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It Takes a Team

Paula Gregory, DO, MBA, FACOFP

This edition of OFP focuses on topics of interest to readers,
including the childhood obesity epidemic, the care of
transgender patients, and the treatment of trigger finger.
All are important to the physician of today. The osteopathic
profession and family osteopathic physicians are far richer
for the collaboration and articles seen in OFP.

Family medicine physicians must know more, recognize
more, and treat more complex and ever- changing disease
states. Osteopathic physicians are often the only resource
for the community and must be well versed in all aspects
of medicine, frequently working without other specialties
nearby. That is why it is especially important to recognize
the work of the journal as it educates us on changes in
medicine, with topics of interest to the osteopathic family
physician, serving as a solid resource for our readers.

Our peer reviewers and editorial committee have been
impactful in advising and ensuring the content is applicable
and contains information for our daily practice. They spend
many hours reviewing and collaborating with the editors
and authors to bring the most up-to-date information to
this journal.

The editors of our journal have advised and mentored
countless contributors over the years of the journal's
publication. Please join with me in recognizing the past
editors, the editorial committee, and the peer reviewers
who work to ensure that the journal has content relevant
for the physician.

The past 75 years of ACOFP have shown that our leaders
steered the community, and we are indeed standing on
the shoulders of giants as we look forward to the future.
Thanks to the previous leaders of the ACOFP.

The future of osteopathic medicine is a path that embodies
principles that have withstood the test of time. The
esteemed journal editors and writers, who dedicate time
and knowledge so that we are ready to face the challenges
of practice and leadership, should be recognized for their
efforts and steadfastness.

We are enriched daily due to these wonderful role models.
It is with gratitude and renewed hope in the osteopathic
profession that we look forward to many more journal
articles and issues. The future is bright for us, as many
wonderful physician writers, peer reviewers, and student
writing fellows are dedicated to educating us.



Vaccines and Knowledge: Silent Guardians Against HPV

What We Know About HPV and What We Need to Know About HPV

To the OFP Editor:

Student Doctors Anna-Taylor Harbin and Alexa Lane provided a useful overview of human papillomavirus in the OFP
Patient Education Handout (published in the Fall 2024 issue). They also raised some important questions concerning HPV
for family physicians.

Which HPV-related cancers can be screened for? While the authors argue that cervical cancer is the only HPV-related
cancer that can be screened for, and it is currently the only HPV cancer screening included in the preventive medicine
guidelines, there are other HPV-related cancers that should be screened for in high-risk populations.

There is a screening method for HPV-related rectal cancer called the anal Pap smear (also known as anal cytology or anal
rectal cytology (ARC)." This test involves collecting cells from the anus using a swab, like a cervical Pap test. The collected
cells are then examined under a microscope for abnormalities that could indicate precancerous changes or cancer.?

If abnormal cells are detected, further tests, such as a digital anal rectal examination (DARE) or high-resolution anoscopy,
may be recommended to examine the anal canal more closely and potentially treat any precancerous lesions.

Esophageal cancer from HPV virus can also be tested for by esophagoscopy and biopsy.> While the test is too intrusive to
be a screening test for the public, there are times when this should be pursued.*

Noting that we do not treat men who have HPV, even though HPV is associated with penile cancers in men,® raises more
questions.® And the issue of whether HPV infection is sexually transmitted or sexually activated is one that our patients
will ask about and could direct future research.”®

Tyler Cymet, DO, FACOFP

Primary Care and Internal Medicine, lllinois College
of Osteopathic Medicine (Proposed)

SOURCES

1.Howard Brown Health Center. (2019). Anal dysplasia screening guidelines. https:/howardbrown.org/wp-content/
uploads/2019/08/Howard_Brown_Health_Anal_Cancer_Screening_Guidelines-2019.pdf

2. National Cancer Institute. (2024.) Anal cancer advances open door to screening and prevention. https:/www.
cancer.gov/news-events/cancer-currents-blog/2024/anal-cancer-screening-self-collected

3. National Cancer Institute. (2024.) Esophageal cancer screening (patient version). https:/www.cancer.gov/types/
esophageal/patient/esophageal-screening-pdq

4.Weaver, B. A., & Cymet, T. C. (2011). Human papillomavirus: Every answer raises more questions. Journal of
Osteopathic Medicine, 111(s32), ii-2.www.cancer.gov/types/esophageal/patient/esophageal-screening-pdq

5. Bailey, J., & Cymet, T. C. (2006). Planning for the HPV vaccine and its impact on cervical cancer prevention.
Comprehensive therapy, 32, 102-105.

6. Cymet, T. C. (2006). The secret sits. AOA’s Women and Wellness, 106, 2-3.
7. Cymet, T. (2007). HPV prevalence and transmission. JAMA, 298(1), 38-38.
8. Cymet, T. (2007). Talking about HPV has its challenges. Journal of Family Practice, 56(2), 112-113.
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As we progress in 2025, | am privileged to share my reflections in
this special edition of the Osteopathic Family Physician. This issue
marks the 75th anniversary of the American College of Osteopathic
Family Physicians (ACOFP), a significant milestone that celebrates
our enduring legacy and calls us to reaffirm our commitment to

the principles that define osteopathic family medicine: compassion,
service, and a holistic approach to care that considers each patient’s
physical, emotional, and social well-being.

For 75 years, ACOFP has supported osteopathic family physicians

by serving as a beacon of advocacy, education, and innovation. Our
organization has empowered physicians to meet the needs of their
patients and communities while upholding the values of integrity and
holistic care. The commemorative timeline and features in this issue
illustrate the evolution of ACOFP and its transformative impact on
our profession. They remind us of the tireless efforts of those who
came before us and challenge us to honor their legacy by addressing
the opportunities and obstacles of today.

The articles in this issue highlight the adaptability and commitment
of osteopathic family physicians to addressing the full spectrum of
healthcare. Discussions on inclusive care for transgender patients,
approaches to managing childhood obesity, and the application of
osteopathic principles to postpartum pelvic girdle pain illustrate the
broad impact of our profession. Reviews of treatments for trigger
finger and the use of statin therapy over the long term emphasize
the importance of integrating evidence-informed practices into
clinical care. These contributions underscore our shared mission to
provide personalized patient-centered care that upholds the values
of osteopathic medicine.

The observances we celebrate in March further align with the
principles of equity, inclusivity, and safety that guide our profession.
International Women'’s Day, Women'’s History Month, and
International Transgender Day of Visibility highlight the importance
of providing equitable healthcare to all individuals, regardless of their
background or identity. These occasions inspire us to continually
refine our approaches to patient care and ensure we treat each
person respectfully and with dignity. Patient Safety Awareness Week
emphasizes our responsibility to maintain the highest trust, quality,
and safety standards in every patient interaction.

For those of us engaged in academic medicine, Match Day on
March 21st represents a defining moment as we celebrate the next
generation of osteopathic physicians stepping into their residency
training. This milestone underscores our duty to serve as mentors,
educators, and role models for these future leaders of osteopathic
family medicine. By imparting values and practical skills, we ensure
that they will continue to uphold and advance the mission of our
profession.

National Doctors’ Day on March 30th allows us to reflect on the
privilege and responsibility of being a physician. This day provides
an opportunity to honor our predecessors' contributions, celebrate
our colleagues’ achievements, and recommit to delivering hope and

Preparing for the Challenges and Opportunities Ahead
Brian A. Kessler, DO, DHA, FACOFP dist.

healing to the individuals and families we serve. It reminds us of our
patients’ profound trust in us and the transformative impact of our
work on their lives.

As we commemorate ACOFP's 75th anniversary, we must also look to
the future with resolve and purpose. The challenges we face today,
from addressing healthcare disparities to navigating technological
advancements, present unique opportunities for osteopathic family
physicians to lead with empathy, expertise, and creativity. We must
advocate for policies that promote patient-centered care and ensure
all individuals have access to the resources necessary to achieve
optimal health outcomes. By uniting our efforts, we can strengthen
the foundation for future generations of osteopathic physicians.

We must deepen our community engagement and build collaborative
partnerships to advance our impact. Osteopathic family physicians
bring a unique perspective to healthcare by understanding the
holistic needs of patients within the context of their families and
communities. By working closely with community organizations,
health systems, and policymakers, we can address the root causes

of health disparities and develop solutions that improve outcomes
for all. These collaborations enhance our ability to meet diverse
populations’ needs while reinforcing osteopathic family medicine’s
role as a leader in compassionate and comprehensive care.

The upcoming ACOFP Annual Convention in Palm Springs will allow
us to celebrate our collective achievements, foster connections, and
energize our shared mission. A highlight of the event will include the
inauguration of Dr. Gautam Desai as the next ACOFP President. Dr.
Desai's dedication, vision, and leadership will guide our organization
toward continued excellence and innovation. His work reflects our
values and sets the stage for a vibrant and impactful future for
ACOFP and osteopathic family medicine.

| want to express my deepest gratitude to each of you for your
dedication and contributions to our profession. Your work upholds
the pillars of osteopathic family medicine and ensures that our
mission continues to thrive. Together, we will advance the health
and well-being of the individuals and communities we serve and
build a stronger foundation for the next generation of osteopathic
physicians.

I wish you a fulfilling and prosperous year ahead. Let us embrace
this milestone to honor our past, strengthen our present, and shape
a future where osteopathic family medicine continues to lead with
integrity and purpose.

Warm regards,

2o, FACOFP, disT:

Brian A. Kessler, DO, DHA, FACOFP dist.
2024-2025 President, American College of Osteopathic
Family Physicians
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ABSTRACT

Individuals who identify as transgender (TGD) who are taking gender-affirming hormone therapies
(GAHT) may experience physiologic changes that impact the interpretation of laboratory results,
diagnostic tools, and risk calculations. This review provides guidance for healthcare practitioners on
navigating these challenges to ensure appropriate and safe patient care. Key considerations include
interpreting standard laboratory results and vital signs, alongside recommendations for preventative
cancer screening and cardiovascular risk assessments. Additionally, there are some key considerations
when using the CHA2DS2-VASc score in TGD patients with atrial fibrillation, as well as when interpreting
a QT/QTc interval. Hormone therapies may also influence a patient's risk of venous thromboembolism
(VTE), necessitating vigilant monitoring and avoidance of supraphysiologic hormone levels. Renal
function estimations in patients on GAHT require careful consideration, with alternative equations
potentially offering more accurate assessments. Finally, pulmonary function testing poses challenges,
highlighting the need for gender-affirming approaches in interpretation. Overall, this comprehensive
review underscores theimportance of individualized care and shared decision-making in TGD healthcare.
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BACKGROUND

A person who identifies as transgender (TGD) is someone
whose sex assigned at birth (defined as one’'s chromosomal
makeup and generally assigned based on external genitalia)
is incongruent with the gender they identify with (defined
by the societal characteristics of being a man or woman).!
Patients experiencing psychologic stress due to this
mismatch are said to be experiencing gender dysphoria.!
TGD patients can transition and express their gender in
a variety of means including social, legal, surgical, and
medical via gender-affirming hormone therapies (GAHT). A
TGD person may pursue all, none, oracombination of these
therapy types. Transitions are often discussed in terms of
patients going from male to female (MtF) or female to male
(FtM), although patients who identify as nonbinary may
also use these means to algin with their gender identity.’
In terms of GAHT, there are various approaches to how
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these medications are titrated, all centered around the
patient's satisfaction with secondary sex characteristics
and safety.! Common medications used for this type of
hormone replacement therapy (HRT) include estradiol and
testosterone. Obtaining a detailed history of a patient's
transition is crucial for providing appropriate care.

Laboratory tests, diagnostic tools, health screenings, and
risk calculations differ based on one’s sex assigned at birth.
Surgical or medical transitioning can alter physiology,
affecting the accuracy of these laboratory values,
screenings, tools, or scores when the patient's sex assigned
at birth is used. This review aims to review the use of such
tools in patients on GAHT and discuss recommendations
on when to use birth sex vs gender identity.

INTERPRETATION OF STANDARD
LABORATORY RESULTS AND VITAL SIGNS

Common laboratory tests may be affected by sex steroids
or body size.? Accurate interpretation of these results,
considering GAHT, is essential in providing accurate
evidence-based care. Table 1 summarizes major changes
in common laboratory values affected by GAHT. There
is no significant impact on vital signs in TGD patients
using GAHT.3#4
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TABLE 1: Common laboratory tests and effects of GAHT

Laboratory Test

Hematology

Hemoglobin,
hematocrit, red
blood cells (RBC) 3*

Persons on Masculinizing
HRT

Initial: increase at
initiation; stabilizing at 6
months

Long term: maintains for
at least 5 years

Typical levels: same as
cisgender males

Persons on Feminizing
HRT

Initial: decrease at
initiation; stabilizing
at 3 months

Typical levels: same
as cisgender women

volume (MCV),
white blood cells
(WBC)3S

Basic Metabolic P
Chloride?

anel

Long term: decrease
with use up to 3-5 years

Platelets® No change Initial: increase from
baseline; no absolute
change

Mean corpuscular | No change No change

No changes

Sodium?

No change

Initial: decrease at
initiation; stabilizing
at 3-12 months

Long term: maintains
for at least 5 years

Glucose?

Creatinine3#

No change

Renal Function Tests

Initial: increase at
initiation; stabilizing at
6 months

Initial: increase
at initiation for 6
months

Long term: returns
to normal after 6
months

Long term: decrease
at 12 months

Albumin?

Alanine
aminotransferase
(ALT)348

No change

Liver Function Tests

Initial: increase
beginning at 48 months

Long term: continued
for at least 5 years

Initial: decrease at
initiation
Long term: decrease

continues for up to
5 years

No changes

Lipid Panel

Low-density
lipoprotein (LDL)**

Long term: relative
increase through 5 years

Alkaline No change Initial: decrease at

phosphatase initiation

(ALP)>48
Long term: return
to normal levels at
5 years

Aspartate No change No change

aminotransferase

(AST), total

bilirubin3+¢

No changes

High-density
lipoprotein (HDL)**

Long term: relative
decrease through 24
months

Long term: relative
increase through 5
years

Total cholesterol,
triglycerides®#

No change

No change

For persons on GAHT, laboratory values that change with
HRT use (Table 1) typically return to normal range around
10 weeks after discontinuing estradiol and 11 weeks after
stopping testosterone therapy.?

PREVENTATIVE SCREENING

When assessing an individual's need for adult preventative
care, consider their use of GAHT and any gender-affirming
surgeries.” Gender dysphoria does not affect cancer risk,
but can decrease the likelihood of screening for birth
sex organs due to both provider and patient factors.’”
Some patients might find screenings gender affirming,
such as mammograms for patients on feminizing HRT,
while patients on masculinizing HRT might experience
physical and emotional discomfort during Pap smears."
When screening patients who have undergone gender
affirmation, it is important to get a thorough organ
inventory to assess their risks. Table 2 summarizes
recommendations on which patients should receive
gender-related preventative screenings.

Cardiovascular Risk (Primary Prevention)

Current cardiovascular risk scores do not account for
the impact of GAHT on patients. Cardiovascular risk
assessment tools include the Framingham Risk Score,
Reynolds Risk Score, SCORE (Systematic COronary Risk
Evaluation), and QRISK/JBS, which all use gender or sex to
stratify cardiovascular risk."

GAHT may contribute to poor cardiovascular health in
TGD people because of the potential cardiovascular
effects of these treatments, such as an increased risk
for venous thromboembolism (VTE) among TGD women
taking estradiol.’? Studies have identified a higher risk of
CVD or stroke in TGD women on GAHT compared with
cisgender counterparts.'®'> However, these studies often
do not quantify the individual's baseline cardiovascular risk
before GAHT, nor differentiate the type, dose, or duration of
GAHT utilized.

The American Heart Association (AHA) suggests coronary
artery calcium (CAC) as a tool to classify cardiovascular
risk in individuals with borderline or intermediate
estimated 10-year risk, as part of shared decision-making."
CAC is recommended in adults ages 40 to 75 years with
LDL 70 to 189 mg/dL and 5% to 19.9% 10-year
atherosclerotic cardiovascular disease (ASCVD) risk, or
those with <5% risk and a family history of premature
ASCVD." In a small cohort of TGD individuals (n = 47) on
GAHT, the CAC score was similar to their cisgender age-
matched counterparts.’™ Table 3 summarizes how the CAC
score can inform statin use.
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TABLE 2: Preventative health screening in transgender patients

Persons on Masculinizing
HRT

Persons on Feminizing HRT

Cancer

Breast’ Without bilateral GAHT 5-10 years:
mastectomy: follow screening mammography
guidelines for cisgender every 2 years starting at
females age 50 years
With chest reconstructive No GAHT: no routine
surgery: yearly chest wall screening
and axillary exams

Cervical’® Intact cervix: annual Pap No screening needed
smear over the age of 21
years
Consider pretreatment
with vaginal estrogen to
obtain adequate sample
Total hysterectomy, no
history of precancerous
cervical legions or cervical
cancer: no screening
needed

Colon’ Follow guidelines for Follow guidelines for
cisgender patients cisgender patients

Prostate’ No screening needed Follow guidelines for

cisgender males

Endometrial” | Follow guidelines for

cisgender patients

Follow guidelines for
cisgender patients

Ovarian’ Follow guidelines for Follow guidelines for

cisgender patients cisgender patients

Osteoporosis Screening®

Recommended for Consider bone mineral
patients who are not density (BMD) testing at
compliant with hormone baseline.

therapy, or who develop
risks for bone loss

Individuals at low risk:
start screening at age 60
years

Human Papillomavirus (HPV) Screening?®

Follow guidelines for
cisgender patients

Abdominal Aortic Aneurysm (AAA) Screening

No formal No formal
recommendation recommendation

No screening needed

TABLE 3: CAC score interpretation®*

Absolute CAC
Score

-Year ASCVD Risk Statin Benefit

=100 >7.5% Recommended

>300 Higher than 7.5% High intensity

>1000 Need for aggressive LDL High intensity
lowering

Although there is no consensus on how to utilize
cardiovascular risk assessment tools in TGD patients,
considering the type and duration of hormone therapy
is important. Suggested strategies for quantifying risk
with binary cohort equations include using sex assigned
at birth, affirmed gender, or an average of both, though
these may overestimate or underestimate actual
risk. Alternatively, the CAC score may provide a more
accurate cardiovascular risk assessment and inform
therapy interventions better. Due to the lack of data

in the TGD population, shared decision-making about
potential cardiovascular risk and primary prevention
is crucial.

Atrial Fibrillation

The CHA2DS2-VASc risk score has the best evidence for
predicting thromboembolic risk in people with atrial
fibrillation requiring anticoagulation.'® The sex category
criteria apply one point to female sex as a risk factor, but
do not account for estrogen use or TGD females on GAHT.

Nielsen et al. evaluated the impact of female sex
as a risk modifier for stroke in atrial fibrillation and
confirmed an excess risk among females. The risk was
more pronounced in those with at least two nonsex-
related risk factors.” The effect of female sex was
notably higher stroke risk in individuals with a CHA2DS2-
VASc score of 2, 4, or 5 compared to cisgender males."”
While the study did not evaluate the impact of estrogen
therapy on event risk, it suggests that hormone therapy
in MtF patients may warrant consideration, especially in
those with additional risk factors.

Decreasing testosterone levels have been linked
with  increased incidence of atrial fibrillation.'®
In cisgender males older than 55 years, there was a
correlated increase in atrial fibrillation risk with each
standard deviation decrease in testosterone levels.”®
Additionally, individuals who achieved therapeutic
testosterone levels with replacement therapy had a
lower risk of atrial fibrillation compared to those with
subtherapeutic levels.

QT/QTc

GAHT may influence QTc interval duration and risk for
dysrhythmias, particularly if titrated to match levels in
cisgender patients.” There is limited direct evidence to
delineate appropriate changes in QTc changes in TGD
patients on GAHT. Studies in cisgender patients on HRT
have been used to inform the risks of QTc changes.
The available studies also used different cutoffs for QTc
prolongation.

The approach to hormone therapy in persons on feminizing
hormones mirrors HRT in agonadal and menopausal
cisgender females. Research in postmenopausal cisgender
females taking HRT demonstrates that estrogen therapy is
associated with QTc lengthening and progesterone limits
the QTc prolongation.'

Effects of endogenous testosterone on repolarization
are suspected to be responsible for the shorter QTc in
cisgender males.” In hypogonadal cisgender males on
testosterone HRT, normal testosterone levels reduce the
QTc changes and risk of Torsade de Pointes ( TdP).'®
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In patients receiving GAHT, it is recommended to avoid
supraphysiologic levels of hormones and monitor for
QTc changes before and during GAHT. Also, one should
consider the individual's overall risk for dysrhythmias and
avoid QTc-prolonging medications, especially in patients
with baseline QTc prolongation.

VTE Risk

The use of exogenous hormones impacts the risk of VTE
and is correlated to the patient's comorbidities, estrogen
formulation (type and route), and duration of GAHT.1%2°

Prediction and risk stratification tools for pulmonary
embolism (PE) include the Pulmonary Embolism Rule-
out Criteria (PERC), Wells Score for PE, revised Geneva
score (RGS), Pulmonary Embolism Severity Index (PESI),
simplified PESI (sPESI), and the Hestia criteria.?’ The Wells-
PE and RGS do not consider sex, gender, or hormone use
as risk factors. However, the PERC incorporates hormone
use, assigning one risk point for use of oral contraceptives,
HRT, or estrogen use in male or female patients, thus
accounting for anyone on GAHT.

The PESI, sPESI, and Hestia criteria are used alongside
clinical judgement to help identify patients suitable for
outpatient treatment of PE.2' The PESI assigns 10 points
(out of a possible 125) to male gender, which may affect
its accuracy in patients taking GAHT. In contrast, the sPESI
and Hestia criteria do not rely on gender to inform the
clinical decision, potentially making them more accurate
for clinical decision.

Nephrology

Literature on assessing renal function in TGD individuals is
inconsistent or based upon small observational studies.?
Although glomerular filtration rate (GFR) can be measured
directly, it would be impractical for routine monitoring.
Therefore, we utilize estimates of renal function based
on surrogate biomarkers including serum creatinine and
serum cystatin-C.

Creatinine clearance is dependent on gender and muscle
mass, hence changes in serum creatinine. GAHT affects
muscle mass, thereby impacting creatinine levels. Serum
creatinine changes over time in patients on GAHT, with
a significant increase at 6 months in individuals taking
testosterone and a decrease at 12 months in those taking
estrogen.?

Kidney Disease Improving Global Outcomes (KDIGO)
recommends the use of the eGFRcr-cys equation to
estimate a patient’s GFR, which is an average of the eGFRcr
and eGFRcys equations. However, both equations may
be inaccurate in the TGD population.?? An alternative for
assessing renal function in TGD individuals is the KDIGO
CKD EPI eGFRcys equation. Although gender is a variable

in this equation, the results are less affected by gender.?
Another alternative is the European Kidney Function
Consortium (EKFC) cystatin equation, which does not
differentiate results based on gender. It was found to be
unbiased and more accurately reflects directly measured
GFR compared to the KDIGO CKD EPI eGFRcys equation.?224

Consideringthelimitations ofthe KDIGO CKD EPlequations,
it is most appropriate to utilize the EKFCcys calculation to
obtain the most accurate assessment of renal function
for all patients, as this eliminates confounders relating to
gender or muscle mass. Table 4 details which ideal body
weight (IBW) equation and gender to use for patients on
GAHT using the Cockcroft-Gault equation.?

TABLE 4: 1BW and gender recommendations for the Cockcroft-Gault
equation?®

Less than 6 months | IBW and gender: based on sex assigned at birth

At least 6 months IBW and gender: based on gender identity

PULMONARY TESTING

Currently, the American Thoracic Society recommends
identifying and respecting gender identity, but utilizing sex
assigned at birth for the gender reference range during
pulmonary function testing (PFT).2%?” Altering the gender
reference range when interpreting spirometry results can
significantly alterthe diagnosis of restrictive and obstructive
lung disease, potentially leading to misdiagnosis and
inappropriate treatment in TGD patients.

PFT uses a cisgender algorithm for lung function
estimation. Providers inconsistently apply female and
male reference ranges for TGD patients when interpreting
PFT. Using male predicted values for a female-sized body
can result in pseudorestriction, while the opposite can
mask true restriction.?

Lung function in patients who start GAHT earlier in puberty
will likely align more closely to the lung function of their
affirmed gender.2® However, further research is needed
to define the effects of prepubertal gender-affirming
hormones on lung size in this population.?’

Hormones play a role in the development of obstructive
sleep apnea in cisgender individuals. Consideration should
be given to repeating a sleep study in a patient who starts
GAHT.#

Individuals who use chest wall binders report shortness of
breath, chest pain, scarring, and rib fracture.?” Up to 50%
of binder users report respiratory complaints, yet only
approximately 20% seek medical care.? Binder use may
alter the outcomes of physiologic pulmonary testing.
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CONCLUSION

This review highlights the intricate landscape of caring
for patients undergoing GAHT and emphasizes the need
for further research across multiple domains. Nuanced
guidelines that consider both sex assigned at birth and
gender identity are essential in providing comprehensive
recommendations. Continued investigation and innovation
are crucial for advancing towards optimal care and support
for this underserved population.

LITERATURE SEARCH AND DATA
SOURCES

Current disease state guidelines were utilized to identify
commonly recommended scoring systems that included
references to gender or hormone therapy. PubMed
and Google Scholar were searched using these scoring
systems and their associated disease states as primary
search terms in addition to the terms gender, female,
male, transgender, and hormones.
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ABSTRACT

Rates of obesity among adults and children in the United States have been on the rise for decades and
continue to increase based on recent studies. This is due to a combination of individual, environmental,
and socioeconomic factors. Most recent studies indicate that 19.7%, or approximately 14.7 million
children and adolescents, are affected by obesity. Addressing and preventing obesity in this population
requires a comprehensive approach that includes counseling on healthy diet and exercise, behavioral
interventions, possible pharmacotherapy, and, in some cases, surgical referral. A team-based approach
is recommended, involving physicians, exercise physiologists, physical therapists, dietitians, diet
assistants, psychologists, and social workers. While therapeutic lifestyle changes are the primary
focus of treatment, providers must also consider socioeconomic factors, mental health, treatment
of comorbidities, and familial factors in their treatment plans. Primary care providers should be
familiar with all treatment options, including pharmacotherapy and when to refer for bariatric surgical
consultation. This article aims to summarize the risks and consequences of childhood obesity, outline
the approach the osteopathic family physician can take to treat the pediatric patient with obesity, and
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provide updates on the latest guidance and recommendations available.

INTRODUCTION

Obesity arises from a complex combination of factors,
including various individual, environmental, and
socioeconomic influences." The prevalence of obesity
among adults and children has been on the rise for
decades? and continues to rise, according to the latest
studies.> Between 2017 and March 2020, the rate of obesity
among children and adolescents in the United States was
19.7%, indicating that approximately 14.7 million youths
aged 2 to 19 years were affected by obesity.® This is a
stark increase from the 16.9% of children with obesity
in 2009 to 2010.# As osteopathic family physicians are
particularly well suited to provide comprehensive care
through a holistic treatment approach for all patients, this
article aims to summarize the risks and consequences of
childhood obesity, outline the approach the osteopathic
family physician can take to treat the pediatric patient with
obesity, and provide updates on the latest guidance and
recommendations available.
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DEFINITION

Obesity is characterized by an excessive accumulation of
body fat, typically assessed in adults through body mass
index (BMI), calculated by dividing body weightin kilograms
by the square of height in meters. Obesity is characterized
by a BMI equal to or greater than 30.0 kg/m?, while severe
obesity is indicated by a BMI equal to or greater than 40.0
kg/m2.> BMI serves as a widely recognized screening tool
for obesity in children over 6 years old and is endorsed
with Grade B evidence by the US Preventive Services Task
Force (USPSTF).6” For children, BMI is adjusted based on
percentiles for age and sex: normal weight (5th to 84.9th
percentile), overweight (85th to 94.9th percentile), obesity
(295th percentile to 120% of 95th percentile), class 2
obesity (>120% of 95th percentile), and class 3 obesity
(>140% of 95th percentile).® Although BMI has limitations,
it remains the simplest method for identifying obesity.®
Notably, there is no universally accepted definition of
obesity in children under 24 months'®; however, those
at risk can be identified using World Health Organization
(WHO) weight-for-length charts."

COMORBIDITIES/COMPLICATIONS

Many adults with obesity have other serious chronic
diseases. Examples include 58% of US adults with obesity
have high blood pressure, a risk factor for heart disease,
and about 23% of adults with obesity have diabetes.?
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Similar patterns can be seen in children as numerous
potential consequences have been identified, including
cardiovascular disease, type 2 diabetes mellitus, asthma,
obstructive sleep apnea, musculoskeletal disorders,
nonalcoholic fatty liver disease, attention deficit/
hyperactivity disorder, conduct disorder, depression,
learning disability, developmental delay, and lower
executive function.’>? Moreover, childhood obesity has
been linked to a higher risk of cancer, particularly multiple
myeloma, colorectal, uterine corpus, gallbladder, kidney,
and pancreatic cancers in young adults who were obese as
children.?'22 Children with obesity also face elevated risks
of discrimination and bullying.2* Additionally, these health
challenges often persist into adulthood, as adolescents
with obesity are five times more likely to have obesity as
adults, with approximately 80% maintaining their weight
status into adulthood.?

DEMOGRAPHICS AND RISK FACTORS

Childhood and adolescent obesity stem from a complex
interplay of genetic, behavioral, and environmental factors.
Healthcare providers should prioritize monitoring patients
with predisposing factors for obesity, such as parental
obesity, inadequate nutrition, reduced physical activity,
sedentary lifestyles, insufficient sleep, high consumption of
sugary drinks and fast food, bedroom television, low family
income, and food insecurity.?>?® It is crucial for clinicians
to also consider risk factors in younger children, including
maternal/gestational diabetes, gestational hypertension,
maternal smoking, excessive gestational weight gain, and
rapid infant growth.?>%’

When reviewing the statistics on obesity prevalence by
patient demographics, it should be noted that some
groups are disproportionately affected more than others.
Obesity prevalence among children and adolescents aged
2 to 19 years varied by age, race/ethnicity, and family
income. Rates increased with age, ranging from 12.7%
among those aged 2 to 5 years to 22.2% among those aged
12 to 19 years. Highest prevalence was observed among
Hispanic (26.2%) and non-Hispanic black (24.8%) youths,
followed by non-Hispanic white (16.6%) and non-Hispanic
Asian (9.0%) youths. Obesity rates generally decreased with
higher family income levels. Overall, obesity prevalence
did not significantly differ between boys (20.9%) and girls
(18.5%), except among specific age groups and racial/
ethnic categories. Among US girls, obesity prevalence was
highest among non-Hispanic Black girls (30.8%). Among US
boys, obesity prevalence was highest among Hispanic boys
(29.3%). Boys had higher obesity rates than girls among
those aged 6 to 11 years and among non-Hispanic Asian
youths and those from higher-income families. Conversely,
among non-Hispanic black youths, obesity prevalence was
lower in boys compared to girls.?

The American Academy of Pediatrics (AAP) guidelines
published in 2023 acknowledge that obesity is a
multifaceted chronic disease whose risk and treatment
challenges are impacted by adverse childhood experiences
(ACEs) and social determinants of health (SDoH). The
guidelines also highlight the fact that obesity does not
affect all demographics equally, requiring providers to be
aware of the impact of factors like racism on management
of childhood obesity.%

Patterns of obesity prevalence can vary based on
sociodemographic characteristics, such as age, race/
ethnicity, and family income. When looking at the effect
income can have on childhood obesity, research has shown
obesity prevalence increases as family income decreases
with obesity noted in 11.5% of US children with family
income more than 350% of the Federal Poverty Level (FPL),
21.2% with family income 130% to 350% of FPL, and 25.8%
with family income 130% or less of FPL.2

TREATMENT

The aim of treating children and adolescents with
overweight or obesity is to establish healthy habits and
lifestyle patterns that will ideally continue into adulthood,
thereby preventing future health issues, enhancing quality
of life, and boosting body image and self-esteem.? The
treatment strategy should be patient-centered and holistic,
encompassing nutrition, physical activity, behavioral
changes, and, in certain cases, pharmacotherapy or
bariatric surgery. For some patients, an interdisciplinary
team-based approach might be most effective.3® The
USPSTF has found that a comprehensive, team-based
method involving primary care clinicians, exercise
physiologists, physical therapists, dietitians, diet assistants,
psychologists, and social workers can be beneficial.®

Aprimaryresponsibility oftheclinicianisto educate patients
and their families, encouraging them to adopt healthy
lifestyles. Although there is no single diet recommended
for all children, certain general guidelines can help reduce
obesity. Consumption of sugar-sweetened beverages,
processed foods, fast food, candies, snacks, cakes, animal
products, whole milk, and refined grains is linked to higher
obesity rates.3' Clinicians should inform patients and
their parents about these associations to provide general
dietary guidance. Conversely, diets low in sugar and fat but
high in fruits, vegetables, whole grains, fish, nuts, legumes,
and yogurt are less likely to be associated with obesity.*'

Behavioral Approach

Behavioralinterventions have proven effective inimproving
weight management for children and adolescents. To
be effective, behavioral interventions should combine
education on physical activity and nutrition, promote
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healthy behaviors through goal-directed change, and be
delivered frequently over an extended period.5

Effective behavioral interventions must also be
personalized and specific. Healthcare providers should use
their initial assessment of the patient’s dietary and physical
activity history to identify gaps relative to recommended
behaviors. They should also identify any barriers that have
previously prevented the patient from achieving a healthy
weight and assess the readiness of the patient and their
family to commit to change.?® This information can be
effectively gathered through motivational interviewing, a
communication style in which the provider asks questions
to understand and strengthen the patient's commitment
to change.®

Providersshould use afamily-centered and nonstigmatizing
approach that acknowledges obesity’s biologic, social, and
structural drivers. Motivational interviewing should be
utilized when appropriate during the evaluation process. A
referral to intensive health behavior and lifestyle treatment
should be offered by providers to patients aged 6 years or
older and may be considered in those aged 2 to 5 years.
Research has found that greater contact hours lead to
more effective treatments, being most beneficial when
including at least 26 hours of multicomponent treatment
over 3 to 12 months.®

In many cases, intensive treatment may not be available.
If this is the case, providers should increase the intensity
of weight-management support through collaboration
with resources in the community to support nutrition,
food insecurity, physical activity, and other SDoH. Some
examples include food provision programs, local parks,
and other recreation programs.

Physical activity recommendations for children are based
on the amount of time and level of intensity (see Table 1).3°
Encouraged activities should be age-appropriate, varied,
and enjoyable for the child.*® Priority should be given
to activities that develop fundamental movement skills
(such as running, kicking, throwing, catching, jumping,
and balancing), as children who master these skills are
more likely to remain physically active as they grow
older.?” Additionally, healthcare providers should focus on
reducing sedentary time by limiting nonacademic screen
time and replacing it with physical activity whenever
possible.3

For children who are not meeting the recommended
levels of physical activity, families should be provided with
examples of age-appropriate activities that match the
child’s skill level and intensity requirements. The duration
and frequency of these activities should be gradually
increased in small increments until the recommended
amount is reached.®

TABLE 1: Physical activity recommendations for children®

Age Activity Amount Activity Intensity*
3to5 >180 minutes/day | Any intensity; some moderate to
years old vigorous
5to 17 >60 minutes/day Moderate to vigorous intensity;

years old activity type should include bone/

muscle strengthening 3 days/week

*Activity intensity is rated as light, moderate, or vigorous. Light is
defined by MET (metabolic equivalent of task) <3 (e.g., walking, playing
catch). Moderate is defined by MET 3 to 6 (e.g., jogging, yardwork).
Vigorous is defined by MET >6 (e.g., running, ice skating, jumping rope).

Dietary recommendations for children and adolescents,
including calorie intake and diet composition, vary by age
and gender. The Dietary Reference Intake Calculator for
Healthcare Professionals can help estimate calorie and
nutrient needs. It is also important to specifically address
the intake of sugar-sweetened beverages (such as soda,
fruit drinks, and sports drinks), which are high in calories
and added sugars.® If it is determined that the dietary
calorie intake is excessive, the focus should be on specific
behaviors that increase calorie intake (e.g., avoiding soda)
rather than setting strict calorie limits (e.g., consuming less
than 2000 calories per day).

The provider should establish weight targets as a way to
monitor improvement in weight over time. This goal can
be shared with patients and their families, but providers
should be mindful not to prioritize weight change over
behavior change. The target for children and adolescents
will vary based on a number of factors, such as age and
BMI percentile.®32

Adherence to a behavioral intervention is considered
crucial for its success.® Follow-up visits should be
scheduled based on the patient's readiness to change
and the type of counseling provided. Typically, visits are
scheduled monthly during the initial stages of weight
management but may be more frequent, such as weekly,
for more intensive interventions. Weight targets should
be reassessed every 3 to 6 months. If there is no progress
toward the weight target within 6 to 12 months, the
patient should be evaluated for alternative treatment
options or referred to a weight management specialist.
If weight loss exceeds recommended rates, the patient
should be screened for an eating disorder and referred for
appropriate care.®3?

Pharmacotherapy

When lifestyle modifications and behavioral interventions
are insufficient to manage obesity, medications can be
considered as an additional therapy (see Table 2). Until
recently, only three medications were approved for weight
loss in adolescents: phentermine for children over 16
years old, and orlistat and liraglutide for children aged 12
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and older.>>#" However, in 2022, once-weekly semaglutide
and combination phentermine/topiramate were approved
in adolescents as well.4243

Phentermine is a sympathomimeticaminefirstapprovedin
1959. It is a DEA Schedule IV stimulant agent approved for
short-term use (12 weeks). Some patients may lose about
5% of their body weight. Phentermine causes an increase
in release of norepinephrine from the hypothalamus
resulting in hunger suppression and a slight increase in
energy expenditure. It is approved for patients >16 years
of age.® Phentermine should not be used with overactive
thyroid or uncontrolled high blood pressure or seizure
disorder. It is contraindicated in patients with history
of cardiovascular disease, glaucoma, agitated states,
drug abuse, or within 14 days of monoamine oxidase
inhibitor use.

Combination of phentermine and topiramate is also
approved as a DEA Schedule IV drug. Some patients may
lose an average of 5% to 10% of their body weight. It is
approved for patients 212 years of age.** The mechanism
of weight loss with topiramate is unclear. Topiramate has
an inhibitory action on glutamate neurotransmission.
Glutamate stimulation of the lateral hypothalamus
increasesfood intake. Also, topiramate has been associated
with decreased levels of neuropeptide Y, a potent appetite-
stimulating neurohormone. Phentermine/topiramate
combination should be discontinued with acute myopia
and secondary angle glaucoma and should not be used
with glaucoma or hyperthyroidism. Topiramate can cause
birth defects so phentermine/topiramate should not be
started until a pregnancy test is negative. Thereafter, the
FDA recommends women use effective contraception
and have monthly pregnancy tests during treatment with
phentermine/topiramate.

Orlistat is a gastrointestinal lipase inhibitor that impairs

TABLE 2: Medications approved for weight loss in pediatric patients?’

digestion of dietary fat. Lower doses are approved over
the counter. Some patients may lose about 5% of their
body weight. It is approved in patients =12 years of age.*
Potential side effects include oily discharge with flatus
from the rectum, especially after fatty foods, and it may
promote gallstones and kidney stones. There is also
potential for malabsorption of fat-soluble vitamins (A, D,
E, K). As such, patients should take a multivitamin daily. It
is contraindicated in chronic malabsorption syndrome and
cholestasis.

Semaglutide is a weekly injectable GLP-1 receptor agonist.
At lower doses (1 mg per week), semaglutide is indicated
to lower blood sugar among patients with type 2 diabetes
mellitus, while it is approved for treatment of obesity at
doses up to 2.4 mg. Some patients may lose up to 15%
of their body weight with the higher dose. Semaglutide
results in increased insulin secretion inhibition of glucagon
release and gluconeogenesis. There is also delayed gastric
emptying and reduced appetite. Semaglutide is approved
in patients =12 years of age with an initial BMI in the >95th
percentile for age and sex.*

Similar to semaglutide, liraglutide is a GLP-1 agonist also
approved for obesity in patients =12 years of age with an
initial BMI in the 295th percentile for age and sex.! The
difference, in this case, is the medication is injected daily
as opposed to weekly. Potential side effects are similar to
semaglutide.

Despite the limited pharmacologic options for treating
obesity in children, clinicians play a crucial role in
managing the impact of medications on a patient’s weight.
When treating other conditions in pediatric patients
with overweight and obesity, it is important to avoid
obesogenic medications when possible. The Endocrine
Society’'s 2016 guidelines provide recommendations for
pharmacologic treatments to minimize further weight gain
due to medication side effects.*

Medication

Minimum Age for Use

Phentermine >16 years of age

expenditure

Mechanism of Action

Sympathomimetic amine; increases
norepinephrine release from the hypothalamus;

suppresses hunger and increases resting energy

Potential Side Effects

Dry mouth, headache, elevated blood pressure
or heart rate, tremor, insomnia

Phentermine/ >12 years of age Phentermine

Phentermine

topiramate
Orlistat >12 years of age Topiramate has an inhibitory action on glutamate | Paresthesia, dizziness, dysgeusia, insomnia,
neurotransmission and has been associated with | constipation, dry mouth
decreased levels of neuropeptide Y
Liraglutide >12 years of age Inhibits gastric and pancreatic lipases, reducing Oily discharge with flatus from the rectum;
absorption of fat increased risk of gallstones and kidney stones;
may cause malabsorption of fat-soluble
vitamins (A, D, E, K)
Semaglutide >12 years of age GLP-1 receptor agonist (weekly) Nausea, hypoglycemia, diarrhea, constipation,

vomiting, headache, decreased appetite,
dyspepsia, fatigue, dizziness, abdominal pain,
increased lipase, and renal insufficiency
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Bariatric Surgery

Although bariatric surgery is not studied as extensively
in adolescents as it is in adults, children with obesity
and comorbid conditions who have not responded
to comprehensive behavioral interventions might be
candidates for surgical or device therapy. The AAP
suggests considering bariatric surgery for patients
with Class 2 obesity (BMI 235 kg/m?, or 120% of
the 95th percentile for age and sex, whichever is
lower) with significant comorbid conditions, and for
patients with Class 3 obesity (BMI 240 kg/m?, or 140% of
the 95th percentile for age and sex, whichever is lower).%
Adolescent patients pursuing bariatric surgery face
various challenges, including lack of insurance approval,*’
limited provider knowledge,*® and insufficient access to
tertiary care facilities equipped for pediatric bariatric
surgery.® In 2022, the American Society for Metabolic and
Bariatric Surgery (ASMBS) published updated guidelines
with further evidence supporting the benefits of bariatric
surgery in this population.*®

CONCLUSION

Although bariatric surgery is not studied as extensively
in adolescents as it is in adults, children with obesity
and comorbid conditions who have not responded
to comprehensive behavioral interventions might be
candidates for surgical or device therapy. The AAP suggests
considering bariatric surgery for patients with Class 2
obesity (BMI =35 kg/m?, or 120% of the 95th percentile for
age and sex, whichever is lower) with significant comorbid
conditions, and for patients with Class 3 obesity (BMI
>40 kg/m?, or 140% of the 95th percentile for age and
sex, whichever is lower).*¢ Adolescent patients pursuing
bariatric surgery face various challenges, including lack of
insurance approval,*’ limited provider knowledge,* and
insufficient access to tertiary care facilities equipped for
pediatric bariatric surgery.* In 2022, the American Society
for Metabolic and Bariatric Surgery (ASMBS) published
updated guidelines with further evidence supporting the
benefits of bariatric surgery in this population.>®
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pain . Pelvic girdle pain (PGP) during and after pregnancy can present diagnostic and therapeutic

pelvic girdle : challenges. In our case, a 31-year-old Asian American woman developed PGP and lower back pain
that was not relieved 3 months’ postpartum. She was treated with over-the-counter analgesics and

postpartum physical therapy for 12 weeks with minimal and temporary improvement. The patient was offered

OMT and examined nine months’ postpartum. A full osteopathic structural exam was performed

reproductive health

along with treatment, and exercises were recommended. OMT was focused on sacroiliac and pelvic

techniques. A significant reduction in pain was reported posttreatment, followed by complete pain
resolution, indicating great benefit of incorporation of OMT into the treatment plan.

INTRODUCTION

Pelvic girdle pain (PGP) is a common issue during
pregnancy, affecting 15% to 25% of pregnant individuals,
with a higher prevalence of 20% to 30% overall and up
to 50% in some cases.! It typically arises from increased
uterine pressure, lumbar lordosis, and relaxation of pelvic
ligaments.! Specifically, PGP is a type of pain that affects
the pelvic region, typically centered around the joints
connecting the hip bones to the spine and surrounding
muscles.?2 Symptoms include lower back pain, especially
between the posterior iliac crest and the gluteal fold, and
around the sacroiliac joint, which can radiate to the thighs
and hips and worsen with weight bearing.® PGP diagnosis
is primarily clinical, involving physical examinations to
assess pain and mobility in the pelvic region.? Imaging,
such as ultrasound or magnetic resonance imaging (MRI),
is occasionally used, especially if a diagnosis is unclear, but
physical exams remain central for most cases.? Regarding
delivery methods, studies have found mixed results.
Some suggest that women who experience PGP during
pregnancy may have lingering symptoms postpartum,
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but there is limited evidence specifically comparing pain
outcomes between those who deliver vaginally and those
who have cesarean sections.? Common management
options encompass nonpharmacologic approaches
like heat therapy, physical therapy, braces, osteopathic
manipulative techniques, and pharmacologicinterventions
such as acetaminophen.* While most cases resolve within
12 weeks’ postdelivery, approximately one in four women
may experience chronic postpartum pain.> Various risk
factors contribute to PGP development, including prior low
back pain, pelvic trauma, stress, multiparity, and low job
satisfaction, while nonrisk factors include contraceptive
use, time since past pregnancy, height, weight, and
smoking.5 Persistent pain may necessitate individualized
exercise prescription following guidelines.® In our study,
we considered the use of osteopathic treatment and a
continuous exercise program for the treatment of PGP in
postpartum patients.

CASE DESCRIPTION

The patient is a 31 year-old gravida 1 para 1 Asian
American woman who presented with PGP and persistent
lower back pain despite multiple trials of Tylenol and
nonsteroidal anti-inflammatory drugs three months’
postpartum after her first vaginal delivery. The patient was
questioned to evaluate potential risk factors, including
prior low back pain, pelvic trauma, stress, multiparity,
and low job satisfaction, all of which she denied. The
patient reported that the lower back pain occurred



Lu, Jiang, Williams, Volokitin

Osteopathic Consideration of Pelvic Girdle Pain 27

randomly during daily activities and denied any consistent
correlation with specific times or positions. Osteopathic
structural exam and treatment was performed by multiple
OMS-lIs under osteopathic manipulative medicine (OMM)
faculty member supervision. Examination of the pelvis
revealed bilateral tenderness of the sacroiliac joint, a
positive standing flexion test on the right, a superior left
anterior superior iliac spine (ASIS) with a superior right
posterior superior iliac spine (PSIS), pubic bones of the
same height, and a shorter leg on the left. Diagnosis of a
right anterior innominate somatic dysfunction was made.
Further testing demonstrated a positive hip drop test
on the right side with a rib hump on the right thoracic-
lumbar region T11-L2. Examination of the patient's lower
thoracic and lumbar regions were also conducted and
revealed hypertonic muscles at thoracolumbar junction
R>L, as well as three lumbar somatic dysfunctions: L1-L5
neutral rotated right side bent left, L5 flexed rotated right
side bent right, and L3 flexed rotated right side bent right.
The patient was negative for the straight leg test and
Thomas test.

METHODS AND TREATMENT APPROACH

The patient was treated with muscle energy technique
for the right anterior innominate somatic dysfunction’
and articulation technique for sacroiliac joints. Following
the treatment, the patient's pelvis was reexamined
with the findings of more symmetrical ASIS and PSIS
bilaterally, thus indicating improvement of the somatic
dysfunction following the osteopathic treatment. A total of
three treatment sessions were performed weekly by the
same physician.

FIGURE 1: Examples of recommended stretches.

B B F

=|

Psoas muscle stretch, unassisted

Anterior pelvic muscle stretch

The patient was reevaluated 1 month after undergoing
osteopathic treatment and maintaining a routine of
persistent core exercises to assess the long-term effects of
the interventions. Upon examination, bilateral tenderness
of the sacroiliac joint was no longer present, and the
ASIS and PSIS were symmetrical bilaterally, indicating
the resolution of the right anterior innominate somatic
dysfunction identified during the initial visit. Furthermore,
the previously noted R>L hypertonic muscles at the
thoracolumbar junction had resolved, as had the somatic
dysfunctions at L3 and L5. Although the L1-L5 neutral,
rotated-right, side-bent-left somatic dysfunction was still
present, it was significantly reduced. Overall, the patient
demonstrated marked improvement, including reduced
lower back pain, a more symmetrical pelvis bilaterally, and
improved postural balance.

DISCUSSION

OMT has been widely advocated for improving
biomechanical function and, thus, for improving motion,
with potential benefits such as pain reduction.® Analysis
of current reports suggests that osteopathic treatments
may produce clinically relevant benefits for postpartum
women with lower back pain.® The benefits of core stability
exercises have been implicated in postpartum women
with lower back pain.>'® The two muscles most commonly
affected and of primary concern are the transverse
abdominis and multifidus, as persistent pain in these
muscles has been associated with an increased chance
of back pain recurrence.® Maintaining correct and stable
posture is very important and aids in relieving pain, while
improper posture may exacerbate pain or create new
injuries.® Overall, current literature on persistent lower
back pain in postpartum patients has reported significant
effects in favor of osteopathic treatments for addressing
pain and functional status in postpartum patients.®
However, conclusions such as the aforementioned have
been called into question upon further investigation. In
their systematic review and meta-analyses conducted on
lower back pain in pregnant and postpartum patients,
H. Franke et al. have examined a multitude of studies
exploring the effects of osteopathic treatments among
both pregnant and postpartum patients.® While statistical
analysis demonstrated a significant medium-sized effect
on decreasing pain and increasing functional status in
women during pregnancy, there is "low-quality evidence"
that OMT had a significant effect on decreasing pain and
increasing functional status in postpartum women with
lower back pain.®"" Findings for postpartum women were
largely attributed to inconsistencies in the study methods
utilized by the examined studies. Multiple studies suggest
that hormonal changes during pregnancy can contribute
to postpartum PGP. Pregnancy-related hormonal changes,
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such as increases in relaxin, estrogen, and progesterone
levels, are potentially linked to ligament hyperlaxity and
joint instability, contributing to lumbopelvic pain.'” After
the postpartum period, relaxin levels drop significantly
from 126.2 to 19.1."7 Relaxin hormones can alter ligament
mechanics due to their collagenolytic effects by releasing
matrix metalloproteinases (MMPs),”* collagenase,™ and
plasminogen activator.’ During pregnancy, the increased
levels of relaxin may cause permanent changes to the
ligaments in the pelvic joints, leading to postpartum PGP.
Thisis supported by evidence that relaxinis also involved in
nonpregnancy-related fibrotic diseases.'® If relaxin causes
fibrotic changes and hardening of ligaments in incorrect
positions leading to somatic dysfunction, then osteopathic
manipulative techniques could be effective in correcting
the somatic dysfunctions caused by the influx of relaxin
during pregnancy. Biomechanical instability is a common
cause of PGP during pregnancy. As the uterus enlarges and
the compensatory lordosis of the lumbar spine increases,
musculoskeletal strain is placed on the pelvic region. This
strain is exacerbated by pelvic rotation around a fulcrum
at the second sacral segment, which increases in tandem
with the lordosis. Additionally, the center of gravity shifts
anteriorly, producing further strain on the lumbar spine
and sacroiliac joints.'”® During pregnancy, the sacroiliac
joints become increasingly lax under the hormonal
influence of relaxin, further contributing to instability
and strain on the lower back and pelvis. Previous studies
have shown that relaxin can cause fibrotic changes.” We
hypothesize that the elevated levels of relaxin during the
first three trimesters of pregnancy may induce fibrotic
changes in the ligaments of the pelvic region. When relaxin
levels decrease postpartum, these fibrotic changes may
persist, potentially leading to permanent alterations in
the lumbar spine and pelvic joints that were subjected to
increased lordosis and rotation during pregnancy. These
changes may result in altered permeability and function of
the lumbar spine and pelvic region, contributing to somatic
dysfunction and pain. In cases where somatic dysfunction
specifically affects the pelvic region, OMT may be the only
effective intervention to restore proper alignment and
relieve pain.

TABLE 1: Relaxin levels during pregnancy and postpartum (first trimester,
second trimester, third trimester postpartum)

First Second Third Postpartum
Trimester | Trimester | Trimester P
Relaxin | 129.7 5.8* 122.6 6.6* 126.27.7% 19.09.11
(pg/mL)

*Statistically significant compared with postpartum value, P <.001.

tStatistically significant compared with the first trimester value, P <.001.
(From Marnach ML, Ramin KD, Ramsey PS, Song SW, Stensland JJ, An KN.
Characterization of the relationship between joint laxity and maternal
hormones in pregnancy. Obstet Gynecol. 2003;101(2):331-5.)%°

Furthermore, only three major studies were
considered in examining postpartum pain due to the
larger sample sizes of those studies. It is noteworthy
that while the emphasis on the lack of sufficiently
consistent and precise evidence for the effective
treatment of lower back pain in postpartum women is
important to keep in mind, it is even more important
to report that, in general, there are still insufficient
studies examining the effectiveness of osteopathic
treatments on postpartum women." While the
effects of osteopathic treatment in reducing pain
are well known, more research on the effects of
osteopathic treatment in reducing lower back pain
in postpartum women specifically still needs to be
conducted, as current literature has focused more on
pregnant women than on postpartum women. For
this reason, authors aimed to demonstrate the effects
of osteopathic treatment on a 31-year-old Asian
American woman who presented with lower back pain
that was not relieved 3 months’ postpartum.

CONCLUSION

The presented case shows that OMT and a regimen
of core exercises are suggested to play a critical
role in reducing PGP in postpartum women. This

is particularly important given the potential for
ligamentous hardening and fibrotic changes
caused by increased relaxin hormone levels during
pregnancy. Although current studies have shown
limited research and reports of the effects of OMT
on postpartum women, our case shows that OMT in
PGP reduction needs to be considered and studied
more thoroughly, particularly in the postpartum
population. This could potentially ensure that these
women receive adequate support and care to treat
their lower back pain. As a result, OMT could have a
lasting impact on these patients’ lives.
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CASE REPORT

Statins are the drug of choice to help lower cholesterol
levels. Adverse effects, although infrequent, are usually
linked to dose increases and improve with medication
reduction/cessation. The growing population of patients
prescribed statin medications and the nature of their use
for lifetime cardiovascular disease (CVD) risk reduction
have supported interest in studies focused on the long-
term impacts of prolonged statin therapy. While the
mechanism is not fully understood, statins have been
linked to fibrous changes that contribute to tendinopathy
and rupture.

An 86-year-old male presented with successive ruptures
of his semitendinosus and latissimus dorsi, two rare
tendinous injuries. He maintained an active lifestyle,
engaging in regular aerobic exercise and supplemental
machine weightlifting, before this unexpected occurrence
while moving boxes in his home. His medications included
long-term pravastatin (80 mg) and warfarin (2 mg), without
history of recent changes.

A review of published literature reveals growing support
of the causative relationship of long-term statin treatment
and the occurrence of rare tendon ruptures. Clinical
indication for medication changes also appears to be
supported due to the possibility of patient benefit.
Although limited to one patient, this case study provides
a unique educational opportunity to update information
on a common medication as well as supports further
research into the prevalence of this adverse effect and its
link to statin therapy that may impact recommended best
practices.
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HISTORY

An 86-year-old male presented to the clinic with a chief
complaint of pain, swelling, and bruising behind his left
knee that had occurred suddenly 1 week prior while
moving boxes in his home. The exertion involved was
within the patient's normal physical behavior as he
maintained an active lifestyle, engaging in regular aerobic
exercise and supplemental machine weightlifting. He
reported no history of injury or surgery to the extremity.
His past medical history included hyperlipidemia and
atrial fibrillation, for which he regularly took pravastatin
(80 mg) for 20 years and warfarin (2 mg) for 15 years,
without a history of recent changes. His cholesterol levels
were checked annually and remained well maintained with
medication and lifestyle modifications.

Upon initial assessment, the patient's vitals were the
following: blood pressure 120/76 mmHg, heart rate
80 bpm, and respiratory rate 12 breaths per minute.
His physical exam revealed edema, ecchymosis, and a
palpable defect of the posterior left thigh just superior to
and along the medial edge of the popliteal fossa (Figure
1). He demonstrated reduced active/passive range of
motion (ROM) with left knee flexion/extension as well
as reduced strength in left knee flexion. Palpation of the
knee joint localized an exaggerated tender point at the
point of insertion of the left semitendinosus near the
pes anserinus. A diagnosis of left semitendinosus tendon
rupture was made clinically, and the patient was returned
home on supportive care.

Six weeks later, the patient returned with another
spontaneous injury, causing weakness, swelling, and
ecchymosis in his left upper extremity (Figures 2 and 3).
He had been moving boxes when he felt a “pop” and pain
in his axillary region. A tender point was assessed near the
humeral insertion point of the left latissimus dorsi muscle.
He demonstrated weakness in shoulder adduction and
extension. A clinical diagnosis of a tendon rupture to his
latissimus dorsi was made.
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FIGURE 1

FIGURE 3

QUESTIONS

1. Which of the following are considered reliable ways to
diagnose a tendon rupture?

a. Magnetic resonance imaging (MRI)
b. Clinical evaluation
¢. Ultrasound

d. All of the above

Correct Answer:
d. All of the above

Special testing, active and passive exams, and assessment of
palpable tissue defects have shown high sensitivity and specificity
when it comes to diagnosing the occurrence of a tendon rupture
and offer important information required before even considering
imaging. While studies that have quantified these statistics tend
to be isolated to select regions of the body, e.g., the Achilles and
biceps tendons, due to the efficacy and accessibility, it is widely
accepted that clinical diagnosis of tendon rupture is sufficient.'?
The physical exam findings for a latissimus dorsi rupture were
well described by George M, et al. in the Journal of the American
Academy of Orthopaedic Surgeons, and further demonstrate how
a diagnosis can be made in a clinical setting, especially in the case
of a complete tear.? Similar studies have quantified a higher level
of specificity achieved through ultrasound imaging, although the
sensitivity remains equivalent. MRI has been shown to provide
more detailed information regarding soft tissue injuries; however,
due to the high cost and other barriers to access, it is rarely used
as a test to confirm tendon rupture.!

2. Which of the following is the most common side effect of
statin therapy?

a. Hepatic dysfunction
b. Myalgia
c. endinopathy

d. Renal dysfunction

Correct Answer:

b. Myalgia

Statins have been shown to have only low rates of adverse effects,
assessing these effects through randomized trials and controlling
to a placebo. The most commonly reported adverse reaction was
myalgia, while a few experienced more severe effects including
tendinopathy, hepatic dysfunction, and renal dysfunction. Reports,
however, are more common in clinical practice than data would
predict, possibly due to patient awareness of side effects or the
effects of comorbidities that are frequently excluded from more
controlled studies.*
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3. When are myalgia adverse effects of statins expected to
present themselves with respect to therapy initiation or
dose increase?

a. Within 24 hours (dependent upon half-life of the specific statin)
b. Within 1 week
c. Within 1 month

d. Within 6 months

Correct Answer:

c. Within 1 month

On average, studies have shown that myalgia symptoms present

1 month after statin therapy initiation or an increase in dose.
Strengthening this temporal relationship, it was found that these
symptoms improved 2 weeks after discontinuing the medication.
The reoccurrence of these symptoms upon statin drug rechallenge
was also found to be 2 weeks. Due to the strong evidence
surrounding short-term statin adverse reactions, the timing of
symptom onset is a factor currently accepted as one that can
strengthen or reduce the likelihood of a pathology's association
with the medication.*

DISCUSSION

Statinsarethedrugof choicetohelplower cholesterol levels
in patients with hyperlipidemia, with the goal of lowering
risk of atherosclerotic cardiovascular disease (ASCVD)
development and the associated morbidity and mortality.
In 2018, statins were prescribed to 92 million patients,
with this number growing significantly in recent years.®
Statins act through inhibition of HMG-CoA (3-hydroxy-3-
methylglutaryl-coenzyme A) reductase (HMGR), an enzyme
required for the biosynthesis of cholesterol.® Reducing
levels of intrahepatic cholesterol synthesis also leads
to an increase in low-density lipoprotein (LDL) receptor
turnover, supporting the removal of this “bad cholesterol”
from the bloodstream.”

The popularity of this medication is assuredly due to its
infrequent association with side effects, as well as its
impact on patient ASCVD risk reduction. On average,
if adverse effects do occur, it is usually within the first
month of treatment or within 1 month of a dose increase,
and they typically improve with medication reduction
or cessation. As use of statin medications has increased
over the last 2 decades, the clinical occurrence of tendon
rupture in those undergoing statin therapy has brought
the possibility of a causal relationship to the attention of
the scientific community. While the mechanism of action
is not fully understood, studies have shown disruption
of tendon matrices in vitro as well as increased release
of matrix metalloproteinase (MMP)-1 and MMP-13 in the
context of statin exposure.® These fibrous changes are

believed to contribute to tendinopathy and an increased
risk of tendon rupture.

Tendon ruptures are relatively uncommon injuries and
are rarer still in larger tendon structures. Most commonly
they are seen in individuals who suddenly and significantly
increase their activity level. Larger tendon ruptures, if they
occur, are usually seen in professional athletes following
escalation of already intense training routines. Chronic
conditions such as diabetes, hyperparathyroidism,
and poor conditioning can contribute to a patient’s
increased risk of tendon rupture. Medications such as
fluoroquinolone antibiotics and corticosteroid injections
have strong causal relationships with tendon ruptures. As
this is a well-known risk, it is routinely considered in the
medical decision-making process.

A review of published literature finds an expanding
collection of studies supporting a strong connection
between statin therapy and tendinopathy. In addition to a
plethora of clinical cases demonstrating this correlation,®'
a nationwide population-based cohort study looking at
over 590,000 participants demonstrated a greater risk of
tendinopathy in statin users when compared to nonusers.'
A smaller retrospective study investigating 104 patients
with ages ranging from 22 to 78 years also demonstrated
that there was a two-times greater risk of distal biceps
tendon rupture in those undergoing statin therapy.’ While
some speak to the connection between the two, another
cross-sectional study using ultrasound imaging to support
contrasting claims of no correlation concluded that there
was no evidence of negative impact of statin therapy on
the Achilles tendon structure.”” One review even proposed
that a period of missed statin therapy may contribute as a
risk factor to increase the chance of a patient experiencing
a re-tear of their rotator cuff—although statin influence
on rotator cuff injuries has generally contrasted all other
tendinopathy trends and has seemed to delineate a
separate area of study.'®

Statins play an important role in reducing CVD in patients
with hyperlipidemia, and patient treatment must balance
considerations of risks and benefits. While connections
to tendon rupture appear significant, some studies have
shown discontinuation of statin therapy to return risk
levels to baseline.®™ In patients who maintain an elevated
ASCVD risk score, a change to medications that function
through separate mechanisms may reduce the risk of
tendon injury in those shown to experience this adverse
effect from statin therapy. Alirocumab and evolocumab
are monoclonal antibodies that bind and inhibit
proprotein convertase subtilisin/kexin type 9 (PCSK9),
an enzyme that degrades hepatic LDL receptors,
ultimately elevating levels of plasma LDL-C. A
comparative study addressing the efficacy and safety
of PCSK9 inhibitors actually found them to be the
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most effective lipid-lowering agent while also avoiding
common statin-related side effects.” Additional testing,
including measurement of apolipoprotein (B) (Apo(B))
and lipoprotein(a) (Lp(a)) levels, has been shown to
provide a more complete assessment of a patient’s
total ASCVDrisk. Clinical consideration ofthese components
can help physicians better assess patient risks and
guide pharmacologic de-escalation, limiting unnecessary
exposure to potential harm from medications.?%2*

CONCLUSION

It is important to consider all the risks and benefits of
treatment before prescribing any new medications to a
patient. When statins are prescribed, it is expected that
adverse reactions (most commonly myalgias) will typically
present within the first month of either medication
initiation or a dosage increase. However, as the prevalence
of statin therapy surges in the population, the likelihood
of clinically encountering a serious adverse event will
rise in conjunction. Studies have shown that long-term
statin exposure may have a disruptive effect on tendon
matrices. This puts forth a possible explanation underlying
the mechanism of injury behind the tendon ruptures that
have been noted as an infrequent but severe side effect.
It is important to appreciate this connection in the context
of the growing population being treated with statins as
well as the prolonged therapeutic timelines. In the setting
of tendinopathy and rupture, physicians are reminded of
the importance of a thorough assessment and including
statin adverse effect in the differential, even outside of the
context of a recent dose adjustment.

Awareness of this adverse outcome can encourage
physicians to include this differential etiology in clinical
encounters with unusual tendinopathy and adjust their
plan accordingly. Steps must be taken to ensure that injury
does not lead to a lasting impact on activity and quality
of life. In younger patients who experience tendinopathy
in the setting of statin therapy who also maintain an
elevated ASCVD risk score, switching to a medication with
a different mechanism of action (such as a PCSK9 inhibitor)
will allow for continued primary prevention while reducing
the risk of further tendon injury. For patients >75 years old,
guidelines are less clear as there is no definitive evidence
that statin therapy can prevent future coronary artery
disease (CAD) or death.?>?®* However, the risk of patient
harm with statins has been clearly demonstrated. This
balance of risk vs benefit in this population is important
to consider in the shared decision-making process and
may be aided by further workup through assessment of
Apo(B) and Lp(a), helping to guide possible pharmacologic
de-escalation.
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WHAT IS MASCULINIZING GAHT?
Masculinizing gender-affirming
hormone therapy (GAHT) is the use
of hormones to develop masculine
physical attributes. The individual
must have gender incongruence or
gender identity that does not match
birth sex, which is typically female.
This is independent of whether or not
they tell other people about it, dress
differently, or change their name.

FERTILITY CONSIDERATIONS PRIOR
TO INITIATING GAHT

Prior to beginning GAHT, the
individual should have a discussion
with their healthcare provider

about their desire to have biological
children. The long-term effects

on fertility and ability to become
pregnant are not well understood.
Discussion should address options
to preserve fertility such as freezing
eggs, sperm, or embryos. Other
options could include fostering,
adoption, and coparenting. It is

also important to understand that
testosterone is not a reliable method
to prevent pregnancy.

HEALTH RISKS FOR GAHT
* Heart disease and heart attacks
+ High blood pressure
» Weight gain
+ High cholesterol or lipid profile
* Increased red blood cell count

CONTRAINDICATIONS FOR GAHT

* Pregnancy or trying to become
pregnant

+ Current lactation or breast/chest
feeding

+ Uncontrolled high blood pressure

+ Polycythemia (elevated red blood cell
count)

TYPICAL TESTOSTERONE REGIMEN
+ Injection of 20 to 200 mg testosterone
every 1 to 2 weeks
+ Application of one to eight pumps of
testosterone gel daily

SOURCES

PHYSICAL EFFECTS OF TAKING

TESTOSTERONE

EFFECT TIMING

Acne

Onset within 1
month and peak
after 2 years

Increased hair on the
body and face (can be
permanent)

Male pattern baldness
(can be permanent)

Decrease in fat and
increase in muscles

Onset within
6 months and
peak after 5
years

Deepening of voice (can
be permanent)

Reduced or no periods
Increased sexual desire

Increased size of clitoris
(can be permanent)

+ Sexual dysfunction
such as genital dryness
or pain with sex

Onset within 1
month and peak
after 2 years

WHAT MONITORING WILL BE DONE
WITH ADMINISTRATION OF MASCU-

LINIZING GAHT?

Levels of estrogen and testosterone
will be monitored regularly with the
goal of achieving similar levels of
hormones present in the desired
gender. The targeted range for
testosterone level is generally 400 to
700 ng/dL. In the first year, laboratory
tests will be done every 3 months.
After stable dosing is achieved,
frequency may decrease to one to
two times per year. Other monitoring
will include hemoglobin level and
cholesterol. It is also important to
receive regular screenings indicated
for one's age and body parts,
including breast cancer and cervical

cancer.
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UCSF Gender Affirming Health Program, Department of Family and Community Medicine, University of California San Francisco.
Deutsch MB, ed. Guidelines for the Primary and Gender-Affirming Care of Transgender and Gender Nonbinary People; 2nd edition.
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Sleep apnea is a common sleep
disorder characterized by pauses in
breathing during sleep. These pauses
can last from seconds to minutes and
can occur multiple times throughout
the night. Sleep apnea can affect
individuals regardless of age, gender,
or ethnicity, though it occurs more
frequently in men than women.

CAUSES OF SLEEP APNEA
Obstructive sleep apnea is the
most common type of sleep apnea
and occurs when the upper airways

become blocked while sleeping, which

partially or completely stops airflow.
This is commonly caused by obesity,
large tonsils, nasal congestion, or
drinking alcohol before falling asleep.

Central sleep apnea is less common
and occurs when the brain does not
send the correct signals required to
breathe. Common causes include
heart failure, neuromuscular
disorders, and chronic opioid use.

SYMPTOMS OF SLEEP APNEA

Loud snoring

Gasping, choking, or pauses in
breathing during sleep witnessed by a
partner

Excessive daytime sleepiness
Morning headaches

Irritability or mood changes

Difficulty concentrating

MANAGEMENT OF SLEEP APNEA

It is important to diagnose and treat
sleep apnea to prevent serious
complications, including high blood
pressure and stroke. A sleep study,
or polysomnography, monitors
breathing and brain activity while
sleeping to diagnose sleep apnea.

The preferred treatment for
obstructive sleep apnea is positive
airway pressure (PAP) therapy. This
involves wearing a mask connected
to a machine that delivers airflow to
keep the airway open during sleep.

SOURCES

Dry mouth or sore throat upon waking

Other options include oral appliances,
which are not as effective, hypoglossal
nerve stimulation, and surgery in
serious cases. Lifestyle changes can
also be implemented to reduce risk of
developing and improve symptoms of
sleep apnea, including:

+ Weight loss

+ Alcohol avoidance

+ Tobacco avoidance

+ Side sleeping

* Elevating the head of the bed
* Nasal decongestant use

Figure 1

Normal airway

Sleep apnea

Figure 2

CPAP mask
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ABSTRACT

Introduction: Stenosing tenosynovitis of the flexor tendon, more commonly known as trigger finger
(TF), is an ailment characterized by inflammation of the A1 pulley. This inflammation can eventually lead
to pain and the inability to manipulate the digit. While surgical release is considered the gold standard
for TF treatment, corticosteroid injection is often trialed before proceeding with surgery. It is an effective
treatment for those who do not want to undergo surgery. This review aims to investigate the current
literature regarding TF injection options and techniques to identify best practices and current gaps in
research that warrant further investigation.

Methods: A clinical review was conducted using the keywords “trigger finger,” “stenosing tenosynovitis,”
“injection,” and “treatment.” Articles discussing surgical treatment or other pathologies aside from TF
were excluded. Some articles outside the search parameters were included to provide scientific and
clinical context.

Discussion: There are several gaps in the current literature regarding TF treatment. Studies have shown
that local anesthetic in conjunction with corticosteroid does not decrease pain associated with injection.
This warrants an investigation into the continued use of local anesthetic with TF injections despite the
known chondrotoxic effects. Studies have also shown mixed results regarding use of ultrasound-guided
injections and long-term patient outcomes, which could benefit from repeat studies with larger sample
sizes. Furthermore, the efficacy and cost-benefit of orthobioligic injectate options, such as platelet-
rich plasma, require further research. Finally, further investigation of preventative treatments, such as

Osteopathic Family Physician | Volume 17, No. 1| Winter 2025

osteopathic techniques, would benefit the field.

INTRODUCTION: ETIOLOGY, PATHOPHYSI-
OLOGY, AND TREATMENT PROTOCOLS

Stenosing tenosynovitis of the flexor tendon, more
commonly known as trigger finger (TF), is an ailment
characterized by inflammation of the A1 pulley. The cause
of this inflammation is unclear, but it is hypothesized
to be associated with repetitive movements, trauma,
stress, and degenerative changes associated with age.
This disease can affect any of the fingers, but is most
common in the ring finger, followed by the thumb, long,
index, and small fingers. While the progression of TF can
vary between patients, inflammation of the A1 pulley
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leads to hypertrophy of the retinacular sheath. As the
sheath continues to hypertrophy, this eventually leads to
progressive restriction of the flexor tendon.!

TF most commonly presents in adults at or above the
sixth decade of life and has a 2% to 3% lifetime risk of
development. However, there is a higher incidence in
diabetic patients with a lifetime risk of development of
10%."3 There also seems to be a higher risk of developing
TFin patients with other conditions, such as carpal tunnel,
DeQuervain'stenosynovitis, thyroid diseases, rheumatoid
arthritis, amyloidosis, and renal disease." Clinically,
initial symptoms often include catching or clicking with
manipulation of the digits in flexion or extension. The
catching and clicking usually starts without pain. Still,
as the disease process progresses, patients will often
begin complaining of pain with digital manipulation, and
occasionally palpable swelling or nodules can be seen
on the palmar surface of the hand just proximal to the
metacarpophalangeal (MCP) joint. Pain and restricted
motion are characteristic of TF, at which point a clinical
diagnosis is usually made.?
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Conservative first-line treatment options include
resting, osteopathic manipulative techniques, splinting,
and nonsteroidal anti-inflammatory drugs (NSAIDs).
Osteopathic techniques have been used to treat TF.
Some techniques include myofascial release, muscle
energy, and articulatory techniques for the carpal bones.
However, only anecdotal evidence including a case report
is available.* Oral NSAIDs are commonly recommended
for pain management for TF. However, studies have yet to
be conducted on the use of oral NSAIDs and their efficacy
in resolving symptoms. Splinting for 6 months has been
demonstrated to be roughly 50% effective in resolving
symptoms of TF. If these treatment options do not relieve
the patient’s symptoms, corticosteroid injections or
surgical release can also be an option. Corticosteroid
injection of the flexor tendon sheath is an effective
treatment method for managing TF, with 88% of patients
perceiving improvement in symptoms and quality of life
after receiving an injection in some studies.>® Often,
lidocaine is injected simultaneously as an anesthetic.
It has been shown that single injections can provide
several months of symptomatic relief, while those who
receive repeat injections can have symptomatic relief for
up to a year or more. With that said, many patients still
opt for surgical release after several injections for more
permanent relief.” Studies have shown that over 90% of
patients who undergo percutaneous or open TF release
experience complete resolution of TF symptoms.8 While
surgical release is considered the gold standard for TF
treatment, corticosteroid injection is sometimes more
cost-effective and is a viable treatment option for patients
who do not want surgery.® This review aims to investigate
the current literature regarding TF injection options and
techniques to identify best practices and current gaps in
research that warrant further investigation.

METHODS
For this narrative-style review, a search was conducted
using the keywords “trigger finger,” “stenosing

tenosynovitis,” “injection,” and “treatment.” The
databases searched include PubMed, Scopus, and Google
Scholar. Inclusion criteria included articles discussing
injectate options, injection techniques, or other therapies
related to TF injection. Some articles discussing other
first-line treatment modalities aside from injection, such
as osteopathic manipulative therapies, NSAIDs, and
splinting, were also included. Articles discussing surgical
treatment or other pathologies aside from TF were
excluded. Some articles outside the search parameters
were included to provide context. This includes articles
that discuss the etiology and epidemiology of TF and
other articles that discuss the mechanism of action of
various injectate options.

COMPOSITION: COMPARING VARIOUS
CORTICOSTEROIDS AND THE USE OF LO-
CAL ANESTHETIC

Traditionally, TF injections consist of a corticosteroid
in addition to lidocaine, with the steroid acting as the
primary therapeutic agent while the lidocaine provides
an anesthetic effect. However, not all corticosteroids
are equally efficacious in the treatment of TF. The choice
of corticosteroids can vary from provider to provider.
Still, nonsoluble corticosteroids are typically used for
intra-articular injections, while soluble corticosteroids,
like methylprednisolone, are more frequently used
for soft-tissue injections.!® Several studies have shown
that treatment of TF using a nonsoluble corticosteroid,
triamcinolone, results in higher rates of symptomatic
recurrence, and patientsare more likely to undergo repeat
injections when compared to soluble corticosteroids
like methylprednisolone and dexamethasone.2 While
triamcinolone has been shown to provide more rapid
relief in the first few weeks of treatment,'? soluble
corticosteroid options, such as dexamethasone and
methylprednisolone, have been shown to provide longer-
lasting relief and are less likely to result in the recurrence
of symptoms."

Studies have also investigated the inclusion of local
anesthetics like lidocaine and bupivacaine and their
efficacy in the treatment of TF and other tendinopathies.
Currently, standard practice for TF injection typically
includes a local anesthetic such as 1% lidocaine. However,
studies have called into question whether these local
anesthetics are necessary. When educating patients
about the potential complications of injection, providers
often discuss the potential chondrotoxic effects and toxic
tendinopathy associated with local anesthetics such as
lidocaine. Several in vitro studies conducted with human-
harvested Achilles and rotator cuff tendons have found
that treatment with lidocaine or bupivacaine decreased
the proliferation of tendon cells and extracellular
matrix production through the downregulation of
cyclin A and cyclin-dependent kinase 2 (CDK2), cell cycle
regulatory proteins that are important for chondrocyte
proliferation. It was also found that type | and IV collagen
expression were downregulated in treatment groups.’>™
While all local anesthetics have been shown to have
some degree of chondrotoxic effects, some are relatively
less chondrotoxic than others. Studies that reviewed in
vitro and clinical studies have found that bupivacaine is
the most chondrotoxic local anesthetic commonly used
in clinical practice followed by lidocaine. Ropivacaine
has been demonstrated in vitro and in clinical trials to
be significantly less chondrotoxic than bupivacaine and
lidocaine. Other less commonly used anesthetics were
also analyzed. It was found that mepivacaine is more
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TABLE 1: Relative chondrotoxicity of local anesthetic agents

Levobupivacaine

Bupivacaine

Most chondrotoxic ) )
Lidocaine

Mepivacaine

Least chondrotoxic

Ropivacaine

chondrotoxic than ropivacaine, but less chondrotoxic
than  bupivacaine and lidocaine. Furthermore,
levobupivacaine was found to be even more chondrotoxic
than bupivacaine (Table 1)."® However, this anesthetic is
less commonly used in clinical practice.

Despite the chondrotoxic effects of local anesthetics, they
are often still included in most injections to reduce the
pain experienced by the patient. This has led clinicians
to investigate whether local anesthetics are effective in
reducing injection pain, and other alternative options that
may reduce pain associated with injection. Two double-
blind, randomized, control trials were conducted to
determinetheefficacy oflocal anestheticwhentreating TF.
In the first study, the J-tip system, which uses compressed
CO2 to propel medication into the subcutaneous tissue
without a needle, was used to anesthetize the local area
before administration of a corticosteroid injection. It was
found that the pain experienced by the treatment group
who received lidocaine before injection had a lower
mean Visual Analogue Scale (VAS) pain score compared
to the control group who received normal saline.
However, this difference was not statistically significant.’®
Another study also investigated the efficacy of local
anesthetics by comparing VAS scores among control
and treatment groups. The treatment group received 1
mL of triamcinolone 40 mg and 1 mL of lidocaine with
epinephrine, and the control group received an injection
consisting of 1 mL of triamcinolone 40 mg and 1 mL
of normal saline. It was found that VAS scores in the
treatment group were significantly higher than those in
the control group.” This study demonstrated that those
who received simultaneousinjections with corticosteroids
and lidocaine perceived a higher level of pain compared
to those who received corticosteroids with normal saline.
These studies suggest that using local anesthetic in
TF injections may not be necessary, but further studies
must be conducted before strong conclusions can
be drawn.

INJECTION TECHNIQUES: ULTRASOUND
GUIDANCE AND ALTERNATIVE NEEDLE
APPROACHES

One innovation that has changed the course of medicine
has been the introduction of ultrasound (US) guidance

and the increasing prevalence of US-guided procedures.
Traditionally,intra-articularandothersoft-tissueinjections
were performed using landmarks. However, US-guided
injections have slowly become more commonplace in
many practices as they increase the accuracy of injections
and allow providers to see specific structures relevant
to needle placement and manipulation. This increased
accuracy has been demonstrated in cadaveric studies,
which found that US guidance increased the accuracy
of intrasheath injections into the flexor tendon sheath
near the A1 pulley.’® Studies have demonstrated that US
provides increased accuracy for TF injections. However,
studies have also shown that the increased accuracy
does not necessarily lead to a significant improvement in
clinical outcomes in the case of TF.

One of the main advantages of using US guidance
when performing TF injections is that providers can
visualize the needle entering the flexor tendon sheath.
It was previously hypothesized that if a greater amount
of steroid could be administered within the sheath,
then clinical outcomes would improve. However,
several studies comparing intrasheath vs extrasheath
corticosteroid injections in the treatment of TF found no
significant differences in clinical outcomes and injection
into either space provides comparable symptomatic
relief.”2 However, clinical studies comparing blind vs
US-guided injection techniques have mixed results. One
study demonstrated that those who received US-guided
TF injections did not differ significantly from the blind
group when comparing pain or the need for additional
injections after initial treatment. It was concluded that
US guidance only created extra effort and cost without
increased clinical benefits.?". A recent study found that
patients who received US-guided injections experienced
greater symptomatic relief in the first 1 to 4 weeks and
could return to activities faster than the blind group.
However, there was no significant long-term difference
when symptoms were reassessed at weeks 6 and 12.2?
Certainly, US-guided injections depend on various factors
including physician skill, the type of machine, and other
factors that can all affect clinical outcomes. Due to the
mixed results of these studies, further repeat studies with
larger sample sizes would be necessary to determine the
efficacy of US in improving clinical outcomes for TF.

In addition to introducing US guidance to improve the
accuracy of injections, various techniques have also
been employed to increase accuracy while decreasing
pain. Currently, the traditional injection technique
for TF is a blind approach in which the needle is
inserted on the palmar surface of the flexor tendon
over the metacarpal head. Other alternative injection
approaches utilized are the proximal phalanx and
midaxial techniques. The proximal phalanx technique
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approaches the flexor tendon sheath from the palmar
surface at the midproximal phalanx, while the midaxial
technique approaches the flexor tendon sheath
perpendicularly. These techniques were hypothesized
to be less painful than the traditional approach,
as the palmar skin contains a high density of sensory
receptors. Studies comparing these techniques found
that the mixaxial and proximal phalanx approaches
are less painful than conventional techniques.
In addition to being less painful, it was also found that
recurrence rates did not differ between these alternative
approaches and conventional techniques.?324

ALTERNATIVE INJECTIONS: ORTHOBIO-
LOGICS FOR THE TREATMENT OF TF

As the treatment of musculoskeletal injuries has
progressed, orthobiologics such as platelet-rich plasma
(PRP), stem cells, and hyaluronic acid have become more
prominent. PRP effectively treatsvarious pathologies such
as rotator cuff tendinopathy, lateral epicondylitis, and
patellar tendinitis.?> However, PRP has not been widely
studied and documented in treating TF or other hand
pathologies. One case report details the experience of a
63-year-old female patient who was diagnosed with TF.
Over 3 weeks, the patient received three PRP injections.
The triggering had entirely resolved at their 3-month
follow-up and the patient no longer experienced any pain.
This study concluded that PRP injection may potentially
be an effective treatment for TF.2¢ While this case is
largely preliminary, further follow-up studies would need
to be conducted to establish PRP as a viable treatment
option for TF. Another case report details the experience
of a 38-year-old patient who underwent PRP therapy for
the treatment of wrist flexor tenosynovitis. This patient
received a 3-mL injection of PRP into the carpal tunnel.
At the 6- and 12-week follow-up appointments, VAS and
Quick Disabilities of Arm, Shoulder and Hand (Q-DASH)
scores had improved compared to baseline.?” While the
pathophysiology of TF and flexor tenosynovitis follows
similar mechanisms, the results of this case cannot
necessarily be applied to the treatment of TF. Further
case reports and control trials regarding PRP for treating
TF are necessary to establish the efficacy of this
treatment modality.

Currently, there is only anecdotal evidence that discusses
using PRP for treating TF. However, research in the field is
growing.In 2020, astudy protocol forarandomized control
trial was registered and published in BMC. The protocol
details a prospective, randomized, triple-blind, placebo-
controlled trial that will compare the efficacy of PRP vs
corticosteroid. To measure treatment outcomes, the
investigators plan on using Patient Rated Wrist Evaluation

(PRWE), Q-DASH, and VAS scores over 6 months. At the
time of publication, the trial was in the recruitment phase
and the results have yet to be published.?® However, this
protocolisthefirstofitskind and helpslay the groundwork
for further research regarding the use of PRP for treating
TF. Because there is only anecdotal evidence at this time,
a randomized control trial will greatly benefit the field
and help establish the efficacy of PRP compared to other
injectate options. Furthermore, this protocol will benefit
other investigators aiming to replicate or conduct similar
randomized control trials regarding the use of PRP.

Hyaluronic acid has also been studied for use in the
treatment of TF. Hyaluronic acid is an effective treatment
option for musculoskeletal injuries, specifically soft-
tissue injuries such as shoulder, elbow, and ankle
tendinopathies.? One study uses hyaluronic acid
injection in conjunction with methylprednisolone to treat
TF. It was hypothesized that the hyaluronic acid would act
as a mechanical intermediary that would aid in restoring
synovial fluid viscosity, thus enlarging narrowed tendon
sheaths. In conjunction with a corticosteroid, these
properties would allow for optimal tendon gliding and
patient recovery. Fifteen patients received a combination
of hyaluronic acid and methylprednisolone, and 14
reported a complete resolution of symptoms at the
6-month follow-up.?® This study has several limitations
including a small sample size and the fact that it does not
compare the hyaluronic acid group to a corticosteroid
monotherapy group. Therefore, further studies would
need to be conducted to establish the effect hyaluronic
acid has on the treatment of TF.

Orthobiologics are becoming a high-profile option for
treating musculoskeletal pathologies, but limitations
exist. The cost of these treatments has led clinicians and
investigators to investigate the cost-efficacy of these
alternative injectate options. While many alternative
injectate options can be a potentially promising
avenue for the treatment of TF, the cost variability
of orthobiologic treatments, such as PRP, may be a
limiting factor for patient access.?' One study conducted
regarding the use of PRP for lateral epicondylitis showed
that it was a more cost-effective option when compared
to surgery and corticosteroid injections.?? However, the
study did not include a cost-benefit analysis of other
upper-extremity disorders, so the conclusions may not
apply to the treatment of TF. Currently, there are no cost-
benefit analyses for using PRP or other orthobiologics for
treating TF, which would be necessary to determine if this
is a viable treatment recommendation for most patients.
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RISKS OF OF INJECTION

Generally, traditional injections with corticosteroids
and local anesthetic are considered very safe for most
patients. While it is thought that these injections are
less effective among those with diabetes mellitus, or
a history of multiple injections, the risks are mostly
identical. The most common adverse effects of TF
injection include local skin hypopigmentation, dermal
atrophy, fat atrophy, infection, and pain at the injection
site. For patients with diabetes, there is also a risk of a
transient increase in serum glucose. The most serious
complication of injection, while incredibly rare, is tendon
rupture.! One case report details the rupture of the
flexor digitorum profundus (FDP) tendon following the
injection of insoluble corticosteroid for the treatment of
TF.33 While this is an infrequent complication, cases have
been documented and surgical intervention is required
to correct the rupture.?*

CLINICAL IMPLICATIONS AND AVENUES
FOR FURTHER RESEARCH

The studies reviewed above leave much room
for further study regarding the treatment of TF
Currently, standard practice fortheinjection of TFincludes
the use of corticosteroids and a local anesthetic like
lidocaine. However, the chondrotoxic effects of lidocaine
and other anesthetics can be concerning for both the
patient and the provider. Studies have demonstrated
that the use of local anesthetics in TF injections does not
necessarily decrease perceived pain. The implications
of this study have the potential to change the standard
of practice. However, this would require more robust
studies and clinical trials to be conducted so providers
have a wider base of literature to draw evidence-based
practice conclusions from.

Current literature also leaves much room for further
studies regarding the costs and benefits of various
treatment options. While patient costs can vary from
practice to practice, insurance providers, and other
factors, literaturehasshownthattraditional corticosteroid
injection is one of the more cost-effective options for
treating TF, followed by surgical release. However, other
injectate options, such as PRP and orthobiologics, have
become more high-profile and readily accessible. Further
studies would need to be conducted to determine the
efficacy of these treatment options, and cost-benefit
analyses would be necessary to determine if they are
viable treatment options that can be recommended
to patients.

In addition to the types of injectate agents used for the
treatment of TF, further studies need to be conducted
regarding various injection techniques, specifically

those done under US guidance. Currently, literature has
shown mixed results regarding the long-term outcomes
for patients who received TF injections with and without
US guidance. Some studies have found that US-guided
injection provides no significant benefits, while others
have found that using US guidance improves early patient
outcomes. Due to these mixed results, repeat studies
with larger sample sizes and stringent control measures
would benefit the area of study.

While the cause of the initial inflammation that leads to TF
is still unclear, the study of potential prevention methods,
such as rest, or osteopathic manipulative treatment
(OMT), could be beneficial additions to the pool of current
literature, as studies regarding TF prevention are not
widely documented. Currently, there is only anecdotal
evidence in the form of a case study that discusses the
successful treatment of TF using OMT in conjunction
with acupuncture. However, OMT could be beneficial in
preventing TF or potentially decrease the need for repeat
injections. Techniques such as myofascial release and
carpal articulation are effective treatment methods for
other pathologies, and these principles may be applicable
in treating TF. Larger studies that look into various
osteopathic techniques for the treatment or prevention
of TF could be beneficial for the field and osteopathic
medicine as a whole.

At this point, the mainstay treatment for TF remains
symptomatic management with NSAIDs, splinting,
corticosteroid injection, and surgical release. For
those with symptomatic TF that is not responding to
conservative treatment options, corticosteroid injection,
and surgical release remain options. As previously stated,
further research regarding the use of local anesthetic in
these injections requires further investigation. However,
as the use of local anesthetic in corticosteroid injections
is commonplace, it may be worthwhile to consider using
a relatively less chondrotoxic anesthetic agent such as
ropivacaine. Further cost-benefit analyses and studies
regarding the efficacy of percutaneous vs open TF
release would benefit providers making referrals for
surgical release.

AN OSTEOPATHIC PERSPECTIVE

The importance of rational treatment has been a
mainstay of the osteopathic practice. When considering
the treatment of TF, the family physician is likely the first
provider a patient may see. A wide variety of treatment
options is available, and how one goes about treating
this pathology can differ based on a wide variety of
patient factors. As family physicians, being aware of
current TF practices and the innovations yet to come will
help physicians be better equipped and provide more
individualized care for their patients.
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medicine within the osteopathic tradition.

ACOFP debuts the Osteopathic Family Medicine
In-Service Training Exam, enhancing residency
education and performance assessment.

To protect its members from
further loss of professional
privileges, ACOFP reissues all
Certificates of Certification,
adding the words “osteopathic
manipulative treatment” to
“family practice.”

ACOFP inducts its first
class of distinguished
fellows, honoring 21

recipients.

The ACOFP Lifetime
Achievement Award is
established, celebrating
members who have dedicated
their careers to advancing
osteopathic family medicine.

Osteopathic Family Physician (OFP).

1
1
1
1 * ACOFP launches its peer-reviewed medical journal,
1
1
1

*« ACOFP holds the inaugural ACOFP Future Leaders Conference.

* The Accreditation Council for Graduate Medical Education (ACGME)
announces plans to exclude all AOA-certified postgraduate training. ACOFP
advocates vigorously for osteopathic family physicians during this transition.

* The ACOFP Outstanding Female Leader Award is established.
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ACOFP: THE CONTINUING HISTORY

Explore these milestones and so much more in our comprehensive chronicle,
celebrating the achievements that define osteopathic family medicine. ™
RESERVE YOUR COPY of ACOFP: The Continuing History and join us in
shaping the next chapter of osteopathic family medicine. Visit acofp.org to
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Foundedin1950 by eight visionary osteopathic physicians, the American College
of Osteopathic Family Physicians (ACOFP) has championed comprehensive

patient care, medical education, and professional growth for over seven decades.

We're excited to share the highlights of our rich history, from early milestones
and pioneering leaders to modern achievements and a future filled with promise.
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acofp.org/convention Visit acofp.org to learn more.
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