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ABSTRACT

Introduction: Serum albumin is one of the best-accepted and most widely used markers of nutritional status, making it better marker of
malnutrition, in which patients are considered to be malnourished when serum albumin concentration is < 3.5 g/dL. Previous studies have shown
that patients with low serum albumin levels have increased risk of post-operative complications and mortality following a surgical procedure as
compared to those with normal serum albumin levels. The purpose of this study was to test if serum albumin level is associated with increased
morbidity, specific postoperative complications (hypertension, bronchial asthma and diabetes), length of hospital stay, and readmission in geriatric
patients undergoing a surgical procedure for hip fracture. Methods: A prospective cohort study of geriatric patient (more than 60 years of age)
undergoing surgical procedure for hip fractures in Department of Orthopaedics in a tertiary care teaching hospital in Pune for a period of 2 years.
Outcomes were compared between patients with low and normal serum albumin level. The patients were followed up in the early post-operative
period (before discharge), at 3 month and at 6 months. Statistical analysis was carried out using software SPSS- statistical package for social
sciences version 25. Results: There were 76 patients undergoing a surgical procedure for hip fracture who met inclusion criteria. When the patients
divided on the basis of serum albumin level considering the cut-off point of 3.5 g/dL, and the demographic and clinical parameters were compared
between the groups. There was significant difference in the mean age and gender distribution among the groups. The length of the hospital stay was
also more in patients whose albumin level was below the cut off value 9.16 + 6.43 compared with those with normal serum albumin 6.30 +3.35. At
the time of follow-up of 3 months and 6 months the rate of complications was noted to be higher in patients with low serum albumin level patients.
Conclusion: This study demarcates the importance of serum albumin as an autonomous nutritional factor to determine risk of morbidity and
mortality in the peri-operative period. Hence, pre-operative estimation of serum albumin levels and its timely correction can help in avoiding the
peri-operative complications and facilitate early recovery.

KEYWORDS

Hypoalbuminemia, Hip fractures, Nutrition

INTRODUCTION:

Hip fracture is a fracture of the upper portion of the femur (anywhere
from femoral head to about 5 cm below lesser trochanter)."’
Intracapsular hip fractures include femoral neck fractures and femoral
head fractures, and extracapsular hip fractures include
intertrochanteric fractures and subtrochanteric fractures.” Adults > 65
years old most commonly present with hip fracture and 90% of hip
fractures are reported to be associated with domestic falls. **

The incidence of hip fracture is estimated to rise from 1.66 million in
1990 to 6.26 million in 2050. © The incidence increases with age,
doubling for each decade beyond the age of 50 years. These fractures
are usually associated with increased mortality, disability and
dependence on others. They also have significant implications for
morbidity, mortality, hospital utilization and the cost of care in the
community.

Surgery for hip fractures is generally considered an intermediate-risk
procedure with increased risk for perioperative morbidity and
mortality. These fractures are considered semi-urgent and the surgeries
should be performed within 24-48 hours of admission if possible.
Increased risk for postoperative complications, including pneumonia,
heart failure, and death are associated with these procedures.’

Malnutrition has been identified as another potential risk factor for
poor outcomes following orthopaedic procedures. It increases the risk
of surgical-site infections, pneumonia, wound dehiscence, and urinary
tract infections also increasing the length of hospital stays, health care
costs, and mortality following these orthopaedic procedures.
Malnourishment may be aggravated by pre-operative semi-starvation
due to pre-operative fasting, long delays pre-surgery, moderate to
severe pain, nausea and vomiting. **'’

Serum albumin is one of the best-accepted and most widely used
markers of nutritional status, patients are considered to be
malnourished when serum albumin concentration is <3.5 g/dL.
Previous studies have shown that patients with low serum albumin
levels have increased risk of post-operative complications and
mortality following a surgical procedure as compared to those with
normal serum albumin levels. "

The purpose of this study was to test if pre-operative serum albumin

level is associated with increased morbidity, specific postoperative
complications, length of hospital stay, and readmissions in geriatric
patients undergoing a surgical procedure for hip fracture.

MATERIALAND METHODS:

The present prospective cohort study was carried out in the
Department of Orthopaedics at a tertiary care hospital in Pune from 1*
October, 2019 to 31" September, 2021. Patients with age 60 years and
above sustaining fracture of proximal femur attending out-patient
department or the casualty were enrolled in the study. Patients with
compound fractures of proximal femur, fractures of femoral head,
pathological fractures, chronic renal and liver disorders and ones with
associated pelvic fractures were excluded from the study.

A sample size of 76 patients with proximal femur fracture was
calculated keeping an allowable error of 8% All patients were made to
sign an informed consent form at the time of enrolment. Those not
willing to sign the informed consent were excluded from the study. On
admission, blood and urine routine investigations including serum
albumin levels were sent for each patient. 3.5 g/dl was decided as the
cut-off for the serum albumin levels.

On the basis of pre-operative serum albumin levels, the study
population was divided into two cohorts. Group 1 included the patients
with serum albumin levels below the cut-off limit (<3.5 g/dl) whereas
Group 2 included the patients with serum albumin levels above the cut-
offlimit (>3.5 g/dl).

Each patient underwent an operative procedure for the respective
fracture pattern. Bipolar hemiarthroplasty, fixations using cancellous
cannulated screws, intra-medullary interlock nailing and dynamic hip
screw plating were the procedures studied. Length of the hospital stay
was standardized and calculated from the day of the surgery to the day
of discharge to eliminate the bias arising from varied time required for
patient optimization pre-operatively.

Patients were followed up in the out-patient department or via
telephonic communication. Evaluation was done in the early post-
operative period (before discharge), at 3 month and at 6 months post-
surgery. Patients were examined for signs of any wound dehiscence,
surgical site infections and any other post-operative complications. A
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designed proforma was filled for each patient with personal details,
history, clinical examination, investigations, radiological findings,
type of fracture, type of surgical procedure performed, and early post-
operative wound examination, length of hospital stay, 3 months and 6
months follow-up.

Statistical analysis was carried out using software SPSS- statistical
package for social sciences version 25. The continuous variables were
presented as Mean + standard deviation (SD). The number of patients
was presented as 'n' and percentages '%' The difference in the means
was compared by using students't' test. The difference in the
proportions was tested by means of chi-square test.

RESULTS:

Total 76 patients were included, out of which 34 (44.74%) were males
and 42 (55.26%) were females, with mean age 74.83 + 7.64.
Comorbidities reported were DM, hypertension, bronchial asthma,
Post PTCA, carcinoma, stroke and epilepsy. 13.16% of patients were
smokers and 10.53% were alcoholic.

X-ray findings revealed the involvement of right IT femur fracture
among 43.42%, and 25% on left side. The Neck femur fracture was on
Left side among 17.11% and on right side among 10.53%. The left side
subtrochanteric femur fracture was confirmed in 2.63% and on right
sidein 1.32%.

The hospital stay was extended among 33 patients in study population
due to various reasons; the most prevalent were electrolyte imbalance
and surgical site infections. Lower respiratory tract infection, urinary
incontinence, urinary tract infection, multiple fever spikes,
serosanguinous discharge from wound, post- operative seizures
intraoperative hypotension and post-operative abdominal pain among
the other causes. A significant difference in the mean age and gender
distribution among the groups based on albumin cut-oft of 3.5 g/dL
was reported. The length of the hospital stay was also more in patients
whose albumin level was below the cut off value. [Table no. 1]

Table 1: Reason for extended hospital stay

Reason for extended hospital stay N %
Electrolyte imbalance 10 13.33
Intraoperative hypotension 1 1.33
Lower respiratory tract infection 3 4.00
Multiple fever spikes 1 1.33
Post- operative Psychiatric illness 1 1.33
Post-operative Psychiatric illness 4 5.33
Sero-sanguinous discharge from wound 1 1.33
Surgical site infection 5 6.67
Urinary tract infection 4 5.33
Nil 44 58.67

There was no significant difference in the number of events noted at 3
and 6 months among these groups based on serum albumin levels. The
major events reported at 3 months included implant failure due to DHS
screw cut-out, surgical site infection and wound dehiscence, while 2
patients died. At 6 months the major adverse events reported were deep
vein thrombosis, hardware related complications such as DHS screw
back-out, osteolysis and implants loosening and serosanguinous
discharge from the wound, and apart from 2 patients died at 3 months
follow up, 1 more patient died at 6 months. [Table no. 2,3 and 4]

Table 2: Comparison of demographic and clinical parameters
between the groups on the basis of albumin level <and >3.5 g/dl

Table 3: List of events among the groups on the basis of albumin
level <and >3.5 g/dl at 3 months follow up

Albumin <3.5 g/dl | Albumin >3.5 g/dl
(n=31) (n=44)

Implant failure due to DHS |2 0

screw cut-out

Wound dehiscence 2 0

Pleural effusion 2 0

Serousangious discharge |2 0

from the surgical site

Surgical site infection 1 1

Died 0 3

Table 4: List of events among the groups on the basis of albumin
level <and >3.5 g/dl at 6 months follow up

Albumin <3.5 g/dl | Albumin >3.5 |P
(n=31) g/dl (n=44) value
Age (years) 77.06 +7.56 73.11+7.38 0.0268*
Male 14 19 0.00764*
Female 17 25
DM 5(16.13) 13 (29.55) 0.2867
Hypertension 7 (22.58) 19 (43.18) 0.1097
Length of hospital [9.16 + 6.43 6.30 +3.35 0.0143*
stay
Unhealthy Wound |4 (12.90) 2 (4.55) 0.3787
condition
Serum albumin 3.12 (2.08-3.5) 3.76 (3.52-4.4) |-
(g/d])

Albumin <3.5 | Albumin >3.5
g/dl (n=31) g/dl (n=44)
Bed sores 2 0
Deep vein thrombosis 1 0
Hardware related complication |2 0
Sero-sanguinous discharge from |0 1
the wound
Died 1 3
DISCUSSION:

Last few years have seen major advances in our understanding of
albumin. Albumin is synthesized and secreted from the liver. It is
multifunctional, non-glycosylated and negatively charged plasma
protein, which is used as a marker to measure the nutritional health of
an individual. " Albumin works basically as a transporter protein for
steroids, unsaturated fats and thyroid hormones in the blood. It
significantly helps in maintaining the osmotic pressure inside the
blood capillaries. It also plays a remarkable role as antioxidant
potential. Serum albumin levels of 3.5 g/dl or higher is widely accepted
as normal. Decrease in the level of albumin causes
hypoalbuminemia.""

Proteins are said to be building blocks of the body. In many studies, it
has been found that protein depletion leads to increase in mortality,
morbidity, wound infection, surgical failure, sepsis as well as an
impaired fracture union. Very low protein intake below that required
maintaining nitrogen balance clearly lowers albumin and retards bone
growth in children, but there is controversy about how dietary protein
affects skeletal health in adults. Hypoalbuminemia is commonly
observed in hospitalized patients with reported incidence as high as
60% of inpatients. Despite vast literature in the context of systemic
disorders, the association of hypoalbuminemia with bone mineral
density (BMD) has been a matter of controversy. '

Low preoperative serum albumin has been used to predict significantly
higher in-hospital mortality and specific postoperative complications
while a state of protein energy malnutrition (low total lymphocyte
count and serum albumin; PEM) has been used as a marker of
increased 3 and 12-month mortality. There are few data for
preoperative serum albumin alone as a predictor of long-term mortality
after fractured neck of femur.

Shin KH et al *' reviewed the medical records of 1155 consecutive
patients the age was >60 years among most patients who underwent
hip fracture surgery. According to a study by Edelmuth SVCL et al *
the average patients' age in the sample was 77.6 years, with a
predominance of the female gender. Similarly, in the present study,
total 76 patients were included, out of which 34 (44.74%) were males
and 42 (55.26%) were females, with mean age 74.83 +7.64.

In a study by Edelmuth SVCL ™, most patients i.e., 50.7% had two or
more comorbidities. Main complications included cognitive
behavioural disorders, respiratory infection and of the urinary tract.
Bekeris, J et al ” reported various comorbidities including sleep
apnoea, hypertension, obesity, valvular disease, DM, peripheral
vascular disorder etc. Shin KH et al. *' reported the complication
“postoperative pneumonia” following hip fracture surgery was
reported to be 5.1%. In the present study, out of the total 76 patients,
25% had DM while 4.21 % had hypertension. 10 (13.16%) patients
were smokers and 8 (10.53%) were alcoholic. The other co-
morbidities reported among the study population were bronchial
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asthma (6.58%), Post PTCA (2.63%), carcinoma (2.64%) and Stroke,
Epilepsy (1.32%).

Clinical comorbidities, apart from being an important risk factor for
higher mortality, are also associated with the onset of immediate or late
postoperative complications. Patients with hip fracture usually have a
history of trauma, however, some patients (such as patients with
insufficiency fractures) may not recall a specific traumatic event. X-
ray is initial imaging modality for suspected hip fracture advanced
imaging may be needed in cases where x-ray is negative but fracture is
still suspected

Asignificantly higher 1-year mortality was recorded by WKM Kieffer
et al * among patients with a serum albumin level of <3.5 g/dl.
Aldebeyana S et al ** showed similar results with patients having
hypoalbuminaemia had a longer hospital length of stay.[23] In another
study Bohl DD et al, indicated hypoalbuminemia as a powerful
independent risk factor for mortality following a surgical procedure for
geriatric hip fracture, with longer length of stay among patients with
hypoalbuminemia at 5.67 + 4.68 days compared with those without
hypoalbuminemia at 4.99 + 3.95 days[9]. Similarly in the present
study, the hospital stay was extended among 33 patients in study
population due to various reasons, the most prevalent were electrolyte
imbalance and surgical site infections [Table no 1].

The patients in the current study were divided on the basis of serum
albumin level considering the cut-off point of 3.5 g/dL, there was
significant difference in the mean age and gender distribution among
the groups. The length of the hospital stay was also more in patients
whose albumin level was below the cut off value. There was no
significant difference in the number of events noted at 3 and 6 months
among these groups on the basis of albumin.

Li S et al reported that low serum albumin level is a sole indicator for
increased risk of in-hospital death, post-operative complications, and
total mortality after hip fracture surgery in older adults.[12]

Albumin is present throughout the bone matrix and evidence suggests
that circulating albumin may be directly involved in fracture
development. The underpinning mechanisms postulated include: (a)
hypoalbuminemia may directly activate osteoclasts and inhibit
osteogenesis via its relationship with nuclear factor-«B; (b) alteration
in the metabolism of parathyroid hormone and vitamin D binding
protein; (c) decreased Gla protein resulting in decreased osteoblastic
and increased osteoclast activities; and (d) albumin has an anabolic
effect on bone metabolism via its stimulatory effect on bone calcium
and DNA content, hence low serum levels may be detrimental to bone.
[24]

Low serum albumin level is also strongly linked to functional decline
or outcomes; it is therefore plausible that low serum albumin levels
cause an increase in fracture risk via the close relationship with
functional decline and occurrence of falls. Furthermore, low serum
albumin may just be an indicator of an underlying poor general health
and nutrition.[24]

The increased risk of future fractures was shown to be associated with
low serum albumin by Kunutsora SK et al . Aldebeyana S et al * in
a multivariate analysis showed that when controlling for
comorbidities; hypoalbuminaemia alone was a predictor of
postoperative complications (death, unplanned intubation, being on a
ventilator >48 h, sepsis, and blood transfusion), and increased length
of stay. Wang, Y et al * revealed preoperative hypoalbuminaemia,
COPD, prior stroke and the time from injury to surgery were
predominant and independent risk factors associated with POP after
femoral neck fracture in this geriatric population.

CONCLUSION:

This study demarcates the importance of serum albumin as an
autonomous nutritional factor to determine risk of morbidity and
mortality in the peri-operative period. It also accomplishes the direct
co-relation between hypoalbuminemia with high morbidity. Hence,
pre-operative estimation of serum albumin levels and its timely
correction can help in avoiding the peri-operative complications and
facilitate early recovery.
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