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Each day, physicians go to war against innumerable problems that patients have either self-created or that were 
created by the breakdown in the body on the macro or micro level. All of our bodies are aging, and systems 
are likely to fail. Over the course of our careers, we have witnessed many traumas and dramas in caring for 
our patients, traumas that also affect us. We often don’t take time to process a bad outcome, and our patients’ 
troubles do affect how we feel. At times, the doctor feels worse than the patient. Yet, we continue to show up to 
treat people. 

Recently, with all the violence in the news, some stories stand out. One young physician took her own life and her 
child’s. It’s possible this could have been prevented. Students and young physicians are taught to accept scenarios 
in which things cannot be changed and move on to the next patient. We know that there are others who need 
care; their needs are pressing. 

As healthcare providers, we are at daily risk of mental trauma ourselves. Repeated trauma changes our genetic 
makeup and can, over time, be damaging to our bodies. Additionally, changes from stress generate increased 
cortisol production. Mental health struggles can accelerate stress eating, cause lack of energy due to fatigue, and 
create burnout symptoms. 

Adding to this stress is the fact that physical violence in healthcare settings is accelerating. Statistics show that 
this violence is not exclusive to large hospital emergency rooms. Regardless of the size or status of the healthcare 
setting, physicians must be aware of the possibility of violence. Literature in this area has mainly focused on 
experiences of violence against nurses (e.g., https://pubmed.ncbi.nlm.nih.gov/32175613/), while there are fewer 
studies on physicians. Aggression in the workplace has been associated with somatic injuries as well as with 
psychological consequences, such as burnout, post-traumatic stress disorder, depression, and anxiety.

In the workplace, we face daily mental traumas during which we feel that our advice and intercession should be 
helping; however, we know some situations are beyond our control. We would benefit from debriefing to discuss 
what went right, what could be changed or not, and how people are doing, even after an event that we consider 
routine. Debriefing our staff on community incidents and future challenges is equally important to ensure they 
are coping and feeling safe. A good program of mental health first aid can help create a safety net and help staff 
recognize issues in their coworkers and patients. 

We have wonderful patients who are like family. Perhaps there are missed opportunities to understand deeply 
what they may be feeling. The patients of a family with an incident of violence may be hesitant to speak openly due 
to fear of not getting care themselves, and so things that should be discussed are often left out. Patients are often 
marginalized in a small community, as our staff sometimes feel that we need to know about an incident that they 
know happened. Our medical school training teaches us to be nonjudgmental and to offer humane treatment. We 
know from our interactions that choices are made for many reasons. Younger people who experience situations 
such as bullying or childhood abuse are at risk. We are less likely to interact with a physically healthy adolescent 
unless they have a vaccine or sports physical. 

We must care for ourselves, our colleagues, and our patients. If we feel the need to talk to someone, it’s okay. As 
we work to improve and maintain health and wellness for our patients and staff, we must “put our own oxygen 
mask on first” to do our best work. This will allow us to be the best physicians we can be for our patients, while 
maintaining our own mental health and well-being. 

A Traumatic Event

Paula Gregory, DO, MBA, FACOFP 
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FROM THE PRESIDENT’S DESK

Honoring the Leadership of Women
David J. Park, DO, FAAFP, FACOFP dist.

In this issue of Osteopathic Family Physician, there is a focus on 
women’s health. We all know that the landscape of women's 
health is a mosaic of complex needs, which include reproductive 
health, maternal care, functional and lifestyle considerations, and 
other gender-specific medical conditions. As scientific knowledge 
continues to expand in these areas, it is our obligation to keep 
current with new evidence-based practices as lifelong learners 
in family medicine. We are privileged with our ability to provide 
compassionate, holistic care, reinforced by our osteopathic 
approach that embraces the diverse dimensions of women's lives. 

As osteopathic family physicians, we hold a sacred responsibility 
to take care of women at every stage of life. I am proud of the 
great strides we have made these past few decades in women’s 
health, but what excites me even more is our path into the 
future. The evolution of technology beckons us with promises 
of transformative impact. The integration of electronic health 
information, virtual monitoring, and telehealth offers us 
unprecedented tools to engage in women's health in many 
innovative ways. Imagine a healthcare world where information 
is readily available whenever and wherever we are, enabling 
us to intervene before issues escalate, and where patients are 
empowered to take ownership of their well-being through real-
time data and remote support. Not to mention the flexibility and 
convenience of access this offers busy women with multiple life 
responsibilities! I believe we are in the evolutionary process of 
increasing access for patients, decreasing in-person costs, and 
improving health outcomes with the integration of technology. 
However, we must also be vigilant in advocating for ourselves and 
the members on our healthcare team to ensure a good quality 
of life and job satisfaction by decreasing the stresses of new 
mandates from employers and regulatory bodies of government. 

While our commitment to improving our patients’ health is 
essential, so is our active involvement in leadership. There are 
many ways for you to involve yourself in this endeavor and one 
great way is to become more active in ACOFP. Visit the ACOFP 
website to learn more about the many ways you can contribute 
to the profession of osteopathic family medicine. There have been 
many female physician leaders in ACOFP who have exemplified this 
and have been great role models. They have been instrumental 
in advancing our mission by promoting excellence in osteopathic 
family medicine through education, leadership, and advocacy. It is 
within this context that we honor several of them who have served 
as presidents of our organization. The past presidents you will see 
spotlighted in this issue have worked to ensure that the voices 
and needs of women are elevated within our profession, and we 
celebrate them. 

Let us be inspired by the leadership of our past, with a bright outlook 
for the future as we continue to incorporate new technologies, 
innovation, and knowledge in medicine to enhance the future of 
healthcare and wellness of our patients and ourselves.

Together, let us achieve new heights!

 
Professionally Yours,

David J. Park, DO, FAAFP, FACOFP dist. 
2023–24 ACOFP President
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Jan D. Zieren, DO, MPH, FACOFP dist.    

TERM OF PRESIDENCY: 2009-2010

THEME OF PRESIDENCY: TIME  
I made “time” the theme. My focus  
was on relationships, connections,  
and collaboration.

ACCOMPLISHMENTS:
• �Had the ACOFP Board meet with 

AOBFP to  
improve the relationship between us

• ��Invited Dr. Karen Nichols (incoming first female elected 
president for the American Osteopathic Association) to the 
ACOFP Board retreat to strengthen our connection while we 
discussed several AOA topics that impacted the ACOFP   

• �Attempted collaboration efforts over the year by meeting 
with Dr. Lori Heim (incoming second female elected president 
for the American Academy of Family Physicians), as our 
organizations had several mutual goals  

Carol L. Henwood, DO, FACOFP dist.

TERM OF PRESIDENCY: 2014-2015

THEME OF PRESIDENCY: Enhanced 
state society and student chapter 
services and enhanced support for 
quality reporting and reimbursement

ACCOMPLISHMENTS:
• �Task-force work leading to new state 

chapters in Alabama and Oregon and a regional society 
for Pennsylvania/Delaware and Maryland, development 
of distressed state society programs for financial support 
for state societies in need, and four national calls/webinar 
“conversations with the president,” in which state society 
and student chapter leadership were invited to attend

• �Regular CME education for members on quality 
improvement and enhanced reimbursement and 
continued work with the ACOFP Quality Metrics program 
(EHR-based quality reporting)

• �Represented the ACOFP and other specialty societies and 
AOA affiliate state societies bringing forward concerns 
with the single accreditation system  proposal. Our 
united efforts resulted in improved communication and 
assurances that DO training, residency programs, and 
program directors would continue to be respected and 
osteopathic distinctiveness would continue to thrive

Nicole Heath Bixler,  
DO, MBA, FACOFP dist.

TERM OF PRESIDENCY: 2020-2022

THEME OF PRESIDENCY: We Can D.O. 
It! This theme did not really come to 
fruition because of COVID, showing 
that a theme isn’t the most important thing, 
but rather adaptability to what is needed at 
the time for the organization.

ACCOMPLISHMENTS:

PAST PRESIDENTS SPOTLIGHT: 

A Legacy of Women

ACCOMPLISHMENTS:
• �COVID response and the adaptability of our  

organization to,not only survive, but thrive

• ��Formulating the Task Force on Racism and 
Health that eventually morphed into the DEI 
Advisory Group, which helped formulate the 
blueprint for our organization's efforts in 
diversity, equity,and inclusivity

• �Leading the initiative to reflect on our board  
and committee structure and spearhead  
change  to modernize our governance to more 
adequately reflect our diverse membership

• �Being a role model to other female physicians to 
demonstrate that you can DO it all . . . physician, 
mother, spouse, daughter, mentor, and leader!

This new feature 
Highlights  the  

legacy of ACOFP 
past presidents. 
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ABSTRACT 

Urinary incontinence is a nuanced and stigmatized condition that causes significant challenges for a 
large number of people in the United States and imposes a large financial and community burden. We 
provide an overview of major categorizations of incontinence by type as well as potential etiologies. We 
discuss how this condition impairs self-image, interferes with socialization, and can lead to depression 
and isolation; these elements inter-relate with access to care and implementation of the therapeutic 
options, further exacerbating patient suffering. We recognize the key components of patient evaluation 
regarding history and physical examination. Medicinal, surgical, and assistive device use are reviewed. 
Osteopathic manipulative treatments addressing the structures of the pelvis are also reviewed in detail. 
We illustrate how these techniques can be used to optimize outcomes. Utilizing a holistic approach 
to mitigate the multiple challenges that this condition presents can lead to greater success, reduced 
distress, and improved patient satisfaction.
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INTRODUCTION
Osteopathic family physicians are often the first to evaluate 
urinary incontinence, which is common and affects both men and 
women. Urinary incontinence has a similar severity of impact on 
the quality of life as Alzheimer’s disease, Parkinson’s disease, and 
stroke. The prevalence is estimated to affect over 50% of adult 
women in the United States and 1% to 39% of men worldwide. 1, 2 
The impact of urinary incontinence is far reaching and additionally 
affects family, loved ones, and caregivers.3 The direct and indirect 
costs of urinary incontinence in the United States have been 
estimated to be $25 billion for patients over 65 years.4,5 The 
direct financial cost in the United States including diagnostic 
procedures, treatments, medications, devices, and personal 
products has been estimated to be over $16 billion per year. 
Indirect costs to consider include complications and disabilities, 
loss of productivity, reduced quality of life, as well as caregiving 
and nursing-home placement.3,6,7 The emotional cost, however, is 
often overlooked and it is important to consider how it affects not 
only the patients, but also their families. Common etiologies of 

urinary incontinence include age-related changes, pregnancy and 
childbirth, obesity, neurologic conditions, and certain medications. 
This article will review current treatment options for the various 
forms of incontinence, including osteopathic manipulative 
treatment. It will also incorporate the emotional consequences of 
incontinence and discuss the importance of a holistic approach to 
best serve these patients.

CATEGORIES OF URINARY INCONTINENCE
Urinary incontinence is typically categorized by pathophysiology 
and clinical presentation. The six most common types are stress, 
urge, reflex, overflow, functional, and mixed.

Stress urinary incontinence (SUI) is the leakage of urine during 
periods of increased intra-abdominal pressure such as standing 
up or lifting, coughing, sneezing, or laughing. It arises from 
mechanisms that cause structural insufficiency to the pelvic 
floor or the internal and/or external sphincters.8-10 Etiologies for 
SUI include urethral hypermobility, intrinsic sphincter deficiency 
secondary to neurologic compromise (including postprostate 
surgery), lack of tissue bulk from estrogen deficiency,  
and medications.11-19

Urge urinary incontinence (UUI) is when the patient experiences 
the sensation of needing to void immediately followed by leakage 
of urine. It is related to external cues such as hearing the sound of 
running water or washing hands. It shares overlapping symptoms 
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with overactive bladder arising from insufficient relaxation 
and overactivity of the detrusor muscle leading to uninhibited 
bladder contractions.20 Fascial strains inducing tension across 
the detrusor muscle magnify overactivity.21,22 Etiologies for these 
include idiopathic neurologic disorders, bladder abnormalities, 
increased and altered bladder microbiome, medications that 
increase bladder contractility, or obstruction.18,19,23-26 

Overflow incontinence results from incomplete bladder 
emptying, with symptoms of urinary leakage or dribbling, weak 
or intermittent urinary stream, hesitancy, frequency, and/or 
nocturia. This form of incontinence can be thought of as a cup 
that has been overfilled. 

Urine retention can be caused by detrusor muscle underactivity 
or bladder outlet obstruction (BOO). Causes include impaired 
contractility from smooth muscle damage from acute severe 
or chronic sustained overdistention of the bladder or fibrosis.27 

Fibrosis also restricts bladder distension, resulting in maximal 
filling with low volume. Additional causes of impaired contractility 
include low estrogen state, peripheral neuropathy (due to diabetes 
mellitus, vitamin B12 deficiency, alcoholism), spinal cord damage, 
or spinal detrusor efferent nerve damage from conditions such as 
multiple sclerosis and spinal stenosis.28-31 Causes of BOO include 
external compression of the urethra from fibroids, Fowler’s 
syndrome (urethral sphincter relaxation disorder), advanced 
pelvic organ prolapse, overcorrection of the urethral tract from 
prior pelvic floor surgery, regional scar formation, benign prostatic 
hypertrophy (BPH), constipation, and medications. 

Reflex incontinence is the disruption of the neurologic pathways 
involved in controlling the bladder.32,33 Afferent signals from the 
bladder sent through the pelvic nerve activate spinobulboreflex 
pathways that ascend to the brain.34,35 Cortical efferent signals 
pass through the pontine micturition center (PMC) and stimulate 
sacral parasympathetic outflow to the bladder activating the 
detrusor and then inhibiting sympathetic urethral sphincter 
contraction.36 Neuronal damage from multiple sclerosis, stroke, 
or Parkinson’s disease removes cortical inhibition resulting in 
detrusor overactivity and decreased bladder filling.37,38 Patients 
with spinal cord injuries proximal to the sacral segments also 
lose connections for voluntary voiding, but over time, afferent 
C-fiber nerves provide feedback-based autonomic micturition.39,40 
However, this emerged pathway does not maintain the sequential 
activation of sphincter relaxation and detrusor muscle activation. 
Therefore, bladder contraction occurs simultaneously with 
sphincter contraction and interferes with bladder emptying.36 

Similarly, damage to the pelvic (parasympathetic), hypogastric 
(sympathetic), or pudendal (somatic) nerves may result in  
reflex incontinence.36

While other types of urinary incontinence occur due to problems 
with the bladder or urinary system, functional incontinence 
is primarily caused by difficulties with mobility or cognition. It 
can affect people of all ages, but it is more common in elderly 
individuals and/or those with medical disabilities.2 Common 
causes include arthritis, dementia, Parkinson’s disease, stroke, or 
other limitations that make it difficult to move quickly or easily.41-47 

Mixed urinary incontinence (MUI) most commonly combines urge 
and stress symptoms. While various mechanisms can result in 
MUI, it often results from conditions that impair function of both 
the bladder and urinary sphincter, such as neurologic disorders 
like spina bifida, spinal cord injury, prostate surgery, or pelvic 
radiation.48 An interesting cascade can result from pudendal 
nerve impairment, causing pelvic floor laxity and uterine prolapse, 
leading to bladder-neck funneling, thus stimulating urethral 
afferent nerves to trigger reflex detrusor contractions.49 The 
effects of an overflow stretched bladder can result in increased 
intra-abdominal pressure and activate stress incontinence. The 
overstretched bladder may also stimulate minor detrusor muscle 
contractions stimulating urgency.

EVALUATION
A thorough history is the most important element for an accurate 
diagnosis. Validated brief questionnaires (available from Ann 
Intern Med, volume 145 on page 932-5) have sensitivities and 
specificities approaching 80% for distinguishing stress from urge 
incontinence in adult females.50 Use of a voiding diary that tracks 
time of urination, estimated volume, symptoms associated with 
each void/leakage, any precipitating events, and large fluid intake, 
as well as measured urinary output, is often recommended.51 It is 
important to recognize that the spectrum of gender expression 
may influence evaluations and treatment plans. A detailed 
genitourinary surgical and social history (including abuse) 
helps inform the physical examination and underlying causes. 
Considering the nature of the condition, patients are generally 
embarrassed and hesitant to fully disclose their experiences. 
Maintaining an open, compassionate, and nonjudgmental 
approach to this delicate and personal matter benefits accuracy 
of the information and completeness of the obtained history. 

A complete history and physical examination can elucidate other 
contributing factors and diagnoses. The focused portion of the 
physical examination should include a complete urogenital, 
neurologic, and regional osteopathic structural evaluation. The 
osteopathic evaluation would include the regions of the lumbar 
spine, pelvis and sacrum, pelvic floor muscles and fascia, uterine/
prostate mobility, and proximal lower extremities (Figure 1). 
Mobility and restriction of the pelvic structures can be superficially 
assessed via transabdominal palpation. However, they are 
best evaluated via transvaginal and transrectal examination, 
keeping in mind the importance of having a chaperone present.52 

Urodynamic tests have not been found to be very beneficial 
but may be warranted when the diagnosis is in question and/or 
treatment response is insufficient.53
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Patients often present with a narrow perception of options.  
After failure or perceived failure of management, reviewing a 
treatment algorithm can help keep patients engaged in pursuing 
appropriate care.54

PSYCHOLOGICAL COMPONENT
Urinary incontinence is a very stigmatized condition that 
can prevent individuals from seeking medical care.55,56 It is 
estimated that 75% of women affected by urinary incontinence 
have not sought medical care.56-58 Men are half as likely to 
seek care compared to women.59,60 Some research has found 
that Hispanic and Black women are less likely to seek medical 
treatment for urinary incontinence, but these findings have been 
inconsistent.64,65 Friends and relatives of those affected, as well as 
physicians, may tend to normalize urinary incontinence following 
childbirth, also contributing to low levels of treatment-seeking 
among patients.61 Another source of anxiety and hesitation is the 
cost of transportation and healthcare visits, as well as possible 
surgical interventions.62,63 

The shame and embarrassment that often accompany urinary 
incontinence impairs people’s ability to engage in day-to-day 
activities. The deterioration in quality of life for people with urinary 
incontinence is largely due to the secrecy that often surrounds 
it. This can lead to social withdrawal as they increasingly avoid 
activities outside their home where they may not have ready 
access to bathroom facilities.75 Yip et al75 found that patients 
with daily urinary incontinence reported more feelings of social 
isolation. The authors have observed family members and 
patients fabricating excuses to avoid outings or to leave activities 
abruptly to change clothes. This highlights the importance of 
addressing urinary incontinence in addition to any other causes 

of anxiety that may accompany leaving the house and attending 
social activities.

People with urinary incontinence report higher levels of anxiety 
and greater impairments to their quality of life with severity 
correlating with urinary incontinence symptom severity.70,71 

Depression is similarly correlated, with MUI having the strongest 
association.72-74 These results illustrate the importance of 
considering both physical health and mental health when treating 
urinary incontinence.

Gascón et al76 found that 41.9% of participants had sexual 
dissatisfaction, demonstrating the impact of incontinence on 
intimate relationships. The researchers hypothesized that fear of 
urine loss during intercourse partially contributed to low levels 
of sexual desire. This also suggests the influence of altered self-
image with urinary incontinence.77 

In some instances, it may become untenable for the patient 
to do activities of daily living due to their urinary incontinence. 
Thereafter, a caregiver is essential for obtaining food, assisting 
with toileting, and washing soiled clothes. However even if a 
patient has a caregiver, they may feel uncomfortable asking for 
help with these activities, especially when they have full mental 
capacity. These issues are potentially more challenging when the 
caregiver is the patient’s adult child.78 

It is imperative that physicians consider the potential association 
of incontinence with abuse. This abuse may include coercion, 
chastisement, and/or neglect.79 Many factors are known to 
increase the risk of elder and patient abuse, including care 
dependence, low social support, and social isolation.79 Urinary 
incontinence is associated with many of these factors, especially 
in older adults who are disproportionately affected by this 
condition where caregivers may not fully understand the patient’s 
condition. Patient abuse may arise due to the emotional stress 
caused by the amount of physical labor required to care for the 
person with incontinence. There may be frustration with the 
nonlinear nature of recovery for those with urinary incontinence 
and even a belief that the incontinence is a conscious choice.79  

All of this highlights the importance of educating both the patient 
and the caregiver in order to help minimize the risk of elder and 
patient abuse.

MANAGEMENT OPTIONS
The following sections offer various treatment modalities as 
options for part of a holistic approach. Guidelines from various 
professional societies also offer additional support and may 
be cited when working to obtain resources and coverage for 
patients.80-82

Cognitive and Behavioral Interventions

Cognitive and behavioral interventions can reduce anxiety and/
or depression and can influence incontinence as well. Although 
there has been very little research on the effectiveness of 
cognitive behavioral therapy (CBT) on the incidence of urinary 
incontinence, it has been shown to improve the quality of life for 

FIGURE 1:

Model depicting muscles of the pelvic floor  
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patients with urinary incontinence.91 Lifestyle changes that may 
help to reduce the symptoms of urinary incontinence include 
fluid management, weight loss, smoking cessation, and long-
term moderate physical activity.92-97 Patient home exercises may 
include bladder training and Kegel exercises; a 40% decrease 
in weekly incontinence was seen following six weekly bladder 
training sessions for functional or neurologic urinary inconti-
nence.97,98 Cavkaytar et al99 found that Kegel exercises improved 
the symptoms of nearly 70% of participants with SUI and 40% of 
participants with MUI.

Pelvic Floor Physical Therapy

Pelvic floor therapy has been shown to be an effective treatment 
option for various types of urinary incontinence, including stress 
incontinence, urge incontinence, and mixed incontinence. Pelvic 
floor therapy includes exercises that strengthen the muscles of 
the pelvic floor and may reduce cystocele associated urethral 
malpositioning. Urethral sphincter strengthening may include 
Kegel exercises or other forms of resistance training.100,101 Therapy 
may also include biofeedback techniques to help individuals learn 
how to correctly engage or relax their pelvic floor muscles and/
or bladder. Therapy may also target incontinence-associated 
pelvic floor disorders such as uterine prolapse and pelvic tissue 
strain. Physical therapists specializing in pelvic floor disorders 
may provide better guidance on the most appropriate treatment 
options for an individual’s specific needs.

Osteopathic Manipulative Treatment

Some patients are diagnosed with interstitial cystitis when 
their symptoms are due to myofascial imbalance.102 Regional 
mechanical tension transmitted into the bladder fascia and muscle 
creates the possibility for both poor and/or early emptying. This 
tension can lead to urgency from increased nerve sensitivity or 
the tension-related misperception of a distended bladder. These 
concepts are also supported by other related studies: patients 
who have undergone treatment for prostatitis sometimes feel 
persistence of symptoms due to fascial strains resulting from 
their pathology.21,22 Therefore, a quality physical examination 
should be performed to identify myofascial influences on urinary 
incontinence.102

Osteopathic treatment for urinary incontinence primarily 
focuses on improving tissue dysfunctions and imbalances of the 
musculoskeletal system. It addresses associated regional tissue 
disturbances with the goal of improving the function of the pelvis 
and associated regions. Osteopathic manipulative therapy (OMT) 
is a technique that often uses gentle manual forces to release 
restricted joint motion, and release problematic tension in the 
muscles and fascia. It may also be chosen to improve inhibited 
muscle tone, increase regional blood flow, and improve organ 
function. A systematic review of five clinical trials found OMT to be 
statistically significant and clinically relevant for women suffering 
from lower urinary tract symptoms (LUTS).103

When considering structures to evaluate and treat, the authors 
recommend checking regions that appear to be distant but 
have fascial connections directly to the bladder. These include 
the psoas and obturator internus muscles, and the medial and 
median umbilical ligaments. The pubococcygeus and iliococcygeus 
muscles directly support the bladder, and their fascia is contiguous 
with the bladder. The superficial and deep transverse perineal 
muscles influence pelvic pressure as well. 

The following are techniques that would be beneficial to consider: 
sacral articulatory technique, myofascial release (MFR) of the 
pelvic region, doming the pelvic diaphragm, bladder MFR, uterus/
prostate MFR, and psoas stretches.104 For the deeper bladder-
associated structures, transrectal or transvaginal MFR may be 
more effective for the pelvic floor, prostate, uterus, and ovary 
treatments. To augment the results, these can be performed 
bimanually with concomitant transabdominal pelvic-tissue 
engagement.

Sacral articulation: The dysfunction-related malpositioning of the 
sacrum and two halves of the pelvis will impact the tension of the 
muscles that cross the region. Additionally, when the positional 
relationships of the bones change, there is direct alteration of 
fascial tension due to the movement of boney fascial anchor 
points. Articulatory technique is an easy and effective option for 
sacral dysfunction correction. The hands can be stacked overlying 
the sacrum as demonstrated in Figures 2A and 2B. With slight 
anterior pressure, the sacrum can be rocked in any direction that is 
needed to engage restrictions to its motion. The restriction is then 
rhythmically engaged and disengaged at a rate of approximately 
1 to 1.5 seconds each, or in time with the patient’s breathing, until 
the palpation of motion restriction resolves.

FIGURE 2A:

Sacral ART demonstrated on a prone patient; physician’s wrist splitting the 
top hand’s third and fourth digits  
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Psoas stretches: While the bladder does not rest upon the psoas, 
portions of the ureter lay across this muscle, which may create a 
point of bladder traction as a result of tension within the psoas 
muscle and its fascia. The fascia of the inferior abdominal iliacus 
and psoas muscles is contiguous with the bladder and thereby also 
creates influence. While these psoas tissues may be evaluated and 
treated using a transabdominal approach, longitudinal stretching 
can be effective alone. A prone approach (Figure 3) can be utilized 
to gently engage the restriction to hip extension, with or without 
adding patient muscle contraction.

MFR to the pelvic bowl as an entire unit: The fascia of the pelvic 
bowl can be treated as a single unit. The superior aspects of that 
bowl can be influenced with suprapubic and lumbosacral junction 
hand placements as demonstrated (Figures 4A and 4B). Attention 
should be paid to the restrictions of motion of the fascia that is 
inferior and deep to those contact points. Thereafter, a direct 
restriction engagement or indirect tension balancing can be used 
to reduce resting tension and improve balance to the regional and 
bladder-related tissues.

FIGURE 2B:

Alternate hand position for sacral ART demonstrated on a prone patient: 
physician’s top hand lays perpendicular to the hand contacting the patient  

FIGURE 3:

Psoas stretch demonstrated on a prone patient

FIGURE 4A:

MFR to the pelvic bowl demonstrated on a supine patient

FIGURE 4B:

MFR to the pelvic bowl demonstrated on a pelvic model
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Transvaginal or transrectal direct stretching or MFR to the pelvic 
floor: Though the tissues can be influenced by distal contact, 
the authors find that greater and more immediate benefits are 
achievable through more direct palpation of the dysfunctional 
tissues. Several muscles of the pelvic floor are contactable 
through the rectum or vagina including the puborectalis (Figure 
5A), pubococcygeus and iliococcygeus (Figure 5B), and coccygeus 
muscles (Figure 5C). Direct myofascial release is thereafter 
easily achievable through facing the treating palm towards the 
dysfunctional tissue, flexing the proximal or distal interphalangeal 
joint to 90° and then very gently pulling inferiorly until the muscles 
and fascia return to normal texture and tension.

FIGURE 5A:

Transrectal or transvaginal MFR to the pelvic floor demonstrated on a 
pelvic model with the physician’s distal interphalangeal (DIP) joint bent to 
contact the puborectalis muscle

FIGURE 5B:

Transrectal or transvaginal MFR to the pelvic floor demonstrated on a 
pelvic model. with the physician’s proximal interphalangeal (PIP) joint bent 
to contact the pubococcygeus and iliococcygeus muscles

FIGURE 5C:

Transrectal or transvaginal MFR to the pelvic floor demonstrated on a 
pelvic model with physician contacting the coccygeus muscle
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Doming of the pelvic diaphragm: Regional stretching of the pelvic 
diaphragm can be achieved externally from a prone, lateral 
recumbent, or supine position and is generally performed one 
side at a time. The center of the ischiorectal fossa is located 
approximately 1 inch posterior and medial to the most inferior 
aspect of the ischial tuberosity. Directly superior deep pressure is 
applied and held at this location (Figures 6A and 6B). Upon patient 
deep inspiration, the pelvic floor can be felt as it moves inferiorly, 
and a stretch is created around the physician contact point. 
During patient exhalation, deeper pressure is applied, and further 
anterior placement is achieved. Patient respiration is again used 
to create additional stretching. This pattern and sequence are 
followed until normal muscle and fascial tension are restored.

Transabdominal MFR to the bladder: With transabdominal 
palpation, the bladder’s lateral and superior fascia can be 
assessed (Figure 7), and with the same contact, can be treated 
with direct or indirect MFR.

Transabdominal MFR to the prostate, uterus, or ovaries: At times, 
these structures represent the origin of fascial stress upon the 
bladder. While these structures and their supporting fascia are 
more easily palpated and directed for treatment through a rectal/
vaginal (or with abdominal bimanual) approach, they can still be 
addressed transabdominally as demonstrated in Figures 8A and 
8B. Thereafter, restriction of motion can be assessed and treated 
with direct or indirect MFR.

FIGURE 6A:

Doming of the pelvic diaphragm demonstrated on a prone patient

FIGURE 6B:

Doming of the pelvic diaphragm demonstrated on a pelvic model

FIGURE 7:

Transabdominal bladder MFR demonstrated on a supine patient 
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Medications

The effectiveness of medication management in urinary inconti-
nence can vary depending on the type and severity of the incon-
tinence, as well as the individual patient. Medication is not always 
the best choice for everyone. For optimal results, pharmacology 
is best considered in combination with other approaches in this 
discussion. The following are some general considerations.

Antimuscarinic drugs, such as oxybutynin and tolterodine,105-108 
have been shown to be effective in reducing UUI in women and 
men.105,108 These drugs relax the bladder detrusor muscle and 
allow for increased filling. This can decrease the frequency of the 
perceived need to urinate and reduce urgency of urination by 
decreasing neurologic signaling of bladder tension. Common side 
effects include dry mouth, constipation, and blurred vision and 
antimuscarinic agents are contraindicated with glaucoma.109-112

Beta-3 agonists, such as mirabegron, are effective in reducing 
UUI in both women and men. These drugs also provide detrusor 
muscle relaxation. They are generally well tolerated, but can 
cause common side effects such as headache, hypertension, and 
urinary tract infections.113-115

Estrogen therapy can be effective, particularly for UUI.116  However, 
it may not be effective for all women and can have side effects 
such as vaginal bleeding and breast tenderness.117,118 For those 
with estrogen contraindications, local estrogen cream may still be 
appropriate and effective.119,120 

Alpha-adrenergic agonists, such as pseudoephedrine, can reduce 
SUI. This medication class tightens the muscles in the urethral 
sphincter and prostate, which can help improve control over urine 
flow. However, they can also have side effects such as increased 
blood pressure, anxiety, insomnia, and urinary retention.121-125

Assistive Medical Devices

There are several medical assistive devices that can be used in the 
management of urinary incontinence. Absorbent products include 
liners, pads, and briefs. They can be disposable or reusable, and 
come in a range of sizes and absorbency levels.83 Catheters can be 
inserted into the bladder through the urethra or a small incision 
in the abdomen and can be used on a temporary or permanent 
basis, depending on the underlying condition. External collection 
devices are worn on the penis or around the vulvar labia to collect 
urine.84 Urethral inserts are small tampon-like devices that are 
inserted into the urethra to help block the flow of urine. They can 
be used on a temporary basis, such as during physical activity or 
social events.85 In patients with cystocele-related SUI, pessaries 
are inserted into the vagina to support the bladder and urethra.86 

These devices work well when minimal intervention is required or 
as part of a multifaceted approach.

FIGURE 8A:

Transabdominal prostate MFR demonstrated on a supine patient

FIGURE 8B:

Transabdominal prostate MFR demonstrated on a pelvic model
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Surgical Procedures

Patients with cystocele-related SUI may benefit from bladder 
taping or utilization of a sling or mesh implant to support the 
bladder and urethra.87 Bladder augmentation or cystoplasty can 
be performed to increase filling volume.88 Patients with urethral 
sphincter insufficiency may benefit from an artificial urinary 
sphincter.89 Urethral stenosis may be treated with dilatation, 
urethrotomy, or urethroplasty.90

CONCLUSIONS
Urinary incontinence presents many challenges for patients, 
their support systems, and their care teams. It presents both 
complex diagnostic and treatment challenges that often require 
heightened awareness to the social, emotional, psychological, and 
physical components. This article highlights the importance of a 
biopsychosocial approach to care, which often requires regular 
re-evaluation of initial therapy and the engagement of patients 
in the follow-up process. This can be enhanced by reassurance 
that options of additional or alternative modalities are available. 
With compassion and persistence, effective management may be 
found that can greatly improve patients’ lives.

REFERENCES

1.	 Lee UJ, Feinstein L, Ward JB, et al. Prevalence of urinary incontinence 
among a nationally representative sample of women, 2005-2016: 
Findings from the Urologic Diseases in America Project. J Urol. 
2021;205(6):1718-1724. doi:10.1097/JU.0000000000001634 

2.	 Tikkinen KA, Agarwal A, Griebling TL. Epidemiology of male urinary 
incontinence. Curr Opin Urol. 2013;23(6):502-508. doi:10.1097/
MOU.0b013e328364f520

3.	 Cassells C, Watt E. The impact of incontinence on older spousal 
caregivers. J Adv Nurs. doi:10.1046/j.1365-2648.2003.02664.x

4.	 Levy R, Muller N. Urinary incontinence: economic burden and new 
choices in pharmaceutical treatment. Adv Ther. 2006;23(4):556-573. 
doi:10.1007/BF02850045 

5.	 Hu TW, Wagner TH, Bentkover JD, Leblanc K, Zhou SZ, Hunt T. Costs 
of urinary incontinence and overactive bladder in the United States: 
a comparative study. Urology. 2004;63(3):461-465. doi:10.1016/j.
urology.2003.10.037

6.	 Wilson L, Brown JS, Shin GP, Luc KO, Subak LL. Annual direct cost of 
urinary incontinence. Obstet Gynecol. 2001;98(3):398-406. doi:10.1016/
s0029-7844(01)01464-8 

7.	 Berlowitz DR, Brand HK, Perkins C. Geriatric syndromes as outcome 
measures of hospital care: can administrative data be used? J Am Geriatr 
Soc. 1999;47(6):692-696. doi:10.1111/j.1532-5415. 1999.tb01591.x

8.	 Rogers RG. Clinical practice. Urinary stress incontinence in women.   
N Engl J Med. 2008;358(10):1029-1036. doi:10.1056/NEJMcp0707023 

9.	 Barry MJ, Link CL, McNaughton-Collins MF, McKinlay JB; Boston Area 
Community Health (BACH) Investigators. Overlap of different urological 
symptom complexes in a racially and ethnically diverse, community-based 
population of men and women. BJU Int. 2008;101(1):45-51. doi:10.1111/
j.1464-410X.2007.07191.x

10.	 consultation on incontinence recommendations of the international 
scientific committee: evaluation and treatment of urinary incontinence, 
pelvic organ prolapse, and fecal incontinence. Neurourol Urodyn. 
2010;29(1):213-240. doi:10.1002/nau.20870

11.	 Minassian VA, Bazi T, Stewart WF. Clinical epidemiological insights into 
urinary incontinence. Int Urogynecol. 2017;28(5):687-696. doi:10.1007/
s00192-017-3314-7

12.	 Lim YN, Dwyer PL. Effectiveness of midurethral slings in intrinsic 
sphincteric-related stress urinary incontinence. Curr Opin Obstet Gynecol. 
2009;21(5):428-433. doi:10.1097/GCO.0b013e32832fd268 

13.	 Schierlitz L, Dwyer PL, Rosamilia A, et al. Effectiveness of tension-free 
vaginal tape compared with transobturator tape in women with stress 
urinary incontinence and intrinsic sphincter deficiency: a randomized 
controlled trial. Obstet Gynecol. 2008;112(6):1253-1261. doi:10.1097/
AOG.0b013e31818db391 

14.	 Loughlin KR, Prasad MM. Post-prostatectomy urinary incontinence: a 
confluence of 3 factors. J Urol. 2010;183(3):871-877. doi:10.1016/j.
juro.2009.11.011 

15.	 Hammerer P, Huland H. Urodynamic evaluation of changes in urinary 
control after radical retropubic prostatectomy. J Urol. 1997;157(1):233-
236. doi:10.1016/S0022-5347(01)65334-5

16.	 Donnellan SM, Duncan HJ, MacGregor RJ, Russell JM. Prospective 
assessment of incontinence after radical retropubic prostatectomy: 
objective and subjective analysis. Urology. 1997;49(2):225-230. 
doi:10.1016/S0090-4295(96)00451-7 

17.	 Eastham JA, Kattan MW, Rogers E, et al. Risk factors for urinary 
incontinence after radical prostatectomy. J Urol. 1996;156(5):1707-1713. 
doi:10.1016/S0022-5347(01)65488-0 

18.	 Verhamme KM, Sturkenboom MC, Stricker BH, Bosch R. Drug-induced 
urinary retention: incidence, management and prevention. Drug Saf. 
2008;31(5):373-388. doi:10.2165/00002018-200831050-00002 

19.	 Zyczynski H, Parekh M, Kahn M, et al. Urinary incontinence in 
women. American Urogynecologic Society; 2012. http://eguideline.
guidelinecentral.com/i/76622-augs-urinary-incontinence 

20.	 Nygaard I. Clinical practice. Idiopathic urgency urinary incontinence.  
N Engl J Med. 2010;363(12):1156-1162. doi:10.1056/NEJMcp1003849 

21.	 Berger RE, Cioloston MA, Rothman I, Turner JA. Pelvic tenderness is not 
limited to the prostate in chronic prostatitis/chronic pelvic pain syndrome 
(CPPS) type IIIA and IIIB: comparison of men with and without CP/CPPS. 
BMC Urol. 2007;7(1):17. doi:10.1186/1471-2490-7-17 

22.	 Anderson RU, Sawyer T, Wise D, Morey A, Nathanson BH. Painful 
myofascial trigger points and pain sites in men with chronic prostatitis/
chronic pelvic pain syndrome. J Urol. 2009;182(6):2753-2758. 
doi:10.1016/j.juro.2009.08.033

23.	 Smith PP. Aging and the underactive detrusor: a failure of activity 
or activation? Neurourol Urodyn. 2010;29(3):408-412. doi:10.1002/
nau.20765 

24.	 Thomas-White KJ, Hilt EE, Fok C, et al. Incontinence medication response 
relates to the female urinary microbiota. Int Urogynecol J. 2016;27(5):723-
733. doi:10.1007/s00192-015-2847-x 

25.	 Pearce MM, Hilt EE, Rosenfeld AB, et al. The female urinary microbiome: 
a comparison of women with and without urgency urinary incontinence. 
Microbiome. 2014;5(4):e01283-14. doi:10.1128/mBio.01283-14 

26.	 Pearce MM, Zilliox MJ, Rosenfeld AB, et al. The female urinary 
microbiome in urgency urinary incontinence. Am J Obstet Gynecol. 
2015;213(3):347.e1-347.e11. doi:10.1016/j.ajog.2015.07.009 

27.	 Dubeau CE, Kuchel GA, Johnson T, Palmer MH, Wagg A. Incontinence 
in the frail elderly. https://www.ics.org/Publications/ICI_4/files-book/
comite-11.pdf 



21

28.	 Hartigan SM, Reynolds WS, Dmochowski RR. Detrusor underactivity in 
women: a current understanding. Neurourol Urodyn. 2019;38(8):2070-
2076. doi:10.1002/nau.24147 

29.	 Panicker JN, Game X, Khan S, et al. The possible role of opiates in women 
with chronic urinary retention: observations from a prospective clinical 
study. J Urol. 2012;188(2):480-484. doi:10.1016/j.juro.2012.04.011

30.	 Swinn MJ, Fowler CJ. Isolated urinary retention in young women, or 
Fowler’s syndrome. Clin Auton Res. 2001;11(5):309-311. doi:10.1007/
BF02332976

31.	 Aldamanhori R, Chapple CR. Underactive bladder, detrusor 
underactivity, definition, symptoms, epidemiology, etiopathogenesis, 
and risk factors. Curr Opin Urol. 2017;27(3):293-299. doi:10.1097/
MOU.0000000000000381

32.	 Geirsson G, Fall M, Lindström S. The ice-water test--a simple and valuable 
supplement to routine cystometry. Br J Urol. 1993;71(6):681-685. 
doi:10.1111/j.1464-410x.1993.tb16065.x 

33.	 Jiang CH, Maziéres L, Lindström S. Cold- and menthol-sensitive C 
afferents of cat urinary bladder. J Physiol. 2002;543(pt 1):211-220. 
doi:10.1113/jphysiol.2002.019042 

34.	 DasGupta R, Kavia RB, Fowler CJ. Cerebral mechanisms and 
voiding function. BJU Int. 2007;99(4):731-734. doi:10.1111/j.1464-
410X.2007.06749.x

35.	 Kavia RB, Dasgupta R, Fowler CJ. Functional imaging and the central 
control of the bladder. J Comp Neurol. 2005;493(1):27-32. doi:10.1002/
cne.20753 

36.	 Fowler CJ, Griffiths D, de Groat WC. The neural control of micturition. 
Nat Rev Nurosci. 2008;9(6):453-466. doi:10.1038/nrn2401 

37.	 Yokoyama O, Yotsuyanagi S, Akino H, Moriyama H, Matsuta Y, Namiki M. 
RNA synthesis in pons necessary for maintenance of bladder overactivity 
after cerebral infarction in rat. J Urol. 2003;169(5):1878-1884. 
doi:10.1097/01.ju.0000052371.19582.5a 

38.	 Yokoyama O, Yoshiyama M, Namiki M, de Groat WC. Changes in 
dopaminergic and glutamatergic excitatory mechanisms of micturition 
reflex after middle cerebral artery occlusion in conscious rats. Exp Neurol. 
2002;173(1):129-135. doi:10.1006/exnr.2001.7833

39.	 de Groat WC, Kawatani M, Hisamitsu T, et al. Mechanisms underlying the 
recovery of urinary bladder function following spinal cord injury. J Auton 
Nerv Syst. 1990;30 suppl:S71-S77. doi:10.1016/0165-1838(90)90105-r 

40.	 de Groat WC, Yoshimura N. Mechanisms underlying the recovery of 
lower urinary tract function following spinal cord injury. Prog Brain Res. 
2006;152:59-84. doi:10.1016/S0079-6123(05)52005-3 

41.	 Lian WQ, Li FJ, Huang HX, Zheng YQ, Chen LH. Constipation and risk 
of urinary incontinence in women: a meta-analysis. Int Urogynecol J. 
2019;30(10):1629-1634. doi:10.1007/s00192-019-03941-w 

42.	 Ruby CM, Hanlon JT, Boudreau RM, et al. The effect of medication use on 
urinary incontinence in community-dwelling elderly women. J Am Geriatr 
Soc. 2010;58(9):1715-1720. doi:10.1111/j.1532-5415.2010.03006.x 

43.	 Shamliyan TA, Wyman JF, Ping R, Wilt TJ, Kane RL. Male urinary 
incontinence: prevalence, risk factors, and preventive interventions. Rev 
Urol. 2009;11(3):145-165. https://pubmed.ncbi.nlm.nih.gov/19918340/

44.	 Hester AG, Kretschmer A, Badlani G. Male incontinence: the etiology or 
basis of treatment. Eur Urol Focus. 2017;3(4-5):377-384. doi:10.1016/j.
euf.2017.12.002 

45.	 Barry MJ, Link CL, McNaughton-Collins MF, McKinlay JB; Boston Area 
Community Health (BACH) Investigators. Overlap of different urological 
symptom complexes in a racially and ethnically diverse, community-based 
population of men and women. BJU Int. 2008;101(1):45-51. doi:10.1111/
j.1464-410X.2007.07191.x

46.	 Erekson EA, Ciarleglio MM, Hanissian PD, Strohbehn K, Bynum JP, 
Fried TR. Functional disability and compromised mobility among older 
women with urinary incontinence. Female Pelvic Med Reconstr Surg. 
2015;21(3):170-175. doi:10.1097/SPV.0000000000000136 

47.	 DuBeau CE, Kuchel GA, Johnson T II, Palmer MH, Wagg A; Fourth 
International Consultation on Incontinence. Incontinence in the frail 
elderly: report from the 4th International Consultation on Incontinence. 
Neurourol Urodyn. 2010;29(1):165-178. doi:10.1002/nau.20842

48.	 Clemens JQ. Urinary incontinence in men. In: Post T, ed. UpToDate. 
Accessed March 1, 2023. www.uptodate.com 

49.	 Goodson JD. Approach to urinary incontinence. In: Goroll AH, Mulley AG, 
eds. Primary Care Medicine. 8th ed. Wolters Kluwer; 2021. 

50.	 Brown JS, Bradley CS, Subak LL, et al. The sensitivity and specificity of a 
simple test to distinguish between urge and stress urinary incontinence. 
Ann Intern Med. 2006;144(10):715-723. doi:10.7326/0003-4819-144-
10-200605160-00005

51.	 Managing acute and chronic urinary incontinence. AHCPR Urinary 
Incontinence in Adults Guideline Update Panel. Am Fam Physician. 
1996;54(5):1661-1672.

52.	 Meister MR, Shivakumar N, Sutcliffe S, Spitznagle T, Lowder JL. Physical 
examinatio techniques for the assessment of pelvic floor myofascial pain: 
a systematic review. Am J Obstet Gynecol. 2018;219(5):497.e1-497.e13. 
doi:10.1016/j.ajog.2018.06.014

53.	 Glazener CM, Lapitan MC. Urodynamic studies for management of 
urinary incontinence in children and adults. Cochrane Database Syst Rev. 
2012;1:CD003195. doi:10.1002/14651858.CD003195.pub2

54.	 Webber GC. Patient education. A review of the issues. Med Care. 
1990;28(11):1089-1103. https://journals.lww.com/lww-medicalcare/
Abstract/1990/11000/Patient_Education__A_Review_of_the_
Issues.9.aspx

55.	 Bartoli S, Aguzzi G, Tarricone R. Impact on quality of life of urinary 
incontinence and overactive bladder: a systematic literature review. 
Urology. 2010;75(3):491-500. doi:10.1016/j.urology.2009.07.1325 

56.	 Saboia DM, Firmiano MLV, Bezerra KDC, Vasconcelos Neto JA, Oriá 
MOB, Vasconcelos CTM. Impact of urinary incontinence types on 
women’s quality of life. Rev Esc Enferm USP. 2017;51(0). doi:10.1590/
s1980-220x2016032603266 

57.	 Hägglund D, Walker-Engström ML, Larsson G, Leppert J. Reasons why 
women with long-term urinary incontinence do not seek professional 
help: a cross-sectional population-based cohort study. Int Urogynecol J 
Pelvic Floor Dysfunct. 2003;14(5):296-304. doi:10.1007/s00192-003-
1077-9 

58.	 Siddiqui NY, Levin PJ, Phadtare A, Pietrobon R, Ammarell N. Perceptions 
about female urinary incontinence: a systematic review. Int Urogynecol J. 
2014;25(7):863-871. doi:10.1007/s00192-013-2276-7 

59.	 Tennstedt SL, Chiu GR, Link CL, Litman HJ, Kusek JW, McKinlay JB. 
The effects of severity of urine leakage on quality of life in Hispanic, 
white, and black men and women: the Boston community health survey. 
Urology. 2010;75(1):27-33. doi:10.1016/j.urology.2009.08.019

60.	 Harris SS, Link CL, Tennstedt SL, Kusek JW, McKinlay JB. Care seeking 
and treatment for urinary incontinence in a diverse population. J Urol. 
2007;177(2):680-684. doi:10.1016/j.juro.2006.09.045 

Trivelas, Slaughter, Zaremski, Kirila                                                                                                         An Osteopathic Approach to Incontinence



22 Osteopathic Family Physician  |  Volume 15,  No. 4  |  Fall 2023

61.	 Wagg AR, Kendall S, Bunn F. Women’s experiences, beliefs and 
knowledge of urinary symptoms in the postpartum period and the 
perceptions of health professionals: a grounded theory study. Prim Health 
Care Res Dev. 2017;18(05):448-462. doi:10.1017/S1463423617000366 

62.	 Cooper RA. Geographic variation in health care and the affluence-poverty 
nexus. Adv Surg. 2011;45:63-82. doi:10.1016/j.yasu.2011.03.004 

63.	 Celik F, Edipoglu IS. Evaluation of preoperative anxiety and fear 
of anesthesia using APAIS score. Eurn J Med Res. 2018;23(1):41. 
doi:10.1186/s40001-018-0339-4 

64.	 Akbar A, Liu K, Michos ED, et al. Racial differences in urinary 
incontinence prevalence and associated bother: the multi-ethnic study 
of atherosclerosis. Am J Obstet Gynecol. 2021;224(1):80.e1-80.e9. 
doi:10.1016/j.ajog.2020.07.031 

65.	 Mckellar K, Bellin E, Schoenbaum E, Abraham N. Prevalence, risk factors, 
and treatment for overactive bladder in a racially diverse population. 
Urology. 2019;126:70-75. doi:10.1016/j.urology.2018.12.021 

66.	 Mo F, Choi BCK, Li FCK, Merrick J. Using health utility index (HUI) for 
measuring the impact on health-related quality of life (HRQL) among 
individuals with chronic diseases. ScientificWorldJournal. 2004;4:746-757. 
doi:10.1100/tsw.2004.128

67.	 Dubeau CE, Simon SE, Morris JN. The effect of urinary incontinence 
on quality of life in older nursing home residents. J Amn Geriatr Soc. 
2006;54(9):1325-1333. doi:10.1111/j.1532-5415.2006.00861.x

68.	 Fitzgerald ST, Palmer MH, Kirkland VL, Robinson L. The impact of urinary 
incontinence in working women: a study in a production facility. Women’s 
Health. 2002;35(1):1-16. doi:10.1300/J013v35n01_01 

69.	 Bogner HR, Gallo JJ, Sammel MD, Ford DE, Armenian HK, Eaton WW. 
Urinary incontinence and psychological distress in community-dwelling 
older adults. J Am Geriatr Soc. 2002;50(3):489-495. doi:10.1046/j.1532-
5415.2002.50115.x 

70.	 Lai HH, Shen B, Rawal A, Vetter J. The relationship between depression 
and overactive bladder/urinary incontinence symptoms in the clinical 
OAB population. BMC Urol. 2016;16(1):60. doi:10.1186/s12894-016-
0179-x 

71.	 Lai HH, Rawal A, Shen B, Vetter J. The relationship between anxiety 
and overactive bladder or urinary incontinence symptoms in the clinical 
population. Urology. 2016;98:50-57. doi:10.1016/j.urology.2016.07.013 

72.	 Broome BAS. The impact of urinary incontinence on self-efficacy and 
quality of life. Health Qual Life Outcomes. 2003;1:35. doi:10.1186/1477-
7525-1-35

73.	 Felde G, Engeland A, Hunskaar S. Urinary incontinence associated with 
anxiety and depression: the impact of psychotropic drugs in a cross-
sectional study from the Norwegian HUNT study. BMC Psychiatry. 
2020;20(1):521. doi:10.1186/s12888-020-02922-4

74.	 Lee HY, Rhee Y, Choi KS. Urinary incontinence and the association with 
depression, stress, and self-esteem in older Korean women. Sci Rep. 
2021;11(1):9054. doi:10.1038/s41598-021-88740-4 

75.	 Yip SO, Dick MA, McPencow AM, Martin DK, Ciarleglio MM, Erekson 
EA. The association between urinary and fecal incontinence and social 
isolation in older women. Am J Obstet Gynecol. 2013;208(2):146.e1-146.
e7. doi:10.1016/j.ajog.2012.11.010 

76.	 Gascón MRP, Mellão MDA, Mello SH, Negrão RM, Casseb J, Oliveira 
ACPD. The impact of urinary incontinence on the quality of life 
and on the sexuality of patients with HAM/TSP. Braz J Infect Diss. 
2018;22(4):288-293. doi:10.1016/j.bjid.2018.07.003 

77.	 Salloum M. Self-esteem disturbance in patients with urinary diversions: 
assessing the void. Ostomy Wound Manage. 2005;51(12):64-69. 

78.	 Riffin C, Van Ness PH, Wolff JL, Fried T. Multifactorial examination 
of caregiver burden in a national sample of family and unpaid 
caregivers: caregiver burden and type of assistance. J Am Geriatr Soc. 
2019;67(2):277-283. doi:10.1111/jgs.15664 

79.	 Ostaszkiewicz J. A conceptual model of the risk of elder abuse 
posed by incontinence and care dependence. Int J Older People Nurs. 
2018;13(2):e12182. doi:10.1111/opn.12182 

80.	 Lightner DJ, Gomelsky A, Souter L, Vasavada SP. Diagnosis and 
treatment of overactive bladder (non-neurogenic) in adults: AUA/SUFU 
Guideline Amendment 2019. J Urol. 2019;202(3):558-563. doi:10.1097/
JU.0000000000000309 

81.	 Gajewski JB, Schurch B, Hamid R, et al. An international continence 
society (ICS) report on the terminology for adult neurogenic lower urinary 
tract dysfunction (ANLUTD). Neurourol Urodyn. 2018;37(3):1152-1161. 
doi:10.1002/nau.23397

82.	 Abrams P, Andersson KE, Apostolidis A, et al. Recommendations of the 
International Scientific Committee: 

83.	 Fader M, Cottenden AM, Getliffe K. Absorbent products for light 
urinary incontinence in women. Cochrane Database Syst Rev. 
2007;2007(2):CD001406. doi:10.1002/14651858.CD001406.pub2

84.	 Macaulay M, Broadbridge J, Gage H, et al. A trial of devices for 
urinary incontinence after treatment for prostate cancer. BJU Int. 
2015;116(3):432-442. doi:10.1111/bju.13016 

85.	 Fader M, Cottenden A, Getliffe K, et al. Absorbent products for urinary/
faecal incontinence: a comparative evaluation of key product designs. 
Health Technol Assess. 2008;12(29):iii-185. doi:10.3310/hta12290 

86.	 Lipp A, Shaw C, Glavind K. Mechanical devices for urinary incontinence 
in women. Cochrane Database Syst Rev. 2014;2014(12):CD001756. 
doi:10.1002/14651858.CD001756.pub6 

87.	 Fusco F, Abdel-Fattah M, Chapple CR, et al. Updated systematic review 
and meta-analysis of the comparative data on colposuspensions, 
pubovaginal slings, and midurethral tapes in the surgical treatment 
of female stress urinary incontinence. Eur Urol. 2017;72(4):567-591. 
doi:10.1016/j.eururo.2017.04.026 

88.	 Sun XG, Wang RY, Xu JL, et al. Surgical outcomes of bladder 
augmentation: a comparison of three different augmentation procedures. 
World J Clin Cases. 2020;8(15):3240-3248. doi:10.12998/wjcc.
v8.i15.3240 

89.	 Brant WO, Martins FE. Artificial urinary sphincter. Transl Androl Urol. 
2017;6(4):682-694. doi:10.21037/tau.2017.07.31

90.	 Shen J, Vale L, Goulao B, et al. Endoscopic urethrotomy versus open 
urethroplasty for men with bulbar urethral stricture: the OPEN 
randomized trial cost-effectiveness analysis. BMC Urol. 2021;21(1):76. 
doi:10.1186/s12894-021-00836-1 

91.	 Garley A, Unwin J. A case series to pilot cognitive behavior therapy for 
women with urinary incontinence. Br J Health Psychol. 2006;11(3):373-
386. doi:10.1348/135910705X53876 

92.	 Newman DK. Conservative management of urinary incontinence in 
women. Prim Care Update Ob/Gyns. 2001;8(4):153-162. doi:10.1016/
S1068-607X(01)00076-2 

93.	 Kawahara T, Ito H, Yao M, Uemura H. Impact of smoking habit on 
overactive bladder symptoms and incontinence in women. Int J Urol. 
2020;27(12):1078-1086. doi:10.1111/iju.14357 

94.	 Subak LL, Whitcomb E, Shen H, Saxton J, Vittinghoff E, Brown JS. Weight 
loss: a novel and effective treatment for urinary incontinence. J Urol. 
2005;174(1):190-195. doi:10.1097/01.ju.0000162056.30326.83  



Trivelas, Slaughter, Zaremski, Kirila                                                                                                         An Osteopathic Approach to Incontinence 23

95.	 Townsend MK, Danforth KN, Rosner B, Curhan GC, Resnick NM, 
Grodstein F. Physical activity and incident urinary incontinence in 
middle-aged women. J Urol. 2008;179(3):1012-1017. doi:10.1016/j.
juro.2007.10.058 

96.	 Whitcomb EL, Subak L. Effect of weight loss on urinary incontinence 
in women. Open Access J Urol. 2011;3:123-132. doi:10.2147/OAJU.
S21091 

97.	 Subak L. The effect of behavioral therapy on urinary incontinence: 
a randomized controlled trial. Obst Gynecol. 2002;100(1):72-78. 
doi:10.1016/S0029-7844(02)01993-2

98.	 Wallace SA, Roe B, Williams K, Palmer M. Bladder training for 
urinary incontinence in adults. Cochrane Database Syst Rev. 
2004;2004(1):CD001308. doi:10.1002/14651858.CD001308.pub2 

99.	 Cavkaytar S, Kokanali MK, Topcu HO, Aksakal OS, Doğanay M. Effect of 
home-based Kegel exercises on quality of life in women with stress and 
mixed urinary incontinence. J Obstet Gynecol. 2015;35(4):407-410.  
doi:10.3109/01443615.2014.960831 

100.	 Kegel AH. Progressive resistance exercise in the functional restoration 
of the perineal muscles. Am J Obstet Gynecol. 1948;56(2):238-248. 
doi:10.1016/0002-9378(48)90266-x

101.	 Jones EG, Kegel AH. Treatment of urinary stress incontinence with results 
in 117 patients treated by active exercise of pubococcygeal. Surg Gynecol 
Obstet. 1952;94(2):179-188. 

102.	 Lamvu G, Carrillo J, Ouyang C, Rapkin A. Chronic pelvic pain in 
women: a review. J Am Med Assoc. 2021;325(23):2381. doi:10.1001/
jama.2021.2631 

103.	 Franke H, Hoesele K. Osteopathic manipulative treatment (OMT) for 
lower urinary tract symptoms (LUTS) in women. J Bodyw Movet Ther. 
2013;17(1):11-18. doi:10.1016/j.jbmt.2012.05.001  
Nicholas AS, Nicholas EA. Atlas of Osteopathic Techniques. Wolters 
Kluwer; 2023. 

104.	 Yasuhiko I. Discussion: functional role of M1, M2, and M3 
muscarinic receptors in overactive bladder. Urology. 2000;55(5A):47-
49. https://www.sciencedirect.com/science/article/pii/
S0090429599004938?via%3Dihub 

105.	 Hegde SS. Muscarinic receptors in the bladder: from basic research to 
therapeutics. Br J Pharmacol. 2006;147(suppl 2):S80-S87. doi: 10.1038/
sj.bjp.0706560

106.	 Mansfield KJ, Chandran JJ, Vaux KJ, et al. Comparison of receptor binding 
characteristics of commonly used muscarinic antagonists in human 
bladder detrusor and mucosa. J Pharmacol Exp Ther. 2009;328(3):893-
899. doi: 10.1124/jpet.108.145508

107.	 Caulfield MP, Birdsall NJ. International Union of Pharmacology. XVII. 
Classification of muscarinic acetylcholine receptors. Pharmacol Rev. 
1998;50:279-290. https://pharmrev.aspetjournals.org/content/50/2/279.
long

108.	 Thompson JF. Geriatric urological disorders. In: Koda Kimble MA, Young 
LL, eds. Applied Therapeutics: The Clinical Use of Drugs. 9th ed. Applied 
Therapeutics, Inc; 2009. 

109.	 Brown JH, Laiken N. Muscarinic receptor agonists and antagonists. 
In: Brunton L, Chabner BA, Chabner B, Knollman B, eds. Goodman & 
Gilman’s The Pharmacological Basis of Therapeutics. 12th ed. McGraw-Hill; 
2011:219-237. 

110.	 Patel B, Bavendam T, Badlani G. Use of antimuscarinics in the elderly. 
ScientificWorldJournal. 2009;9:459-465. doi: 10.1100/tsw.2009.55

111.	 Andersson K-E. Antimuscarinics for treatment of overactive bladder. 
Lancet Neurol. 2004;3:46-53. doi: 10.1016/s1474-4422(03)00622-7

112.	 Homma Y, Yamaguchi T, Yamaguchi O. A randomized, double-blind, 
placebo-controlled phase II dose-finding study of the novel anti- 
muscarinic agent imidafenacin in Japanese patients with overactive 
bladder. Int J Urol. 2008;15(9):809-815. doi:10.1111/j.1442-
2042.2008.02104.x

113.	 Frenkl TL, Zhu H, Reiss T, et al. A multicenter, double-blind, randomized, 
placebo-controlled trial of a neurokinin-1 receptor antagonist for 
overactive bladder. J Urol. 2010;184(2):616-622. doi:10.1016/j.
juro.2010.03.147

114.	 Tyagi P, Tyagi V. Mirabegron, a β3-adrenoceptor agonist for the potential 
treatment of urinary frequency, urinary incontinence or urgency 
associated with overactive bladder. IDrugs. 2010;13(10):713-722. https://
pubmed.ncbi.nlm.nih.gov/20878594/

115.	 Cody JD, Richardson K, Moehrer B, et al. Oestrogen therapy for urinary 
incontinence in post-menopausal women. Cochrane Database Syst Rev. 
2009(4):CD001405. doi:10.1002/14651858.CD001405.pub2/full 

116.	 Waetjen LE, Dwyer PL. Estrogen therapy and urinary incontinence: What 
is the evidence and what do we tell our patients? Int Urogynecol J Pelvic 
Floor Dysfunct. 2006;17:541-545. doi:10.1007/s00192-006-0080-3

117.	 Moehrer B, Hextall A, Jackson S. Oestrogen for urinary incontinence 
in women. Cochrane Database Syst Rev. 2003(2):CD001405. 
doi:10.1002/14651858.CD001405

118.	 Forsberg J-G. A morphologist’s approach to the vagina: age-related 
changes and estrogen sensitivity. Maturitas 1995;22:S7-S15. 
doi:10.1016/0378-5122(95)00957-4

119.	 Maloney C. Estrogen in urinary incontinence treatment: an anatomic and 
physiologic approach. Urol Nurs. 1997;17(3):88-91. https://pubmed.ncbi.
nlm.nih.gov/9349042/

120.	 Moore KN, Richardson VA. Pharmacology: impact on bladder function. 
Ostomy Wound Manage. 1998;44(6):30-34,36, 38. https://pubmed.ncbi.
nlm.nih.gov/9739276/

121.	 Nilvebrant L, Glas G, Jonsson A, et al. The in vitro pharmacological profile 
of tolterodine: a new drug for the treatment of urinary incontinence. 
Neurourology & Urodynamics. 1994;13:433-435. 

122.	 Westfall TC, Westfall DP. Adrenergic receptor agonists and antagonists. 
In: Brunton L, Chabner BA, Chabner B, Knollman B, eds. Goodman & 
Gilman’s The Pharmacological Basis of Therapeutics. 12th ed. McGraw Hill; 
2011;277:333. 

123.	 Collste L, Lindskog M. Phenylpropanolamine in the treatment of 
female stress urinary incontinence: double-blind placebo-controlled 
study in 24 patients. Urology. 1987;30(4):398-403. doi:10.1016/0090-
4295(87)90314-1

124.	 Stier BG, Hennekens CH. Phenylpropanolamine and hemorrhagic 
stroke in the Hemorrhagic Stroke Project: a reappraisal in the context of 
science, the Food and Drug Administration, and the law. Ann Epidemiol. 
2006;16(1):49-52. doi:10.1016/j.annepidem.2005.01.012



24 Osteopathic Family Physician  |  Volume 15,  No. 4  |  Fall 2023Osteopathic Family Physician (2023) 24–27                                                                

     	�                
ABSTRACT 

Ectopic pregnancy (EP) is a serious obstetric complication that can be life-threatening. Age-adjusted 
incidence of ectopic pregnancy is roughly 15.8 pregnancies per 1000.1 Despite this seemingly low value, 
EP remains one of the largest contributors to maternal mortality in the first trimester. While some 
patients require urgent surgery, there is a role for medical and conservative management in patients 
who are hemodynamically stable. In cases where medical or conservative management is appropriate, 
family physicians can choose to manage this condition with collaboration from the patient’s obstetrician. 
Particularly for residents in the 50% of US counties with no obstetrician,2 it is imperative for family 
doctors to diagnose EP quickly and accurately.
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BACKGROUND
Ectopic pregnancy (EP) is defined as any pregnancy in which a 
fertilized ovum implants outside of the uterus.3 Most EPs implant 
in the fallopian tube, accounting for over 90% of EPs. Implantation 
can occur outside the fallopian tube as well. Roughly 3% of 
EPs implant on an ovary, 2% to 4% are classified as interstitial, 
and the remaining 1% are classified as abdominal, cervical, 
intramural, or cesarean section scar EPs.4 Heterotopic pregnancy 
is an extremely rare cause of EP in which intrauterine pregnancy 
and EP occur simultaneously; this accounts for an estimated 1 
in 30,000 pregnancies.5 Due to the lack of national surveillance 
in the United States, prevalence data are difficult to ascertain; 
however, according to the American College of Obstetricians and 
Gynecologists (ACOG), it is estimated that EPs account for 2% 
of pregnancies in the United States. Despite only representing 
a small percentage of pregnancies, ruptured EPs are a major 
health concern and a leading contributor to maternal mortality.6 

Currently, EPs are responsible for up to 10% of pregnancy-related 
deaths and are the number one contributor to maternal mortality 
in the first trimester.7

The most significant risk factors for EP include previous tubal 
surgery, sterilization, previous EP, history of pelvic inflammatory 
disease, and current use of an intrauterine device.8 History of EP 
is one of the strongest risk factors, as patients with a previous 
EP have a 10% to 20% increase in risk of recurrent EP in future 
pregnancies.9,10 Those with previous tubal surgeries are more 
likely to go on to develop a future EP with an odds ratio of 8.8.11 
Lack of risk factors should not be considered reason to exclude 
EP as a diagnosis, as up to 50% of patients presenting with EPs 
have no clinical risk factors.12 Classic symptoms of EP are not 
sensitive or specific for EP alone, and patients may present with 
a variety of signs and symptoms. The most common presenting 
symptoms include abdominal pain and vaginal bleeding, while 
other symptoms such as amenorrhea, breast tenderness, 
nausea, syncope, or frequent urination may also be seen.13-15  

A syncopal episode in a patient with a possible EP could indicate 
the ectopic has ruptured and that the patient may need urgent 
surgical intervention.7 The symptoms are not specific to EP, thus 
the differential may be large. The differential diagnosis includes 
appendicitis, urinary tract infection, ovarian torsion, normal 
intrauterine pregnancy (IUP), implantation bleeding, spontaneous 
abortion, or tubo-ovarian abscess.

In the primary care setting, the key differentiation among patients 
with a possible EP is hemodynamic stability. Those that are 
hemodynamically stable and at minimal risk for rupture may be 
worked up and treated in the outpatient setting by a primary 
care provider. Unstable patients with signs such as hypotension 
and tachycardia potentially need surgical intervention, will 
require urgent inpatient care, and should be transferred to the  
emergency department.
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DIAGNOSIS
A hemodynamically stable female patient of reproductive 
age presenting to their primary care physician with signs and 
symptoms of an EP should first receive a urine pregnancy test in 
the office. If the urine pregnancy test yields a positive result, stable 
patients in whom there is suspicion for EP may continue to be 
worked up in the outpatient setting. The next step is to obtain an 
urgent quantitative beta-human chorionic gonadotropin (β-hCG) 
and perform transvaginal ultrasonography.

QUANTITATIVE -HCG
Quantitative measurements are used to evaluate β-hCG growth 
trends and determine if the baseline value is above or below the 
discriminatory value. The discriminatory zone is a serum hCG 
value at which an IUP can be visualized. Each institution may 
have slight variations in their exact definition of discriminatory 
value, but in most cases, it is a β-hCG level between 1500 and 
2000 mIU/mL.7,12,16 If the quantitative β-hCG level is below the 
discriminatory level, the recommendation is to follow up with a 
repeat quantitative β-hCG in 48 hours. In normal IUP, the β-hCG 
level will typically double every 48 hours, but viable pregnancy 
can see β-hCG increase as little as 35% in 2 days.17 In 2 days, if 
the repeat β-hCG results are now >1500 mIU/mL, a transvaginal 
ultrasound can be completed. If the level is still <1500 mIU/mL 
and declining, spontaneous abortion should be considered. If 
β-hCG is <1500 mIU/mL and increasing, the serum β-hCG should 
be repeated in another 48 hours.18

ULTRASONOGRAPHY
Following ACOG guidelines, any reproductive-aged female showing 
signs and symptoms of EP with positive serum β-hCG requires a 
diagnostic transvaginal ultrasound.5 Generally, ultrasound cannot 
be used to rule out an EP, but results can confirm the diagnosis.19,20 
There are three possible results of transvaginal ultrasonography: 
confirmed EP, indeterminate IUP, or normal IUP.8,12,18 Early in the 
course of an IUP, an ultrasound finding referred to as the “double 
ring sign” may be appreciated, which refers to the decidua 
parietalis and decidua capsularis forming around the gestational 
sac.21 While this cannot rule out an EP, it does provide supportive 
evidence favoring an IUP. Detection of ectopic cardiac activity is 
the most accurate result for confirming an EP, with a likelihood 
ratio >100.18

It is best to use the results of both quantitative β-hCG and 
transvaginal ultrasonography rather than relying on one test 
independently. A quantitative β-hCG >1500 and transvaginal 
ultrasonography showing no IUP has a sensitivity ranging from 
67% to 100% and specificity of 100% for diagnosing EP.18

MANAGEMENT
Once an unruptured EP has been identified, there are three 
potential methods to manage the EP: expectantly, medically, or 
surgically. Options become limited with additional complications 
such as ruptured EP, clinical instability, or hemodynamic 

instability—all situations which would require emergent surgical 
intervention. Assuming no complications exist and that the patient 
is stable, the decision to treat the patient medically or surgically 
should be made by the patient with information provided by  
their physician.12

Additionally, it is important to note that consideration of patient 
preferences and limitations may play a role in treatment options. 
Medical management with methotrexate is less expensive than 
surgery; in addition to being less invasive. A retrospective review 
found the direct costs of methotrexate-treated EPs were roughly 
24% of the direct costs for treatment using laparoscopy.22 However, 
β-hCG levels typically fall faster with surgical intervention.23 Some 
studies indicate a higher success rate with surgical management 
as well.18 Surgery may be a better option for patients who have 
little access to medical facilities for lab testing or for those 
with financial insecurity, and especially when there is concern 
regarding patient compliance for follow-up.

Expectant Management

Despite the limited patient population eligible for expectant 
management, this treatment option should not be overlooked 
as some EPs may resolve on their own.24 Expectant management 
has been shown to be effective only in those patients with a low 
or decreasing β-hCG level.25,26 However, the exact cutoff has been 
debated, with some studies citing a safe level of <1000 mIU/
mL,25 and others reporting efficacy as high as 3000 mIU/mL.26 

Patients who present with an initial β-hCG level of 200 mIU/mL 
or less have spontaneous resolution of the EP 88% of the time.12 

Most importantly, there should be a measured plateau or decline 
of β-hCG levels to safely consider expectant management.27,28 

Patients should be educated on the risks of expectant management 
and the warning signs of EP rupture; the treating physician should 
ensure the patient has access to emergency medical treatment 
and knows how to access this care in the case of an emergency.27

To ensure patient safety, the patient must be willing to return 
for close follow-up monitoring to confirm resolution of the EP. 
Follow-up appointments with the patient managed expectantly 
should begin at the 48-hour mark to reassess β-hCG levels and 
patient symptoms. If β-hCG levels are declining from baseline and 
the patient remains asymptomatic, expectant management may 
be continued. Once β-hCG decline has been proven, expectant 
management can continue as weekly quantitative β-hCG 
measurements.27 Each week, measurements are expected to 
decline by at least 15%. If this is not seen, the patient should undergo 
follow-up in 48 hours and cessation of expectant management 
should be considered.26 These weekly follow-up appointments 
should continue until β-hCG is no longer detectable.18 At any point 
during expectant management, if the β-hCG level has risen or 
the patient is now experiencing symptoms of potential rupture, 
expectant management should no longer continue.26
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Medical Management

Medical treatment of an EP can be managed by many specialties, 
including a primary care or family physician.12 Those patients who 
do not qualify for expectant management as described above 
can often be medically managed using methotrexate.28 Patients 
should be treated with methotrexate if they have a positive 
pregnancy test and a confirmed extrauterine pregnancy. These 
patients should be hemodynamically stable and should not show 
signs of imminent decline, impending or active fallopian tube 
rupture, or other complications that can be seen with EPs.12 Other 
relative contraindications include embryonic cardiac activity, 
size greater than 4 cm, and maternal liver disease.29 A baseline 
complete blood count (CBC) and comprehensive metabolic panel 
(CMP) should also be acquired to rule out contraindications to 
methotrexate such as renal insufficiency, liver disease, anemia, 
or leukopenia.12,29 Rh D factor status for the patient should be 
determined and, if the patient is Rh D-negative, administration 
of Rh D immune globulin is required.30 As always, a complete 
medical history should be taken to ensure safe use as described 
by the Food and Drug Administration (FDA) drug label.29

Once the decision to pursue medical management has been 
made, the physician must decide between a single- or multiple-
dose regimen of methotrexate.12 A single dose of methotrexate 
has been shown to be more effective in patients with an initial 
β-hCG level <5000 mIU/mL, with increased treatment failure rates 
above this β-hCG threshold.31,32 Linear increase in risk of treatment 
failure is seen with increasing β-hCG, as risk of failure increases 
by 0.12% for each unit increase in β-hCG.32 Women who received 
single-dose methotrexate treatment reported fewer side effects 
compared to those who received multiple-dose methotrexate 
treatment.28 Additionally, better fertility outcomes were 
reported when women received a single dose as opposed to a  
multidose regimen.33

While there are several medications used to medically terminate 
pregnancies, methotrexate is the only medication approved by 
the FDA for treatment of EPs.34 Methotrexate works as a folate 
antagonist, which prevents the rapidly dividing cells of the embryo 
from synthesizing new DNA, thereby preventing growth. The cells 
are no longer able to divide, so the pregnancy will not progress.29 

Methotrexate should be administered intramuscularly, with the 
hope that this is a one-dose treatment, with a dosing of 1.0 mg/kg 
or 50 mg/m2.30 The patient should return for β-hCG measurement 
in 2 to 4 days; if the level has risen, or has fallen <15% by day 4, 
an additional dose of methotrexate should be administered at the 
same dose.30 If a second dose is needed, patients should return for 
β-hCG on days 7, 11, and 14.12 If a β-hCG decline >15% is noted 
at any point, no further methotrexate doses are indicated and the 
patient should return for weekly monitoring as described with 
expectant management.12,30 Alternative to intramuscular delivery, 
oral methotrexate may also be used as a 4-day treatment course 
on days 0, 2, 4, and 6 at 1.0 mg/kg.30 Patients should return for 
weekly monitoring until the EP has fully resolved, demonstrated 
by a nondetectable β-hCG.18 This typically occurs in 4 to 6 weeks 
but can take up to 8 weeks to confirm success.14,18

Successful treatment with methotrexate is not guaranteed, and 
the success rate is estimated to range from 70% to 95%. The 
factor that most significantly indicates likelihood of methotrexate 
failure is higher baseline β-hCG level.5,35 In the case that β-hCG 
does not diminish appropriately by day 7, surgical management 
should be considered and discussed with the patient. Conversion 
to surgical management of the EP should always be considered as 
an alternative and should be pursued if the patient shows signs of 
decline, hemodynamic instability, or new symptoms.23

Surgical Management

With most EPs, surgical intervention is not necessary for 
successful treatment. Typically, only 10% of patients will need 
surgical management.36 However, it may be critical in saving the 
patient's reproductive function and potentially their life. Typically, 
surgical management of an EP is implemented when the patient 
fails medical management or is unable to complete medical 
management due to other medical contraindications such as 
hemodynamic instability.37

There are, however, certain situations that may indicate immediate 
surgical referral for patient safety. If an ultrasound demonstrates 
a visualizable embryo outside of the uterus with clear cardiac 
activity, the patient should receive urgent surgical management 
to prevent potential morbidity.12

Surgical management typically involves a salpingectomy (complete 
removal of the fallopian tube) or a salpinx-sparing salpingotomy 
(removal of gestational sac only). The latter is preferred, especially 
in cases in which preservation of fertility is a concern.2 Despite 
surgical management, there is a chance of persistent EP; it is 
estimated that in nearly 8% of salpingostomy cases, patients 
still have the EP postoperatively.2,11 Surgical management also 
requires follow-up to monitor β-hCG levels to confirm decline 
until no longer detected. However, β-hCG levels typically return to 
undetectable levels after surgery.37

OSTEOPATHIC PERSPECTIVE
Providing care to rural and underserved communities is a 
mainstay of osteopathic values and many patients may experience 
barriers to receiving proper maternity care. Data from ACOG 
show there are only 5.39 residency-trained ob-gyns per 10,000 
reproductive-aged women, and almost one-half of counties in 
the United States do not have any ob-gyns.2 Family physicians 
are essential in bridging gaps in care in these underserved areas. 
Family doctors practicing in rural areas provide 42% of total 
healthcare and, despite decreasing numbers, also provide the 
majority of obstetrical care.38 Women in small rural towns have an 
80% higher maternal mortality rate than those in urban locations. 
With EP continuing to be a top cause of maternal death, the role 
of family physicians in diagnosing and medically treating EPs  
is imperative.39
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BRIEF REPORT

ABSTRACT

Bronchiectasis is an uncommon chronic obstructive lung disease caused by chronic airway 
inflammation leading to irreversible bronchial dilation and destruction of medium-sized airways. 
In this case, we treated a bronchiectasis patient with a combination of osteopathic manipulative 
treatment (OMT) techniques including myofascial release and lymphatic techniques as adjunctive 
treatments in addition to other pharmacologic and nonpharmacologic therapies; OMT was shown 
to improve subjective symptoms of airway congestion as well as reduce frequency of emergency 
room visits and hospital admissions for this patient. 
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INTRODUCTION
Bronchiectasis is a chronic lung disease characterized by 
persistent lifelong widening of bronchial airways and weakening 
of mucociliary transport mechanism, owing to repeated 
infection, thus contributing to bacterial invasion and mucus 
pooling throughout the bronchial tree due to neutrophilic 
invasion.1 Associated comorbid illnesses include bronchitis, 
hemoptysis, pleuritis, and recurrent bacterial pneumonia. Chronic 
airway inflammation appears to have an inhibitory effect on 
lymphangiogenesis contributing to lymphatic blockage and stasis. 
The pathophysiology of lymphatic vasculature changes in the 
setting of lung disease is not well understood yet.2 By directing 
osteopathic manipulative treatment (OMT) to dysfunctional 
organ systems, movement of lymphatic fluids throughout 
the body is encouraged using noninvasive passive soft-tissue 
movements and release of underlying tissue restrictions. In 2010, 
Noll et al3 published “Efficacy of Osteopathic Manipulation as an 
Adjunctive Treatment for Hospitalized Patients With Pneumonia:  
A Randomized Control Trial.” Known as the Multicenter 
Osteopathic Pneumonia Study in the Elderly (MOPSE), this study 
showed a significant reduction of length-of-stay, decreased 
duration of intravenous antibiotics, and decreased respiratory 
failure or death when OMT was performed. MOPSE definitively 
laid the groundwork for more research in the area of respiratory 
diseases and OMT.

CASE REPORT
A 59-year-old female presented to her osteopathic physician with 
complaint of recurrent chest congestion and shortness of breath. 
Her symptoms have been chronic and ongoing for several years. 
Her medical history included bronchiectasis, reactive airway 
disease, anemia of chronic disease, morbid obesity, diabetes 
mellitus type 2, immunoglobulin (Ig)G subclass deficiency, chronic 
pain syndrome, generalized anxiety disorder, and recurrent 
pneumonia and Mycobacterium avium infection. She had 
recurrent hospitalizations due to her symptoms: two admissions 
in 2021, four admissions in 2020 (when she started receiving 
OMT), six admissions in 2019, andseven admissions in 2018. Her 
past surgical history was notable for laparoscopy, carpal tunnel 
surgery of bilateral wrists, and frenectomy. Her family history was 
noncontributory to her current symptoms. Her social history is 
unremarkable for alcohol, tobacco, or drug use. Her medications 
included tramadol extended-release 100 mg, two tablets daily; 
alprazolam 0.5 mg, one tablet every 6 hours as needed for anxiety; 
benralizumab 30-mg injection every 8 weeks; acetazolamide 150 
mg, one tablet daily; and armodafinil 150 mg, one tablet daily. Her 
vital signs at the most recent visit were unremarkable (116/72 mm 
Hg, 97.9 °F, 79 bpm, 18 rpm, 97% O2 saturation in room air, body 
mass index [BMI] 28.3 kg/m2). Cardiovascular examination showed 
+2 left lower extremity edema. Neurologic examination revealed 
cranial nerves 2-12 grossly intact, 5/5 muscle strength, 2/4 deep 
tendon reflexes of the bilateral upper and lower extremities, and 
notably reduced sensation of the left lower extremity. Pulmonary 
function testing and other laboratory data and imaging were not 
available from the patient.

OSTEOPATHIC MANIPULATIVE TREATMENT FOR  
CHRONIC BRONCHIECTASIS: A CASE REPORT

David Abend, DO1; Leonard Powell, DO, MS, FACOFP, CMD2; Abiram Sivanandam3; 
Rahul Nayar

1United Clinical Group, New Brunswick, NJ 
2Rowan University School of Osteopathic Medicine, Stratford, NJ 
3Rowan University School of Osteopathic Medicine, Stratford, NJ

CORRESPONDENCE: 
Leonard Powell | powellle@rowan.edu

Copyright© 2023 by the American College of Osteopathic Family  
Physicians. All rights reserved.  
Print ISSN: 1877-573X doi:10.33181/13106
 

The authors have no conflicts of interest or financial disclosures. 

Osteopathic Family Physician (2023) 28–32                                                                   



29

Management of this patient was multifaceted and employed 
chest physiotherapy to improve airway clearance, pharmacologic 
treatments such as benralizumab (an immunosuppressant) and 
acetazolamide (correcting underlying metabolic alkalosis) to 
minimize recurrent infection and to maintain airway patency, and 
OMT. As described previously,4 a comprehensive examination of 
10 body regions of somatic dysfunction—head, cervical, thoracic, 
lumbar, sacrum, pelvis, lower extremity, upper extremity, ribs, 
and abdomen—was performed. Affected areas included cervical, 
thoracic, ribs, and lower extremity regions. The following somatic 
dysfunctions and structural abnormalities were identified over the 
course of several visits: 1) C2-C7 RRSR, 2) T1-T5 NSLRR, 3) left rib 
1 exhalation dysfunction, 4) right ribs 2-5 inhalation dysfunction, 
5) left ribs 6-10 exhalation dysfunction, 6) right ribs 11-12 
exhalation dysfunction, and 7) +1 to +2 bilateral lower extremity 
edema. Osteopathic manipulative medicine was employed 
as an adjunctive treatment modality for this patent’s somatic 
dysfunction and bronchiectasis, in addition to pharmacologic 
therapies. Pharmacologic therapy was provided by the patient’s 
primary care physician and pulmonologist. Treatments were 
performed twice monthly for 2 years. The autonomic dysfunctions 
were treated with OA release to normalize parasympathetic tone 
of the vagus nerve and rib raising.3 Biomechanical considerations 
were directed toward the thoracic and lumbar spines and included 
myofascial release of paraspinal musculature as well as muscles 

of exhalation, specifically targeting the scalenes, pectoralis minor, 
serratus anterior, latissimus dorsi, and quadratus lumborum. 
Lymphatic techniques were directed toward symptomatic relief. 
Fascial torsions owing to hypertonic musculature can directly 
decrease lymphatic flow through the fascia by compressing 
lymphatic vessels. Other treatment techniques used include the 
splenic pump, effleurage, and petrissage. Treatment techniques 
were applied in a cephalad to caudad fashion.

Frontal/temporal/mandibular drainage, mandibular distraction 
(the Galbreath technique), pectoral traction, Miller thoracic pump, 
pedal pump (also called the Dalrymple pump), and lower extremity 
effleurage/petrissage treatment techniques were performed.5-7

Use of OMT in this patient was shown to subjectively improve 
her symptoms of airway congestion as well as objectively reduce 
the frequency of emergency room visits and hospitalizations. 
However, despite subjective relief and decreased hospitalizations, 
objective improvement via pulmonary function testing8 (PFT; 
Figure 1)—specifically FEV1/FVC—did not consider the subjective 
and symptomatic benefits derived from OMT. These treatments 
provided relief and were targeted to affected autonomic, 
biomechanical, and lymphatic dysfunctions.4 FEV1/FVC represents 
the proportion of the patient’s vital capacity that they are able to 
expire in the first second of forced expiration compared to the full 
forced vital capacity.
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FIGURE 1:

Pulmonary function test data

Component 8 d ago 1 yr ago 2 yr ago 2 yr ago 3 yr ago
Ref Range & Units (3/2/22) (11/25/20) (7/30/19) (3/25/19) (1/29/19)
FVC Pred

3.06 2.96 3.10 3.14 3.01
0.05 - 9.99 Liters
FVC Pre

3.13 3.10 2.78 2.36 2.69
0 - 12 Liters
FVC %Pre Pred

103 105 90 75 89
0 - 300 %
FEV1 Pred

2.41 2.35 2.46 2.50 2.40
0.05 - 9.99 Liters
FEV1 Pre 

2.71 2.69 2.44 2.07 2.32
0 - 12 Liters
FEV1 % Pre Pred

112 115 99 83 97
0 - 300 %
FEV1/FVC Pred

79 80 80 80 80
1 - 99%
FEV1/FVC Pre  

86 87 88 88 86
0 - 12%
FEF25-75% Pred

2.22 2.21 2.33 2.35 2.29
0 - 12 L/sec
FEF25-75% Pre

4.23 4.34 4.15 3.29 3.60
0 - 12 L/sec
FEF25-75% %Pre Pred

190 197 178 140 157
0 - 300%
FEF50% PRE

5.03 5.8 6.44 6.02 4.68
0 - 12 L/sec
FET100% PRE

7.94 9.04 8.16 7.22 8.39
Sec
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DISCUSSION
Bronchiectasis is a chronic lung disease characterized by 
persistent and lifelong widening of the bronchial airways and 
weakening of the mucociliary transport mechanism, owing to 
repeated infection. It contributes to bacterial invasion and mucus 
pooling throughout the bronchial tree due to neutrophilic invasion 
including H. influenzae and P. aeruginosa. Other contributory 
pathogens include Moraxella catarrhalis, Streptococcus pneumoniae, 
Staphylococcus aureus, and other Gram-negative bacteria and, less 
commonly, nontuberculosis Mycobacteria species.9,10 

The lymphatic system allows for the flow of nutrients toward, 
and waste away from, individual cells. It is a passive system 
whose function can be influenced by external forces. Lymph is a 
substance that leaks out of arterial capillaries, into the interstitium, 
and into single-cell lymphatic vessels. Primary cells of lymph are 
lymphocytes, which are clear in color, contain proteins, salts, and 
large particles (such as bacteria and viruses) prior to filtration 
through a lymph node or organ.11

Lymphatic channels perfuse most tissues of the body. Simple 
squamous epithelium cells of lymphatic capillaries allow great 
permeability of fluids from the interstitium back into the 
lymphatic system. Capillaries flow into larger channels, which 
eventually drain into the venous system via the right lymphatic 
duct or thoracic duct. The right upper extremity, right chest, 
and right upper quadrant of the abdomen drain via the right 
lymphatic duct. The remaining portions of the body drain into the  
thoracic duct.

The functions of the lymphatic system include maintaining fluid 
balance in the body, purification and cleansing of tissues, defense, 
and nutrition. Direct external pressure on lymphatic channels 
increases the flow of lymph. The mechanism of lymphatic flow 
occurring through lymph channels is influenced by three factors: 
1) interstitial fluid pressure: forces fluid into lymphatic capillaries, 
2) intrinsic lymphatic pumps: channels with valves similar to the 
venous system that form sections that function independently and 
smooth muscle in the channel walls that contract when distended, 
allowing one to pump to the next, and 3) ionic gradients, whereby 
fluid goes toward higher concentrations of ions.

Specific functions with regard to applications to bronchiectasis 
include production of immunologic cells and antibodies, clearing 
of waste from fighting infections, and filtering toxins. Clearance 
of exudates and inflammatory mediators form the interstitium 
results in facile fluid movement in the lymphatics. Remnants 
of proinflammatory mediators lead to persistent inflammation 
and delayed healing. Other offending agents include fibroblasts, 
plasma proteins, platelets, transforming growth factor-β (TGF-β: 
transforms present monocytes into macrophages), and fibroblast 
growth factor.7 Continued presence of these substances leads 
to scarring, fibrosis, and chronic inflammation. Lymphatics are 
the predominant means to remove inflammatory exudates and 
promote the healing phase of the inflammatory process.7

Diaphragms are muscular and fascial structures giving shape 
and form to the body.7 The eight diaphragms that contribute to 
lymphatic flow and its obstruction are the diaphragma sellae, 

tentorium cerebelli, suboccipital diaphragm, thoracic inlet 
diaphragm, respiratory diaphragm, pelvic diaphragm, popliteal 
diaphragm, and plantar fascia. The respiratory diaphragm is an 
important external pump. Respiration causes lymph to move via 
pressure gradients, by which negative pressure causes fluid to 
move toward it and positive pressure pushes it away. The pelvic 
diaphragm works in synchrony with the abdominal diaphragm 
to maximize flow of interstitial fluid and lymph, relaxing with 
contraction of the abdominal diaphragm and springing back with 
exhalation, producing a mechanical pump for lymphatics in the 
pelvis and lower abdomen.

Prior to treating any lymphatic issues (i.e., edema), the diaphragms 
described previously must be opened. The ideal order is opening 
the: 1) thoracic inlet, 2) respiratory (thoracoabdominal) diaphragm, 
3) pelvic (presacral) diaphragm, and, 4) popliteal diaphragm. Once 
the diaphragms are open, fluid mobilization can be performed. 
This order is utilized to promote maximum drainage of lymphatic 
flow clearance and to prevent any additional congestion. Failure 
to open the diaphragms in this manner can be counterproductive 
and exacerbate an already underlying problem by causing backup 
of fluids that cannot flow through the preceding closed diaphragm. 

The consequence of decreased lymphatic function is edema: 
buildup of excess interstitial fluid caused by either too much fluid 
going into the interstitium or too little getting out. Conditions 
that overload the interstitium override the absorptive capabilities 
of the lymphatic system. Excessive interstitial fluid increases 
interstitial pressure and collapses lymph capillaries resulting in 
further edema and congestion. Edema also causes dilation of 
lymph capillaries causing valves not to function and the intrinsic 
pump to shut down. Conditions of increased venous pressure 
are associated with increased capillary filtration rates and tend 
to produce edema. These include congestive heart failure 
(both systolic and diastolic),incompetent heart valves, venous 
obstruction (i.e., bronchiectasis), and gravity. Conditions that 
decrease osmotic gradients across the capillary, such as cirrhosis 
and starvation, decrease lymphatic function and lead to edema.

Inadequate drainage, from conditions such as posttraumatic 
or postsurgical scarring, may lead to edema. Edema causes 
compression, not only of lymphatic structures but also vascular 
and neurologic structures, leading to decreased functional ability. 
Edema causes further fluid stasis, which causes buildup of waste 
products and decrease in nutrient delivery, and can further 
affect bioavailability of drugs and hormones, decreasing their  
respective functions.
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Treatment goals of lymphatic techniques include opening 
myofascial pathways at transitional areas (i.e., diaphragms) 
of the body, normalizing diaphragmatic motions, increasing 
pressure differentials to augment fluid flow beyond normal 
levels, and mobilizing targeted tissue fluids into the lymphatic 
system.4-7 Emphasis on removing impedances to lymphatic flow 
and improving and augmenting the flow of lymph is apparent. 
Techniques that remove somatic dysfunction, which causes 
decreased efficiency of respiration, diaphragmatic excursion or 
motion, or fascial torsion, will improve lymphatic function. The 
goal is to have a balanced well-functioning system without edema. 
The low-pressure lymphatic system is dependent on motion and 
drainage of lymph for optimal function. As a result of OMT, the 
patient reported significant symptomatic relief at subsequent 
visits as well as decrease in the number of emergency room visits 
and subsequent hospital admissions.

This case is applicable to the osteopathic family physician in that 
treatment techniques used to manage symptoms—in addition 
to chest physiotherapy and pharmacologic treatment—do not 
require a large amount of time to perform and can be done in the 
office. Additionally, use of OMT in the treatment of this patient 
may allow for longer intervals between follow-up appointments. 
The techniques discussed here will also have application to other 
respiratory illnesses such as chronic obstructive pulmonary 
disease (COPD), reactive airway disease, and other pulmonary 
diseases characterized by recurrent mucus plugging and airway 
obstruction.

TECHNIQUE DIRECT OR  
INDIRECT

ACTIVE OR  
PASSIVE

MECHANISM  
OF ACTION

ABSOLUTE 
CONTRAINDICATIONS*

RELATIVE 
CONTRAINDICATIONS*

MFR Direct or  
indirect

Passive • �Light, moderate, or 
heavy force that engages 
fascia vs deeper tissue 
with constant pressure; 
piezoelectric changes 
relax and release 
restricted tissues (direct)

• �Guiding fascia along the 
path of least resistance 
until free movement is 
achieved (indirect)

• �Treatment directly over 
fracture or dislocation

• �Serious vascular 
compromise

• �Local malignancy  
or infection

• Vascular compromise

• Malignancy

• Infection

• �Severe osteoporosis  
or osteopenia

• �Acutely injured 
muscles

• Patient intolerance

Lymphatics  
(extension of 
MFR)

Direct Passive • �Mechanical compression 
via physician’s force 
leads to mobilization of 
lymphatic fluid  

• Necrotizing fasciitis • Acute hepatitis

• �Mononucleosis 
Malignancy

• �Deep venous 
thrombosis

• Severe heart failure

*Patient refusal or lack of somatic dysfunction is always a contraindication.

TABLE 1: 
Summary of myofascial release (MFR) and lymphatic techniques
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CONCLUSION
Bronchiectasis is a chronic lung disease characterized by persistent 
and lifelong widening of bronchial airways and weakening of the 
mucociliary transport mechanism, owing to repeated infection. 
Bronchiectasis contributes to bacterial invasion and mucus 
pooling throughout the bronchial tree.1 Recurrent inflammation, 
due to inflammation and mucus trapping, results in airway dilation 
and dysfunction of the mucociliary system. Sequelae include 
persistent cough, dyspnea, and excessive sputum production. 
Many of these symptoms are largely due to mucus trapping and 
dysfunction of lymphatic channels in lung parenchyma. OMT 
provides a passive mechanical method to promote mechanical 
airway clearance by disrupting mucus plugging and occlusion 
within the lungs. By considering the intersectionality of these 
simultaneous conditions in addition to a patient’s goals of care 
(maximize functional capacity and decrease hospitalization), OMT 
directed at autonomics, biomechanics, and lymphatics/circulation 
can aid in achievement of this patient’s treatment goals.
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BRIEF REPORT

PREVOTELLA DENTICOLA DACRYOCYSTITIS AND ABSCESS  
IN A CHILD WITH GOLDENHAR SYNDROME

Karen Yang, OMS-III1; Jessica N. Oleske, OMS-III1; Sami Rishmawi, MD1,2; 
Hanna S. Sahhar, MD, FAAP, FACOFP1,2

1Edward Via College of Osteopathic Medicine - Carolinas Campus, Spartanburg, SC 
2Spartanburg Medical Center, Department of Pediatrics, Spartanburg, SC

INTRODUCTION
Dacryocystitis, the inflammation of the nasolacrimal sac, is 
commonly caused by obstruction of the nasolacrimal duct—either 
due to the backup or stasis of tears.1 The nasolacrimal system starts 
with lacrimal tear production at the main lacrimal gland, drains into 
the common canaliculus, travels through the valve of Rosenmüller, 
and into the lacrimal sac.2 From there, lacrimation continues 
inferiorly into the nasolacrimal duct, through the valve of Hasner, 
and into the nasal cavity.2 There is increased risk for dacryocystitis 
infections in the setting of abnormalities or alterations to the 
nasolacrimal system.
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ABSTRACT

Dacryocystitis is the inflammation of the nasolacrimal sac and is due to obstruction of  
the nasolacrimal system or lacrimal stagnation, leading to favorable environments for infection. 
Any disruptions to the nasolacrimal pathway can increase the risk of dacryocystitis. Here is a unique 
case of Prevotella denticola dacryocystitis that progressed into cellulitis and abscess formation in 
a 7-year-old female with a medical history of Goldenhar syndrome, recurrent dacryocystitis, and 
periodontal disease. The patient presented with standard dacryocystitis symptoms—tenderness 
to palpation, erythema, and edema to the medial canthus. The patient was treated empirically 
with vancomycin, ceftriaxone, and clindamycin. She was discharged home on clindamycin with 
symptomatic improvement and plans for dacryocystorhinostomy. Goldenhar syndrome is a rare 
congenital craniofacial malformation disorder due to aberrant morphogenesis in structures 
derived from the first and second branchial arches. P. denticola is an anaerobic gram-negative 
bacillus significant to the oral microbiome. There is currently limited research suggesting 
the relationship between Goldenhar syndrome and dacryocystitis complicated by Prevotella 
denticola. Based on the patient’s medical history, we predict that her complex presentation was 
secondary to the dissemination of Prevotella from her oral cavity. This case report emphasizes the 
importance of gram-negative anaerobic coverage in complicated dacryocystitis in patients with  
nasolacrimal defects. 
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The etiology of dacryocystitis is characterized as acute, chronic, 
congenital, or acquired. There is a bimodal distribution of causes, 
with newborns and infants susceptible to acute and congenital 
cases, while adults over 40 years are prone to chronic and acquired 
situations.1 The most causative organisms are gram-positive 
Staphylococcus aureus, coagulase negative Staphylococcus, and 
Streptococcus pneumoniae. Haemophilus influenzae is the most 
causative gram-negative organism.1 Chronic dacryocystitis stems 
from long-term obstruction secondary to systemic diseases like 
Wegener’s granulomatosis or sarcoidosis, tumor-like lesions, and 
mechanical obstruction.3 Acquired dacryocystitis is caused by 
repeated trauma to the nasoethmoid bones, surgeries (endonasal 
and endoscopic procedures), or thickening of facial structure  
and bones.4

Congenital dacryocystitis is an obstruction in the distal nasolacrimal 
duct at the valve of Hasner.1 It is detected when the amniotic fluid 
buildup from the womb fails to flow through the nasolacrimal 
system after delivery. Any congenital malformations to the 
craniofacial morphogenesis can increase risk of obstruction to 
the nasolacrimal duct. Goldenhar syndrome, also known as oculo-
auriculo-vertebral (OAV) syndrome, is a rare congenital disorder 
defined as the malformation of the structures derived from the 
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recent episode happened the week prior, and the patient was 
managed with a 7-day course of amoxicillin. Her social history is 
significant for substance abuse in her biological mother, neglect 
and malnourishment by her biological parents, and involvement of 
the Department of Social Services (DSS).

On admission, the patient was afebrile with vitals showing signs of 
tachycardia at 127 beats per minute and tachypnea at 24 breaths 
per minute. The patient’s initial labs were significant for signs of 
inflammation and infection with an elevated C-reactive protein of 
12.3 mg/dL (reference range: 0.0-0.6 mg/dL), elevated erythrocyte 
sedimentation rate of 66 mm/h (reference range: 0-20 mm/h), and 
leukocytosis at 14.4 x103/µL (reference range: 4.5-13.5 x103/μL). 
Aside from her facial erythema and edema, the patient’s physical 
exam was unremarkable. During the first few hours, the patient 
had a temperature of 102.5°F (39.2°C) that was decreased to 98.1°F 
(36.7°C) with acetaminophen and ibuprofen.

Dacryocystitis was suspected, and IV ceftriaxone and vancomycin 
were prophylactically started while awaiting blood culture results. 
The patient was not adequately responding to the antibiotic 
therapy; therefore, vancomycin was switched to IV clindamycin for 
anaerobic coverage. Despite antibiotics and warm compresses, 
the patient continued to experience progressively worsening right-
sided infraorbital tenderness. 

first and second branchial arches during development, including 
the eyes, mouth, lip, tongue, palate, ear, maxilla, and mandible.5 
Because of the multiorgan involvement, OAV syndrome can lead 
to increased susceptibility to infection, inflammation, and issues in 
the craniofacial area.

Dacryocystitis is a clinical diagnosis based on the patient’s history 
and physical exam, specifically the ocular exam—including normal 
visual acuity, absence of pain in extraocular movements, location of 
tenderness, and lack of ophthalmalgia. Individuals tend to endorse 
an erythematous, edematous, and tender mass at the medial 
canthus of the eye with additional nasal dorsum involvement.6 The 
inflammatory symptoms of dacryocystitis follow the path of the 
nasolacrimal system; therefore, if erythema or edema is present 
beyond the nasolacrimal system, alternative diagnoses must be 
considered. When suspected clinically, dacryocystitis is confirmed 
by culturing the purulent fluid from the abscess. Radiologic imaging 
is not required for diagnosis, but computerized tomography 
(CT) scans can rule out more severe cases of orbital cellulitis.7 
Complication of dacryocystitis can be detrimental, with significant 
sequelae of orbital cellulitis, lacrimal fistulas, brain abscesses, 
cavernous sinus thrombosis, meningitis, and death.1 

Uncomplicated dacryocystitis is treated conservatively with warm 
compresses and Crigler massage, a manual decompression of 
the nasolacrimal duct. In acute settings, Crigler massage is not 
warranted due to increase in hydrostatic pressure from the 
massage, causing a vulnerable environment for the spread of 
infection. Broad-spectrum antibiotics that cover gram-positive and 
gram-negative organisms, especially antistaphylococcal agents, are 
considered in the acute phase.1 Initially, intravenous (IV) therapy 
of penicillin and cephalosporins are indicated. Vancomycin is the 
drug of choice in the setting of methicillin-resistant Staphylococcus 
aureus (MRSA) while clindamycin should be considered in the 
setting of anaerobic coverage.6 In recurrent cases of dacryocystitis, 
ophthalmologists should be consulted for potential nasolacrimal 
probing, a highly successful technique used to irrigate the nasal 
cavity. In more advanced cases, invasive procedures like balloon 
dacryoplasty, nasolacrimal intubation, or nasolacrimal stenting are 
available.3 Definitive therapy is a dacryocystorhinostomy, a new 
pathway for the tears to flow through the nasolacrimal sac and into 
the nose.3

CASE PRESENTATION
A 7-year-old Caucasian female with a past medical history of 
Goldenhar syndrome with mild dysmorphic features, type 1 Duane 
retraction syndrome, prematurity, and extensive dentoalveolar 
concern presented to inpatient pediatrics with bilateral infraorbital 
erythema with pronounced edema in the medial aspect of the right 
eye that exhibited significant tenderness to palpation and cellulitis-
like symptoms (Figure 1). The patient denied any fevers or recent 
sick contacts. Immunizations were up to date. Her foster mother 
reported that the patient had a history of lacrimal duct infections 
that were similar to this presentation but less tender. The most 

FIGURE 1:

(Left) Bilateral infraorbital erythema with notable edema medial to the 
right eye

(Middle) Postrupture of abscess and purulent drainage

(Right) Prior to discharge: significant improvement of erythema, edema, 
and tenderness

Ophthalmology and otolaryngology services were both consulted 
and recommended a CT scan without contrast of the sinuses. It 
showed prominent soft tissue density along the right nasal bridge 
and frontal process of the maxilla that extended along the right 
premaxillary soft tissues and periorbital region (Figure 2). Most of 
the infection appeared to be localized over the lacrimal duct without 
orbital involvement. The intraconal and extraconal fat planes were 
preserved with no evidence of postseptal extension of the soft 
tissue density, but moderate circumferential mucosal thickening of 
the right maxillary sinus with occlusion of its ostium was shown. 
Additionally, focal dehiscence and disruption of the anterior 
alveolar cortex were visible and associated with an unerupted right 
paramedian maxillary tooth.
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CT showed prominent soft tissue density along the right nasal 
bridge and frontal process of the maxilla measuring 1.7 x 1.7 
cm that extended along the right premaxillary soft tissues and 
periorbital region—right greater than left. 

Moderate applied warm compress pressure was placed over the 
infected area leading to the rupture of the abscess and purulent 
drainage. Initial blood culture showed moderate gram-positive 
cocci and wound cultures exhibited preliminary results of anaerobic 
isolates. After the abscess ruptured, the patient responded to the 
antibiotic therapy, and her mother reported that the patient was 
back to her baseline—without nasolacrimal tenderness or purulent 
drainage. Therefore, the patient was discharged home with a 7-day 
course of oral clindamycin with plans to consider ocular ductal 
plasty reconstruction or dacryocystorhinostomy of her left ductal 
duct with her ophthalmologist in the future. 

The patient’s abscess cultures macroscopically showed growth 
of pinpoint colorless colonies on Laked Brucella Blood agar with 
Kanamycin and Vancomycin (LKV) but had a notable absence of 
growth on Bacteroides Bile Esculin agar (BBE) under anaerobic 
conditions for 48 hours. Microscopically, gram stains of isolated 
colonies revealed short gram-negative coccobacilli rods. Prevotella 
denticola was confirmed on matrix-assisted laser desorption/
ionization-time of flight (MALDI-TOF) mass spectrometry (Figure 3). 

(Left) Light growth of pinpoint colorless colonies on LKV agar and 
absence of growth on BBE agar under anaerobic conditions for 
48 hours. (Right) Gram-negative coccobacilli rods seen on isolated 
colonies. Several organisms show morphologic elongation and 
ballooning degeneration, likely attributable to cell wall–active 
antimicrobials at the time of sample collection.

DISCUSSION
This patient has a notable medical history of Goldenhar syndrome, 
recurrent dacryocystitis, and dentoalveolar concerns and 
presented to the hospital with acute dacryocystitis and preseptal 
cellulitis. We believe that the P. denticola infection complicated her 
acute dacryocystitis due to her history of craniofacial anomalies 
and extensive periodontal disease.

The patient’s Goldenhar syndrome presented with mild dysmorphic 
facial features at birth—a narrow palpebral fissure and a right-sided 
preauricular skin tag. Her Goldenhar syndrome is complicated by 
right esotropia, also known as type I Duane retraction syndrome. 
The craniofacial malformations associated with Goldenhar 
syndrome are secondary to disrupted migration and proliferation 
of the mesenchymal and neural crest cells of the first and second 
branchial arches. This is believed to be secondary to a disruption 
in the embryonic vascular supply between weeks 4 and 8 of 
gestation.5 Risk factors for Goldenhar syndrome are sporadic 
and multifactorial, incorporating chromosomal aberrations and 
environmental causes. Reported maternal conditions associated 
with Goldenhar syndrome include maternal diabetes, multiple 
gestations, assisted reproductive techniques, hormonal therapy, 
maternal hypothyroidism, vasoactive drug use, tobacco use, 
cocaine abuse, and malnourishment.5 Upon further review, we 
found that the patient had a history significant for these risk factors. 

There is limited research discussing the association between lacrimal 
gland abnormalities and Goldenhar syndrome. When documented, 
the association is hypothesized to be related to dysembryogenesis. 
During the seventh week of gestation, the nasolacrimal system 
forms as a cord of ectodermal cells extending from the nasal cavity.8 

Throughout gestation, this system develops and canalizes. The last 
portion of the nasolacrimal system to recanalize is the inferior 
meatus, the most common site of obstruction in lacrimal defects.2 

When reported, lacrimal anomalies related to Goldenhar syndrome 
were found in the form of obstruction to the nasolacrimal duct or 
common canaliculus.8 We believe the disruption of embryonic 
vascular supply during early gestation contributes to nasolacrimal 
malformations associated with Goldenhar syndrome.   

Dacryocystitis has been reported to potentially be complicated by 
more serious infections like orbital cellulitis, meningitis, lacrimal 
abscesses, and cavernous venous sinus thrombosis.1 This patient’s 
case was complicated by a lacrimal abscess. With S. aureus,  
S. pneumoniae, and H. influenzae being the most causative organisms 
for dacryocystitis, the patient was started on broad-spectrum, 
empiric gram-positive, and gram-negative coverage of vancomycin 
and ceftriaxone. However, the patient’s symptoms were not 
improving, so vancomycin was switched to clindamycin, an antibiotic 
that covers both MRSA and anaerobes. Anaerobic coverage was 
crucial in this scenario as her culture grew P. denticola, supporting 
the severity of the patient’s presentation. Prevotella spp. produces 
beta-lactamase, which contributes to its virulent antimicrobial 
resistance.9 Although susceptibility patterns of Prevotella spp. are 
limited, most are susceptible to piperacillin-tazobactam, imipenem, 
meropenem, tigecycline, and metronidazole.9 Intrinsic resistance 
of Prevotella spp. to beta-lactam antibiotics coupled with recurrent 
treatment of dacryocystitis with amoxicillin may contribute to 
the development of opportunistic infection through altered 

FIGURE 2:

CT without contrast of sinuses

FIGURE 3:

Macroscopic and microscopic lab results 
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homeostasis of the natural oral microbiome.

The Prevotella spp. is classified as an anaerobic gram-negative 
bacilli and is one of the core mucosal anaerobes of the oral, 
respiratory, and gastrointestinal microbiome.10 This species 
contributes to the production of bacterial biofilm in the oral cavity 
and can be involved in chronic inflammation and the progressive 
destruction of periodontal tissue.11 When the mucosal microbiome 
is compromised, the reduction or overabundance of Prevotella 
spp. can cause inflammatory infections.10 An increase in Prevotella 
spp. is seen in periodontitis, bacterial vaginosis, and low-grade 
systemic inflammation due to the mucosal spread of the bacteria 
throughout the body.10

In terms of periodontal infections, the patient had an extensive 
dentoalveolar procedure done 2 years ago with dental restorations. 
She had eight tooth extractions and 12 pulpotomies with stainless 
steel crowns. Evidence-based research has supported the gut-retina 
microbiome axis hypothesis, describing the relationship between 
the oral microbiome and ocular infections. Periodontal disease is 
known to have an association with inflammatory disease states. 
At this time, although the exact pathophysiologic mechanism is 
unknown, current literature supports three hypotheses including 
transmigration, pro-inflammatory molecule production, and 
hematogenous spread throughout the nasolabial triangle.12 The 
nasolabial triangle, bound by the right and left oral commissures 
to the nasal bridge, is highly vascularized and full of intricate 
anastomoses, which can easily communicate infections between 
the oral cavity and the nasolacrimal system.12 We suspect that  
P. denticola from the patient’s oral cavity disseminated via this route 
to her nose and laid dormant until it had the opportunity to disrupt 
the nasal microbiome and proliferate.

CONCLUSION

We discussed a 7-year-old female with a medical history notable 
for Goldenhar syndrome, multiple dental surgeries, and recurrent 
dacryocystitis infections previously treated with amoxicillin, who 
presented acutely for bilateral infraorbital edema, erythema, 
and tenderness. She was hospitalized for acute dacryocystitis 
complicated by P. denticola, and she was successfully treated 
with IV ceftriaxone and clindamycin for broad-spectrum and 
anaerobic coverage. We hypothesized that her anatomic anomalies 
associated with Goldenhar syndrome, her history of periodontal 
disease, and her chronic history of dacryocystitis contributed to the 
spread of P. denticola to her lacrimal sac. We could not find any 
case reviews or reports describing acute dacryocystitis complicated 
by P. denticola infection in patients with Goldenhar syndrome 
and periodontal disease. Furthermore, there is limited research 
regarding Goldenhar syndrome and dacryocystitis complicated by 
opportunistic organisms. This case accentuates the significance of 
considering gram-negative and anaerobic coverage in complicated 
acute recurrent dacryocystitis for successful clinical outcomes, 
especially in those with developmental malformations of the 
craniofacial region.
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CASE REPORT

A 56-year-old female presents with multiple painless but enlarging 
cutaneous nodules. The lesions rapidly developed on her face, 
torso, and legs (Figures 1 and 2). There was no associated warmth 
or fluctuance, and there did not appear to be any surrounding 
cellulitic changes or trauma. The patient denied any further 
systemic symptoms or similar previous episodes. Her past medical 
history was significant for: acid reflux, anxiety, depression, arthritis, 
constipation, hepatitis C, migraines, pancreatitis, sleep apnea, 
liver nodules, and anal squamous cell carcinoma (SCC). She had 
a 25-pack-year smoking history. Her past surgical history was 
significant for cholecystectomy and hysterectomy. She was also 
previously treated with combined chemoradiation for anal SCC. 

About a year prior, the patient presented to the emergency 
department with a chief complaint of 6 weeks of constipation 
refractory to oral laxatives and suppositories. This was 
accompanied by lower abdominal and rectal pain with episodes of 
loose stool and blood per rectum. Upon physical exam, a perianal 
lesion was diagnosed as an external hemorrhoid and she was 
successfully treated for constipation and discharged. A month 
later, she presented again with alternating diarrhea, constipation, 
and pain per rectum. She was admitted for recurrent hematochezia 
and pain. An anal mass was observed and biopsied, with a final 
diagnosis of anal SCC with human papillomavirus (HPV) etiology.  
At computed tomography (CT) staging, the tumor was 7 cm in the 
craniocaudal dimension and 4 cm from the anal verge below the 
dentate line, and it was extending into the right ischioanal fossa 
with associated lymphadenopathy. Therapy included combined 
radiation and chemotherapy, but surgery was not indicated.

1St. Luke’s, Emergency Department, Columbus, NC 
2Edward Via College of Osteopathic Medicine, Spartanburg, SC

FIGURE 1:

Cutaneous nodule on face

FIGURE 2:

Cutaneous nodule on torso
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QUESTIONS  
1. �What is the most likely diagnosis for the cutaneous 

nodules, given the history presented above?

a. Erythema nodosum

b. Lymphadenopathy

c. Metastases

d. Nodular lymphangitis

e. Sporotrichosis

Correct answer:  
c. Metastases

When taking the patient’s history and presentation into 
consideration, the lesions are most concerning for metastases. 
The lesions are not painful, do not appear to be infectious, and are 
fixed on exam. While this may have started as lymphadenopathy, 
the distant and pervasive spread is more indicative of a metastatic 
process. Furthermore, her exposure history to a fungus or 
bacteria to cause sporotrichosis, erythema nodosum, or nodular 
lymphangitis was not revealed in her history and is unlikely. 

2:  �What is your next step in management?

a. Incision and drainage

b. Itraconazole

c. Oral antibiotics

d. Referral for biopsy

e. Topical steroid cream

Correct answer:  
d. Referral for biopsy

Due to the clinical suspicion for metastases, a biopsy should 
be performed to characterize the histology and etiology of the 
tissue. Care should be taken when considering the region of the 
body that is being biopsied, history of present illness, and acuity 
of postbiopsy follow-up. In this case, a periauricular lesion was 
referred to an ENT for biopsy due to the sensitive nature of nearby 
neurovascular and bleeding risks, while the other lesions were 
referred to general surgery given the high suspicion for metastasis. 
There were no indications of infection in the area, so incision and 
drainage, antibiotics, or antifungals would not be appropriate.  
The lesions were painless, nonpruritic, and otherwise not impacting 
the patient at the time of presentation, so topical steroids are also 
not indicated.

DISCUSSION

This patient presented with a very uncommon and aggressive 
form of metastatic anal SCC caused by HPV 16. Anal cancer is a 
rare gastrointestinal cancer and is distinct from the more common 
colorectal cancers. Specifically, anal cancer makes up an estimated 
3% of gastrointestinal cancers with 9760 new diagnoses a year.1,2 

Over 80% of anal cancer cases are due to SCC.1 Squamous cells 

are ubiquitous in the skin and lining of hollow organs, like the 
anal canal below the dentate (or pectinate) line.1 HPV infections 
are implicated for 93% of anal cancers causing SCC.1 The strain of 
HPV can influence severity and especially devastating is HPV 16.3,4 

Screening and early diagnosis are pivotal to lessen the occurrence 
of anal cancer and its potential metastasis. 

Rectal pain, bleeding, and pruritus are the most common presenting 
symptoms of anal cancer.1 Anywhere from 50% to 80% of anal 
cancers are misdiagnosed due to their presentation mimicking 
benign processes like hemorrhoids, constipation, and diarrhea.5-7 
Therefore clinical suspicion should increase if these more benign 
diagnoses are refractory to initial standards of care. Women have 
higher rates of anal cancer than men (of the new cases per year, 3180 
occur in men and 6580 in women).2 While women are screened for 
HPV more frequently than men in a gynecologic setting with cervical 
Pap tests, anorectal screening should be included if the patient is 
a high-risk patient, positive for high-risk HPV types, or if cancer is 
suspected.4 This can be done with an anal Pap test with cytology or 
digital rectal exam (DRE) if a lesion is observed.2 Those who have 
a history of other cancers caused by HPV (cervical, oropharyngeal, 
penile, etc), have undermanaged HIV, are immunocompromised, 
practice anal receptive intercourse, or have received radiation to 
the pelvic area are at higher risk for developing anal cancer.1 

Colonoscopy/anoscopy and biopsy serve to definitively diagnose 
anal cancer.1 The location of the original lesion relative to the 
dentate line at the time of diagnosis determines patterns of 
lymph-node drainage and influences metastasis and treatment.1 

It is speculated that both lymphatic and hematologic systemic 
circulation can influence metastasis. Limited cases of metastasis 
from anal cancer are identified in the literature and include: 
the cranial bone and brain,8-10 lymph nodes (including pelvic11 
and mediastinal locations12), paravertebral tissue,13 liver,14 and 
cutaneous nodules at the labia majora.15 While SCC contributes 
to skin cancer as a primary lesion, metastasis to the skin is not 
typical.16,17  To date, there were no documented cases of multiple, 
pervasive, metastatic cutaneous lesions in the literature. 

If anal cancer is diagnosed, there are standard treatment 
approaches that usually yield a positive prognosis and outcome for 
the primary lesions but success may be limited at later metastatic 
stages. There has been a transition away from surgical resection to 
utilizing anal-sparing chemoradiation therapy for initial treatment 
(either 5-fluorouracil and mitomycin C or 5-fluorouracil and 
cisplatin), which is often successful.1,18 Little is known on the rate and 
timing of metastasis, with one study indicating 9% of anal cancers 
develop distant metastases.19 Local recurrence is more common at 
17%.19 For local recurrence, failure to respond to chemoradiation, 
or failure of local excision for superficial SCC, abdominoperineal 
resection (APR) should be considered.1,18 Limited information exists 
for distant metastases due to its rare occurrence, but combined 
chemoradiation therapy is often reinitiated.18,19 Recently, some 
developments in genome sequencing have improved survival and 
personalized treatment.3 Though strides have been made to treat 
anal cancer, the HPV vaccine has made surmountable headway  
in prevention.
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The ubiquity of HPV vaccination has lessened the overall occurrence 
of neoplasms caused by HPV. With regard to anal cancer, HPV is 
implicated in over 90% of cases with the p16 subtype the culprit for 
most infections.1,18 The HPV vaccine is recommended for routine 
vaccination at age 11 or 12 years (but can be started as early as 
9 years) and for everyone through the age of 26 years.20 Some 
adults may opt for the vaccine up to the age of 45 years, based 
on discussion with their physician.20 A recent study found that anal 
SCC rates are declining among vaccine-eligible adults compared 
to the incidence of disease in older populations, which continues  
to rise.21 

When biopsied, the cutaneous lesions on this patient were revealed 
to be invasive moderately-to-poorly differentiated SCC involving the 
lateral and deep margins and invading the lymphovascular space. 
These were determined to be metastases from the primary lesion, 
and were invisible in sites ranging from the periauricular, lingual, 
inguinal, thigh, and back regions. A subsequent positron emission 
tomography (PET) scan, often used to assess the extent of disease 
when metastases are suspected, revealed innumerable cutaneous, 
subcutaneous, and muscular foci of F-fluorodeoxyglucose (FDG) 
activity indicating metastasis (Figure 3) with numerous areas 
of adenopathy. She was also profoundly hypercalcemic at this 
time. The patient began palliation and pain management as the 
lesions became exceedingly painful after biopsy and was properly 
referred to oncology for further chemotherapy and possible 
palliative radiation. During her course of diagnosis, remission, and 
recurrence, she had socioeconomic challenges to seeking care and 
was eventually lost to follow-up. The patient’s disease sequela, 
comorbidities, and social determinants of health yielded a poor 
prognosis with a life expectancy of only about 6 months.

SUMMARY

Anal cancer is rare and its insidious symptoms can make diagnosis 
difficult. Moreover, mislabeling the diagnosis as colorectal cancer 
can impact reporting and subsequent prevalence and focus 
in medical literature. For family physicians, encouraging HPV 
vaccination, remaining vigilant to risk factors, and documenting 
accurate diagnoses can significantly lessen this disease burden on 
our patients. 
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CASE REPORT

A 34-year-old Caucasian male with no past medical history 
presented to the emergency department for a bilateral lower-leg 
rash that began 3 days prior. The rash was not painful or pruritic. 
The area of involvement had expanded and the rash had darkened 
since onset (see Figures 1 and 2). The patient denied any trauma to 
the area or contact with any irritants. No fevers were reported. He 
denied any similar rash in the past. He reported that he works at a 
large retailer and his job requires him to stand most of the day, in 
addition to walking, climbing, and performing physical work. 

1Edward Via College of Osteopathic Medicine–Carolinas Campus, Spartanburg, SC 
2PRISMA Health Tuomey, Sumter, SC

On examination, he was obese and hypertensive with a blood 
pressure level of 172/98 mmHg. His skin examination revealed 
a rash on his bilateral lower extremities that was nonpalpable, 
nonblanching, and nontender. It cut off abruptly at the sock line 
and spared the feet. It was not warm to palpation and there were 
no areas of open wounds or drainage. There was no mucous-
membrane involvement or involvement of the palms or soles. 
There was no edema to the lower extremities.  

FIGURE 1:

Right leg

FIGURE 2:

Left leg
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QUESTIONS  
1.  �This presentation aligns most with which diagnosis? 

a. Cellulitis

b. Exercise-induced vasculitis (EIV)

c. Immunoglobulin A (IgA) vasculitis

d. Immune thrombocytopenia

Correct answer:  
c. Exercise-induced vasculitis (EIV)

This patient presents with a lower-leg erythematous lesion, sparing 
below the sock line after prolonged standing, consistent with  
EIV.1-5 Although EIV typically occurs in people over the age of 50 
years who golf or hike in warm weather,2,3 cases have been reported 
in younger patients.6,7 The patient’s history of prolonged standing 
with his job, possibly in combination with being obese, are risk 
factors for development of EIV.8 Other types of vasculitis typically 
are not confined to the lower legs. IgA vasculitis would usually 
show signs of renal involvement. Immune thrombocytopenia 
presents with increased bleeding, and the palpable purpura is 
not typically present in crops in dependent body regions, like it is 
with EIV.9 Cellulitis would present with erythema and tenderness 
to palpation, and the skin involved would be hot when palpated.10

2:  �What is the first-line treatment for the patient’s 

diagnosis?

a. �Intravenous (IV) antibiotics

b. �Oral colchicine

c. �Oral prednisone taper

d. �Supportive care including leg elevation, compression stockings, 
nonsteroidal anti-inflammatory drugs (NSAIDs),  
and antihistamines

Correct answer:  
c. Oral prednisone taper

Due to the clinical suspicion for metastases, a biopsy should 
be performed to characterize the histology and etiology of the 
tissue. Care should be taken when considering the region of the 
body that is being biopsied, history of present illness, and acuity 
of postbiopsy follow-up. In this case, a periauricular lesion was 
referred to an ENT for biopsy due to the sensitive nature of nearby 
neurovascular and bleeding risks, while the other lesions were 
referred to general surgery given the high suspicion for metastasis. 
There were no indications of infection in the area, so incision and 
drainage, antibiotics, or antifungals would not be appropriate.  
The lesions were painless, nonpruritic, and otherwise not impacting 
the patient at the time of presentation, so topical steroids are also 
not indicated.

2:  �One proposed mechanism for the patient’s pathology is: 

a. �Intravenous (IV) antibiotics

b. �IgA-mediated tissue damage

c. �Immune-mediated platelet destruction leading to dysfunctional 
clotting cascade

d. �Local bacterial tissue infection

Correct answer:  
a. Dysfunctional local tissue temperature regulation

Although the pathophysiology of EIV is not well understood, 
one proposed mechanism is dysfunctional local temperature 
regulation.4 EIV is known to take place commonly in warm climates.1-3 
Some literature suggests that increased cutaneous blood flow in 
warm temperatures, in combination with dysfunctional venous 
return, can lead to extravasation of red blood cells resulting in 
purpuric or petechial lesions on the lower legs.4,8 IgA-mediated 
destruction of tissues is the mechanism of IgA vasculitis that is 
seen on biopsy.9 Local bacterial tissue infection is consistent with 
cellulitis.10 Immune-mediated platelet destruction leading to a 
dysfunctional clotting cascade is consistent with a diagnosis of 
immune thrombocytopenia.9 

DISCUSSION

EIV is a benign and self-limited cutaneous small-vessel vasculitis that 
has been found to occur after prolonged exercise and is especially 
prominent in warmer temperatures.2,3,11 The vasculitis generally 
presents with nonblanching, purpuric, petechial, or erythematous 
lesions on the bilateral lower legs, although blanchable lesions 
have been reported.4,5,9 In some patients, the lesions can be noted 
on the feet or thighs, although the sock area is usually spared, with 
clear demarcation.3,6,7,13-15 

The lesions can be asymptomatic, but they are often pruritic, 
painful, and have a burning sensation.8-10 Some lesions are seen 
with lower-leg edema.4,8,13 EIV is typically a self-limited condition 
that resolves in less than 10 days, but recurrence is common.1,2,8 It 
is commonly seen in golfers, hikers, and persons who participate in 
other activities that include prolonged walking or running.1,3,5,13,14 It 
is reported most in women and people over the age of 50 years.1-3,8 

The pathophysiology of EIV is not fully understood. Some studies 
suggest that diminished thermoregulation might contribute to 
development of EIV.4 Raising the core body temperature results 
in increased cutaneous blood flow and vasodilation, causing an 
increase in venous blood volume to the extremities. If the venous 
system becomes overfilled due to the presence of edema or venous 
insufficiency, this might potentially lead to damaged vasculature 
and extravasation of red blood cells, causing EIV.4 Increased 
adipose tissue in the legs may also alter thermoregulation causing 
an increased core temperature and precipitating EIV through 
thermal damage to blood vessels.8 Additionally, venous filling time 
is reduced with prolonged exercise, subsequently decreasing the 
efficacy of venous return and also causing stasis and red blood  
cell extravasation.8
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Although EIV is self-limited and benign, it can be difficult to 
differentiate its presentation from systemic etiologies of cutaneous 
small-vessel vasculitis. The differential diagnosis for cutaneous 
small-vessel vasculitis includes several autoimmune conditions 
including systemic lupus erythematosus and antinuclear 
cytoplasmic antibody vasculitis.9 Infectious etiologies and adverse 
drug effects should also be ruled out. Pertinent review of systems 
should be performed to assess for systemic vasculitis, fever, weight 
loss, fatigue, arthralgias, hematuria, abdominal pain, paresthesias, 
weakness, shortness of breath, cough, hemoptysis, and sinusitis.9 

Although EIV can be diagnosed clinically using a patient’s history 
and physical examination, some literature suggests that skin biopsy 
should be performed to rule out systemic pathologies.9-12,14 If biopsy 
is performed, the histologic findings may vary depending on at 
what point in the disease the sample was obtained. The sequence 
of events leading to EIV suggested by timed biopsies is a multistep 
cascade that begins with immune complex deposition and results 
in neutrophil damage to vessels.16,17 If underlying systemic disease 
cannot be ruled out with physical examination and review of 
systems, laboratory testing, including complete blood count, 
creatinine levels, erythrocyte sedimentation rate, liver function 
tests, and urinalysis, should be completed.9

The first-line treatment for EIV is supportive care, including rest and 
leg elevation.9,11,12 If the patient’s lesions are symptomatic, topical 
steroids and NSAIDs are indicated.9,11,12 Some patients find that 
the use of compression stockings and lighter clothing decreases 
recurrence.1-3,8,11  A short taper of systemic steroids, oral colchicine, 
or dapsone can be trialed for ulcerated or severe lesions.2,8,9,11 If the 
vasculitis persists despite these treatments, immunosuppressants 
can be attempted.9,11 If the patient has progressed to needing 
oral prednisone and immunosuppressants, there should be a full 
workup performed for systemic etiology of cutaneous small-vessel 
vasculitis, and specialist referral should be considered.9,11  

Although EIV is a benign and self-resolving condition, awareness 
of the disease is important because it can be easily misdiagnosed 
as a more serious condition prompting unnecessary workup and 
treatment. The physician should rely on a thorough history and 
physical examination while looking for signs of systemic disease 
and considering more serious pathologies.
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The Osteopathic Family Physician Patient Handout is a public service of ACOFP.  
The information and recommendations appearing on this page are appropriate in 
many instances; however, they are not a substitute for medical diagnosis by a physician.  
For specific information concerning your medical condition, ACOFP suggests that  
you consult your family physician. This page may be photocopied noncommercially 
by physicians and other healthcare professionals to share with their patients.

Osteopathic Manipulative Treatment 
for Obstetrics

Pregnancy, or gestation, is defined as the period in which a fetus develops inside a female’s uterus. There are physiologic 
changes that occur as a consequence of pregnancy, which include cardiovascular changes (such as an increase in cardiac 
output), an increase in smooth muscle relaxation secondary to progesterone, and musculoskeletal changes. More importantly, 
these musculoskeletal changes, which include an increase in lumbar lordosis, forward neck flexion, and joint laxity, can result in 
several complaints with lower-back, pelvic and neck pain being the most prevalent. Osteopathic manipulative medicine (OMM) 
can play a vital role to help alleviate these conditions throughout a woman’s pregnancy course.

HOW OMT CAN HELP

OMT, otherwise known as osteopathic manipulative techniques, are methods utilized to treat somatic dysfunctions, which are 
impairments in the function of different parts of the body including skeletal, joint, myofascial structures and their related vascular, 
lymphatic, and neurologic elements.1

	
Cervical soft-tissue OMT: In order to relieve strain to the cervical region, secondary to patients’ necks being in forward flexion,  
an osteopathic physician may apply cervical soft-tissue techniques to the area of concern. Upon diagnosing a somatic dysfunction, 
a physician may apply soft force and traction to the muscles in your neck until relaxation or a “release” is felt. The physician will 
then reassess the area to ensure the “dysfunction,” or the key point causing the neck pain is relieved.2 

Seated forward-leaning thoracic spine articulator: In this technique, the physician stands in front of the patient using their knees 
to stabilize the patient on the table. The physician then asks the patient to cross her arms and lean forward against the physician 
while they wrap arms around the patient, contacting key articular components of the thoracic spine. The patient is drawn forward 
and various movements are introduced into this technique such as side bending and rotation to release the tension and increase 
the mobility of the patient’s spine.3 

Pubic decompression: This technique involves alternating relaxation and contraction of muscles. The patient’s hips and knees 
are flexed and held together while the patient tries to pull them apart against the physician’s counterforce. This is done multiple 
times with the patient’s knees sequentially spread apart at each interval. The goal of this manipulation is to relieve any strain in 
the pelvic diaphragm and the pubic symphysis.3
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Hyperemesis Gravidarum in Pregnancy

Hyperemesis gravidarum is an extreme form of morning sickness during pregnancy 
that causes nausea and severe vomiting more than 3 to 4 times per day, which can 
cause weight loss and changes in your electrolytes. It is seen in approximately 0.3% 
to 3% of pregnancies and is the most common cause of hospital admissions during 
the first part of pregnancy. The severe nausea is thought to be caused by high 
levels of human chorionic gonadotropin (hCG) and estrogen, which are hormones 
released in your body during pregnancy. Some risk factors include being a first-
time mother, having multiple pregnancies, being overweight, having hyperemesis 
gravidarum in an earlier pregnancy, and presence of trophoblastic disease, which 
involves abnormal growth of cells in the uterus. It is recommended to take prenatal 
vitamins containing folic acid for 1 month before conception to prevent nausea and 
vomiting during pregnancy. Hyperemesis gravidarum has not been shown to cause 
significant harm to the fetus.

Cindy Kim, PGY-1
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SYMPTOMS

Symptoms of hyperemesis gravidarum usually occur during 4 to 6 weeks of pregnancy and peak between 9 to 13 weeks.  
Listed below are some common signs and symptoms you can expect to experience

• Severe nausea and vomiting
• Aversion to foods
• Weight loss of 5% or more of prepregnancy weight
• Dehydration (urinating less often than normal, having dark-colored urine, feeling dizzy when standing up)
• Headaches
• Extreme fatigue
• Low blood pressure, fast heart rate

WOMEN’S HEALTH
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TREATMENT OPTIONS

Mild cases of hyperemesis gravidarum can be managed with rest, hydration, antacids, and avoidance of triggers such as certain odors, 
heat, humidity, noise, or flickering lights. Eating frequent small meals every 1 to 2 hours that include high-protein snacks and avoiding 
spicy or fatty foods may help. You can also try homeopathic remedies such as consuming ginger ale/tea or wearing an acupressure 
band, which applies pressure on a certain part of your wrist to reduce nausea. More severe cases may require hospitalization and 
intravenous fluids to provide hydration, fix electrolyte imbalances, and replenish low vitamins and minerals. Restoring vitamin B1 
levels is especially important to prevent a serious neurologic disease called Wernicke encephalopathy. You may be given medications 
such as vitamin B6 (pyridoxine), metoclopramide, antihistamines, or antireflux agents to treat severe nausea and vomiting. If you have 
persistent vomiting and weight loss that is uncontrolled by medications, you may be given nutrition through a feeding tube into  
your stomach.

WHEN TO CONTACT YOUR OSTEOPATHIC FAMILY PHYSICIAN

It is important to understand the difference between morning sickness and hyperemesis gravidarum because severe cases of 
hyperemesis gravidarum can cause dehydration, electrolyte imbalances, malnutrition, or unintended weight loss that may require 
intravenous fluids and nutritional support at the hospital. Please see your osteopathic family physician or obstetrician/gynecologist 
if you have any of these concerning symptoms during your pregnancy. In case of emergency, please call 911 or go to your nearest 
emergency department.
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