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ABSTRACT

Background: Hypoalbuminemia is prevalent in patients undergoing major 
abdominal surgeries and is associated with adverse postoperative outcomes, 
including prolonged hospital stays, higher infection rates, and increased mortality. 
The clinical impact of albumin supplementation in these patients remains under 
scrutiny.

Objective: This study evaluates whether albumin supplementation in 
hypoalbuminemic�patients�(≤3.0�g/dL)�improves�postoperative�outcomes.

Methods: This retrospective study included patients who underwent major 
abdominal surgery between January 2021 and December 2024 at a tertiary care 
hospital. Patients with hypoalbuminemia were divided into two cohorts of 250 
each: those who received postoperative albumin supplementation and those who 
did not. Outcomes measured included length of hospital stay (LOS), infection 
rates, ICU admission rates, and 30-day mortality.

Results: The�albumin�supplementation�group�had�a�signi�cantly�shorter�LOS�(8.1�
vs. 11.4 days, p < 0.001) and lower infection rates (10% vs. 17%, p = 0.02). There 
was�no�statistically�signi�cant�difference�in� ICU�admissions�or�30-day�mortality�
between the two groups (p = 0.58 and p = 0.19, respectively). Multivariate regression 
identi�ed�albumin�supplementation�as�an�independent�predictor�of�reduced�LOS�
and infection rates.

Conclusion: Albumin supplementation in hypoalbuminemic patients post-major 
abdominal surgery improves recovery metrics by reducing LOS and infection rates 
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INTRODUCTION

Pressure ulcers are associated with prolonged 
patient morbidity and high healthcare costs. 
Risk factors for sacral and ischial pressure 
sore development include prolonged pressure 
and shear over the bony prominences 
secondary to immobility or spinal cord 
trauma.�De�nitive�management�of�such�ulcers�
ultimately involves surgical repair in the 
form� of� advancement� and/or� rotation� �aps�
or� free� �ap� reconstruction.� Reconstruction� is�
usually delayed by the need to optimise the 
patient-related factors as well as local wound 
factors. Wound bed preparation is an essential 
requirement before a major reconstructive 
surgery, as an inadequately prepared wound 
can�result�in��ap�failure,�adding�to�the�patient’s�
morbidity and prolonging hospital stay.

Granulation tissue formation is a vital 
process in the healing of pressure injuries.1 It 
is� rich� in��broblasts,� collagen� bundles,� tissue�
macrophages and capillaries which result 
in the proliferative phase of wound healing. 
Prolotherapy is a treatment modality that aims 
to stimulate the wound regeneration process by 
causing osmotic rupture of cells and increasing 
growth factor release. Commonly employed 
prolotherapy agents include hyperosmolar 
dextrose, phenol, glycerin, sodiummorrhuate, 
and ozone.2 In this study, we report the 
use of hypertonic dextrose solution in the 
management of grade 4 ischial pressure injury.

MATERIALS AND METHODS

After getting the Departmental Ethical 
Committee approval, this study was 
conducted in a Tertiary Care Centre in the 
Department of Plastic Surgery. Informed 
consent was obtained. The patient was a 
30-year-old male who had developed bilateral 
grade 4 ischial pressure injuries secondary 
to� post-traumatic�accid� paraparesis.� The�
ulcer had unhealthy granulation covering the 
underlying�bone�with�signi�cant�undermining�
of the edges (Figure�1). He was evaluated for 
the same, tissue bits obtained for culture,and 

management was initiated with culture-
sensitive antibiotic coverage and regular 
cleaning and dressing of the wound. However, 
the wound failed to show satisfactory healing 
and granulation. 

Figure 1: Bilateral grade 4 ischial bed sore

The patient was then treated with a 
Prolotherapy regimen. This study used a 
solution of hypertonic dextrose (25% w/v) 
as the prolotherapy agent (Figure� 2). After 
standard wound bed debridement, the 
hypertonic dextrose solution (25% w/v) 
was administered subcutaneously and 
intradermally to the wound margins and base, 
speci�cally� targeting� the� undermined� areas�
(1 mL/cm² of wound margin circumference) 
(Figure� 3). The wound was covered with a 
sterile gauze dressing. Concomitant care, 
including regular dressing, position changes, 
and�pressure�of��oading,�was�continued.�The�
Prolotherapy sessions were repeated every 3 
days for 3 weeks.

Figure 2: Dextrose solution (25% w/v) used for 
prolotherapy

without�in�uencing�short-term�mortality.�Future�randomized�controlled�trials�are�
necessary�to�validate�these��ndings.
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Figure 3: Prolotherapy agent being administered

RESULTS

The wound bed preparation was satisfactory 
with the appearance of healthy granulation 
and a decrease in wound size at the end of 3 
weeks of prolotherapy (Figure� 4). Increased 
capillary bleeding was noted during dressing 
beginning from the 1st week, indicating early 
neovascularisation. No local or systemic 
adverse events were observed during the 
treatment period.

DISCUSSION

Pressure ulcer occurs in areas of prolonged 
contact. The most common sites are-sacral 
region, heel, and occiput in the supine 
position, whereas the ischial region is the most 
common site in the sitting position. Once the 
pressure ulcer develops, it is often hard to 
treat. A complex multidisciplinary approach 
is frequentlyrequired for the management of 
pressure sores. Pressure injuries have been 
classi�ed� by� the� National� and� European�
Pressure Ulcer Advisory Panel (NPUAP/
EPUAP) according to the depth and degree 
of ulceration in the skin and subcutaneous 
tissue.3 Pressure ulcers are known to have 
decreased levels of cytokines that promote 
wound healing, such as platelet-derived 
growth�factor�(PDGF),�basic��broblast�growth�
factor (bFGF), epidermal growth factor (EGF), 
and�transforming�growth�factor-beta�(TGF-�).4 
This necessitates the addition of adjunct 
measures to achieve wound healing.

Wound bed preparation is the management 
of a wound to promote natural healing or 

to facilitate alternative methods to achieve 
healing.� The� �rst� description� of� this� concept�
was given by Schultz et al. as a structured 
framework for use in the management of 
wounds.5 This was followed by the TIME 
concept which described four aspects of wound 
bed preparation that need to be systematically 
addressed for optimal wound healing-Tissue, 
In�ammation/infection,� Moisture� imbalance,�
Epithelial edge.6

The term prolotherapy derives from the Latin 
word ‘‘proles,’’ meaning offspring or progeny 
and the English term ‘‘therapy.’’Prolotherapy 
involves the use of an irritant substance to 
promote growth of new tissue. The mechanism 
of action behind prolotherapy is not fully 
understood. It is assumed that the injected 
agent� induces� a� local� in�ammatory� process�
that triggers the release of growth factors.7 
Prolotherapy causes osmotic rupture of cells 
by cell dehydration, induces macrophages 
at the application site, and aids healing by 
stimulating the release of growth factors.8 

Prolotherapy may also have a direct role in 
stimulating collagen synthesis.9 There is a 
lack� of� strong� scienti�c� evidence� for� the� use�
of prolotherapy in chronic wound healing, 
as much of the data is extrapolated from its 
application in musculoskeletal pathology.10,11 
However, in vitro studies suggest that the 
cultivation of cells in high glucose culture 
medium can increase the expression of PDGF 
and TGF-beta.8,12 Both of these are known to 
have pro-reparative effects on skin wounds 
and have been postulated as the potential 
mechanism through which prolotherapy 
promotes chronic wound healing.

CONCLUSION

Prolotherapy may have the ability to 
enhance wound bed preparation in chronic 
pressure injuries by promoting granulation 
and neovascularisation. Although there is 
insuf�cient� data� to� support� its� ef�cacy,� this�
therapy may serve as an adjunct to standard 
therapy for pressure sore management, 
especially in recalcitrant wounds where 
conventional methods have plateaued. We 
recommend designing randomised controlled 
trials to compare dextrose prolotherapy with 
standard�care�to�further�establish�the�ef�cacy,�
optimal dosing, and safety of this technique. 
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