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ABSTRACT

Background: Perioperative hemodynamic instability is a major determinant of postoperative outcomes in high-risk cardiac
patients undergoing major upper abdominal surgery. Impaired systemic and splanchnic perfusion may adversely affect
gastrointestinal (GI) recovery, leading to delayed return of bowel function and increased morbidity.

Objective: To evaluate the impact of perioperative hemodynamic instability on early gastrointestinal recovery in high-risk
cardiac patients undergoing major upper abdominal surgery.

Methods: This prospective observational study was conducted at Karachi Medical and Dental College and Mekran Medical
College from June 2022 to June 2023. A total of 120 patients (ASA IlI-IV) undergoing elective major upper abdominal surgery
were enrolled through consecutive non-probability sampling. Hemodynamic instability was defined as sustained hypotension
(MAP < 65 mmHg), vasopressor requirement, or significant heart rate variability. Patients were categorized into stable and
unstable groups. Primary outcomes included time to first bowel sound, passage of flatus, and tolerance of oral intake. Data were
analyzed using SPSS version 26, with p < 0.05 considered significant.

Results: Hemodynamic instability was observed in 43.3% of patients. The unstable group demonstrated significantly delayed
first bowel sounds (37.6 + 8.5 vs 25.3 + 6.8 hours), delayed passage of flatus (59.8 + 10.7 vs 42.5 + 9.3 hours), and prolonged
time to oral intake (4.9 + 1.4 vs 3.2 £ 1.0 days) (p < 0.001). Length of hospital stay was also significantly increased (9.6 + 2.3 vs
7.1 £ 1.8 days, p < 0.001). Hypotension (AOR = 3.12) and vasopressor use (AOR = 2.47) were independent predictors of
delayed Gl recovery.

Conclusion: Perioperative hemodynamic instability significantly delays gastrointestinal recovery in high-risk cardiac patients.
Optimizing intraoperative hemodynamic parameters may improve postoperative outcomes and reduce complications.
Keywords: Hemodynamic instability, gastrointestinal recovery, perioperative hypotension, abdominal surgery, cardiac patients,

postoperative ileus

INTRODUCTION

Major upper abdominal surgeries including gastrectomy,
hepatectomy, and pancreatic resections are among the most
physiologically demanding procedures, particularly in patients with
underlying cardiovascular disease'. High-risk cardiac patients,
typically classified as American Society of An esthesiologists (ASA)
class Il or IV, exhibit reduced cardiovascular reserve and impaired
adaptive responses to surgical stress?. As a result, they are highly
susceptible to perioperative hemodynamic instability, which may
significantly influence postoperative organ function and recovery?.

Perioperative hemodynamic instability is characterized by
fluctuations in mean arterial pressure, cardiac output, and systemic
vascular resistance, often necessitating the use of vasoactive
agents®. Episodes of intraoperative hypotension, even when
transient, have been increasingly recognized as independent
predictors of adverse postoperative outcomes, including acute
kidney injury, myocardial injury, and prolonged hospital stay®.
However, the impact of such instability on gastrointestinal (Gl)
recovery remains underexplored despite its clinical relevance®.

The gastrointestinal tract is particularly sensitive to
alterations in perfusion due to its highly metabolic mucosal layer
and dependence on adequate splanchnic blood flow’. Inadequate
perfusion during surgery can result in intestinal ischemia,
disruption of the enteric nervous system, and activation of
inflammatory cascades, all of which contribute to postoperative
ileus and delayed return of bowel function®. Early gastrointestinal
recovery marked by the return of bowel sounds, passage of flatus,
and tolerance of oral intake is a key determinant of enhanced
recovery after surgery (ERAS) protocols and overall postoperative
outcomes®.
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In  high-risk cardiac patients, the interplay between
compromised cardiac function and intraoperative hemodynamic
fluctuations may further exacerbate splanchnic hypoperfusion™.
Additionally, the use of vasopressors, while essential for
maintaining systemic blood pressure, may have variable effects on
mesenteric circulation depending on the pharmacological agent
and dosing strategy''. This creates a complex clinical scenario
where maintaining systemic hemodynamic stability does not
always equate to optimal organ perfusion.

Despite growing awareness of the importance of goal-
directed hemodynamic management, there remains a paucity of
prospective clinical data evaluating its direct relationship with early
gastrointestinal recovery, particularly in developing healthcare
settings such as Pakistan, where patient profiles and perioperative
care protocols may differ significantly from those in high-income
countries™.

Therefore, this study was designed to evaluate the impact of
perioperative hemodynamic instability on early gastrointestinal
recovery in high-risk cardiac patients undergoing major upper
abdominal surgery'. By identifying key hemodynamic predictors
and their clinical consequences, this research aims to provide
evidence-based insights that may help optimize perioperative
management strategies and improve postoperative outcomes in
this vulnerable patient population®.

MATERIALS AND METHODS

This prospective observational study was conducted at the
Departments of General Surgery and Cardiac Anesthesia at
Karachi Medical and Dental College and Mekran Medical College,
over a period of one year from June 2022 to June 2023. A total of
120 patients were enrolled through consecutive non-probability
sampling. The study population comprised adult patients aged 40
to 75 years who were classified as high-risk cardiac patients (ASA

PJMHS Vol. 18, No. 01, January, 2024 870



Perioperative Hemodynamics and Gl Recovery in High-Risk Cardiac Patients

class lll and IV) with documented cardiovascular disease, including
ischemic heart disease, heart failure, or valvular heart disease, and
who were scheduled to undergo elective major upper abdominal
surgery such as gastrectomy, hepatectomy, pancreatic resections,
and complex biliary procedures. Patients undergoing emergency
surgeries, those with pre-existing gastrointestinal motility disorders,
septic shock, multi-organ failure, or those requiring reoperation
within 48 hours were excluded from the study.

Ethical approval was obtained from the Institutional Review
Boards of both participating centers, and the study was conducted
in accordance with the principles of the Declaration of Helsinki.
Written informed consent was obtained from all participants prior to
their inclusion. All patients were managed under standardized
anesthesia and surgical protocols to minimize variability.
Continuous intraoperative monitoring was performed, including
measurement of mean arterial pressure, heart rate, oxygen
saturation, electrocardiography, and central venous pressure
where clinically indicated. Hemodynamic parameters were
recorded at baseline, at 15-minute intervals intraoperatively, and
during the immediate postoperative period.

Perioperative hemodynamic instability was defined as the
occurrence of one or more of the following: sustained hypotension
with mean arterial pressure less than 65 mmHg for more than 10
minutes, requirement of vasopressor support such as
norepinephrine or dopamine, or significant heart rate variability
exceeding +20% from baseline. Based on these predefined
criteria, patients were categorized into two groups:
hemodynamically stable and hemodynamically unstable. The
primary outcome measures were indicators of early gastrointestinal
recovery, including time to first bowel sounds measured in hours,
time to passage of flatus measured in hours, and time to tolerance
of oral intake measured in days. Secondary outcomes included
length of hospital stay, incidence of postoperative ileus, and
occurrence of postoperative complications such as infections and
cardiac events.

All data were recorded in a structured proforma and
analyzed using the Statistical Package for Social Sciences (SPSS)
version 26. Continuous variables were expressed as mean *
standard deviation, while categorical variables were presented as
frequencies and percentages. Comparative analysis between the
two groups was performed using the independent sample t-test for
continuous variables and the chi-square test for categorical
variables. Multivariate logistic regression analysis was applied to
identify independent predictors of delayed gastrointestinal
recovery, and results were reported as adjusted odds ratios with
95% confidence intervals. A p-value of less than 0.05 was
considered statistically significant.

RESULTS
A total of 120 high-risk cardiac patients undergoing major upper
abdominal surgery were included in the final analysis. Among
them, 68 patients (56.7%) remained hemodynamically stable, while
52 patients (43.3%) developed perioperative hemodynamic
instability. The mean age of the study population was comparable
between the two groups (60.8 *+ 8.6 years vs 63.2 + 7.8 years, p =
0.09). Gender distribution was balanced, with males comprising
58.8% of the stable group and 59.6% of the unstable group, while
females accounted for 41.2% and 40.4%, respectively (p = 0.92). A
significantly higher proportion of patients in the unstable group
were classified as ASA IV (63.5% vs 35.3%, p = 0.002), indicating
greater baseline disease severity. Additionally, ischemic heart
disease was more prevalent in the unstable group (65.4% vs
47.1%, p = 0.04), and the mean duration of surgery was
significantly longer in these patients (4.2 £ 1.1 hours vs 3.6 £ 0.9
hours, p = 0.01), suggesting increased operative complexity and
physiological stress. These baseline characteristics are
summarized in Table 1.

The evaluation of postoperative gastrointestinal recovery
demonstrated a marked and statistically significant delay in
patients who experienced perioperative hemodynamic instability.

The time to first bowel sounds was prolonged in the unstable group
(37.6 + 8.5 hours) compared to the stable group (25.3 £ 6.8 hours,
p < 0.001). Similarly, the time to passage of flatus was significantly
delayed (59.8 + 10.7 hours vs 42.5 + 9.3 hours, p < 0.001), and
patients in the unstable group required a longer duration to tolerate
oral intake (4.9 + 1.4 days vs 3.2 + 1.0 days, p < 0.001). In
addition, the length of hospital stay was significantly increased
among hemodynamically unstable patients (9.6 + 2.3 days vs 7.1
1.8 days, p < 0.001), reflecting a more complicated postoperative
course. These findings are presented in Table 2.

Further analysis of perioperative variables revealed that
sustained hypotension (MAP < 65 mmHg) and vasopressor
requirement were significantly associated with delayed
gastrointestinal recovery. Multivariate logistic regression analysis
demonstrated that hypotension was the strongest independent
predictor (AOR = 3.12, 95% CI: 1.58-6.18, p = 0.001), followed by
vasopressor use (AOR = 2.47, 95% CI: 1.21-5.04, p = 0.01).
Although prolonged duration of surgery (>4 hours) showed an
increased risk, it did not reach statistical significance (p = 0.06).
These findings indicate that intraoperative hemodynamic
disturbances play a critical role in postoperative gastrointestinal
dysfunction independent of surgical duration. The detailed
regression analysis is shown in Table 3.

In addition to delayed gastrointestinal recovery,
postoperative complications were more frequently observed in the
hemodynamically unstable group. Postoperative ileus occurred in
38.5% of unstable patients compared to 17.6% in the stable group
(p = 0.01), while cardiac complications such as arrhythmias and
ischemic events were also more prevalent. Overall, only 34% of
patients in the unstable group achieved early gastrointestinal
recovery compared to 69% in the stable group, demonstrating a
substantial difference in recovery ftrajectories. These findings
collectively reinforce the strong association between perioperative
hemodynamic instability and adverse postoperative gastrointestinal
outcomes.

Table 1: Baseline Characteristics of Study Population (n = 120)

Variable Stable Unstable p-value
(n=68) (n=52)
Age (years) 60.8 + 8.6 63 2+7.8 0.09
Male 40 (58.8%) (59 6%) 0.92
Female 8 (41.2%) 1(40.4%) 0.92
ASA IV 24 (35.3%) (63 5%) 0.002
Ischemic heart disease 2 (47.1%) 4 (65.4%) 0.04
Mean duration of surgery | 3.6 +0.9 4 2+1.1 0.01
(hrs)
Table 2: Comparison of Gastrointestinal Recovery Outcomes
Outcome Stable Group | Unstable Group | p-value
(n=68) (n=52)
First bowel sound (hours) | 25.3+6.8 37.6+85 <0.001
Passage of flatus (hours) | 42.5+9.3 59.8 +10.7 <0.001
Oral intake (days) 32+1.0 49+14 <0.001
Length of hospital stay 7118 96+23 <0.001
(days)
Table 3: Multivariate Logistic Regression Analysis for Delayed
Gastrointestinal Recovery
Variable AOR 95% CI p-value
MAP < 65 mmHg 3.12 1.58 - 6.18 0.001
Vasopressor use 2.47 1.21-5.04 0.01
Duration of surgery > 4 hrs 1.89 0.98 — 3.62 0.06
DISCUSSION

The present prospective observational study demonstrates a
strong and clinically significant association between perioperative
hemodynamic instability and delayed gastrointestinal recovery in
high-risk cardiac patients undergoing major upper abdominal
surgery'. Patients who experienced intraoperative hypotension and
required vasopressor support showed markedly prolonged return
of bowel sounds, delayed passage of flatus, and delayed initiation
of oral intake, along with increased length of hospital stay and
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higher complication rates?. These findings highlight the critical role
of maintaining adequate hemodynamic stability to ensure optimal
postoperative recovery?.

The gastrointestinal tract is highly sensitive to changes in
perfusion due to its extensive metabolic demand and dependence
on continuous splanchnic blood flow?*. In this study, sustained
hypotension (MAP < 65 mmHg) emerged as the strongest
independent predictor of delayed gastrointestinal recovery®. This
observation is consistent with established physiological principles,
where reduced perfusion leads to intestinal ischemia, impaired
smooth muscle contractility, and disruption of the enteric nervous
system®. Consequently, this results in postoperative ileus and
delayed restoration of normal bowel function’. The significantly
higher incidence of postoperative ileus in the unstable group
further supports this pathophysiological mechanism?.

Another important finding of this study is the association
between vasopressor use and delayed gastrointestinal recovery®.
While vasopressors are essential in maintaining systemic blood
pressure in high-risk patients, their effects on splanchnic circulation
are complex and sometimes detrimental'. Certain vasoconstrictive
agents may reduce mesenteric blood flow despite improving
systemic hemodynamics, thereby contributing to gastrointestinal
dysfunction™. This underscores the importance of careful
selection, titration, and monitoring of vasoactive drugs during the
perioperative period, especially in patients with compromised
cardiovascular reserve.

The prolonged duration of surgery observed in the
hemodynamically unstable group also reflects the additive impact
of surgical stress and intraoperative complexity'®. Although it did
not reach statistical significance as an independent predictor in
multivariate analysis, it likely contributes indirectly by increasing
exposure to anesthetic agents, fluid shifts, and hemodynamic
fluctuations'. Therefore, minimizing operative time and optimizing
surgical efficiency may further enhance postoperative outcomes™®.

The findings of this study have important clinical
implications'. First, they emphasize the need for strict
intraoperative monitoring and maintenance of mean arterial
pressure above critical thresholds'. Second, the use of goal-
directed fluid therapy and advanced hemodynamic monitoring
techniques may help prevent episodes of instability’®. Third,
integrating perioperative hemodynamic optimization into enhanced
recovery after surgery (ERAS) protocols could significantly improve
gastrointestinal recovery and reduce hospital stay in high-risk
populations™.

Despite its strengths, including a prospective design and
focused high-risk population, this study has certain limitations®. It
was conducted at two centers, which may limit generalizability to
broader populations. The sample size, although adequate, may
not capture all potential confounding variables'. Additionally, long-
term outcomes such as readmission rates and mortality were not
assessed'®. Future multicenter studies with larger sample sizes
and inclusion of long-term follow-up are recommended to validate
these findings and explore the role of specific hemodynamic
management strategies®.

CONCLUSION

Perioperative hemodynamic instability is a significant and
independent predictor of delayed gastrointestinal recovery in high-
risk cardiac patients undergoing major upper abdominal surgery.
Sustained hypotension and vasopressor requirement are strongly
associated with impaired return of bowel function, increased
postoperative complications, and prolonged hospital stay.
Maintaining optimal intraoperative hemodynamic stability through
vigilant monitoring and targeted management strategies is

essential to improve postoperative gastrointestinal outcomes and
overall recovery in this vulnerable patient population.
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