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ABSTRACT

Pressure ulcers (PUs), caused by prolonged pressure on the skin and tissue, affect millions annually in the US,
resulting in significant emotional and financial burdens for patients. The healthcare system bears a substantial cost
burden annually, primarily due to stage 3 and 4 ulcers. Through noninvasive techniques, osteopathic manipulative
treatment (OMT) targets lymphatic system dysfunction and homeostasis to expedite patient recovery, with
documented applications in conditions such as low back pain, pneumonia, and lower extremity wounds by optimizing
lymphatic flow. However, the potential of OMT in managing PUs still needs to be thoroughly explored. This pilot
study involved lymphatic OMT performed three times a week on patients admitted with community-or healthcare-
acquired sacral PUs present for at least one week. Ulcer growth rates were calculated based on volume at baseline and
in the third week following the first manipulation. Each patient was provided descriptive comparisons of albumin
levels, body mass index (BMI), and demographic data, including age, sex, and race. At week three, following the
initiation of treatment, decreased ulcer volume based on growth rate was observed in 75% of patients in our OMT
group compared to 25% of patients in our control group. Our OMT pilot study suggests that adding OMT to standard
therapy is safe and feasible, and it may accelerate the healing rate of sacral PUs while decreasing the cost burden on
the healthcare system.
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INTRODUCTION injuries (CAPI) that occur in nursing homes,
rehabilitation centers, at home, or other long-term care

Pressure ulcers (PUs) are localized injuries to the skin or settings may be underreported. Hospital-acquired

underlying soft tissue resulting from prolonged pressure
and subsequent hypoperfusion.! They affect an estimated
1 to 3 million people annually in the United States (US)
and are associated with substantial emotional and
financial burdens on patients.? The load on the healthcare
system is significant, with an estimated annual cost of
nearly $27 billion, approximately half of which is related
to stage 3 and 4 PUs.> Community-acquired pressure

pressure injuries (HAPI) increase nurse workload by
about 50%. The prohibitive costs of caring for PUs
warrant consideration of feasible, safe, and cost-effective
treatments.  Osteopathic medicine (OM) is an
underutilized approach that could represent a valuable
option, governed by four main principles: the body is
viewed as a single, unified unit of body, spirit, and mind,
with an innate ability to heal, regulate, and maintain
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itself; structure and function are closely related; and
management and treatment should integrate these
concepts. OM addresses lymphatic system dysfunction
and homeostasis through noninvasive techniques
focusing on stimulating the body’s healing processes to
shorten patient recovery time. OMT have been used in
conditions such as low back pain, pneumonia, paralytic
ileus, and lower extremity wounds by maximizing
lymphatic flow. However, the effects of OMT on PUs
remain understudied.*

CASE SERIES

This pilot study involved lymphatic OMT performed
three times a week on patients admitted with community-
or healthcare-acquired sacral PUs that had been present
for at least one week. Standard care for these patients
included repositioning, nutrition optimization, and topical
wound care. The OMT techniques, added to the standard
care, included thoracic outlet release and rib raising, each
conducted during ten-minute sessions three times a week
(Figures 1 and 2). Patients with deep venous thrombosis,
pulmonary embolism, cancer, heart failure, arrhythmias,
or hemodynamic instability were excluded from this
study. Demographic and clinical characteristics were
recorded (Table 1). To avoid any bias from the treatment
team, wound care nursing staff were responsible for
taking measurements. Ulcer growth rates were calculated
based on volume at baseline and in the third week
following the first manipulation (Table 2). Descriptive
comparisons of albumin levels, BMI, and demographic
data, including age, sex, and race, were provided for each
patient (Table 1). The manipulations were brief, did not
add to the workload of the care team, and were not
associated with any adverse events.
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Figure 1: Illustration of thoracic outlet release.

Figure 2: lllustration of rib raising.

The average age in both the treatment and control groups
was 78 years. In the treatment group (n=4), 75% were
female and 50% were black, compared to the control
group (n=4), where 50% were female and 50% were
black. The mean BMI was 28.3 in the treatment group,
27.2 in the control group, and 28.3 overall. Mean albumin
levels were 3.3 in the treatment group, 2.7 in the control
group, and 2.9 overall. By week three, following the
initiation of treatment, a decrease in ulcer volume based
on growth rate was observed in 75% of patients in the
OMT group, compared to 25% in the control group. No
adverse events were reported in either group. From week
2 to week 3, the median ulcer volume in the control group
increased by 425%, while in the treatment group, the
median ulcer volume increased by just under 100%.

Table 1: Descriptive statistics of the sample and by
treatment arm.

Variables Overall Treatment Control
Mean age (in 78 78 78
years)

Female (%) 63 75 50
African

American (%) 0 &Y &0
Albumin levels

(g/dL) 2.9 3.3 2.7
BMI (kg/m?) 28.3 28.3 27.2

Table 2: Mean percentage volume reduction in the
treatment and control group over three weeks.

Treatment time Median pressure ulcer volume
reduction (%

(pEbe) Treatment Control
1 113 12

2 110 20

3 220 105
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Figure 3: Mean percentage volume reduction in the
treatment and control groups over three weeks.

DISCUSSION

In the US an estimated 2.5 million hospitalizations are
linked to PUs. PUs represents a substantial financial
burden on healthcare systems, with an annual cost of
nearly $27 billion, approximately half of which is related
to stage 3 and 4 PUs.® For non-hospitalized patients, such
as those in nursing homes, rehabilitation centers, at home,
or other long-term care centers, PUs are called CAPI and
may be underreported. For inpatient hospitalizations,
HAPI increase nurse workload by about 50%. Within
hospital departments, the highest PU incidence occurs in
orthopedics (18.5%), oncology (14.5%), ICU (13.7%),
and neurological 1ICU (12.8%), with the lowest incidence
in nephrology (2.6%).! PUs are localized injuries to the
skin or underlying soft tissue secondary to prolonged
pressure above a certain threshold, leading to
hypoperfusion, tissue ischemia, and even necrosis.® They
are more frequently found in the extremities (hands/arms,
feet/legs) and bony protrusions (sacrum, heel).
Complications of PUs include pain, infection (ranging
from local to osteomyelitis and sepsis), more extended
hospital stays, increased burden on patients and
caregivers, depression, and even death.!

PUs is classified by stages, from stage 1 (intact skin with
non-blanchable redness) to stage 4 (full-thickness tissue
loss with exposed bone, tendon, or muscle), with
additional categories for deep tissue pressure injuries
(DTPI) and unstageable ulcers.® The most common sites
for PU development include the sacrum (44%), buttocks
(15%), and heel (15%).! Risk factors include immobility,
malnutrition, advanced age, incontinence, reduced
perfusion, and sensory loss. Prolonged hospitalization or
immobilization and sustained sitting or lying positions
contribute to PU development.®

Prevention of PUs typically involves healthcare
professional  education, risk  assessment, early
mobilization, and frequent repositioning.” The standard
interval for offloading bedridden patients to prevent PUs

is every 2 hours, although this can vary based on patient-
specific factors.® Recent guidelines from the NPIAP
(National pressure injury advisory panel) suggest
tailoring repositioning schedules to a patient’s activity
level and ability to move independently.® Albumin levels
are closely monitored in PU patients, as lower albumin
concentrations are associated with greater PU risk and
slower healing. Keeping albumin levels above 2.8 gm/dL
has improved PU healing outcomes.°

OMT addresses lymphatic system dysfunction, crucial for
immune response and tissue homeostasis. Dysfunction in
the lymphatic system can lead to poor immune response,
swelling, and tissue injury.** OMT techniques, such as rib
raising and thoracic outlet release, improve lymphatic
flow, enhance chest wall expansion, and decrease
inflammation.*> These techniques can be easily
incorporated into patient care, particularly for vulnerable
populations (e.g., the elderly, acutely ill, or patients with
degenerative conditions).*> Previous studies have
demonstrated the benefits of OMT in conditions like
pneumonia, lower extremity wounds, and scars, but
further research is needed to assess its utility in PU
management.14-16

Limitations

While our study has limitations due to the small sample
size, it represents an essential exploration of the potential
benefits of OMT as an adjunct therapy for PUs. The
small sample allowed for a focused assessment of safety,
feasibility, and preliminary efficacy, providing a
foundation for larger-scale studies. Despite these
limitations, the insights gained from this pilot study
support the potential for OMT integration into clinical
practice for PU management.

CONCLUSION

As hospitals invest in quality improvement initiatives to
prevent and manage PUs, osteopathic manipulation (OM)
may represent a valuable addition to standard care. Our
pilot study suggests that incorporating OMT into PU
treatment is safe, feasible, and may accelerate healing
while potentially reducing healthcare costs. Training
healthcare staff and caregivers to administer OMT could
enhance patient outcomes, particularly in long-term care
settings. Future research with larger sample sizes is
needed to explore OMT’s full potential in PU prevention
and treatment, patient satisfaction, and long-term
outcomes.
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