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Where Are We Now?

ip fractures remain one of the

most devastating events that

older patients can experience.
These injuries can cause the need for
around-the-clock care, institutionali-
zation, and even death. Despite a de-
clining incidence, the absolute number
of patients with hip fracture will in-
crease as the population ages [15].
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Only half of the patients with hip
fracture eventually regain their pre-
fracture mobility and daily activity
[3, 9] and consequently, many will
need assistance from others. Further-
more, at least 10% will experience
subsequent fractures [2], indicating
our failure to identify and act against
risk factors for falls and fractures at
the time of the first injury. Fortu-
nately, there is mounting evidence
showing that comprehensive ortho-
geriatric care and rehabilitation can
help restore function and recovery at
home [4, 10].

We generally rely on widely used
measures like the ASA score to iden-
tify patients who carry an increased
risk of adverse complications. In the
current study, McLynn and colleagues
[6] report on the Rothman Index (RI),
a patient-status measurement that is
calculated and automatically updated
based on electronic medical charts
without extra work by nursing staff.
Compared to the ASA score, RI seems
to predict postoperative adverse
events following hip fracture more
accurately and could help in identify-
ing patients who need special
attention.
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Where Do We Need To Go?

Our goal in treating patients with hip
fractures should be returning them to
prefracture mobility and performance
in activities of daily living (ADLs).
This is not an unrealistic goal; if half of
this patient population regains their
prefracture mobility [3, 9] as noted
above, that proportion can be increased
with good care. In addition, we should
work to prevent future falls and new
fractures. But these goals have not
been met. Furthermore, it is un-
common that hospitals would register
and routinely monitor the key patient-
related outcome parameters such as
function, mobility, quality of life, and
new falls and fractures.

Independent of setting, all hip-
fracture pathways should include cer-
tain basic elements. First, patients who
choose to have surgery should have it
performed  without  unnecessary
(system-related) delays [13]. Second,
the fracture should be treated in a way
that allows immediate weight-bearing
to enable early mobilization. Third,
concurrent medical conditions and
symptoms—including those present at
the time of admission and those oc-
curring later during the care—must be
identified and managed effectively.

Older patients with hip fractures
may not be capable of withstanding
new illnesses or postoperative com-
plications. Even minor disturbances to
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homeostasis, let alone reoperations,
may have fatal consequences. More-
over, these patients are at high risk of
delirium that further complicates care
and prolongs rehabilitation [1]. Fortu-
nately, the frequency and severity of
delirium can be minimized by good
control on pain and other symptoms,
prompt management of concurrent
medical issues, avoiding harmful
medications (such as anticholinergic
agents and sedative hypnotics), and
maintaining safe environment that
supports orientation and normal day-
night cycle [5]. Although hip fracture
patients’ vulnerability, and to some
extent, their overall prognosis, are re-
lated to their prefracture levels of mo-
bility and medical health, events
shortly after surgery can meaningfully
influence the likelihood that a patient
will survive and walk again; this fur-
ther emphasizes the role of trauma (or
subspecialty hip fracture) units.

While these are all worthy goals, it
must be acknowledged that one size
does not fit all [11]. Approximately
10% to 20% of hip fractures occur in
patients who already live in nursing
homes or institutions 8, 11]. This pa-
tient population has different needs
[11] that may affect surgical and peri-
operative care. Because a majority of
the patient population has dementia,
postoperatively, they carry a high risk
of delirium, require assistance for even
basic daily activities and ambulation,
and have difficulties following weight-
bearing limitations. Therefore, it
would be beneficial to utilize personnel
familiar with treating patients with
cognitive impairment. Unfortunately,
this is rarely seen in current clinical
practice, possibly, in my view, because
of inappropriate characterization of the
patients or a lack of guidelines detail-
ing how patient characteristics should
guide treatment (such as the access to
orthogeriatric care).
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Information on a patient’s pre-
fracture mobility, disability, and cogni-
tion, which are the major determinants
of treatment outcomes [9, 14], should
be made available either in patient
records or should accompany the
patient upon arrival to emergency de-
partment. Furthermore, treating medical
personnel, including physicians, nurses
and, physical therapists both in hospital
and in outpatient care should monitor
changes in mobility and ADL perfor-
mance through the treatment, as well as
after discharge.

How Do We Get There?

We can limit the burdens associated
with hip fractures by having a clear
understanding of the patient’s pre-
fracture quality of life, as this back-
ground information will define the
goals of treatment and helps identify
high-risk patients (those with dementia
or severe comorbidities). In my view,
ASA scores are too simple of a marker
for patient-level decision-making.
Data-mining techniques that could
search electronic medical charts for
key prognostic factors, such as
comorbidities, disability, dementia or
signs of delirium, could help in iden-
tifying those with high risk of adverse
event during the care and those who
would benefit from geriatric care [1].
Automatic systems like RI, com-
bined with risk thresholds, could bring
earlier attention to deteriorating con-
ditions and possible complications.
The idea is similar to early-warning
systems used to predict cardiac arrest
and ICU admission, but the RI index
extends the evaluation to include
a patient’s general health [6]. Such
scores could also be used when con-
sidering whether a patient should be
discharged from the hospital. An

obvious limitation with risk scores, of
course, is that they do not tell us what is
wrong with the patient, which means
we still need to systematically assess
the patient.

Finally, orthopaedic surgeons could
incorporate validated tools like the
Clinical Frailty Score [12] to measure
function, and to supplement comor-
bidity scores. Together, these data
would help in monitoring outcomes
that are significant to the patient, such
as function, mobility, adverse events,
and mortality. Furthermore, detailed
description of patient profiles would
make comparisons between different
providers more accurate.

In order to improve the care of
patients with hip fracture, there is an
obvious need for valid and openly
reported outcome data. In the United
Kingdom, the utilization of the
National Hip Fracture Database has
already led to improvement in the care
of patients with hip fracture and has
reduced mortality among this patient
population [7]. Broadening the use of
such standardized databases would
help orthopaedic surgeons recognize
the advantages and flaws in the treat-
ment practices both within and be-
tween institutions (ie, learning to treat
these vulnerable patients at the right
time and right way).

References

1. American Geriatrics Society Expert
Panel. Postoperative delirium in older
adults: best practice statement from the
American Geriatrics Society. J Am Coll
Surg. 2015;220:136-148.

2. Chen FP, Shyu YC, Fu TS, Sun CC, Chao
AS, Tsai TL, Huang TS. Secular trends in
incidence and recurrence rates of hip
fracture: A nationwide population-based
study. Osteoporos Int.2017;28:811-818.

3. Dyer SM, Crotty M, Fairhall N, Mag-
aziner J, Beaupre LA, Cameron ID,
Sherrington C; Fragility Fracture Network
(FFN) Rehabilitation Research Special
Interest Group. A critical review of the

Copyright © 2018 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



Volume 476, Number 5 CORR Insights: Rothman Index in Geriatric Hip Fracture Patients 1009

CORR Insights

long-term disability outcomes following
hip fracture. BMC Geriatr. 2016;16:158.
. Grigoryan KV, Javedan H, Rudolph JL.

England: An external evaluation using
time trends in non-audit data. Med Care.
2015;53:686-691.

11.

Ranhoff AH, Holvik K, Martinsen MI,
Domaas K, Solheim LF. Older hip frac-
ture patients: Three groups with different

Orthogeriatric care models and out- 8. Neuman MD, Silber JH, Magaziner JS, needs. BMC Geriatr. 2010;10:65.
comesin hip fracture patients: A system- Passarella MA, Mehta S, Werner RM.  12. Rockwood K, Song X, MacKnight C,
atic review and meta-analysis. J Orthop Survival and functional outcomes after hip Bergman H, Hogan DB, McDowell I,
Trauma. 2014;28:e49—e55. fracture among nursing home residents. Mitnitski A. A global clinical measure of
. Marcantonio ER, Flacker JM, Wright RJ, JAMA Intern Med. 2014;174:1273-1280. fitness and frailty in elderly people.
Resnick NM. Reducing delirium after hip 9. Pajulammi HM, Pihlajamaki HK, Luuk- CMAJ. 2005;173:489-495.
fracture: A randomized trial. J Am Ger- kaala TH, Nuotio MS. Pre- and peri- 13. Ryan DJ, Yoshihara H, Yoneoka D, Egol
iatr Soc. 2001;49:516-22. operative predictors of changes in KA, Zuckerman JD. Delay in hip fracture
. McLynn RP, Ottesen TD, Ondeck NT, Cui mobility and living arrangements after surgery: An analysis of patient-specific
JJ, Rubin LE, Grauer JN. The Rothman hip fracture—a population-based study. and hospital-specific risk factors.
Index is associated with postdischarge Arch  Gerontol  Geriatr. 2015;61: J Orthop Trauma. 2015;29:343-348.
adverse events after hip fracture surgery in 182-189. 14. Smith T, Pelpola K, Ball M, Ong A,
geriatric patients. Clin Orthop Relat Res.  10. Prestmo A, Hagen G, Sletvold O, Hel- Myint PK. Pre-operative indicators for

[Published online ahead of print]. DOI: 10.
1007/s11999.0000000000000186.

. Neuburger J, Currie C, Wakeman R,
Tsang C, Plant F, De Stavola B, Crom-
well DA, van der Meulen J. The impact of
a national clinician-led audit initiative on
care and mortality after hip fracture in

bostad JL, Thingstad P, Taraldsen K,
Lydersen S, Halsteinli V, Saltnes T,
Lamb SE, Johnsen LG, Saltvedt I. Com-
prehensive geriatric care for patients with
hip fractures: A prospective, randomised,
controlled trial. Lancet. 2015;385:
1623-1633.

15.

mortality following hip fracture surgery:
A systematic review and meta-analysis.
Age Ageing. 2014;43:464-471.

Stevens JA, Rudd RA. The impact of
decreasing U.S. hip fracture rates on fu-
ture hip fracture estimates. Osteoporos
Int. 2013;24:2725-2728.

{=), Wolters Kluwer

Copyright © 2018 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



