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Background: Acute pancreatitis is a potentially life-threatening inflammatory 

condition with a highly variable clinical course ranging from mild, self-limiting 

disease to severe forms associated with organ failure and high mortality. Early 

identification of patients at risk of severe disease remains a critical challenge in 

clinical practice. Intra-abdominal pressure (IAP) has emerged as an important 

physiological parameter, with intra-abdominal hypertension (IAH) and abdominal 

compartment syndrome (ACS) increasingly recognized in critically ill patients, 

including those with acute pancreatitis. Elevated IAP may compromise organ 

perfusion and exacerbate systemic inflammation, thereby contributing to disease 

severity. Objectives: To evaluate intra-abdominal pressure as an early predictor of 

disease severity in patients with acute pancreatitis and to determine its association 

with organ failure, local complications, and clinical outcomes. 

Materials and Methods: This prospective observational study included patients 

diagnosed with acute pancreatitis admitted to a tertiary care hospital over a defined 

study period. Intra-abdominal pressure was measured indirectly via the urinary 

bladder using a standardized transvesical technique at admission and serially during 

hospitalization. Patients were categorized based on IAP levels into normal, intra-

abdominal hypertension, and abdominal compartment syndrome groups according 

to established consensus definitions. Disease severity was assessed using clinical 

criteria, organ failure assessment, and validated scoring systems. Associations 

between IAP levels and severity indicators, including persistent organ failure, need 

for intensive care, interventions, and mortality, were analyzed. 

Results: Elevated intra-abdominal pressure was observed in a significant proportion 

of patients with acute pancreatitis, with higher IAP values correlating strongly with 

increased disease severity. Patients with intra-abdominal hypertension demonstrated 

a higher incidence of persistent organ failure, including respiratory, renal, and 

cardiovascular dysfunction, compared to those with normal IAP. The occurrence of 

local complications such as pancreatic necrosis and fluid collections was also 

significantly higher in patients with elevated IAP. Furthermore, patients with higher 

IAP required longer hospital stays, increased need for intensive care support, and 

had higher mortality rates. Serial monitoring showed that persistently elevated or 

rising IAP was associated with worsening clinical outcomes. 

Conclusions: Intra-abdominal pressure is a valuable and practical bedside 

parameter that can serve as an early predictor of severity in acute pancreatitis. 

Elevated IAP is significantly associated with increased risk of organ failure, 

complications, and mortality. Routine monitoring of intra-abdominal pressure may 

aid in early risk stratification and guide timely therapeutic interventions, potentially 

improving patient outcomes. 

Keywords: Acute pancreatitis; Intra-abdominal pressure; Intra-abdominal 

hypertension; Abdominal compartment syndrome; Disease severity; Organ failure; 
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INTRODUCTION 
 

Acute pancreatitis is an acute inflammatory disorder 

of the pancreas characterized by a wide spectrum of 

clinical presentations, ranging from mild interstitial 

edematous pancreatitis to severe necrotizing disease 

with systemic complications.[1] While the majority of 

patients experience a self-limiting course, 

approximately 15–20% develop severe acute 

pancreatitis, which is associated with persistent organ 

failure, local complications, prolonged 

hospitalization, and significant mortality. Early 

identification of patients likely to progress to severe 

disease remains a cornerstone in optimizing 

management and improving outcomes.[2] 

The pathophysiology of acute pancreatitis involves 

premature activation of pancreatic enzymes, leading 

to autodigestion, local inflammation, and systemic 

inflammatory response syndrome (SIRS). This 

systemic response may progress to multi-organ 

dysfunction, particularly affecting the respiratory, 

renal, and cardiovascular systems.[3] Various clinical 

scoring systems such as APACHE II, BISAP, and 

Modified Marshall scoring system are commonly 

used to predict severity; however, these tools have 

limitations, including complexity, delayed 

applicability, and variable predictive accuracy in the 

early phase of the disease.[4] 

In recent years, intra-abdominal pressure (IAP) has 

gained increasing attention as a clinically relevant 

parameter in critically ill patients. Elevated intra-

abdominal pressure, termed intra-abdominal 

hypertension (IAH), can impair organ perfusion and 

function by increasing thoracic pressure, reducing 

venous return, compromising renal blood flow, and 

impairing diaphragmatic movement. When severe 

and sustained, it may progress to abdominal 

compartment syndrome (ACS), a life-threatening 

condition associated with significant morbidity and 

mortality.[5,6]  

Acute pancreatitis is particularly prone to the 

development of elevated intra-abdominal pressure 

due to factors such as pancreatic edema, 

retroperitoneal inflammation, ileus, ascites, 

aggressive fluid resuscitation, and capillary leak.[7] 

These factors contribute to increased intra-abdominal 

volume and decreased abdominal wall compliance, 

leading to raised IAP. Emerging evidence suggests 

that elevated IAP not only reflects disease severity 

but may also play a direct role in worsening the 

clinical course by exacerbating organ dysfunction.[8] 

Measurement of intra-abdominal pressure is 

relatively simple, minimally invasive, and can be 

performed at the bedside using transvesical 

techniques via a urinary catheter. Despite its 

practicality, IAP monitoring is not routinely 

incorporated into standard management protocols for 

acute pancreatitis, and its role as an early predictor of 

severity is still under investigation.[9,10] 

Given this background, the present study aims to 

evaluate intra-abdominal pressure as a predictor of 

disease severity in patients with acute pancreatitis. 

By analyzing its association with organ failure, local 

complications, and clinical outcomes, this study 

seeks to establish the clinical utility of IAP 

monitoring as an early, reliable, and actionable 

parameter in the management of acute pancreatitis. 

 

MATERIALS AND METHODS 
 

Study design and setting 

This prospective observational study was conducted 

in the Department of General Surgery and Intensive 

Care Unit of a tertiary care teaching hospital in India 

over a period of 12 months. 

Study duration 

The study was carried out from January 2025 to 

December 2025 

Study population 

All consecutive patients diagnosed with acute 

pancreatitis and admitted during the study period 

were considered for inclusion. 

Sample size: 

A total of 120 patients were included in the study 

based on feasibility and expected admission rates of 

acute pancreatitis cases during the study period. 

Inclusion Criteria 

• Patients aged ≥18 years  

• Diagnosis of acute pancreatitis established by at 

least two of the following:  

o Characteristic abdominal pain  

o Serum amylase and/or lipase levels ≥3 times the 

upper limit of normal  

o Imaging findings consistent with acute 

pancreatitis (ultrasound or CT scan)  

Exclusion Criteria 

• Patients with chronic pancreatitis  

• History of previous abdominal surgery affecting 

intra-abdominal pressure measurement  

• Pregnant patients  

• Patients with urinary bladder pathology 

precluding transvesical IAP measurement  

• Patients refusing consent  

Measurement of intra-abdominal pressure 

Intra-abdominal pressure (IAP) was measured 

indirectly using the transvesical (intravesical) 

technique via a Foley catheter. The patient was 

placed in the supine position, and measurements were 

taken at end-expiration with zero reference at the 

mid-axillary line. A standard volume (25 mL) of 

sterile saline was instilled into the bladder before 

measurement. IAP was recorded in mmHg. 

Measurements were performed: 

• At admission (within 24 hours)  

• At 24 hours  

• At 48 hours  

• Subsequently as clinically indicated  

Definition of intra-abdominal hypertension and 

abdominal compartment syndrome 

• Normal IAP: <12 mmHg  

• Intra-abdominal hypertension (IAH): IAP ≥12 

mmHg  
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o Grade I: 12–15 mmHg  

o Grade II: 16–20 mmHg  

o Grade III: 21–25 mmHg  

o Grade IV: >25 mmHg  

• Abdominal compartment syndrome (ACS): IAP 

>20 mmHg associated with new-onset organ 

dysfunction  

Assessment of severity of acute pancreatitis: 

Severity was classified based on the Revised Atlanta 

Classification into: 

• Mild acute pancreatitis  

• Moderately severe acute pancreatitis  

• Severe acute pancreatitis (persistent organ 

failure >48 hours)  

Organ failure was assessed using the Modified 

Marshall scoring system. In addition, severity 

prediction scores such as BISAP and APACHE II 

were calculated at admission. 

Outcome measures: 

Primary outcome: 

• Association between intra-abdominal pressure 

and severity of acute pancreatitis  

Secondary outcomes: 

• Development of persistent organ failure  

• Occurrence of local complications (pancreatic 

necrosis, pseudocyst, fluid collections)  

• Need for ICU admission  

• Requirement of interventions (percutaneous 

drainage, surgery)  

• Duration of hospital stay  

• In-hospital mortality  

Data collection 

Clinical, laboratory, and radiological data were 

recorded using a structured case record form. Serial 

monitoring of vital parameters, biochemical 

investigations, and imaging findings were 

documented throughout the hospital stay. 

Statistical analysis 

Data were entered into Microsoft Excel and analyzed 

using appropriate statistical software. Continuous 

variables were expressed as mean ± standard 

deviation, and categorical variables as frequencies 

and percentages. Comparisons between groups were 

performed using Student’s t-test or ANOVA for 

continuous variables and Chi-square test for 

categorical variables. Correlation between intra-

abdominal pressure and severity indicators was 

assessed using appropriate correlation coefficients. A 

p-value of <0.05 was considered statistically 

significant. 

Ethical considerations 

The study was conducted after obtaining approval 

from the Institutional Ethics Committee. Written 

informed consent was obtained from all participants 

prior to enrollment. The study adhered to the ethical 

principles outlined in the Declaration of Helsinki. 

 

RESULTS 

 

A total of 120 patients with acute pancreatitis were 

included in the study. The mean age of the study 

population was in the fourth to fifth decade, with a 

male predominance. The most common etiologies 

identified were alcohol-related pancreatitis followed 

by biliary causes. Based on the Revised Atlanta 

Classification, patients were categorized into mild, 

moderately severe, and severe acute pancreatitis. 

Intra-abdominal pressure (IAP) measured at 

admission showed that a substantial proportion of 

patients already had elevated values. The prevalence 

of intra-abdominal hypertension (IAH) increased 

over the first 48 hours, indicating dynamic changes in 

intra-abdominal physiology during the early phase of 

the disease. Patients with severe acute pancreatitis 

consistently demonstrated higher IAP values 

compared to those with mild and moderately severe 

disease. 

A significant association was observed between 

elevated IAP and disease severity. Patients with IAH 

were more likely to develop persistent organ failure, 

particularly respiratory and renal dysfunction. Higher 

grades of IAH correlated with worsening clinical 

status and increased need for intensive care support. 

Abdominal compartment syndrome was identified in 

a subset of patients and was associated with markedly 

poor outcomes. 

Serial IAP monitoring revealed that patients with 

persistently elevated or rising IAP had a higher 

incidence of complications compared to those in 

whom IAP decreased with treatment. Elevated IAP 

was also strongly associated with the development of 

local complications such as pancreatic necrosis and 

peripancreatic fluid collections. 

Furthermore, patients with higher IAP values had 

prolonged hospital stays and increased requirement 

for interventions, including percutaneous drainage 

and surgical procedures. Mortality was significantly 

higher among patients with severe IAH and 

abdominal compartment syndrome. 

Overall, intra-abdominal pressure demonstrated a 

strong positive correlation with established severity 

markers and clinical outcomes, supporting its role as 

an early and reliable predictor of severity in acute 

pancreatitis. 

 

Table 1: Age-wise distribution of patients with acute pancreatitis 

Age group (years) Number of patients Percentage (%) 

18–30 18 15.0 

31–40 32 26.7 

41–50 38 31.7 

51–60 20 16.7 

>60 12 10.0 

Table 1 shows that the majority of patients belonged to the 41–50 years age group, followed by 31–40 years. 
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Table 2: Gender distribution of study population 

Gender Number of patients Percentage (%) 

Male 82 68.3 

Female 38 31.7 

Table 2 shows that males constituted the majority of cases. 

 

Table 3: Etiological distribution of acute pancreatitis 

Etiology Number of patients Percentage (%) 

Alcohol 56 46.7 

Biliary 40 33.3 

Hypertriglyceridemia 10 8.3 

Idiopathic 14 11.7 

Table 3 shows alcohol as the most common etiology followed by biliary causes. 

 

Table 4: Severity classification based on Revised Atlanta Classification 

Severity category Number of patients Percentage (%) 

Mild 52 43.3 

Moderately severe 40 33.3 

Severe 28 23.4 

Table 4 shows that most patients had mild to moderately severe disease. 

 

Table 5: Distribution of intra-abdominal pressure at admission 

IAP category (mmHg) Number of patients Percentage (%) 

<12 (Normal) 48 40.0 

12–15 (Grade I) 34 28.3 

16–20 (Grade II) 22 18.3 

21–25 (Grade III) 10 8.3 

>25 (Grade IV) 6 5.0 

Table 5 shows that a significant number of patients had elevated IAP at admission. 

 

Table 6: Association between IAP and severity of acute pancreatitis 

IAP category Mild Moderately severe Severe 

Normal 36 10 2 

Grade I 12 16 6 

Grade II 4 10 8 

Grade III 0 3 7 

Grade IV 0 1 5 

Table 6 shows increasing severity with higher IAP levels. 

 

Table 7: Association of IAP with organ failure 

IAP category Organ failure present Organ failure absent 

Normal 6 42 

IAH 38 34 

Table 7 shows higher incidence of organ failure with elevated IAP. 

 

Table 8: IAP and local complications 

IAP category Complications present Complications absent 

Normal 10 38 

IAH 44 28 

Table 8 shows increased complications with higher IAP. 

 

Table 9: ICU admission based on IAP levels 
IAP category ICU required ICU not required 

Normal 8 40 

IAH 42 30 

Table 9 shows higher ICU requirement in patients with elevated IAP. 
 

Table 10: Mortality in relation to IAP levels 

IAP category Deaths Survivors 

Normal 2 46 

IAH 16 56 

Table 10 shows significantly higher mortality in patients with elevated IAP. 

 

Table 11: Duration of hospital stay according to IAP 

IAP category Mean duration (days) 

Normal 6.2 ± 2.1 
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IAH 11.4 ± 3.6 

Table 11 shows prolonged hospital stay with higher IAP. 

 

Table 12: Requirement of intervention based on IAP 

IAP category Intervention required No intervention 

Normal 6 42 

IAH 30 42 

Table 12 shows increased interventions in patients with elevated IAP. 

 

Table 1 shows that the highest number of patients 

were in the 41–50 years age group (38 patients, 

31.7%), followed by 31–40 years (32 patients, 

26.7%). Table 2 shows male predominance with 82 

patients (68.3%) compared to 38 females (31.7%). 

Table 3 shows alcohol as the leading etiology (56 

patients, 46.7%), followed by biliary causes (40 

patients, 33.3%). Table 4 shows that mild acute 

pancreatitis was most common (52 patients, 43.3%), 

followed by moderately severe (40 patients, 33.3%) 

and severe disease (28 patients, 23.4%). Table 5 

shows that 72 patients (60.0%) had intra-abdominal 

hypertension at admission. Table 6 shows increasing 

frequency of severe disease with rising IAP, with 

Grade IV IAP having 5 out of 6 patients progressing 

to severe pancreatitis (83.3%). Table 7 shows organ 

failure in 38 out of 72 patients (52.8%) with IAH 

compared to only 6 out of 48 patients (12.5%) with 

normal IAP. Table 8 shows complications in 44 

patients (61.1%) with IAH versus 10 patients (20.8%) 

with normal IAP. Table 9 shows ICU admission in 42 

patients (58.3%) with IAH compared to 8 patients 

(16.7%) with normal IAP. Table 10 shows mortality 

of 16 patients (22.2%) in the IAH group compared to 

2 patients (4.2%) in the normal IAP group. Table 11 

shows that mean hospital stay was longer in the IAH 

group (11.4 ± 3.6 days) compared to normal IAP (6.2 

± 2.1 days). Table 12 shows that 30 patients (41.7%) 

with IAH required intervention compared to 6 

patients (12.5%) with normal IAP, highlighting the 

strong association between elevated IAP and worse 

clinical outcomes. 

 

DISCUSSION 

 

The present study demonstrates that intra-abdominal 

pressure (IAP) is a significant and clinically relevant 

predictor of severity in patients with acute 

pancreatitis. Elevated IAP was observed early in the 

disease course and showed a strong association with 

worsening clinical outcomes, including organ failure, 

local complications, increased need for intensive 

care, prolonged hospitalization, and higher 

mortality.[11] 

Acute pancreatitis involves a complex interplay of 

local pancreatic inflammation and systemic 

inflammatory response. One of the key observations 

in this study is the high prevalence of intra-abdominal 

hypertension (IAH) during the early phase of illness. 

This reflects the underlying pathophysiological 

mechanisms such as pancreatic edema, 

retroperitoneal inflammation, paralytic ileus, ascites 

formation, and aggressive fluid resuscitation, all of 

which contribute to increased intra-abdominal 

volume and reduced abdominal wall compliance.[12] 

A strong relationship was observed between rising 

intra-abdominal pressure and increasing disease 

severity. Patients with higher IAP values were more 

likely to progress to severe acute pancreatitis. This 

suggests that IAP is not merely a marker of severity 

but may actively contribute to disease progression by 

impairing splanchnic perfusion, reducing venous 

return, and aggravating systemic inflammatory 

responses.[13] 

Organ failure remains the most important 

determinant of morbidity and mortality in acute 

pancreatitis. Elevated intra-abdominal pressure was 

associated with a significantly higher incidence of 

organ dysfunction, particularly affecting the 

respiratory and renal systems. Increased IAP leads to 

diaphragmatic elevation and reduced lung 

compliance, contributing to respiratory compromise, 

while decreased renal perfusion predisposes to acute 

kidney injury.[14] The association between elevated 

IAP and local complications is also clinically 

significant. Patients with higher intra-abdominal 

pressure showed a greater tendency to develop 

pancreatic necrosis and peripancreatic fluid 

collections. This may be explained by compromised 

microcirculation within the pancreas and surrounding 

tissues, leading to ischemia and necrosis.[15] In 

addition, elevated intra-abdominal pressure was 

associated with increased requirement for intensive 

care support and therapeutic interventions. Patients 

with higher IAP were more likely to require ICU 

admission, invasive monitoring, and procedures such 

as percutaneous drainage or surgical intervention. 

This reflects the more severe disease course and 

higher complication burden in this group.[16] 

Mortality was notably higher among patients with 

elevated intra-abdominal pressure, particularly in 

those who developed abdominal compartment 

syndrome. Sustained elevation of IAP can lead to 

irreversible organ damage and multi-organ failure, 

thereby significantly increasing the risk of death.[17] 

Another important observation is the association 

between elevated IAP and prolonged hospital stay. 

Patients with higher IAP required longer durations of 

hospitalization, likely due to increased complications 

and delayed recovery.[18] 

Compared to conventional scoring systems such as 

APACHE II and BISAP, intra-abdominal pressure 

measurement offers certain advantages. It is simple, 

minimally invasive, cost-effective, and can be 

performed repeatedly at the bedside. More 

importantly, it provides real-time physiological 
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information, allowing early identification of patients 

at risk of deterioration.[19] From a clinical standpoint, 

routine monitoring of intra-abdominal pressure in 

patients with acute pancreatitis may enable early 

detection of intra-abdominal hypertension and 

facilitate timely therapeutic interventions. Measures 

such as optimization of fluid therapy, gastric and 

colonic decompression, and careful monitoring of 

abdominal perfusion may help prevent progression to 

abdominal compartment syndrome.[20] 

However, intra-abdominal pressure should be 

interpreted in conjunction with clinical findings and 

established severity scores rather than as a standalone 

parameter. A comprehensive approach integrating 

multiple assessment tools remains essential for 

optimal patient management. 

Overall, the findings of this study support the role of 

intra-abdominal pressure as an early, reliable, and 

clinically useful predictor of severity in acute 

pancreatitis, with important implications for 

improving patient outcomes. 

Limitations 

The present study has certain limitations that should 

be considered while interpreting the findings. First, 

this was a single-center study, which may limit the 

generalizability of the results to other populations and 

healthcare settings. Variations in patient 

demographics, management protocols, and resource 

availability across institutions may influence 

outcomes. 

Second, the sample size, although adequate for 

observational analysis, was relatively modest. Larger 

multicentric studies would provide more robust 

evidence and allow better subgroup analysis, 

particularly across different etiologies and severity 

categories of acute pancreatitis. 

Third, intra-abdominal pressure (IAP) was measured 

using the transvesical method, which, although 

considered the standard indirect technique, may still 

be subject to measurement variability depending on 

patient positioning, bladder instillation volume, and 

operator technique. Despite adherence to 

standardized protocols, minor inconsistencies cannot 

be completely excluded. 

Fourth, serial measurements of IAP were performed 

at predefined intervals; however, continuous 

monitoring was not feasible. As a result, transient 

fluctuations in intra-abdominal pressure may not 

have been fully captured, potentially affecting the 

precision of dynamic assessment. 

Fifth, the study primarily focused on the association 

between IAP and clinical outcomes and did not 

evaluate the impact of specific therapeutic 

interventions aimed at reducing intra-abdominal 

pressure. Therefore, causal relationships between 

IAP reduction and improved outcomes could not be 

established. 

Lastly, other established severity scoring systems 

such as APACHE II and BISAP were assessed but 

not directly compared in terms of predictive accuracy 

with intra-abdominal pressure using advanced 

statistical models. A comparative predictive analysis 

would have further strengthened the clinical 

applicability of the findings. 

 

CONCLUSION 

 

Intra-abdominal pressure is a significant and practical 

bedside parameter that serves as an early predictor of 

severity in acute pancreatitis. Elevated intra-

abdominal pressure is strongly associated with 

increased risk of persistent organ failure, local 

complications, higher requirement for intensive care, 

prolonged hospitalization, and increased mortality. 

The findings of this study suggest that routine 

monitoring of intra-abdominal pressure can aid in 

early risk stratification and timely identification of 

patients at risk of clinical deterioration. Serial 

assessment of IAP provides valuable dynamic 

information that complements existing clinical and 

biochemical parameters. 

Incorporating intra-abdominal pressure measurement 

into standard management protocols for acute 

pancreatitis may facilitate early intervention, prevent 

progression to abdominal compartment syndrome, 

and potentially improve patient outcomes. 

Further large-scale, multicentric studies are 

warranted to validate these findings and to explore 

the role of targeted interventions in reducing intra-

abdominal pressure and improving clinical 

prognosis. 
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