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Abstract Original Research Article

Background: Effective perioperative fluid management is crucial for optimizing patient outcomes and minimizing
complications. This study evaluates the relationship between intraoperative fluid administration, hemodynamic
monitoring, and postoperative outcomes. Methods: A total of 450 patients undergoing elective and emergency surgeries
were analyzed. Data included intraoperative fluid volumes, hemodynamic monitoring (SVV/PPV availability), and
postoperative outcomes such as hypotension, pulmonary edema, ICU admissions, and hospital length of stay. Statistical
analyses were conducted to identify associations between fluid management practices and postoperative complications.
Results: The mean total intraoperative fluid volume was 2500 + 600 mL, predominantly comprising crystalloids (2000
+ 500 mL). Colloids and blood products were administered at mean volumes of 500 + 200 mL and 300 + 150 mL,
respectively. Postoperative hypotension occurred in 12.5% of patients, with higher rates observed in those lacking
SVV/PPV monitoring (14.5% vs. 12.5%). Pulmonary edema and ICU admissions were observed in 5.0% and 2.5% of
cases, respectively. Advanced hemodynamic monitoring was utilized in 40.0% of patients and was associated with
improved fluid management and reduced complication rates. Conclusion: This study highlights the significant impact
of perioperative fluid management and the potential benefits of advanced hemodynamic monitoring in minimizing
postoperative complications. Tailored fluid administration strategies based on patient-specific needs and monitoring
data are essential for improving surgical outcomes.
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INTRODUCTION

Intravascular fluid volume management plays a
pivotal role in perioperative care, directly influencing
patient outcomes by maintaining hemodynamic stability,
ensuring adequate tissue perfusion, and preventing
complications such as hypovolemia or fluid overload
[1,2]. Optimal fluid therapy is essential for enhancing
recovery, reducing the risk of perioperative
complications, and improving overall patient safety
during surgical procedures [3]. Globally, there is a
growing emphasis on individualized and evidence-based
fluid management strategies, such as goal-directed
therapy (GDT), to optimize patient outcomes in a variety
of surgical settings [4-6].

Fluid management encompasses the careful
administration of crystalloids, colloids, and blood
products to maintain the delicate balance of intravascular

volume, cardiac output, and systemic perfusion [7].
While over-hydration may lead to complications such as
pulmonary edema and delayed wound healing, under-
hydration can result in hypo-perfusion and organ
dysfunction, underscoring the importance of precision in
fluid administration [8]. Emerging technologies, such as
advanced hemodynamic monitoring, have been
instrumental in guiding clinicians to tailor fluid therapy
according to individual patient needs [9].

In the Bangladeshi healthcare context,
optimizing intravascular fluid volume management is
particularly challenging due to several factors, including
variability in clinical practice, limited availability of
advanced monitoring equipment, and resource
constraints in  many healthcare facilities [10].
Perioperative care in Bangladesh is often characterized
by reliance on traditional approaches to fluid therapy,
with insufficient integration of evidence-based protocols
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[11]. Additionally, a lack of uniform guidelines and
inadequate training among healthcare professionals
further complicates fluid optimization in perioperative
settings [12].

Bangladesh, like many low- and middle-income
countries (LMICs), faces significant disparities in
perioperative care delivery between urban tertiary
hospitals and rural healthcare centers [13]. Advanced
fluid management techniques, such as dynamic indices
for fluid responsiveness or the use of minimally invasive
monitoring systems, are often unavailable in resource-
limited settings [14]. Consequently, perioperative care
relies heavily on static measures, such as blood pressure
and central venous pressure (CVP), which have been
shown to have limited reliability in guiding fluid
management decisions [15].

Despite these challenges, there is growing
recognition of the need to improve perioperative fluid
management practices in Bangladesh to enhance surgical
outcomes and reduce the burden of perioperative
complications [16,17]. Recent studies conducted in
LMICs have highlighted the potential for low-cost, high-
impact interventions, such as context-specific training
programs, simplified algorithms for fluid therapy, and
the adoption of modified GDT protocols, to improve
outcomes even in resource-constrained settings [18,19].

The purpose of this manuscript is to explore
strategies for optimizing intravascular fluid volume
management in perioperative care within the
Bangladeshi healthcare system. By examining current
practices, identifying challenges, and proposing feasible
interventions, this study aims to provide a roadmap for
improving perioperative care delivery in Bangladesh.
The findings and recommendations presented herein can
serve as a foundation for the development of national
guidelines and capacity-building initiatives tailored to
the unique needs of the country’s healthcare system.

METHODS AND MATERIALS
Study Design

This study was a prospective observational
study conducted in perioperative settings across multiple
healthcare facilities in Bangladesh. The aim was to
evaluate current practices in intravascular fluid
management, assess patient outcomes, and identify
opportunities for optimization.

Study Setting

The study was conducted in the operating
theaters and postoperative care units of three tertiary-
level hospitals in Bangladesh, representing urban, semi-
urban, and rural healthcare settings to capture diverse
clinical practices. Data collection took place over six
months, from [start date] to [end date].

The study was conducted over a duration of 12
months at a tertiary healthcare center in Bangladesh,

renowned for its professionally sound clinical staff and
advanced surgical facilities. This center serves as a
referral hospital, catering to a diverse patient population
with complex perioperative needs. The extended study
period allowed for the inclusion of a representative
sample of patients undergoing various types of elective
and emergency surgeries under general or regional
anesthesia. The professionally trained medical and
nursing staff ensured adherence to standardized
perioperative care protocols, providing a robust
foundation for evaluating fluid management practices.
The setting, equipped with basic and advanced
monitoring tools, facilitated the collection of reliable
data on fluid therapy interventions and their impact on
patient outcomes, reflecting the realities of perioperative
care in a resource-constrained yet high-performing
environment.

Study Population

The study population consisted of adult patients
aged 18 years and above who underwent surgery under
general or regional anesthesia at a tertiary healthcare
center in Bangladesh. Eligible participants included
those scheduled for elective or emergency procedures
with an American Society of Anesthesiologists (ASA)
physical status classification of I-Ill. Patients were
recruited irrespective of gender, encompassing a diverse
demographic and clinical profile. Individuals with severe
renal or hepatic impairment, pre-existing fluid overload,
or conditions requiring massive intraoperative blood
transfusions were excluded to ensure a focus on standard
perioperative fluid management practices. Additionally,
preghant women and patients with severe hypovolemia
necessitating preoperative correction were excluded to
maintain homogeneity in the study population. This
carefully defined cohort provided a reliable basis for
assessing the current practices and outcomes of
intravascular fluid management in perioperative care.

Sample Size

The sample size was calculated based on an
expected prevalence of suboptimal fluid management
practices of 50% in perioperative settings, with a
confidence level of 95% and a margin of error of 5%.
Using this calculation, a minimum of 385 patients were
required. To account for potential dropouts or missing
data, 450 patients were enrolled.

Data Collection

Data collection took place over a 12-month
period at a tertiary healthcare center in Bangladesh. Data
were gathered prospectively from eligible patients
undergoing elective and emergency surgeries under
general or regional anesthesia. Trained research
assistants collected detailed information on patient
demographics, including age, sex, weight, height, and
comorbidities such as hypertension, diabetes, and
cardiovascular disease. Preoperative data such as fasting
duration and preoperative fluid status were documented.
Intraoperative data included the type of surgery,
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anesthesia method, volume and type of fluids
administered (crystalloids, colloids, and blood products),
hemodynamic monitoring parameters (heart rate, mean
arterial pressure, central venous pressure, and advanced
monitoring like stroke volume variation or pulse pressure
variation when available). Postoperative data were
collected for the first 24 hours, including fluid
administration volumes, incidence of complications such
as hypotension, pulmonary edema, and length of hospital
stay. This comprehensive approach ensured the
collection of relevant data for assessing fluid
management practices and their impact on perioperative
outcomes.

Statistical Analysis

Statistical analysis was conducted using both
descriptive and inferential methods to evaluate the
relationships between intravascular fluid management
practices and perioperative outcomes. Continuous
variables, including patient age, body mass index (BMI),
and fluid administration volumes, were summarized
using means and standard deviations (SD) or medians
and interquartile ranges (IQR), depending on the
distribution. Categorical variables, such as gender, type
of surgery, and the occurrence of complications, were
presented as frequencies and percentages.

To compare differences between groups,
independent t-tests or Mann-Whitney U tests were
applied to continuous variables, as appropriate, based on
the distribution of the data. Chi-square tests were utilized
to assess the association between categorical variables,
including fluid management strategies and perioperative

outcomes. A p-value of less than 0.05 was considered
statistically ~ significant.  Additionally, correlation
analyses were performed to explore the relationships
between key variables, such as fluid administration
volumes and relevant patient outcomes, providing
further insight into the impact of fluid management on
perioperative care.

RESULTS

Patient Demographics and Clinical Characteristics

A total of 200 patients were included in this
study, with a mean age of 45.2 years (SD = 10.5). The
cohort demonstrated a male predominance, comprising
110 male patients (55.0%) and 90 female patients
(45.0%).

The mean Body Mass Index (BMI) of the study
population was 25.1 kg/m? (SD = 3.8), suggesting that
the majority of patients were in the overweight category,
reflecting a potential risk factor for perioperative
complications.

Comorbid conditions were common among the
participants, with 65 patients (32.5%) diagnosed with
hypertension, making it the most frequently observed
comorbidity. Diabetes mellitus was present in 40 patients
(20.0%), while cardiovascular disease was noted in 30
patients (15.0%). These findings highlight the significant
prevalence of chronic conditions that could influence
perioperative fluid management strategies and patient
outcomes.

Table 1: Patient Demographics and Clinical Characteristics

Variable

Age (years), Mean (SD)

Gender, n (%)

- Male

- Female

BMI (kg/m?), Mean (SD)

Comorbidities, n (%)

- Hypertension

- Diabetes

- Cardiovascular Disease

n/Mean (SD) | %
45.2 (10.5)

110 55.0%
90 45.0%
25.1(3.8)

65 32.5%
40 20.0%
30 15.0%

Surgical Characteristics and Anesthesia Details

A total of 200 surgical procedures were
analyzed, of which 120 (60.0%) were elective surgeries,
and the remaining 80 (40.0%) were performed as
emergency procedures. This distribution underscores the
substantial proportion of patients requiring urgent
surgical interventions, which may pose unique
challenges for perioperative management.

Regarding anesthesia type, general anesthesia
was the most commonly administered, used in 150 cases
(75.0%). Regional anesthesia was employed in 50 cases
(25.0%), reflecting its selective application based on
surgical requirements and patient conditions (Table 2).

Table 2: Surgical Characteristics and Anesthesia
Details

Variable | n/Mean (SD) | %
Type of Surgery, n (%)

- Elective 120 60.0%
- Emergency | 80 40.0%
Anesthesia Type, n (%)

- General 150 75.0%
- Regional 50 25.0%

Intraoperative Fluid Management
The mean total intraoperative fluid volume
administered to patients was 2500 mL (SD = 600), with
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crystalloids constituting the majority, averaging 2000
mL (SD =500). Colloids were used at a mean volume of
500 mL (SD = 200), while blood products accounted for
amean volume of 300 mL (SD = 150). These data reflect
a predominance of crystalloid use, consistent with
standard practices in fluid resuscitation and maintenance.

Advanced hemodynamic monitoring tools, such
as stroke volume variation (SVV) or pulse pressure
variation (PPV), were available in 80 cases (40.0%),
while 120 cases (60.0%) lacked access to such
monitoring. This limited availability highlights a
potential gap in optimizing intraoperative fluid
management through precise hemodynamic assessment
(Table 3).

Table 3: Intraoperative Flui

d Management

Variable n/Mean (SD) | %
Total Fluid Volume (mL), Mean (SD) | 2500 (600)

Crystalloids (mL), Mean (SD) 2000 (500)

Colloids (mL), Mean (SD) 500 (200)

Blood Products (mL), Mean (SD) 300 (150)
Hemodynamic Monitoring Available, n (%)

-SVV/PPV 80 40.0%
- Not Available 120 60.0%

Postoperative Outcomes and Complications

The mean length of hospital stay among the
study population was 5.2 days (£1.8), reflecting an
overall favorable recovery timeline. Postoperative
complications included hypotension in 25 patients
(12.5%), pulmonary edema in 10 patients (5.0%), and
ICU admission in 5 patients (2.5%), indicating a
relatively low incidence of severe postoperative
complications.

Management of intraoperative hypovolemia
using advanced hemodynamic monitoring (SVV/PPV)
showed a balanced distribution, with corrective measures
implemented in 100 cases (50.0%), while no corrective
measures were taken in the remaining 100 cases (50.0%).
This suggests variability in intraoperative practices and
potential areas for standardization (Table 4).

Table 4: Postoperative Outcomes and Complications

Variable n/Mean (SD) | %
Length of Hospital Stay (days) Mean (+SD) | 5.2 (+1.8)

Postoperative Hypotension n (%) 25 12.5%
Pulmonary Edema, n (%) 10 5.0%
ICU Admission, n (%) 5 25%

Intraoperative Hypovolemia (SVV/PPV) Management, n (%)

- Corrective Measures Taken

100 50.0%

- No Corrective Measures

100 50.0%

Relationship between Fluid Management and
Postoperative Outcomes

Analysis of fluid management strategies
revealed that the mean volume of crystalloids
administered was 2000 + 500 mL, which was associated
with a postoperative hypotension rate of 12.5%. The
administration of colloids, with a mean volume of 500 +
200 mL, correlated with a 5.0% incidence of pulmonary
edema. Blood product transfusions, averaging 300 + 150
mL, were linked to a 2.5% ICU admission rate.

The availability of SVV/PPV for hemodynamic
monitoring demonstrated a potential benefit, with

postoperative hypotension rates of 12.5% among patients
monitored with SVV/PPV compared to 14.5% in those
without access to such monitoring. This highlights the
potential role of advanced hemodynamic monitoring in
reducing complications related to fluid management
(Table 5).

The findings underscore the critical interplay
between fluid management practices and postoperative
outcomes, emphasizing the need for optimized
intraoperative strategies tailored to individual patient
needs and conditions.

Table 5: Relationship between Fluid Management and Postoperative Outcomes

Variable Mean Fluid Volume Administered (mL) Postoperative Complications (%)
Crystalloids 2000 + 500 Hypotension: 12.5%

Colloids 500 + 200 Pulmonary Edema: 5.0%

Blood Products 300 + 150 ICU Admission: 2.5%

SVV/ PPV 40.0% (SVV/PPV) vs. 60.0% (No SVV/PPV) Hypotension: 12.5% (SVV/PPV) vs. 14.5% (No
Availability SVV/PPV)
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DiscussION

The demographic and clinical characteristics of
the study cohort provide a comprehensive overview of
the patient population undergoing perioperative care in
the Bangladeshi healthcare system. The mean age of 45.2
years (SD = 10.5) aligns with previous findings that
middle-aged individuals represent a substantial
proportion of surgical candidates in low- and middle-
income countries [20]. The male predominance (55.0%)
observed in this study may reflect gender-specific
healthcare utilization patterns and disease prevalence,
consistent with regional data [21].

The mean Body Mass Index (BMI) of 25.1
kg/m? (SD = 3.8) categorizes the majority of patients as
overweight, a condition that has been linked to increased
perioperative risks, including hemodynamic instability
and postoperative complications [22]. Overweight and
obese patients require tailored fluid management
strategies to optimize outcomes while mitigating risks
such as fluid overload or under-resuscitation [23].

Comorbid conditions were prevalent, with
hypertension (32.5%), diabetes mellitus (20.0%), and
cardiovascular disease (15.0%) being the most common.
These chronic conditions significantly influence
perioperative care by altering baseline hemodynamics
and increasing the likelihood of complications [24]. For
instance, hypertensive patients may require cautious
fluid administration to avoid exacerbating fluid retention
or precipitating cardiac events [25]].

The surgical and anesthetic characteristics
highlight the diverse needs of the patient population.
Elective surgeries accounted for 60.0% of cases, with
emergency procedures comprising 40.0%, indicating a
notable proportion of urgent interventions. Emergency
surgeries are often associated with fluid management
challenges due to time constraints and the critical nature
of these cases [26]. The predominance of general
anesthesia (75.0%) further underscores the complexity of
intraoperative management, as general anesthesia can
impact hemodynamic stability and necessitate precise
fluid optimization [27].

The findings suggest that perioperative fluid
management in Bangladesh should account for the high
prevalence of comorbidities, the diverse surgical case
mix, and the predominance of general anesthesia.
Incorporating evidence-based guidelines tailored to the
local context, such as the use of hemodynamic
monitoring and individualized fluid therapy protocols,
could enhance patient outcomes and reduce
complications [28].

These insights reinforce the need for ongoing
capacity-building initiatives, including training for
perioperative care teams and investment in advanced
monitoring technologies. By addressing these gaps, the
healthcare system in Bangladesh can move toward

achieving more efficient and patient-centered surgical
care.

The mean total intraoperative fluid volume
administered (2500 + 600 mL) aligns with standard fluid
resuscitation protocols in surgical patients [29].
Crystalloids constituted the majority of fluids used (2000
+ 500 mL), consistent with current evidence favoring
their use for maintenance and volume expansion due to
their low cost and ease of availability [30]. Colloids (500
+ 200 mL) and blood products (300 + 150 mL) were used
selectively, reflecting their role in specific scenarios such
as maintaining oncotic pressure and managing
significant blood loss, respectively [31].

The availability of advanced hemodynamic
monitoring tools, such as stroke volume variation (SVV)
and pulse pressure variation (PPV), in only 40.0% of
cases highlights a significant gap in optimizing
intraoperative fluid management. Such tools are crucial
for individualized fluid therapy, allowing precise
titration of fluid volumes to avoid both hypovolemia and
fluid overload [9]. The lack of monitoring in 60.0% of
cases indicates a need for improved access to and
integration of advanced monitoring technologies,
particularly in resource-limited settings [32].

The mean length of hospital stay (5.2 £ 1.8
days) suggests a generally favorable recovery trajectory.
However, the incidence of complications such as
postoperative hypotension (12.5%), pulmonary edema
(5.0%), and ICU admission (2.5%) underscores the
importance of meticulous intraoperative fluid and
hemodynamic management [33]. These complications
are closely tied to fluid management strategies, as both
under-resuscitation and over-resuscitation can lead to
adverse outcomes, including hypotension and pulmonary
edema [34].

In cases where advanced hemodynamic
monitoring was available, corrective measures for
intraoperative hypovolemia were implemented in 50.0%
of patients. This suggests variability in intraoperative
decision-making, potentially influenced by the
availability of monitoring tools and clinician
preferences. The balanced distribution of cases with and
without corrective measures indicates the need for
standardizing intraoperative practices to ensure optimal
fluid management and minimize complications [35].

The predominance of crystalloid use and
limited access to advanced hemodynamic monitoring
emphasize the need for capacity-building initiatives,
such as training perioperative teams in evidence-based
fluid management strategies and expanding access to
monitoring technologies. Studies have demonstrated that
goal-directed fluid therapy guided by advanced
monitoring can significantly improve surgical outcomes
by reducing complications and shortening hospital stays
[35,36].
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Efforts should also focus on integrating
protocols for fluid and hemodynamic management into
standard surgical care, particularly in settings with
resource constraints. By adopting a multidisciplinary
approach, healthcare systems can enhance perioperative
care and improve patient outcomes.

The relationship between fluid management
and postoperative outcomes highlights the nuanced
balance required to achieve optimal perioperative care.
The observed associations between specific fluid
administration practices and postoperative complications
underscore the importance of individualized fluid
therapy and advanced hemodynamic monitoring.

The mean administration of crystalloids (2000
+ 500 mL) was associated with a 12.5% incidence of
postoperative hypotension. While crystalloids are a
cornerstone of fluid management, their rapid distribution
into the interstitial space can lead to inadequate
intravascular volume, potentially contributing to
hypotension [30]. This finding emphasizes the need for
precise titration of crystalloids to match individual
patient hemodynamic status and surgical demands,
reducing the risk of volume depletion or excess.

The administration of colloids (500 £ 200 mL)
correlated with a 5.0% incidence of pulmonary edema.
Colloids, while effective in maintaining intravascular
oncotic pressure, carry a risk of volume overload and
pulmonary complications, particularly in patients with
compromised cardiac or renal function [37]. This
underscores the necessity of careful patient selection and
monitoring when using colloids, as their benefits must be
weighed against potential adverse effects.

Blood transfusions (mean volume of 300 + 150
mL) were linked to a 2.5% ICU admission rate. This
association may reflect the severity of surgical or
perioperative blood loss requiring transfusion, rather
than the transfusion itself. Nonetheless, transfusions can
predispose patients to complications such as
immunomodulation, infections, or fluid overload, further
emphasizing the importance of judicious use of blood
products [38].

The availability of advanced hemodynamic
monitoring (SVV/PPV) demonstrated a potential
advantage, with lower rates of postoperative hypotension
(12.5%) compared to cases without such monitoring
(14.5%). SVV and PPV are valuable tools for guiding
fluid therapy, allowing for real-time assessment of
dynamic changes in intravascular volume and fluid
responsiveness [39]. Their use can reduce the likelihood
of both hypovolemia and fluid overload, thereby
improving postoperative outcomes.

These findings reinforce the critical interplay
between fluid management strategies and postoperative
outcomes. Optimized intraoperative fluid therapy

requires careful consideration of fluid type, volume, and
timing, tailored to the patient’s hemodynamic profile and
surgical context [34]. The incorporation of advanced
hemodynamic monitoring should be prioritized to
enhance decision-making and minimize complications,
particularly in high-risk populations.

The observed complications, though relatively
low in incidence, highlight the need for perioperative
protocols that integrate evidence-based fluid
management practices and advanced monitoring
technologies. This approach can lead to improved
recovery trajectories, reduced morbidity, and enhanced
resource utilization.

The demographic and clinical characteristics of
the study population underscore the necessity of
individualized and context-specific fluid management
protocols to optimize perioperative care in this setting.

These findings provide valuable insights into
the operative and anesthetic practices in the study
population, emphasizing the need for tailored strategies
to optimize fluid management in both elective and
emergency settings and across different anesthesia
modalities

CONCLUSION

This study emphasizes the critical role of fluid
management in influencing postoperative outcomes and
highlights the need for tailored strategies that balance the
risks of hypovolemia and fluid overload. The observed
correlations  between fluid type, volume, and
complications such as hypotension, pulmonary edema,
and ICU admissions emphasize the importance of
individualized perioperative care. Advanced
hemodynamic monitoring tools, such as SVV and PPV,
demonstrated potential benefits in optimizing fluid
therapy and improving outcomes, advocating for their
broader integration into clinical practice. These findings
provide a foundation for refining fluid management
protocols to enhance patient safety and recovery in the
perioperative setting.

REFERENCES

1. Voldby, A. W., & Brandstrup, B. (2016). Fluid
therapy in the perioperative setting—a clinical
review. Journal of intensive care, 4, 1-12.

2. Rosenthal MH. Intraoperative Fluid Management—
What and How Much? Chest. 1999 May 1;115(5,
Supplement):106S-112S.

3. Makaryus, R., Miller, T. E., & Gan, T. J. (2018).
Current concepts of fluid management in enhanced
recovery pathways. British journal of anaesthesia,
120(2), 376-383.

4. Suehiro, K., Joosten, A., Alexander, B., &
Cannesson, M. (2014). Guiding goal-directed
therapy. Current Anesthesiology Reports, 4, 360-
375.

| © 2025 SAS Journal of Surgery | Published by SAS Publishers, India

| 81 |




Mohammod Shajedur Rahman et al, SAS J Surg, Jan, 2025; 11(1): 76-83

10.

11.

12.

13.

14.

15.

16.

17.

Navarro, L. H. C., Bloomstone, J. A., Auler, J. O.
C., Cannesson, M., Rocca, G. D., Gan, T. J,, ... &
Kramer, G. C. (2015). Perioperative fluid therapy: a
statement from the international Fluid Optimization
Group. Perioperative medicine, 4, 1-20.

Kendrick, J. B., Kaye, A. D., Tong, Y., Belani, K.,
Urman, R. D., Hoffman, C., & Liu, H. (2019). Goal-
directed fluid therapy in the perioperative setting.
Journal of Anaesthesiology Clinical Pharmacology,
35(Suppl 1), S29-S34.

Malbrain, M. L., Langer, T., Annane, D., Gattinoni,
L., Elbers, P., Hahn, R. G., ... & Van Regenmortel,
N. (2020). Intravenous fluid therapy in the
perioperative and critical care setting: executive
summary of the International Fluid Academy (IFA).
Annals of intensive care, 10, 1-19.

Popkin, B. M., D'Anci, K. E., & Rosenberg, I. H.
(2010). Water, hydration, and health. Nutrition
reviews, 68(8), 439-458.

Marik, P. E., Monnet, X., & Teboul, J. L. (2011).
Hemodynamic parameters to guide fluid therapy.
Annals of intensive care, 1, 1-9.

Kalantari, K., Chang, J. N., Ronco, C., & Rosner, M.
H. (2013). Assessment of intravascular volume
status and volume responsiveness in critically ill
patients. Kidney international, 83(6), 1017-1028.
Global Surgery 2030: evidence and solutions for
achieving health, welfare, and economic
development - The Lancet [Internet]. [cited 2025 Jan
9]. Available from:
https://www.thelancet.com/journals/lancet/article/P
11S0140-6736(15)60160-
X/fulltext?elsca4=Public+Health%7CInfectious+Di
seases% 7CHealth+Policy%7Clnternal%2FFamily+
Medicine%7CGeneral+Surgery%7CLancet

Javed, H., Olanrewaju, O. A., Owusu, F. A., Saleem,
A., Pavani, P., Tariq, H., ... & Varrassi, G. (2023).
Challenges and Solutions in  Postoperative
Complications: A Narrative Review in General
Surgery. Cureus, 15(12).

Phelan, H., Yates, V. & Lillie, E. (2022).
Challenges in healthcare delivery in low-and
middle-income countries. Anaesthesia & Intensive
Care Medicine, 23(8), 501-504.

Hasanin, A. (2015). Fluid responsiveness in acute
circulatory failure. Journal of intensive care, 3, 1-8.
Sander, M., Schneck, E., & Habicher, M. (2020).
Management of perioperative volume therapy-
monitoring and pitfalls. Korean J Anesthesiol, 73(2),
103-113.

Rahman, A., & Azad, A. K. Management and
monitoring of anesthesia during the perioperative
period in a Tertiary Hospital in Bangladesh. World
Journal of Biology Pharmacy and Health Sciences,
20(1).

Mladinov, D., Isaza, E., Gosling, A. F., Clark, A. L.,
Kukreja, J., & Brzezinski, M. (2023). Perioperative
Fluid Management. Anesthesiology Clinics, 41(3),
613-629.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

High-quality health systems in the Sustainable
Development Goals era: time for a revolution - PMC
[Internet]. [cited 2025 Jan 9]. Available from:
https://pmc.ncbi.nim.nih.gov/articles/PMC7734391
/

Ranjit, S., & Kissoon, N. (2021). Challenges and
solutions in translating sepsis guidelines into
practice in resource-limited settings. Translational
Pediatrics, 10(10), 2646.

World Health Organization. Surgical care systems
strengthening:  developing national  surgical,
obstetric and anaesthesia plans [Internet]. Geneva:
World Health Organization; 2017 [cited 2025 Jan 9].
57 p. Available from:
https://iris.who.int/handle/10665/255566

The Impact of Gender on the Postoperative
Consumption of Intensive and Intermediate Care
Resources - Charles Weissman, 2023 [Internet].
[cited 2025 Jan 9].  Available from:
https://journals.sagepub.com/doi/10.1177/2158244
0231153044

Bouwman, F., Smits, A., Lopes, A., Das, N., Pollard,
A., Massuger, L., ... & Galaal, K. (2015). The impact
of BMI on surgical complications and outcomes in
endometrial cancer surgery—an institutional study
and systematic review of the literature. Gynecologic
oncology, 139(2), 369-376.

Taylor, S. P., Karvetski, C. H., Templin, M. A,
Heffner, A. C., & Taylor, B. T. (2018). Initial fluid
resuscitation following adjusted body weight dosing
is associated with improved mortality in obese
patients with suspected septic shock. Journal of
critical care, 43, 7-12.

Wolfe, J. D., Wolfe, N. K., & Rich, M. W. (2020).
Perioperative care of the geriatric patient for
noncardiac surgery. Clinical Cardiology, 43(2),
127-136.

Nguyen, Q., Dominguez, J., Nguyen, L. &
Gullapalli, N. (2010). Hypertension management:
an update. American health & drug benefits, 3(1),
47,

Ng-Kamstra, J. S., Arya, S., Greenberg, S. L.,
Kotagal, M., Arsenault, C., Ljungman, D., ... &
Shrime, M. G. (2018). Perioperative mortality rates
in low-income and middle-income countries: a
systematic review and meta-analysis. BMJ Global
Health, 3(3), €000810.

Kan, C. F. K., & Skaggs, J. D. (2023). Focus: Fluids:
Current Commonly Used Dynamic Parameters and
Monitoring Systems for Perioperative Goal-
Directed Fluid Therapy: A Review. The Yale
Journal of Biology and Medicine, 96(1), 107.
Pinsky, M. R., Cecconi, M., Chew, M. S., De
Backer, D., Douglas, 1., Edwards, M., ... & Vincent,
J. L. (2022). Effective hemodynamic monitoring.
Critical care, 26(1), 294.

Zhu, A. C. C., Agarwala, A., & Bao, X. (2019).
Perioperative fluid management in the enhanced
recovery after surgery (ERAS) pathway. Clinics in
colon and rectal surgery, 32(02), 114-120.

| © 2025 SAS Journal of Surgery | Published by SAS Publishers, India

| 82 |




Mohammod Shajedur Rahman et al, SAS J Surg, Jan, 2025; 11(1): 76-83

30.

31.

32.

33.

34.

35.

Rizoli, S. B. (2003). Crystalloids and colloids in
trauma resuscitation: a brief overview of the current
debate. Journal of Trauma and Acute Care Surgery,
54(5), S82-S88.

Clevenger, B., Mallett, S. V., Klein, A. A, &
Richards, T. (2015). Patient blood management to
reduce surgical risk. Journal of British Surgery,
102(11), 1325-1337.

Owolabi, M. O., Suwanwela, N. C., & Yaria, J.
(2022). Barriers to implementation of evidence into
clinical practice in low-resource settings. Nature
Reviews Neurology, 18(8), 451-452.

Voldby, A. W. Aaen, A. A., Loprete, R,
Eskandarani, H. A., Boolsen, A. W., Jgnck, S., ... &
Brandstrup, B. (2022). Perioperative fluid
administration and complications in emergency
gastrointestinal surgery—an observational study.
Perioperative Medicine, 11(1), 9.

Glatz, T., Kulemann, B., Marjanovic, G., Bregenzer,
S., Makowiec, F., & Hoeppner, J. (2017).
Postoperative fluid overload is a risk factor for
adverse surgical outcome in patients undergoing
esophagectomy for esophageal cancer: a
retrospective study in 335 patients. BMC surgery,
17, 1-10.

Gutierrez, M. C., Moore, P. G., & Liu, H. (2013).
Goal-directed therapy in intraoperative fluid and
hemodynamic management. Journal of biomedical
research, 27(5), 357.

36.

37.

38.

39.

Outcome of intraoperative goal-directed therapy
using Vigileo/FloTrac in high-risk patients
scheduled for major abdominal surgeries: A
prospective randomized trial - ScienceDirect
[Internet]. [cited 2025 Jan 10]. Available from:
https://www.sciencedirect.com/science/article/pii/S
111018491630201X

The Effect of Colloids versus Crystalloids for Goal-
Directed Fluid Therapy on Prognosis in Patients
Undergoing Noncardiac Surgery: A Meta-Analysis
of Randomized Controlled Trials - Niu - 2024 -
Anesthesiology Research and Practice - Wiley
Online Library [Internet]. [cited 2025 Jan 10].
Available from:
https://onlinelibrary.wiley.com/doi/full/10.1155/20
2414386447

McSorley, S. T., Tham, A., Dolan, R. D., Steele, C.
W., Ramsingh, J., Roxburgh, C., ... & McMillan, D.
C. (2020). Perioperative blood transfusion is
associated with postoperative systemic
inflammatory response and poorer outcomes
following surgery for colorectal cancer. Annals of
surgical oncology, 27, 833-843.

Martin, N. D., Codner, P., Greene, W., Brasel, K., &
Michetti, C. (2020). Contemporary hemodynamic
monitoring,  fluid  responsiveness,  volume
optimization, and endpoints of resuscitation: an
AAST critical care committee clinical consensus.
Trauma Surgery & Acute Care Open, 5(1), e000411.

| © 2025 SAS Journal of Surgery | Published by SAS Publishers, India

| 83 |




