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Abstract

Introduction: A need exists for improved care pathways for patients experiencing low-energy pelvic ring fractures. A review of
the current literature was performed to understand the typical patient care and post-acute rehabilitation pathway within the US
healthcare system. We also sought to summarize reported clinical outcomes worldwide. Significance: Low-energy pelvic ring
fracture patients usually do not qualify for inpatient admission, yet they often require post-acute rehabilitative care. The Center
for Medicare and Medicaid Services’ (CMS) 3-day rule is a barrier to obtaining financial coverage of this rehabilitative care.
Results: Direct admission of some patients to post-acute care facilities has shown promise with decreased cost, improved patient
outcomes, and increased patient satisfaction. Secondary fracture prevention programs may also improve outcomes for this
patient population. Conclusions: Post-acute care innovation and secondary fracture prevention should be prioritized in the low-
energy pelvic fragility fracture patient population. To demonstrate the effect and feasibility of these improved care pathways,
further studies are necessary.
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US, and no reports detailing the post-acute clinical course and
challenges to receiving appropriate rehabilitative care. To iden-
tify systemic challenges affecting patient outcomes and pro-
pose possible opportunities for change, we summarize the
literature on the topic of low-energy pelvic ring fractures and
describe the acute and post-acute clinical care pathway of these
patients in a US healthcare setting.

Introduction

The total number of low-energy pelvic ring fractures is on the
rise."™ These injuries have a high morbidity and mortality bur-
den>® and are challenging not only for patients and their families
but also for providers and the healthcare systems in which they
operate. Given their diminished physiologic reserve, the increas-
ing incidence of low-energy pelvic ring fractures is particularly
concerning in the older, frailer population.”®

In the United States, adults 65 years and older account for more
than 4 million injury-related emergency room visits each year.’
Ground-level falls are the most frequent mechanism of injury in
this age group. In 2014, reports from the U.S. Center for Disease
Control showed that 28.6% of this population experience a fall
every year.'® Up to 5.4% of low-energy falls result in a fracture
due to osteoporotic bone.'" In addition, it is estimated that up to
two-thirds of osteoporotic posterior pelvic ring fractures (sacral
fractures) occur without a known traumatic incident.'?
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Although there are several reports from the international
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Prevalence

Low-energy pelvic ring fractures, which include anterior ring
fractures, such as those of the superior and inferior rami and
symphysis, and posterior ring injuries, such as those of the ilio-
sacral region and sacrum, account for 7% of all low-energy
fractures in the United States.'> The prevalence of these frac-
tures is increasing.' A report of the incidence of pelvic ring
fracture between the years 1990 and 2007 demonstrated a
population-adjusted increase from 27.24 to 34.30 per 100,000
capita.'® The increase in incidence is reported to be steeper
than can be explained by purely demographic changes.” Further
research is needed to identify reasons behind the increased
incidence. Risk factors associated with these fractures include
female gender, age greater than 65, fall tendency, and
decreased bone density. Other pelvic ring fracture risk factors
include previous internal fixation of the proximal femur or hip
arthroplasty.'?

While there has been an increase in the percentage of
patients who are successfully treated operatively, at least
60% of these fractures worldwide are treated nonoperatively
(Tables 1 and 2). Within the United States, operative manage-
ment of these injuries is quite rare.”’>' This preponderance of
non-surgical management is primarily due to the minimally
displaced and stable character of these fractures. The osteo-
porotic nature of most of these fractures, as well as the
increased risk of surgical complications in the older patient
population, also favor nonoperative treatment.

Relevance

Low-energy pelvic ring fractures have a high physical and
financial burden. Authors Soles and Ferguson reported that,
in patients over the age of 50, these fractures account for 5%
of the total cost burden of low-energy fractures in the U.S.'?
Other reports have estimated the actual cost burden of all osteo-
porosis related fractures to be approximately $17.9 billion
annually.**

For millions of Americans over the age of 65, Medicare is
the predominant healthcare coverage plan. This federally
funded plan is offered through the Center for Medicare and
Medicaid.

Post-Acute Rehabilitation Conundrum

In the US, there is an effort to minimize hospitalization, while
maximizing rehabilitation and recovery from low-energy pel-
vic ring fractures. However, the current CMS 3-day rule makes
it challenging for most patients with pelvic ring fractures
treated nonoperatively to receive appropriate rehabilitative
care. In order to be eligible for Medicare coverage of a post-
acute rehabilitation or skilled nursing facility stay, this rule
requires that a patient must spend 72 consecutive hours admit-
ted to one or more hospitals, and, specifically, not admitted
under “observation status.”*> (Admission under “observation
status” is defined by CMS as outpatient services provided

within the hospital while healthcare providers decide whether
to admit the patient as an inpatient or discharge the patient.)
This 3-day rule, first established in 1967, was put into effect
when the overall average hospital admission lasted 2 weeks,
and the minimum time for appropriate evaluation and planning
for discharge was deemed to be approximately 3 days.**This
time frame is no longer the standard of care; in fact, the overall
average length of stay in a hospital, for all diagnoses, in 2016
was 4.6 days.>’

Although nonoperative low-energy pelvic ring fracture
patients generally do not require the full resources of a hospital,
they do require some medical/therapeutic services. Many com-
plications occur as a result of the pain and immobility caused
by the injury. Given this, priorities in the care of patients with
low-energy pelvic ring injury include adequate pain control and
early mobilization.*® Therefore, focused and frequent physical
and occupational therapy rendered at post-acute or skilled nur-
sing care facilities is often medically necessary.'=%*°

A common scenario is as follows: a patient falls and presents
to the Emergency Department. Radiographs and, possibly, a
CT scan or MRI are obtained to assess for fracture.*>**>° The
patient cannot comfortably or well ambulate secondary to this
fracture and cannot safely be discharged back to home. On the
other hand, the patient does not require the care and interven-
tions that warrant full in-patient admission to the hospital. The
patient is held at the hospital under “observation status,” As
stated above, post-acute or skilled nursing care provided fol-
lowing a hospital stay under “observation status” is not covered
by Medicare. In this increasingly common situation, the patient
and their family must agree to and arrange for self-pay prior to
discharge to a post-acute care facility. Thus, creating a post-
acute rehabilitation conundrum.

Non-orthopaedic and geriatric literature reports a broad
range of hospital admission rates for low-energy pelvic ring
fractures from 4.1%"'” to 67.4%.* Purely outpatient care occurs
in 2.2%* to 32%"? of patients. This suggests that most patients
require at least some stay in the hospital during the first days
following this injury (Tables 1 and 2). In-patient hospitaliza-
tion length-of-stay for these patients also varies widely (range
4.6 days® to 39 days**) and is likely related to country-specific
healthcare settings. Following ED presentation, or subsequent
to a short in-patient or “observation status” admission, many
patients are admitted to a post-acute facility (range 24.2%* to
89.5%"'7).

Patient Outcomes

Low-energy pelvic ring fractures are associated with substan-
tial morbidity and mortality. Complications such as deep vein
thrombosis, decreased cardiac function, bedsores, urinary
retention, pneumonia and worsening osteoporosis are
reported.'® It has been estimated that as many as 58% of
patients will experience at least one of these complica-
tions.?*?*2¢ There may also be a mental health toll associated
with these fractures, including depression and anxiety related
to the significant decline in self-sufficiency.'?
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Table 2. United States Reports: Low-Energy Pelvic Ring Fracture Patient Outcomes.

Mortality (%)
(non-op only)

Length of
hospital

Disposition

Patient population

Number of patients

Rehabilitation inpatient
stay (Days)

Hospital
admission (%)

Non-op
(% total)

| year

In-patient

Home (%)

facility (%)

Fracture type

Age

Citation

23%

0.6%

26.1%

73.3%

100%

low energy pelvic fracture

> 65 yo

165
(100%)

Ghassibi et al., 2019%°

6.5% 15.2%

4.1

100%

posterior pelvic ring fracture

> 60 yo

16
(100%)

Bible et al., 2013%°

22.7%

5.9

39.2%

60.8%

low energy pelvic fracture

> 65 yo

18
(100%)

Mears and Berry, 201 13!

9.5%

5.0% 95.0% 14.0 0%
(After IP)

(After IP)

95.0%

low energy pubic rami fracture

> 55 yo

63
(100%)

Koval et al., 1997°2

*Non-op, nonoperative; yo, years old; IP, in-patient.

In a study of 93 patients who suffered a low-energy pelvic
ring fracture, 77% were autonomous prior to the injury, but
patient phone interviews conducted 16-36 months following
the injury demonstrated 49 patients (53%) required assistance
with at least one activity of daily living.>> Results from Breuil
et al. support this finding with 60% of their 51 cases requiring
assistance 29 months after injury.?® Mobility is also decreased
after these injuries with as few as 51% of patients successfully
returning to their pre-fracture mobility status. '+'**2

In-patient mortality following a low-energy pelvic ring frac-
ture is reportedly as high as 10%.'"?° One-year mortality
ranges from 9.5%°2 to as high as 27%>**® (Tables 1 and 2).
Patients who do survive and recover are also at significant risk
for future low-energy fractures. In fact, the major risk factor for
an osteoporotic fracture is a history of a prior low-energy frac-
ture, and 10% of patients will experience a second fracture
within 1 year of their first injury.*"** This risk of a second
low-energy fracture increases to 17-21% within 2 years of the
initial injury.** Studies demonstrate strong evidence supporting
the effectiveness of bisphosphonates and parathyroid hormone
as the most effective in preventing non-vertebral fractures.*’
Despite this knowledge, Bessette et al. found that 79% of
women, aged 50 years and older, had neither undergone testing
for osteoporosis nor were they prescribed anti-fracture therapy
6 to 8 months after sustaining a low-energy fracture.** The
failure to treat osteoporosis places these patients at significant
risk for future low-energy fractures.

Satisfaction

In the current model, patients experiencing low-energy pelvic
ring fractures and their physicians are left frustrated and dis-
satisfied with the healthcare system. A 2017 physician survey
performed by the Society of Hospital Medicine investigated the
effects of notifying patients of their “observation status” and
the resulting financial obligations.*> While 60% of hospitalists
say that this process informs the patient, 68% believe it
increases conflict between the physician and patient.** This
conflict stems from the request of patients to change their
admission from “observation status” to inpatient in order to
be eligible for coverage of the costs associated with the stay.
There is an inability, under CMS guidelines, for physicians to
make the request change.

Halpert et al. compared the length of stay, charges accrued
per patient, satisfaction with the process, and discharge dis-
position of patients who were admitted from an emergency
department directly to an extended care facility.*® Only 6%
required readmittance to the hospital. The mean length of
stay in the care facility was 11 days with an average savings
of $11,780 per patient. The patients who were discharged
from the emergency department to the nursing care facilities
fared well after treatment. Seventy-five percent went on to be
discharged to their home. At the end of this care process,
patients were asked if they would prefer a direct admission
to the facility over a hospital admission and 71% responded
positively.*¢
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International healthcare systems provide a mid-level service
to patients such as those who sustain a low-energy pelvic ring
fracture. In Norway, for example, hospital-based rehabilitation
programs provide transitional care for elderly patients who
have been discharged from the full-service hospital care. Orvik
et al. showed that patients are more likely to be discharged
home with a higher level of functionality and with lower costs
when intermediate services were provided.*’

Opportunities
Post-Acute Care Innovation

Opportunities exist to optimize post-acute care for nono-
perative pelvic ring fractures. Direct admission to skilled
nursing facilities and rehabilitation centers could result in
substantial cost savings. The average U.S. hospital admis-
sion is charged at just over $2,000 per day, while charges
for skilled nursing facilities are $140-771 per day.*® A
direct admission care pathway was tested within the Cleve-
land Clinic healthcare system. Over the course of 3 months,
a savings of $115,128 was realized. Importantly, no patient
was readmitted to the hospital in the 30 days following their
skilled nursing facility stay.*’

Determining which patients qualify for direct admission to
post-acute care is crucial to success. Recently, a waiver from
the CMS 3-day rule for accountable care organizations (ACOs)
has been granted allowing direct admission to nursing and
rehabilitation facilities. These waivers generally have the fol-
lowing requirements for patient qualification: 1) the patient
must be medically stable, 2) the patient must have a confirmed
diagnosis and does not require further testing, 3) the patient
does not require inpatient hospital evaluation or treatment, and
4) the patient has an identified need for skilled nursing or
rehabilitation that cannot be provided through an outpatient
setting or through home health services.*® These requirements
could be met by patients with a low-energy pelvic ring fracture
treated nonoperatively. They also are met by patients with a
wide range of diagnoses including but not limited to any elderly
patient after a nonoperative lower extremity fracture that leaves
them unable to bear weight, or an upper extremity fracture that
renders them unable to use a gait assistive device or indepen-
dently perform activities of daily living.

The COVID-19 pandemic prompted CMS to allow hospitals
to offer long-term care services such as “swing beds” for
patients who meet skilled nursing requirements, but appropri-
ate post-acute facilities in the area were unable to accept
patients secondary to the virus.’® Providing these long-term
care services within hospitals, a model that is similar to the
international services previously mentioned, may offer another
solution to the current post-acute rehabilitation conundrum
seen within the US healthcare system.

Secondary Fracture Prevention

Significant improvement is also needed for secondary fracture
prevention in patients who have sustained a low-energy pelvic

ring fracture. Many reports in the literature include a “call to
action” for the medical community to better identify and treat
osteoporosis in low-energy fracture patients, yet osteoporosis
treatment rates have failed to improve.”" Presently, 63% of
women and 83% of men receive suboptimal bone care follow-
ing a fracture.>?

Programs across the country have been implemented and
have demonstrated better outcomes with regard to osteoporo-
sis education and care. The New York University (NYU)
Langone Osteoporosis Model of Care was developed to proac-
tively identify women at increased risk for recurrent fractures
and to reduce the rates of subsequent fracture through patient
and physician education.”® Another program at UCLA was
trialed to assist patients in scheduling appointments for osteo-
porosis care and showed an increased rate of successful
follow-up appointments from 54% to 71%.°* The American
Orthopaedic Association’s program, Own the Bone, provides
a model for a multidisciplinary approach to treating and pre-
venting subsequent low-energy fractures. The program
includes 10 measures to address patient nutrition, physical
activity, lifestyle counseling, pharmacotherapy, testing, and
communication with other healthcare providers.>> Implemen-
tation of a secondary fracture prevention program such as
these may reduce the incidence of subsequent fractures. Nev-
ertheless, these resources are under-utilized.

Conclusion

A need exists for improved care pathways for patients experi-
encing low-energy pelvic ring fractures. Post-acute care inno-
vation and secondary fracture prevention should be prioritized.
The current US healthcare system can leave low-energy pelvic
fracture patients in a post-acute rehabilitation conundrum. This
is particularly true for those with lower physiologic reserve and
higher frailty upon presentation. These patients often do not
qualify for inpatient admission, yet they cannot safely go home
without significant assistance. Direct admission of these
patients to post-acute care facilities has shown promise with
decreased cost, improved patient outcomes and increased
patient satisfaction. Secondary fracture prevention programs
may also improve outcomes for this patient population. To
demonstrate the effect and feasibility of these care pathways,
further studies are necessary.
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