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Abstract

The growing elderly population has amplified the burden of frailty, falls, and their complications. Frailty, often
linked to sarcopenia, predisposes older adults to disability, mortality, and hip fracture as the most severe con-
sequence. We report an 83-year-old woman with an untreated hip fracture who developed prolonged immobil-
ity, pressure ulcers, and rapid frailty progression (Barthel Index ADL: 20 pre-fall, 2 before admission, 0 at ad-
mission; Rockwood 8). Imaging revealed a comminuted femoral neck fracture, vertebral collapse, and subacute
ischemic infarction. Despite multidisciplinary care, she developed pneumonia with type 1 respiratory failure
and died on day five of hospitalization. This case highlights how an untreated hip fracture can trigger a cascade
of complications and accelerate frailty, emphasizing the need for early assessment, timely fracture manage-

ment, and preventive strategies in geriatric care.
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Introduction

The global elderly population has risen substantially in
recent decades, reflecting increased life expectancy but
also greater vulnerability to health problems related to ag-
ing and socio-demographic factors [1]. Among the various
consequences of population aging, frailty — often associ-
ated with sarcopenia — stands out as a key clinical chal-
lenge, reflecting the decline in physiological resilience and
increasing vulnerability to adverse outcomes such as falls,
delirium, and functional disability [2]. Falls in older adults
can cause various injuries, with hip fractures being the
most severe, often resulting in substantial loss of mobil-
ity, independence, and quality of life, as well as increased
morbidity and mortality [3, 4]. The incidence of hip
fractures in older adults varies widely across regions; for
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instance, Denmark reports the world’s highest rate (315.9
per 100,000), whereas Brazil shows a markedly lower rate
(95.1 per 100,000) [4]. A study from India reported that
untreated hip fractures in the elderly significantly impair
quality of life [5]. Unfortunately, epidemiological studies
on hip fractures in Indonesia are scarce, and data specifi-
cally addressing untreated cases are currently unavailable.
Hip fractures both signify and accelerate frailty. Elevated
catabolic cytokines from the acute-phase response, togeth-
er with immunosenescence, contribute to muscle wast-
ing, inflammation, increased susceptibility to infection,
and poor healing. In addition, immobilization leads to
disuse atrophy of muscle and bone. These interconnected
changes create a self-perpetuating “frailty loop,” where
malnutrition, sarcopenia, and cognitive decline reinforce
one another [4]. Here, we report a case of a geriatric pa-
tient with an untreated hip fracture illustrating its role in
the rapid progression of frailty.

Case report

An 83-year-old woman was referred to our hospital with
decreased consciousness, fever, anemia, and hypokalemia.
One day prior, she developed high fever and progres-
sive unresponsiveness; two weeks earlier she had right-
sided weakness, slurred speech, and loss of appetite.
She had been bedridden for 3 months prior to admission
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Table 1. Laboratory findings.

Variable Day-1 of admission Day-4 of admission
Hemoglobin (g/dL) 8.8 11.6
Hematocrit (%) 26.6 352
MCV () 93.7 89.3
MCH (pg) 31 294
MCHC (g/dL) 33.1 33
Leukocyte (10°uL) 8.9 13.36
Lymphocyte (%) 12.8 6.8
Neutrophile (%) 81.6 87.5
Platelets (10°/uL) 298 186
Sodium (mEq/L) 143 138
Potassium (mEq/L) 2.5 4.2
Chloride (mEq/L) 104 103
?nll"g‘;g]ilucose 123 108
AST (U/L) 21 -
ALT (U/L) 13.8 -
CRP (mg/L) 24 -
BUN (mg/dL) 45 28.6
g;caga;glrigne serum 08 0.59
21111;1/1(15141;1 serum 398 .
Blood gas analysis
pH 7.56 7.41
pCO, 33 47
pO, 162 38
BE 7.3 5.2
HCO;, 29.5 29.8
SpO, 100% 73%
FiO, 33% 90%

Note: AST: aspartate aminotransferase; ALT: alanine aminotransferase;
BE: base excess; BUN: blood urea nitrogen; CRP: C-reactive protein;
FiO,: fraction of inspired oxygen; HCO;: hydrogen carbonate ion
(bicarbonate); MCH: mean corpuscular hemoglobin; MCHC: mean
corpuscular hemoglobin concentration; MCV: mean corpuscular volume;
pCO,: partial pressure of carbon dioxide; pH: potential hydrogen; pO,:
partial pressure of oxygen; SpO,: peripheral oxygen saturation.

following a fall that caused severe left hip pain sugges-
tive of fracture, but refused hospitalization and medical
treatment, expressing a preference to remain at home due
to advanced age and a desire for comfort. Despite the
family’s repeated efforts to persuade her, they ultimately
respected her decision in accordance with her wishes for
comfort and autonomy. Since then, she was immobile and
developed a sacral ulcer. Previously, she was indepen-
dent in daily activities. The patient came from a middle

socioeconomic background and lived with her daughter,
son-in-law, three grandchildren, and a household assis-
tant who accompanied her daily. Most of the time, she
stayed at home under the supervision of the household
assistant, who was not medically trained. Past medical
history included recurrent falls and untreated hyperten-
sion; no diabetes or major systemic disease. On arrival,
she was in poor condition (GCS 9/15, BMI 18.7 kg/m?),
with stable vital signs and pale conjunctiva. Neurological
examination revealed right facial palsy, right hemiparesis,
and National Institutes of Health Stroke Scale (NIHSS)
24. Pressure ulcers were identified on the sacrum (grade 4)
and the right hip (grade 3).

The complete laboratory findings are presented in Table 1.
The deterioration of the comprehensive geriatric assess-
ment (CGA) before and after the hip fracture is summa-
rized in Table 2. Chest X-ray showed cardiomegaly and
vertebral collapse (Figure 1A); abdominal X-ray revealed
a comminuted femoral neck fracture (Figure 1B); and
brain CT showed subacute-to-chronic left thalamic infarc-
tion with atrophy (Figure 2).

Final diagnoses included multiorgan failure syndrome
secondary to an untreated femoral neck fracture with sep-
tic/hypoxic encephalopathy, sub-acute to chronic ischemic
cerebral infarction, sepsis, and multiple geriatric syn-
dromes (delirium, very severely frail, total dependency,
malnutrition, moderate risk of deep vein thrombosis, pres-
sure ulcers, community acquired pneumonia, constipation,
and high risk of falling). Additional diagnoses included
anemia, hypokalemia, and uncontrolled hypertension. The
patient received supportive and multidisciplinary care,
including oxygenation, gradual enteral feeding via naso-
gastric tube, intravenous fluids supplemented with potas-
sium, and blood transfusion. Intravenous antibiotics were
administered (ceftriaxone 1 g every 12 hours and metroni-
dazole 500 mg every 8 hours), along with aspirin 100 mg
daily, vitamin B12, and antihypertensive therapy.

She was co-managed with the neurology and plastic sur-
gery teams. Regular ulcer debridement was performed
every 3-5 days. Preventive measures for immobilization
complications included 45° head elevation, frequent repo-
sitioning every 1-2 hours, passive range-of-motion exer-
cises, use of an air mattress and pillows to reduce pressure
and friction, topical oil application to prevent maceration,
and abdominal and leg muscle strengthening exercises to
reduce deep vein thrombosis risk (DVT). For constipation,
fleet enemas were given three times daily.

On day 3 of hospitalization, the patient developed type 1
respiratory failure, likely secondary to pneumonia or as-
piration. Laboratory results revealed leukocytosis (13360/
pL) with neutrophil predominance (87.5%) and correction
of hypokalemia (4.2 mEq/L) (Table 2). Despite inten-
sive care, her condition continued to deteriorate, and she
passed away on day 5 of hospitalization after the family
requested a Do Not Resuscitate (DNR) order. The timeline
of clinical progression from the first fall episode to the de-
teriorating condition on admission and death is shown in
Figure 3.
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Table 2. CGA before and after the hip fracture.

After hip fracture

AT iume Ly Lo 3 months before 2 months before After stroke (2 weeks -
.. . o . On admission
admission admission before admission)
ADL 20 (independent) 8 (severe dependency) 6 (severe dependency) 2 (total dependency) 0 (total dependency)

Rockwood Frail-

3 managing well 7 severely frail 7 severely frail 8 very severely frail 8 very severely frail

ty Score
Screening score 3, Rec-
MNA N/A (not assessed) N/A N/A N/A itation scores 7, Total:
10 (malnutrition)
MMSE N/A N/A N/A N/A N/A
GDS N/A N/A N/A N/A N/A
Well’s score N/A N/A N/A N/A 2 (moderate risk DVT)
o L
CHADS2 VASC N/A N/A N/A N/A 6 (9.7%) (me.d}um high
score stroke probability)
o 2. .
IMPROVE VTE  N/A N/A N/A N/A 4 (2.9% 3-month risk of
VTE)
Nortonscore  N/A N/A N/A N/A > (high probability of
decubitus)
WEGRiskof /0 N/A N/A N/A High risk of falling
falling
CAM N/A N/A N/A N/A Positive (delirium)

Note: ADL: activities of daily living; CAM: confusion assessment method; GDS: geriatric depression scale; MMSE: mini-mental state examination;
MNA: mini nutritional assessment; WFG: world falls guidelines.

Discussion In this case, CGA demonstrated rapid frailty progression,

from “managing well” before fracture to “very severely
frail” at admission. Frailty progression is a strong pre-
dictor of adverse outcomes, including prolonged hospi-
talization and mortality in hip fracture patients [15]. In
our patient, this trajectory of frailty progression directly
paralleled her poor clinical course and eventual decline,
underscoring the importance of timely recognition and in-
tervention.

Untreated hip fractures are rarely documented in the clini-

Frailty markedly increases the risk of falls and related in-
juries in older adults, with intrinsic factors (e.g., sensory
and motor decline, balance disorders, dementia, stroke,
sarcopenia) and extrinsic factors (environmental hazards)
contributing to vulnerability [6, 7]. Among fall-related in-
juries, hip fracture represents the most common and most
serious event in geriatrics. It is associated with severe
functional decline, long-term disability, and up to a 15-
fold higher mortality within the first month after fracture
[8, 9]. Hip fracture is also strongly associated with ADL
disability, frailty progression, and greater demand for
daily care [10]. Early CGA is therefore crucial to detect
modifiable risk factors, guide prevention, and optimize
outcomes [11, 12]. In our patient, functional status dete-
riorated sharply after sustaining an untreated hip fracture.
Her ADL score fell from 20 (independent) before illness,
to 2 (total dependency) prior to admission, and ultimately
to 0 (total dependence) at presentation. Prolonged im-
mobilization due to the untreated fracture contributed
to persistent bedridden status and complications such as
pressure ulcers, infections, and respiratory compromise.

Frailty, frequently associated with sarcopenia, is a syn-
drome of progressive functional decline that signals an
elevated and often unpredictable risk of falls. One of the

Figure 1. (A) Chest radiograph showing no pulmonary abnormalities,
cardiomegaly with aortic atherosclerosis, and collapse of thoracic

most practical frailty assessment tools is the Rockwood
Clinical Frailty Scale, which categorizes frailty into nine
stages from “very fit” (1) to “terminally ill” (9) [13, 14].

vertebral bodies (VTh) 2, 4, 5, 6, 7, and 8, accompanied by thoracic
scoliosis with rightward convexity; (B) Abdominal X-ray showing a
comminuted fracture of the left femoral neck. No evidence of ileus or
pneumoperitoneum is observed.
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cal literature. A recent report by Najafi et al. described
two cases of simultaneous untreated bilateral femoral neck
fractures. The first patient was a 65-year-old woman diag-
nosed with bilateral femoral fractures 40 days after a car
accident, while the second was a 45-year-old man identi-
fied with bilateral femoral neck fractures 35 days after
lifting a heavy load. Both patients had a history of heroin
abuse, which may have masked the pain and contributed
to the delayed diagnosis, and were ultimately treated
successfully with bipolar hemiarthroplasty. These cases
highlight the diagnostic challenges and severe outcomes
associated with delayed management, although both were
eventually treated surgically [16]. Similarly, our case
demonstrates how an untreated hip fracture in a frail older
adult can trigger a cascade of complications, underscoring
the critical importance of early recognition and timely in-
tervention to prevent rapid frailty progression and mortal-
ity.

Beyond frailty itself, the consequences of immobility in
older adults are profound. Approximately 25% of immo-
bilized older adults who fall may die as a result of stroke,
which tends to cause more severe complications in geri-
atric patients than in younger populations. These include
immobility, dysphagia, delirium, infections, malnutrition,
and recurrent falls. Prolonged immobilization can further

Figure 2. Non-contrast brain MSCT showing subacute to chronic
ischemic cerebral infarction in the left thalamus, accompanied by brain
atrophy.

lead to numerous complications. These include muscu-
loskeletal problems such as regional pain and reduced
range of motion; respiratory complications like hypostatic
pneumonia; and gastrointestinal disturbances such as fecal
impaction. All of these complications can further result in
dehydration, malnutrition, pressure ulcers, renal calculi,
and thromboembolic events [17]. Immobilization, stroke,
and age-related processes such as endothelial dysfunction
increase the risk of venous thromboembolism (VTE), in-
cluding DVT and pulmonary embolism (PE) [18]. In this
patient, prolonged immobility was followed by a stroke
two months later, further worsening her frailty status and
overall prognosis. Stroke sequelae also contributed to
decubitus ulcer formation and increased her risk of VTE,
evidenced by a Well’s score of 2 (moderate risk).

Stroke frequently leads to dysphagia, a complication that
not only worsens malnutrition but also predisposes pa-
tients to aspiration and pneumonia. Reportedly, 22—65%
of stroke patients develop dysphagia, with an incidence
of 12-67% within three days of stroke onset. Aspiration
occurs in about 10% of dysphagic patients, and up to 33%
develop aspiration pneumonia, which substantially in-
creases mortality. An NIHSS > 12 at admission is predic-
tive of subsequent dysphagia [19]. In our case, the patient
presented with severe stroke (NIHSS 24) and developed
dysphagia, which contributed to worsening pneumonia,
nutritional deficits, and delirium. Her respiratory failure
was likely multifactorial, arising from aspiration, infec-
tion, and the possibility of PE.

Management of complications in such complex geriatric
cases requires a multidisciplinary approach. For pressure
ulcers, preventive measures include frequent reposition-
ing, pressure-relieving mattresses, and meticulous skin
care. Once ulcers develop, treatment strategies involve
debridement, analgesics, and targeted antibiotics, with
vancomycin reserved for MRSA infection. Pain relief may
be optimized with moist or hydrocolloid dressings. Nutri-
tional support is equally critical, given that malnutrition
increases ulcer risk fourfold. Recommendations include
caloric intake of 30-35 kcal/kg/day and protein intake of
1.25-1.5 g/kg/day, in addition to micronutrient and multi-
vitamin supplementation [20].

Frailty and fall-risk assessment should ideally be conduct-
ed early, even before major injuries such as hip fracture
occur. The World Falls Guidelines (WFG) recommend
exercise, sensory evaluation, osteoporosis assessment,
vitamin D, and analgesia, with multidisciplinary strate-
gies for high-risk patients such as mobilization, hydration,
bowel management, and cognitive support. The WFG also
emphasizes the crucial role of caregivers in fall preven-
tion for high-risk older adults, advocating for tailored care
plans that incorporate patient values through active collab-
oration and education of both formal and informal care-
givers [6]. Beyond the individual and family level, com-
munity-based interventions also play an important role.
The Centers for Disease Control and Prevention (CDC)
highlights that participation in evidence-based community
fall prevention programs has been shown to reduce fall
incidence by approximately 30-35% compared with those
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Recurrent falls
The patient experienced multiple falls (=2
episodes) but remained independently

ambulatory over the mid-back region

2 years earlier

Onset of pressure ulcer

A pressure ulcer developed

2 months before admission

First fall episode Fall resulting in hip Injury and New onset neurological Emergency
No apparent injury or immobilization symptoms referral
trauma. No medical Fell in the kitchen and developed severe left The patient developed weakness in the The patient was referred to
treatment was sought. hip pain. No medical care was sought, and right side of the body, decreased the emergency department
she became bedridden thereafter appetite, and slurred speech. in an unresponsive state.

Death due to
respiratory failure

The patient passed away on the fifth

Fever and decreased
consciousness

Developed high fever and progressive

decreased consciousness.

hospital day from respiratory failure

1day before admission Day 5 of hospitalization

Figure 3. Timeline of clinical progression.

who did not participate [21]. In line with these recommen-
dations, incorporating physical exercise combined with
fracture-prevention measures is expected to further reduce
fall risk and slow frailty progression. Frailty prevention
through resistance training and fall-prevention exercises
can reduce fracture risk [7, 8, 22].

Caregivers also play a vital role in minimizing complica-
tions once immobilization has occurred. However, Dhakal
et al. found that most caregivers in their study had limited
awareness of strategies to prevent complications related to
immobility [17]. Enhancing caregiver education on post-
fall and post-fracture care is therefore essential to mitigate
further functional decline in frail older adults. In this case,
the cascade of complications—from an untreated hip frac-
ture to immobility, malnutrition, infection, pressure ul-
cers, stroke, and rapid frailty progression—highlights the
interplay between frailty and adverse geriatric outcomes.
Unfortunately, the lack of timely fracture management
and subsequent immobilization triggered an irreversible
downward spiral that culminated in poor functional recov-
ery and early mortality.

The novelty of this report lies in documenting how an un-
treated hip fracture in a frail elderly patient served as the
initial trigger for a cascade of synergistic complications—
immobility, infection, malnutrition, pressure ulcers, and
stroke—that collectively accelerated frailty progression.
While the association between hip fracture and frailty has
been well recognized, the longitudinal demonstration of
this cascade in a single patient underscores the need for
timely intervention at every step, from fracture manage-
ment to frailty prevention and post-stroke care.

Conclusions

In conclusion, this case illustrates that failure to address
a hip fracture in a frail older adult can initiate a series of
complications that reinforce one another, resulting in pro-
gressive frailty and early mortality. It highlights the im-
portance of timely and multidisciplinary management, not
only of the fracture itself but also of the broader geriatric
syndromes that converge in such cases. Reflecting on this
case, we are reminded that each missed opportunity for

intervention in frailty care compounds the next, emphasiz-
ing the urgency of proactive and integrated management
in vulnerable elderly populations.
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