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“A Case Series of Early Detection of HPV+ Squamous Cell Carcinoma with Cell-
Free DNA”
Jared Sperling, MD

Introduction: Prevalence of HPV-associated OPSCC has more than doubled over the
past 2 decades, now representing 70% to 90% of all OPSCCs. Early diagnosis of
HPV-associated OPSCC is essential as delays in initiation or completion of therapy
can negatively impact patient survival. Relied previously on tissue sample for
diagnosis, but new avenues of “liquid biopsy” and commercial cell-free DNA testing 

have increased role of non-invasive assessment of disease.

Methods: Case series involving retrospective chart review and analysis of patients referred to UVA Head
and Neck Cancer Clinic with outside Galleri testing indicating high risk for head and neck cancer.

Results and Discussion: Four patients who were initially identified on outside Galleri testing as high risk
for head and neck cancer diagnosed with p16+ SCC in Stage I and able to complete early treatment
regimens. The new advent of commercial cancer screening raises new treatment paradigms that will be
more common in the future and should be fully investigated in the clinical setting. 
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“Exploring the role of increased intralaryngeal pressure in the development of
laryngeal saccular cysts” 
Betsy Szeto, MD

Background: Laryngeal saccular cysts are rare, benign structural anomalies of the
larynx classically thought to be caused by post-obstructive mucus retention. While they
can present as large unilateral cysts that may be obstructive, they often present as small
bilateral symmetric cysts found incidentally, which may represent a separate etiology.
This study aims to explore the association between conditions that alter intralaryngeal

pressures and the development of bilateral laryngeal saccular cysts. 

Methods: This retrospective cohort study included 68 adult patients diagnosed with laryngeal saccular cysts
on laryngoscopy in laryngology clinic. Video stroboscopy footage was manually reviewed to confirm lesion
characteristics including laterality and size. Chi-squared tests and unpaired t-tests were used to determine
association between lesion laterality and age, gender, BMI, smoking status, voice complaints, chronic lung
pathology, and history of OSA. 

Results: Elevated BMI at presentation was found to be significantly associated with bilateral disease (OR.
4.73, 95% CI 1.38-16.24) compared to unilateral disease. We found no significant association between lesion
laterality and age, gender, smoking status, voice complaints, chronic lung pathology, and history of OSA.

Conclusion: Elevated BMI was found to be associated with the development of bilateral laryngeal saccular
cysts. No association was found with other conditions that may alter intralaryngeal pressures in this study.
Further studies with larger sample sizes may be helpful to further examine this relationship. 
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“Comparing chemodenervation and surgery outcomes in facial synkinesis
treatment: A meta-analysis”
Alex Murr, MD

Introduction: Facial synkinesis outcomes following chemodenervation injections are
well described, while evidence for surgical interventions is growing. Comparisons of
outcomes between selective neurectomy and/or myectomy versus chemodenervation
are lacking.

Methods: A systematic review was conducted among adult patients with facial synkinesis treated with
chemodenervation versus selective facial neurectomy and/or myectomy as graded by validated facial
grading scales. When feasible, a meta-analysis of outcomes from pre- to post-intervention was performed.

Results: 36 studies (1171 total patients) were included in the review. Chemodenervation and surgical
treatments both demonstrated benefit across patient reported outcome measures (PROM) surveys and
clinician-graded scales without clear superiority of one treatment type. Using biometric analysis software,
myectomy demonstrated significant benefit in dental show and closed smile angle with some benefit
identified with closed smile excursion and oral commissure excursion compared to chemodenervation and
selective neurectomy.

Conclusions: Comparative analysis suggests selective neurectomy and/or myectomy does not afford greater
benefit in treating facial synkinesis compared to chemodenervation when assessed with PROM surveys or
clinician-graded tools. Myectomy appears to be effective in improving select smile metrics graded by
biometric analysis software. However, high interstudy heterogeneity and confounding covariates limit
definitive conclusions and more validated outcomes data of surgical treatments are needed.
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“Pathologic Characteristics and Outcomes in Young Patients with Oral Cavity
Squamous Cell Carcinoma”
Katie Webb, MD

Introduction: Squamous cell carcinoma of the oral cavity in young patients (<45
years old) is often a more aggressive form of disease with elevated rates of recurrence
and distant metastasis. Recently, “worst pattern of invasion” (WPOI) has been
described as a histologically based prognostic factor for oral cavity carcinoma. This
study reviews potential risk factors and outcomes of young patients with SCC of the 

oral cavity with a focus on rates of WPOI in this unique population.

Methods: A retrospective cohort study was performed at a single, academic tertiary care medical center
involving patients treated between the years of 2013 to 2023. Young patients were defined as those under
the age of 45 having been diagnosed and treated for oral cavity squamous cell carcinoma.

Results: 44 patients met criteria for this study, with average age 36 (11-45); 24 male, 20 female. The
majority of patients were never smokers (68%) and had no history of alcohol use (75%). The primary
subsites were oral tongue (77%). Twenty-one patients (48%) had no comorbidities. The average neutrophil
to lymphocyte ratio (NLR) was 18 (1.7-113). The most common primary tumor stage was T2 (32%)
followed by T1 (23%), T3 (18%) and T4a (16%). The average depth of invasion (mm) was 9.5 (0.6-29).
Perineural and Lymphovascular invasion were detected in 22 patients (50%) and 12 patients (27%)
respectively. Extracapsular extension was detected in 11 patients (25%). WPOI was recorded in 41 patients
and 36 (88%) had aggressive grades of 4 (18) or 5 (18). The majority of tumors (92%) with aggressive
WPOI were moderately or poorly differentiated. Average number of lymph nodes involved was 3 (0-34). Of
the patients with aggressive WPOI (36), 16 (44%) had at least two nodes involved. The treatments were
surgery alone (39%), surgery followed by RT (27%), surgery followed by CRT (30%). 19 patients had
recurrence after initial treatment, 13 of whom had aggressive WPOI. Of the latter, 9 of those recurrences
included regional and/or distant sites. Lastly, the overall survival rate in the cohort was 61% with the
average time of survival in years being 4.68 (0.25-14) however this may not reflect the actual number as
there were 5 patients who were lost to follow up.

Conclusions: Our study demonstrates that a significant number of young patients with oral cavity squamous
cell carcinoma patients have high risk pathologic features such as high grade WPOI (4-5), and nodal
involvement at diagnosis. Furthermore, this population also demonstrated high recurrence rate despite a
majority of patients receiving adjuvant therapy as part of standard of care treatment regimens. This study
highlights the need for early prevention, low threshold for nodal evaluation (sentinel node biopsy or elective
neck dissection), and frequent need for multimodality treatment in this population.
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“Development of Patient Reported Outcome Measure in Bony Facial Trauma”
Kent Curran, MD

Objectives: There are currently no validated patient-reported outcome measures
(PROMs) to specifically evaluate quality-of-life outcomes for patients who have
suffered bony facial trauma. Our goals are the following:

1) Investigate functional and psychosocial concerns that are self-identified as
important among patients following bony facial trauma

2) Formalize these factors into an appropriate patient-reported outcome measurement tool that can be
utilized clinically

Methods: We performed semi-structured interviews with ten providers at the University of Virginia and
other academic institutions who are experts within the field of facial trauma. Providers were asked about
functional and psychosocial concerns that patients with bony facial trauma may experience. Responses were
then used to create a preliminary PROM instrument, which was programmed for self-administration through
the Qualtrics online survey platform. Subsequent semi-structured interviews with fifteen patients affected by
bony facial trauma were conducted during the cognitive debriefing portion. Patients completed the
questionnaire and their responses provided focus to the finalized PROM survey.

Results: The final PROM instrument included functional concerns such as nasal obstruction, persistent
facial numbness, vision issues, and limited jaw mobility. Psychosocial concerns included difficulty
completing personal tasks, feeling depressed or anxious, and not wanting to spend time with family or
friends.

Conclusion: Using a standardized approach, we developed a patient-reported outcome measure specific to
bony facial trauma patients by performing semi-structured interviews with content experts as well as
cognitive debriefing interviews with patients. The final PROM included functional and psychosocial
concerns relevant to the bony facial trauma population, such as vision issues and difficulty completing
personal tasks. Future directions of the study will include a multi-institution validation phase with a larger
volume of patients.
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“Developing Laser-Based Non-Destructive Techniques for Characterizing Vocal
Fold Biomechanics”
Claudia Gutierrez, MD

Glottic insufficiency resulting from vocal fold (VF) immobility often manifests as
dysphonia and dysphagia, significantly diminishing patients’ quality of life. The
standard treatment involves injection augmentation, where a biodegradable material is
introduced into the thyroarytenoid (TA) muscle to medialize the affected VF and
facilitate glottic closure by promoting contact with the contralateral fold. However, 

current injectable materials (e.g., hyaluronic acid, calcium hydroxyapatite) fall short of replicating the native
biomechanical properties of the vocal folds.

Vocal folds are structurally complex laminar tissues, and their ability to vibrate and generate sound arises
from their extracellular matrix components and cellular architecture. Although histopathological techniques
have elucidated key aspects of VF structure, a comprehensive, quantitative, and non-destructive
characterization of their mechanical properties is still lacking.

To address this, we have demonstrated the use of Raman spectroscopy on rabbit vocal fold sections to
qualitatively assess collagen content. In parallel, we have developed a photoacoustic technique using Time
Domain Brillouin Scattering (TDBS) method to evaluate the relative stiffness of sectioned rabbit laryngeal
tissue. Our next step involves performing indentation experiments to obtain stiffness measurements,
enabling calibration of Raman and TDBS data. This integrated approach aims to support non-destructive,
spatially resolved quantification of both collagen composition and mechanical stiffness in vocal fold tissue.

The development of these assays will not only advance the understanding of the native vocal fold, but these
quantitative assays could be a breakthrough in the fundamental understanding of pathologic vocal fold
tissue. Furthermore, these assays will serve as new tools for the rigorous, quantitative preclinical
investigation of biomaterials engineered to restore the complex vocal fold structure and function.
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“Botulinum Toxin for Treatment of Synkinesis: Effects on Anxiety and Depression”
Nelson Gruszczynski, MD

Background: Patients with non-flaccid facial paralysis (NFFP) related synkinesis
have increased anxiety/depression and decreased reported quality-of-life. 

Study Objectives: Evaluate the changes in anxiety and depression scores among
patients with NFFP before and after botulinum toxin (BT) treatments.

Design type: Retrospective cohort study

Methods: Clinician-graded paralysis severity was assessed using the Sunnybrook Facial Grading System
(SB). Patient-reported facial and psychosocial function was measured using the Synkinesis Assessment
Questionnaire (SAQ) and Facial Clinimetric Evaluation (FaCE) Scale. Patient Health Questionnaire-2
(PHQ-2) and Generalized Anxiety Disorder-2 (GAD-2) questionnaires assessed depression and anxiety
symptoms. Paired t-tests compared patient assessment and questionnaire scores before and after treatment. 

Results: Sixty-eight patients with an average age of 54 years (SD±13.5) were included in this study. 78%
were female. Following BT treatment, patients demonstrated a significant improvement in SB (t = -7.14, p
<0.0001) and FaCE scores (t = -2.15, p = 0.041), a significant reduction in GAD-2 scores (t = 2.18, p =
0.03) and PHQ-2 score post-treatment (p = 0.016). There was no significant change in SAQ score (SMD =
-0.9, p = 0.71).

Conclusion: Botulinum toxin treatment of synkinesis is associated with improved facial function, improved
quality-of-life, and reduced patient-reported measures of anxiety and depression. 
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“Health Equity Evaluation of the Management of Oral Cavity Cancer Patients”
Chris Harryman, MD

Background: Persistent health inequities—rooted in racial, socioeconomic, and
geographic disparities—contribute to higher rates of undetected and late-stage cancers
in vulnerable populations. Our study assesses treatment timelines and follow-up care
for oral cavity cancer. Utilizing the Center for Disease Control’s (CDC) Social
Vulnerability Index (SVI) to gauge patients’ socio-economic and demographic
vulnerability, we investigate disparities in care based on SVI, race, and gender among 

patients evaluated at a single tertiary referral center.

Methods: Using the EPIC Slicer Dicer tool, we identified all oral cavity cancer patients treated surgically in
the Head and Neck Department. We collected demographic data, including age, gender, race/ethnicity, and
SVI. Clinical data included duration of symptoms prior to biopsy, time from initial Otolaryngological
evaluation to surgery, time from biopsy to surgery, length of stay, and follow-up duration. Data was
managed in REDcap, and statistical analyses were conducted using GraphPad software, employing ANOVA
for SVI group comparisons and t-tests for gender and race/ethnicity groups.

Results: Patients in the lowest SVI category (indicating lower vulnerability) had a statistically significant
shorter follow-up period compared to those in the highest SVI category (p = 0.0005, Welch corrected), as
well as a significantly shorter time from biopsy to surgery (p = 0.04). Non-White patients demonstrated a
trend toward longer hospital stays compared to White patients, averaging 6.3 days compared to 4.2 (p =
0.3). No significant difference was found in the time from initial ENT evaluation to surgery.

Conclusion: Patients with lower social vulnerability experience faster access to surgery and follow-up care,
suggesting that higher vulnerability may correlate with systemic delays. Additionally, the extended hospital
stays for non-White patients may reflect socio-economic and logistical challenges that complicate discharge.
Addressing these disparities has the potential to enhance care equity and outcomes for all oral cavity cancer
patients.
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“The Role of Cervical Osteophytes in Dysphagia”
Aleeza Leder Macek, MD

Introduction: Anterior cervical osteophytes are bony overgrowths of cervical
vertebrae. They can be found incidentally in up to 20-30% of elderly patients and are
often associated with osteoarthritis. There are case series and reports describing these
osteophytes contributing to dysphagia. Specifically, our study aims to elucidate the
differences in symptoms based on size and location of the osteophyte. We hypothesize
that patients with high cervical osteophytes (above the level of C6) are more likely to

 have aspiration and choking due to impaired airway protection and coordination.

Methods: A retrospective chart review was conducted of patients diagnosed with anterior cervical
osteophytes and dysphagia, collecting data on demographics, clinical presentation, imaging findings, and
treatment details. Analysis focused on associations between osteophyte levels and characterizations of
dysphagia symptoms and severity, progression, and treatment outcomes. All patients with secondary causes
contributing to dysphagia, such as prior surgery, stroke, or neurological disorder, or any suspected
contributing pathologies, were excluded.

Results: We identified 42 patients to include in the study. The majority of these patients were male (76%),
white (69%), and had higher cervical osteophytes (76%) with an average age of 69 and BMI of 30.3. The
most frequent level of involvement was C4–5 (52%) and mean osteophyte size was 16.4 mm (range 2.9–52
mm). Penetration aspiration scale (PAS) thin liquid scores were significantly worse in the high cervical
group (mean 3.5 vs 1.75, p = 0.012). Larger osteophyte size was significantly associated with higher PAS
scores for thin liquids (p = 0.010). Symptom prevalence and procedure rates did not differ significantly by
level or size, though ACDF/PCDF and PEG/NG tubes occurred exclusively in high cervical patient.

Conclusions: Osteophyte size and cervical level are important predictors of physiologic swallowing
impairment. Patients with higher cervical involvement demonstrated significantly worse PAS scores,
particularly for thin liquids, reflecting greater aspiration risk. These findings support the clinical relevance
of detailed radiographic assessment in the evaluation and management of dysphagia associated with anterior
cervical osteophytes.

The 49th Annual Fitz-Hugh Symposium ResearchThe 49th Annual Fitz-Hugh Symposium Research



Resident/Fellow Research Presentations (continued)

“Identifying Radiographic Biomarkers to Predict Clinical Outcomes of
Oropharyngeal Carcinoma using Deep Neural Network Models”
Akshay Murthy, MD

Abstract: The ability to predict the high-risk head and neck cancers is crucial to ensure
positive patient outcomes and survival. The current TNM staging paradigms do not
provide individualized information that could predict adverse outcomes between
identically staged patients. Deep neural networks are powerful tools that can be utilized
for early individualized outcome prediction that could alter and guide initial treatment.

Convolutional neural networks are a subset of deep neural network algorithms that are specialized in imaging
analysis and can be applied to radiographic images. We have developed and trained a 3-layer convolutional
neural network using the publicly available cancer imaging archive CT images to perform a radiomic analysis
in order to predict distant metastasis. This model achieved a 70% accuracy in correctly identifying distant
metastasis status. Currently in the process of applying this model to the UVA p16+ oropharyngeal carcinoma
patient population. Radiomic analysis will be performed on Aria radiation oncology CT tumor tracings for 52
patients. Gross tumor volume (GTV1) and maximum axial dimension will be used to predict final pathologic
outcome (distant metastasis, ENE, PNI/LVI, etc.). Future steps include prospective analysis of ~400 patients
at UVA with known p16+ oropharyngeal carcinoma for adverse pathologic outcome prediction and
application to oral cavity carcinomas.

“Association of Away Rotation Scholarships with Racial and Ethnic Minority
Diversity in Otolaryngology”
Shaley Charous, MD

Abstract: Diversifying the healthcare workforce is critical to providing access and improving
healthcare outcomes of minority groups. With long-standing underrepresentation in
Otolaryngology Head and Neck Surgery (OHNS) and now new requirements launched in 2020
from the Accreditation Council for Graduate Medical Education for programs to employ
recruitment and retention strategies, OHNS residency programs are increasingly advertising

financial scholarships for visiting study electives to attract diverse applicants. To date, the impact of these financial
scholarship initiatives on the race and ethnic diversity in otolaryngology training remains unclear. We utilized an
emerging race/ethnicity proxy based on surname and U.S. Census data to examine racial and ethnic diversity in
programs in the last 6 years.
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“Neural Network Analysis of Factors Differentiating Recurrent Croup from Asthma
in Children Referred to an Aerodigestive Service”
Ben Aunins, MD – (Faculty Mentor: Eric Dowling, MD)

Recurrent croup of childhood is an enigmatic, poorly-understood disorder that
accounts for a significant amount of unscheduled health care. Purpose: We examined
structural, biological, pathogen-related, racial/ethnic, environmental, and socio-cultural
variables differentiating recurrent croup from asthma in children referred to an
aerodigestive (AD) service with binary regression and neural network models. 

Methods: Children underwent direct laryngoscopy, bronchoscopy with lavage (BAL), and
esophagoduodenoscopy (EGD) under anesthesia. BAL was evaluated for pathogens and granulocytes, and
blood for total eosinophils, IgE, and allergen-specific IgE. The sample was stratified into children with
recurrent croup (n=180) and asthma (n=243). Monovariate tests identified independent variables associated
with recurrent croup for inclusion into a multivariable binary model and a deep learning neural network. 

Results: Factors most differentiating recurrent croup from asthma in the binary model were
laryngeal anomalies, school-age, male sex, and enrollment post-COVID quarantine. Net classification
accuracy was 73%, and the area under the receiver operating characteristic (ROC) curve was 0.80. The
neural network performed better, the testing data set had comparable classification accuracy of 72%, but a
greater ROC area of 0.83. In contrast to the binary model, the neural network ranked lower BAL eosinophils
and older symptom onset as important predictors of recurrent croup. 

Conclusion: In children referred to an AD service, factors distinguishing recurrent croup from asthma
include narrowing of the subglottis, lower type-2 inflammation, and older age of enrollment. We thus
speculate recurrent croup is a complex syndrome with an inception phase during preschool that in some
cases leads to subglottic remodeling.
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“Clinical Perspectives and Complication Profiles in Vocal Fold Injection
Augmentation”
Noah Thornton, BS

Objective: To characterize contemporary vocal fold injection augmentation (VFIA)
practices across academic laryngologists and to assess the safety profile of hyaluronic
acid (HA)-based VFIA through a combination of qualitative expert perspectives and
quantitative analysis.

Methods: This multi-method investigation included (1) a nationwide landscape study of 20 fellowship-
trained laryngologists using semi-structured interviews and surveys to evaluate procedural variability,
decision-making, and technical challenges in VFIA, and (2) a retrospective cohort analysis of 299 HA-based
VFIA procedures at a single institution to quantify complication rates, including inflammatory reactions,
and assess risk factors, such as injection volume and COVID-19 vaccination status.

Results: Thematic analysis of 9.5 hours of expert interviews (mean duration: 28 minutes) identified 14
critical themes influencing VFIA, encompassing procedural decision-making, injectable properties, safety
profiles, and systemic practice constraints. Hyaluronic acid was the most commonly used injectable (80%),
preferred for its injectability and reversibility, although inflammatory complications were noted.
Additionally, the retrospective analysis demonstrated a low overall complication rate (4.0%), with
inflammatory reactions comprising 2.34% of cases. All inflammatory reactions resolved with corticosteroid
therapy and no long-term sequelae. Injection volume was significantly associated with complication risk
(p=0.037), while no association was found with COVID-19 vaccination (p=0.84).

Conclusion: VFIA practices are heterogeneous, shaped by individual training, material properties, and
logistical barriers. HA-based VFIA remains safe, with infrequent and manageable complications. Future
innovations should aim to enhance material rheology, procedural control, and standardization to optimize
patient outcomes.
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“Chitosan-L-DOPA MAP Gel for Acute Laryngeal Injury”
Ryan Stepp, BS

Objective: This study aimed to evaluate the efficacy of an innovative Chitosan-L-
DOPA-modified MAP hydrogel in reducing fibrosis and enhancing healing
compared to saline and blank MAP gel for the treatment of Acute Laryngeal Injury
(ALgI).

Methods: Three experimental groups were studied: untreated control (saline), blank MAP gel, and
Chitosan-L-DOPA MAP gel (dMAP2). Evaluations included retention of the material after 4 days and
healing after 14 days. Histological evaluation included posterior glottic thickness (PGT) via H&E
staining, collagen type within the posterior glottis via immunofluorescence staining, glycosaminoglycan
content via Alcian Blue-Periodic Acid Schiff (AB-PAS), and collagen fiber orientation through
picrosirius-red staining (PSR) imaged under polarized light.

Results: By Day 4, dMAP2 was found to still be present compared to control and blank MAP. PGT in
both MAP groups were not found to be significantly different compared to controls. dMAP2-treated
animals had significantly lower collagen III and higher collagen I levels (p < 0.001). On Day 14, PGT
showed no significant differences between dMAP2 and controls. Collagen I levels were 30–50% higher
(p < 0.001), and collagen III levels were less than half that of controls (p < 0.001) in dMAP2-treated
animals.
 
Conclusions: The Chitosan-L-DOPA-modified MAP gel effectively reduced fibrosis and improved
healing compared to controls.
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