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Predictive value of peripancreatic necrosis volume for severity of acute pancreatitis

LIU Xiao, YU Hang’
Department of Emergency, The First Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To evaluate whether peripancreatic necrosis volume (PNV) is a useful index for predicting the
severity of acute pancreatitis (AP), and to compare the predictive value of PNV with the current clinical scoring system and 48 h-C-
reactive protein (48 h-CRP) for the clinical outcomes of patients with acute pancreatitis. Methods Clinical data of AP patients
who were admitted to The First Affiliated Hospital of Naval Medical University (Second Military Medical University)
from Jan. 2020 to Jun. 2021 were retrospectively analyzed. PNV was measured manually using Philips-IntelliSpace Portal.
Scoring systems (acute physiological and chronic health evaluation Il [APACHE II ], modified Marshall, Ranson, bedside
index for severity of acute pancreatitis [BISAP ], Balthazar, and computed tomography severity index [CTSI] scores) were
calculated. Receiver operating characteristic (ROC) curves were used to compare the efficacy of PNV with different scoring
systems and 48 h-CRP in predicting prognostic parameters such as organ dysfunction, multiple organ failure (MOF),
length of hospital stay, intensive care unit (ICU) stay, and complications during hospitalization, infection and necrosis, and
requirement of surgery or intervention. Results A total of 150 AP patients were included, and the PNV (ranged from 20.0 to
1 517.5[539.5+413.4] cm®) was measured manually. PNV was positively correlated with the length of hospital stay (correlation
coefficient was 0.462, P<<0.05). The area under curve values (95% confidence interval [CI]) of PNV in predicting infection,
complications, MOF, ICU admission, and organ dysfunction were 0.73 (0.60-0.85), 0.72 (0.77-0.88), 0.86 (0.76-0.97), 0.90
(0.82-0.98), and 0.88 (0.80-0.97), the sensitivities were 0.72, 0.67, 0.67, 0.63, and 0.81, and the specificities were 0.99, 0.98,
0.75, 0.81, and 0.91, respectively. The analyses of the ROC curves showed that PNV was the best parameter to predict the
prognosis of AP compared with the scoring systems or 48 h-CRP. Conclusion PNV may be useful in predicting the severity
of AP.
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Fig1 Measuring PNV manually using Philips-IntelliSpace Portal

A 55-year-old male patient with acute pancreatitis. Computed tomography images showed peripancreatic fat infiltration and pancreatic

necrosis. A-C: Transverse position (A), coronal position (B), and sagittal position (C) images showed that pancreatic necrosis was

depicted manually with the help of semi-automatic tool of tissue density; D: The 3-dimensional volume of the whole pancreas

automatically segmented.
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Fig2 ROC curves of PNV, 48 h-CRP, and 6 scoring systems for predicting clinical outcomes of patients with acute pancreatitis

1 —specificity

A: Organ dysfunction; B: Multiple organ failure; C: Complication; D: Intensive care unit admission; E: Infection. PNV: Peripancreatic

necrosis volume; CRP: C reactive protein; ROC: Receiver operating characteristic; CTSI: Computed tomography severity index;

BISAP: Bedside index for severity of acute pancreatitis; APACHE I : Acute physiological and chronic health evaluation I .

&1 PNV. 48 h-CRP ¥ 6 #iT5 RE T SRR K BEIRAKLE/HI AUC (95% CI)
Tab1 AUC (95% CI) of PNV, 48 h-CRP, and 6 scoring systems in predicting clinical outcomes of patients with acute pancreatitis

Variable

Infection

Complication

MOF

ICU admission

OD

Balthazar score
PNV

CTSI score
BISAP score

48 h-CRP
Marshall score
Ranson score
APACHE [l score

0.72 (0.59, 0.83)
0.73 (0.60, 0.85)
0.71 (0.59, 0.83)
0.65 (0.53, 0.78)
0.66 (0.53, 0.78)
0.72 (0.61, 0.84)
0.71 (0.58, 0.83)
0.66 (0.53, 0.79)

0.71 (0.56, 0.86)
0.72 (0.57, 0.88)
0.72 (0.58, 0.86)
0.60 (0.45, 0.75)
0.70 (0.56, 0.83)
0.68 (0.54, 0.81)
0.69 (0.55, 0.83)
0.73 (0.57, 0.90)

0.79 (0.68, 0.90)
0.86 (0.76, 0.97)
0.83 (0.73, 0.94)
0.71 (0.59, 0.83)
0.76 (0.63, 0.88)
0.71 (0.58, 0.84)
0.74 (0.62, 0.87)
0.71 (0.57, 0.85)

0.80 (0.69, 0.90)
0.90 (0.82, 0.98)
0.77 (0.66, 0.89)
0.67 (0.55, 0.80)
0.73 (0.62, 0.84)
0.76 (0.65, 0.87)
0.71 (0.59, 0.83)
0.71 (0.59, 0.83)

0.80 (0.70, 0.91)
0.88 (0.80, 0.97)
0.85 (0.75, 0.94)
0.73 (0.61, 0.85)
0.78 (0.67, 0.89)
0.72 (0.60, 0.84)
0.76 (0.65, 0.88)
0.74 (0.62, 0.85)

PNV: Pancreatic necrosis volume; CRP: C reactive protein; AUC: Area under curve; CI: Confidence interval; MOF: Multiple

organ failure; ICU: Intensive care unit; OD: Organ dysfunction; CTSI: Computed tomography severity index; APACHE 1II : Acute

physiological and chronic health evaluation 1II .
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