therapy interven�ons included mobility and balance training, gaze stability 
exercises, and pa�ent educa�on. Outcomes: During the pa�ent's five-day hospitaliza�on, improvements were noted 
in bed mobility, transfers, and walking. Discharge to an acute rehabilita�on unit (ARU) was recommended by the 
treatment team, however, insurance constraints resulted in discharge to home with home health services.  
Discussion/Conclusion: This report examines the influence of risk factors on stroke management and the impact of 
insurance on discharge decisions. It emphasizes the benefits of early stroke rehabilita�on interven�ons in acute care 
se�ngs and compares discharge placement to an ARU versus home health services.  Collabora�on among 
interdisciplinary team members and iden�fica�on of op�mal discharge placements in acute care se�ngs are cri�cal 
for ongoing recovery, enhancing func�onal independence, and addressing medical and biopsychosocial factors 
affec�ng pa�ent's health. 
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Exploring School-Based Physical Therapy for A Child with Cerebral Palsy 
 

Amphone Rasasombath 

 
 
Background and Purpose: Cerebral palsy (CP) is a common congenital movement disorder with a spectrum of 
impairments and severity. School-based physical therapy provides services to help children with disabili�es access 
their educa�on in the school environment.  CP is seen in 35% of school-based physical therapy cases.1  The purpose 
of this case study is to explore evidence-based physical therapy interven�ons for a student diagnosed with CP.  
Se�ng: A pre-school classroom in a school environment with a total of 12 students and 3 staff. 
Case Descrip�on: The subject was 4-year-old female diagnosed with CP categorized as Gross motor Func�on 
Classifica�on system level V with spas�city affec�ng all four extremi�es. She presented as a complex case with 
impairments involving mul�ple systems and emerging skills while having significant global motor delays.  
Outcomes: DAY-C outcome measurement was used to determine what services the subject required assistance to 
access the school environment.  A�er 6 visits, the subject did not make significant improvements in func�onal 
mobility, but was able to improve access to her educa�onal environment with a change of equipment.   
Discussion and Conclusion: Schools integrated professionals support student’s par�cipa�on and access to school 
environment.   There were limited research guidelines in school-based physical therapy interven�ons.  However, 
emerging guidelines are exploring prac�ce guidelines within the field. 
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Physical Therapy Management of a Pa�ent with Acute Exacerba�ons of 
Chronic Inflammatory Demyelina�ng Polyneuropathy. 

 
Sofia Lowe Rodriguez 

 
Background and Purpose: The impact from peripheral neuropathies, such as chronic inflammatory demyelina�ng 
polyneuropathy (CIDP), can lead to long term disability and decreased quality of life. This case study examines the 
effects of physical therapy management of CIDP in combina�on with pharmacology interven�on. Addi�onally, the 
importance of early interven�on to limit the effect of the damage to the peripheral nerves to improve quality of life 
and func�on.  
Case Descrip�on: The pa�ent in this case report is a 64-year-old male who presents to an Outpa�ent Neuro Physical 
Therapy clinic with a medical diagnosis of CIDP for lower extremity weakness (L<R), gait, and balance abnormali�es 
who experiences frequent falls (about once a week). Throughout treatment, the pa�ent was receiving intravenous 
immunoglobulin (IVIG) treatment biweekly and experienced two acute exacerba�ons of his condi�on. Physical 
therapy treatment focused on strength training with addi�on of balance and aerobic training.  
Outcomes: The pa�ent demonstrated func�onal improvement, strength, balance, decreased fall frequency, and 
decreased pain. However, his scores on the Lower Extremity Func�onal Scale and Focus on Therapeu�c Outcomes 
survey improved slightly and did not meet the minimally clinically importance improvement.  
Discussion and conclusions: This case study demonstrates the benefit of receiving physical therapy long-term in 
conjunc�on with pharmacological interven�on by maintaining func�on between the fluctua�on of the disease 
recovery/progression. More research is indicated to determine effec�ve rehabilita�on interven�ons for pa�ent with 
CIDP with or without combined pharmacological treatment. 
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The Effects of Treadmill Training Alongside Task-Specific Training on Gross Motor Func�on for a Child with 
Hypotonic Cerebral Palsy and a Rare Gene�c Condi�on 

 
Anyssa Ruiz 

 
Background and Purpose: Cerebral Palsy is a permanent neurologic condi�on due to an injury in the fetal or infant 
brain. The Gross Motor Func�on Classifica�on System E&R is a 5-level classifica�on system that rates its severity. 
There are also five different main classifica�ons of cerebral palsy based on its presenta�on. The purpose of this case 
study is to explore gross motor func�on, specifically focusing on the goal of independent walking, in a child with 
hypotonic cerebral palsy and a chromosome duplica�on. Se�ng: Treatment was provided at an early interven�on 
clinic.  
Case Descrip�on: The pa�ent was a 2-year, 7-month-old male who was referred to early interven�on services due 
to his diagnoses of hypotonic cerebral palsy, chromosomal duplica�on, severe as�gma�sm, and exotropia of the le� 
eye. He presents at a GMFCS level II with global hypotonia, delayed gross motor milestones with poor global strength, 
and difficulty with dynamic balance tasks. His family’s main goal was to facilitate increased independence with 
walking. The interven�on focuses on walker naviga�on, walker transi�ons, transfers, naviga�ng stairs, si�ng balance, 
and independent stepping facilitated by a treadmill training program.  
Outcomes: The pa�ent showed a 4% improvement on the GMFM, a slight decrease in par�cipa�on score, a 304.35% 
increase in walking speed, and improved func�on, strength, and gait mechanics. Discussion and Conclusion: Several 
factors impacted the pa�ent's outcomes including the collabora�on of care and the environment of therapy. Future 
research is needed to help determine more specified treatment approaches for hypotonic cerebral palsy and rare 
gene�c condi�ons in general.  
Key Words: hypotonia, cerebral palsy, early interven�on, treadmill training, task-specific training  
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Post-Acute Physical Therapy Treatment of Cri�cal Illness Polyneuropathy in a Skilled Nursing Facility 

 
Serra Shelton 

 
Background and Purpose: Intensive care unit acquired weakness (ICUAW), is a common complica�on of intensive 
care unit (ICU) stay, affec�ng up to 67% of those recovering from sepsis. Current research focuses on preventa�ve 
measures in ICUs, but research studying physical rehabilita�on post-discharge is minimal and inconclusive. The 
purpose of this case report is to determine the efficacy of physical therapy treatment for ICUAW in a post-acute 
se�ng. Case Descrip�on: A 63-year-old female presented to the transi�onal care unit of a skilled nursing facility with 
a subset of ICUAW called cri�cal illness polyneuropathy (CIP) a�er weaning from one month of mechanical ven�la�on 
a�er a severe case of pneumonia. The pa�ent exhibited global weakness and le� foot drop, mod to max assist for 
bed mobility, transfers, ambula�on, and self-care ac�vi�es. Treatment was balance, strengthening, assis�ve device, 
and gait training, and referral for a custom ankle foot ortho�c to manage foot drop. Outcomes: The pa�ent showed 
remarkable improvement with treatment. She achieved her short-term and long-term goals and discharged 
independently to her sister’s house with plans to return to living alone in her own house shortly with use of assis�ve 
device and ankle foot ortho�c. Discussion and Conclusion: This case report shows a successful course of physical 
therapy treatment that improved pa�ent func�on, mobility, and independence while decreasing fall risk of a pa�ent 
with CIP, and merits further study with a larger sample size and control group to confirm findings and establish 
physical therapy as the standard of care for CIP recovery.  
 
Key Words: Intensive Care Unit Acquired Weakness, Cri�cal Illness Polyneuropathy, Physical Therapy, Transi�onal 

Care Unit, Post-Acute Rehabilita�on 
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Cervicogenic Headache in a Pa�ent with Long COVID: A Physical Therapy Approach 

Tim Song 

Background and Purpose: Cervicogenic headaches are commonly misdiagnosed, especially individuals with long 
COVID. The purpose of this case study was to present a mul�focal approach to diagnosis and treatment of a pa�ent 
with long COVID-related cervicogenic headache.  
Se�ng: The treatment was provided at an outpa�ent physical therapy clinic specializing in musculoskeletal and 
orthopedic condi�ons.  
Case Descrip�on: The pa�ent, a 52-year-old female, presented with bilateral cervicogenic headaches, severe fa�gue, 
upper extremity weakness, and balance deficits following a COVID-19 infec�on and diagnosis of long COVID in March 
2023. Key impairments included limited cervical spine range of mo�on, decreased shoulder strength, and impaired 
balance. Physical therapy interven�ons included strengthening,  neuromuscular reeduca�on for scapular and cervical 
kinema�cs, balance training, cogni�ve exercises, and manual therapy.  
Outcomes: Over 16 visits, the pa�ent reported a significant improvement in symptoms, with her score on the Neck 
Disability Index (NDI) improving from 44% to 16%.  
Discussion and Conclusion: This case study highlights the importance of a thorough evalua�on, guided by the 
development of differen�al diagnoses, to effec�vely and efficiently diagnosis cervicogenic headaches in a pa�ent 
with long COVID. As a result of appropriate diagnosis, a personalized treatment plan effec�vely managed cervicogenic 
headaches in our pa�ent with long COVID. Further research is needed to op�mize diagnosis and treatment strategies 
for similar cases.  
Key Words: cervicogenic headache, long COVID, differen�al diagnosis, neurological rehabilita�on 
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Rehabilita�on of a Tibial Plateau Fracture in a Pa�ent who delayed Physical Therapy Services 

Kylene Sutton 

Background and Purpose: Tibial plateau fractures take extensive �me to rehabilitate from, especially in an older 
adult popula�on. They o�en lead to gait abnormali�es which directly affect health-related quality of life and interfere 
with returning to work and recrea�onal ac�vi�es. Regaining range of mo�on is priori�zed above addressing strength 
and gait abnormali�es in pa�ents who follow a normal course of treatment. The purpose of this case study is to 
examine the need for a change in rehabilita�ve priori�es in pa�ents who delay treatment in order to improve 
func�on and quality of life.  
Se�ng: Treatment was provided at an outpa�ent physical therapy clinic in a rural community.  
Case Descrip�on: The pa�ent was a 60 year old male with no significant past medical history who presented to 
outpa�ent physical therapy services three and a half months post-open reduc�on internal fixa�on (ORIF) of a 
bicondylar �bial plateau fracture. Key impairments included impaired knee range of mo�on, gait abnormali�es, 
impaired strength, and pain. Interven�ons included range of mo�on exercises, strength, task-specific training, and 
gait training.  
Outcomes: The pa�ent did not meet his range of mo�on goals. The pa�ent had modest gains in func�onal strength 
and gait mechanics. Thirty second sit to stand and six minute walk test improved slightly, but the pa�ent was s�ll a 
fall risk based on these metrics. The pa�ent was not a candidate for manipula�on under anesthesia, and was advised 
by his surgeon to seek total knee replacement surgery to address his deficits.  
Discussion and Conclusion: Several factors may have impacted this pa�ent’s outcomes, including delaying physical 
therapy treatment for three and half months a�er surgical fixa�on. Further research is needed to examine the 
effec�veness of priori�zing strength and gait mechanics over range of mo�on gains in pa�ents who delay physical 
therapy treatment a�er surgical fixa�on of �bial plateau fractures. 
  
Key words: Orthopedics, Schaztker type 5 fracture, Physical Therapy 
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Rehabilita�on of Bilateral Patellar Tendon Repairs: A Case Study 

 
Madeleine M. Underwood 

 
Background and Purpose: Patellar tendon ruptures disrupt the extensor mechanism of the knee and predominately 
affect middle-aged biological males. Cor�costeroid use, systemic disease, and microtrauma heighten one’s 
pathological risk for patellar tendon rupture. Various surgical techniques are u�lized for patellar tendon ruptures and 
the outcomes of repair are overall posi�ve. This case study examines the outpa�ent physical therapy rehabilita�on 
of a pa�ent without risk factors who experienced spontaneous bilateral patellar tendon ruptures and subsequent 
surgical repair.  
Case Descrip�on: The pa�ent, a 26-year-old male with an unremarkable past medical history, presented to physical 
therapy two weeks post-opera�vely from bilateral patellar tendon rupture repairs. At the ini�al evalua�on, he 
demonstrated limita�ons in gait patern, knee range of mo�on and strength, and poor voli�onal quadriceps control. 
Rehabilita�on focused on regaining range of mo�on, normalizing gait, and gradual strengthening. Due to the unclear 
and poorly directed surgical protocol, some devia�ons were necessary during rehabilita�on.  
Outcomes: The pa�ent illustrated improvements with his gait, range of mo�on, strength, and voli�onal quadricep 
ac�va�on bilaterally at the conclusion of data collec�on. He con�nued to demonstrate limita�ons in knee extension 
strength bilaterally. A standardized outcome indicated he was at 54% of his maximum func�on and he was unable to 
run or squat. He had not returned to work or sport.  
Discussion and Conclusion: Several factors impacted his rehabilita�on including the surgical technique, 
immobiliza�on device, surgical protocol, and laterality of his injury. Con�nued research on this topic is necessary to 
produce more effec�ve rehabilita�on strategies for individuals with this injury. 
 
Key Words: bilateral patellar tendon rupture, extensor mechanism disrup�ons, surgical protocol, rehabilita�on 
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Integra�on of Cogni�ve Func�onal Therapy into Physical Therapy Management for a Pa�ent with Chronic Low Back 
Pain 

 
Tatum Wong 

 
Background and Purpose: The purpose of this case report is to demonstrate how psychological interven�ons such 
as cogni�ve func�onal therapy can be combined with conven�onal exercise in physical therapy to manage chronic 
low back pain.  
Case Descrip�on: A 24-year-old female presented with chronic low back pain, ini�ally triggered by tennis, and 
recurred without clear cause. MRI showed disc bulges at L4-L5 and L5-S1. Physical therapy ini�ally failed, with pain 
resolving a�er seven months of rest, but returned a year later. Upon reevalua�on, she reported constant aching LBP 
and sharp pain in her sacroiliac joints.  
Outcomes: Treatment ini�ally focused on symptom modula�on, progressing to core strengthening and lower 
extremity exercises. Psychological barriers became increasingly apparent, which began to be addressed 4 weeks a�er 
ini�al evalua�on, through pain neuroscience educa�on and cogni�ve func�onal therapy. A�er 8 weeks, she was able 
to weightli� without pain and exhibited mild improvement in fear avoidance behavior. Though the Modified 
Oswestry Index remained unchanged, she reported decreased pain intensity and improved well-being.  
Discussion and Conclusion: This paper highlights the importance of early iden�fica�on and treatment of 
psychosocial barriers of chronic low back pain. To improve management of chronic low back pain, clinicians should 
consider normalizing using outcome measures such as Start Back Tool and Fear Avoidance Behavior Ques�onnaire 
at ini�al evalua�on for pa�ents with chronic low back pain to screen for psychological distress, and consider cogni�ve 
func�onal therapy for those that are appropriate.  
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The Importance of Comprehensively Integra�ng the Biopsychosocial Model when Establishing Care with the Post-
opera�ve Pa�ent 

Kevin Wu 

Background and Purpose: The total knee arthroplasty (TKA) is a commonly performed surgery whose frequency is 
expected to rise over �me. Physical therapy has been shown to be an effec�ve interven�on in the recovery process 
for this procedure, with frameworks like the biopsychosocial model assis�ng in integra�ng mind, body, and social 
environment into treatment. This case examines how the biopsychosocial model can bridge the gap between 
healthcare providers and pa�ent-specific expecta�ons to op�mize pa�ent recovery and outcomes. 
Case Descrip�on: The pa�ent was a 77-year-old female with a history of chronic knee and back pain presen�ng to 
outpa�ent physical therapy status post le� TKA. Throughout treatment, the pa�ent experienced delays and 
complica�ons due to fear and anxiety stemming from adverse interac�ons with her healthcare team and broader 
community. Physical therapy treatment consisted of manual techniques, func�onal mobility training, passive range 
of mo�on (PROM), ac�ve assisted range of mo�on (AAROM), ac�ve range of mo�on (AROM), and strengthening 
exercises. Outcomes: The pa�ent experienced gradual improvements in knee flexion and extension PROM but was 
unable to reach the PROM end goals. However, the pa�ent met func�onal mobility goals and demonstrated 
significant improvements in strength, balance, and gait speed. Ul�mately the pa�ent decided to discharge herself 
from physical therapy.  
Discussion and Conclusions: This study supports the alignment of pa�ent and provider expecta�ons throughout the 
course of treatment, as well as accoun�ng for individual psychological and social needs. Inadequately matching these 
expecta�ons can lead to anxiety, fear, poor outcomes, and a weak connec�on between pa�ents and their care team.  
Key Words: Surgery, anxiety, physical therapy, fear  
References  
1. Brown ML, Plate JF, Von Thaer S, et al. Decreased range of mo�on a�er total knee arthroplasty is predicted by 

the tampa scale of kinesiophobia. J Arthroplasty. 2016;31(4):793-797. doi:10.1016/j.arth.2015.10.037. 
2. Kusnanto H, Agus�an D, Hilmanto D. Biopsychosocial model of illnesses in primary care: a hermeneu�c literature 

review. J Fam Med Prim Care. 2018;7(3):497. doi:10.4103/jfmpc.jfmpc_145_17. 
3. Weisfeld CC, Turner JA, Dunleavy K, et al. Dealing with anxious pa�ents: a systema�c review of the literature on 

nonpharmaceu�cal interven�ons to reduce anxiety in pa�ents undergoing medical or dental procedures. J Altern 
Complement Med. 2021;27(9):717-726. doi:10.1089/acm.2020.0504. 

4. Lugg W. The biopsychosocial model – history, controversy and Engel. Australas Psychiatry. 2022;30(1):55-59. 
doi:10.1177/10398562211037333. 

5. Groot L, La�jnhouwers DAJM, Reijman M, et al. Recovery and the use of postopera�ve physical therapy a�er 
total hip or knee replacement. BMC Musculoskelet Disord. 2022;23(1):666. doi:10.1186/s12891-022-05429-z. 

 


	ABSTRACT
	COMPENDIUM
	Lauren Bachman
	Whitney Butler
	Jason Chan
	Haley Coen
	Michael Fairchild
	George Gay
	Madeline Herrenkohl
	Lindsey Jouett
	Kiana Keithley
	Brenna Lanton
	Audrey Lynn
	Marion Paetznick
	Eliseo Veras-Tobos
	Anjella Ysabel Alejo
	Grace Barker
	Maia Chin
	Eugenia Chui
	Zachary Church
	Sergey Datskiy
	Raphael Enrico
	Bing Gao
	Emily Geranen
	Michael Hall
	Briana Heng
	Angelo Hynds
	Kelsey Jaap
	Jacky Dean Jones
	Roozbeh Katiraie
	Erica Kendall
	Angela Laureta
	Helen (Yuanyuan) Liu
	Reanna Marquez
	Maxwell Ngo
	Abel Nigussu
	Minha Park
	Keith Pike
	Amphone Rasasombath
	Sofia Lowe Rodriguez
	Anyssa Ruiz
	Serra Shelton
	Tim Song
	Kylene Sutton
	Madeleine M. Underwood
	Tatum Wong
	Kevin Wu

	June 6th, 2024
	9:00 AM – 3:00PM
	UW Center for Urban Horticulture

