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Abstract

BACKGROUND

Non-surgical methods such as percutaneous drainage are crucial for the treatment
of patients with severe acute pancreatitis (SAP). However, there is still an ongoing
debate regarding the optimal timing for abdominal paracentesis catheter place-
ment and drainage.

AIM
To explore the influence of different timing for abdominal paracentesis catheter

placement and drainage in SAP complicated by intra-abdominal fluid accumu-
lation.

METHODS

Using a retrospective approach, 184 cases of SAP complicated by intra-abdominal
fluid accumulation were enrolled and categorized into three groups based on the
timing of catheter placement: group A (catheter placement within 2 d of symptom
onset, n = 89), group B (catheter placement between days 3 and 5 after symptom
onset, n = 55), and group C (catheter placement between days 6 and 7 after
symptom onset, n = 40). The differences in progression rate, mortality rate, and
the number of cases with organ dysfunction were compared among the three
groups.

January 27,2024 | Volume16 | Issuel |


https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v16.i1.134
mailto:hm.lu@scu.edu.cn

Chen R et al. Timing of peritoneal puncture and drainage

RESULTS

The progression rate of group A was significantly lower than those in groups B and groups C (2.25% vs 21.82% and
32.50%, P < 0.05). Further, the proportion of patients with at least one organ dysfunction in group A was
significantly lower than those in groups B and groups C (41.57% vs 70.91% and 75.00%, P < 0.05). The mortality
rates in group A, group B, and group C were similar (P > 0.05). At postoperative day 3, the levels of C-reactive
protein (55.41 + 19.32 mg/L vs 82.25 + 20.41 mg/L and 88.65 = 19.14 mg/L, P < 0.05), procalcitonin (1.36 £ 0.51
ng/mL vs 3.20 £ 0.97 ng/mL and 3.41 £ 0.98 ng/mL, P < 0.05), tumor necrosis factor-alpha (15.12 + 6.63 pg/L vs
22.26 £ 9.96 pg/L and 23.39 £ 9.12 pg/L, P < 0.05), interleukin-6 (332.14 + 90.16 ng/L vs 412.20 + 88.50 ng/L and
420.08 + 87.65ng/L, P < 0.05), interleukin-8 (415.54 + 68.43 ng/L vs 505.80 + 66.90 ng/L and 510.43 + 68.23ng/L, P <
0.05) and serum amyloid A (270.06 + 78.49 mg/L vs 344.41 + 81.96 mg/L and 350.60 + 80.42 mg/L, P < 0.05) were
significantly lower in group A compared to those in groups B and group C. The length of hospital stay in group A
was significantly lower than those in groups B and group C (24.50 + 4.16 d vs 35.54 + 6.62 d and 38.89 £7.10d, P <
0.05). The hospitalization expenses in group A were also significantly lower than those in groups B and groups C
[2.70 (1.20, 3.55) ten-thousand-yuan vs 5.50 (2.98, 7.12) ten-thousand-yuan and 6.00 (3.10, 8.05) ten-thousand-yuan,
P <0.05). The incidence of complications in group A was markedly lower than that in group C (5.62% vs 25.00%, P
< 0.05), and similar to group B (P > 0.05).

CONCLUSION
Percutaneous catheter drainage for the treatment of SAP complicated by intra-abdominal fluid accumulation is
most effective when performed within 2 d of onset.

Key Words: Abdominal paracentesis catheter drainage; Timing; Severe acute pancreatitis; Intra-abdominal fluid; Application
value

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study investigated the application value of different timing of abdominal puncture catheter drainage in patients
with severe acute pancreatitis (SAP) complicated by abdominal effusion. The aim of this analysis to provide clinicians with
more precise guidance to optimize treatment strategies and improve the quality of life of SAP patients. The results showed
that percutaneous catheter drainage was most effective in the treatment of SAP complicated with abdominal effusion when
applied within 2 d of disease onset.

Citation: Chen R, Chen HQ, Li RD, Lu HM. Different timing for abdominal paracentesis catheter placement and drainage in severe
acute pancreatitis complicated by intra-abdominal fluid accumulation. World J Gastrointest Surg 2024; 16(1): 134-142

URL: https://www.wjgnet.com/1948-9366/full/v16/i1/134.htm

DOI: https://dx.doi.org/10.4240/wjgs.v16.i1.134

INTRODUCTION

Acute pancreatitis is typically caused by the abnormal activation of digestive enzymes within the pancreas. Under normal
circumstances, the pancreas secretes digestive enzymes, which are activated before entering the small intestine to help
break down fats, proteins, and carbohydrates in food[1]. However, in patients with acute pancreatitis, these digestive
enzymes undergo abnormal activation within the pancreas. This leads to the digestion of pancreatic tissue itself and can
trigger a series of inflammatory reactions that rapidly spread to surrounding tissues and organs. This cascade of events
can result in the occurrence of systemic inflammatory response syndrome and, in severe cases, can lead to organ failure
and patient death[2]. According to global statistics, the annual incidence of acute pancreatitis falls between 13 to 45 cases
per 100000 people, with approximately 15% of patients progressing to severe acute pancreatitis (SAP)[3]. SAP, as a severe
form of acute pancreatitis, is characterized by rapid progression, a higher incidence of complications, and a higher
mortality rate, necessitating urgent medical intervention and treatment[4]. While minimally invasive surgery can
effectively remove necrotic tissue in SAP, it can be challenging to completely clear necrotic tissue during the early stages
of SAP due to the difficulty in accurately distinguishing between normal and necrotic pancreatic tissue. This can affect the
surgical outcome[5]. Therefore, in order to effectively control infection in patients and avoid surgical risks, non-surgical
methods such as percutaneous drainage are crucial for the treatment of patients with SAP. However, there is still ongoing
debate regarding the optimal timing for abdominal paracentesis catheter placement and drainage. Given this back-
ground, the aim of the present study was to explore the application value of different timing for abdominal paracentesis
catheter placement and drainage in SAP complicated by intra-abdominal fluid accumulation. This study aims to provide
more precise guidance for clinicians, optimizing treatment strategies, and improving the quality of life for SAP patients.
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MATERIALS AND METHODS

Basic data of the study subjects

Using a retrospective research method, a total of 184 patients with SAP complicated by intra-abdominal fluid accumu-
lation treated at our hospital from August 2022 to July 2023 were enrolled in this study. Inclusion criteria: (1) Diagnosis of
SAP in accordance with the criteria outlined in the "Chinese Guidelines for the Diagnosis and Treatment of Acute Pancre-
atitis"[6], confirmed through imaging studies such as computed tomography with pelvic/abdominal fluid accumulation
of 2100 mL; (2) admission to the hospital within 72 h of symptom onset; (3) adult patients; (4) underwent abdominal
paracentesis catheter placement and drainage; and (5) completely available of clinical data. The exclusion criteria were:
(1) Patients with a history of abdominal surgery; (2) a history of chronic pancreatitis; (3) secondary acute pancreatitis
caused by drugs, surgery, and malignant tumors; and (4) concurrent blood system diseases, infectious diseases, and other
serious diseases. Patients were divided into different groups according the puncture time point, as follows: Group A
(puncture <2 d), group B (puncture 3-5 d), and group C (puncture 6-7 d), with 89, 55, and 40 cases, respectively.

Treatment methods

All patients underwent abdominal paracentesis catheter drainage (APD). Puncture procedure: An ultrasound device was
used to scan the patient's abdomen to determine the location and optimal puncture point for intra-abdominal fluid. Then,
local infiltration anesthesia was applied using 4% lidocaine around the puncture site. The operator then employed the
Seldinger technique to complete the puncture and utilized an 8 F catheter (from Shenzhen Cooper Business Trading Co.,
Ltd.) for drainage. A sterile drainage bag was connected to ensure unobstructed drainage. After 3 to 5 d of drainage,
another abdominal ultrasound examination was performed to assess the status of intra-abdominal fluid. If the ultrasound
suggested that intra-abdominal fluid was still present, the catheter was replaced with a larger diameter catheter to
improve drainage efficiency.

Criteria for catheter removal: The drainage catheters were removed when the patient's symptoms and signs signi-
ficantly improved, and the drainage volume gradually decreased to less than 10 mL continuously for = 2 d, and
abdominal ultrasound examination does not detect residual fluid.

Step-up therapy for SAP: When SAP patients experienced worsening symptoms, increased organ failure, or the
presence of free gas around the pancreas despite initial treatment with APD, ultrasound-guided percutaneous catheter
drainage (PCD) was considered. If the patient's condition did not significantly improve after PCD treatment, and
symptoms continue to worsen with no improvement in organ failure, further intervention with endoscopic necrosectomy
may be necessary.

Check methods

Before and after treatment, 3 mL of peripheral fasting venous blood was collected from the patients. After centrifugation
at a speed of 3600 revolutions per minute for 12 min, enzyme-linked immunosorbent assays with reagent kits from R and
D Systems were used to detect interleukin-6 (IL-6) and interleukin-8 (IL-8). Procalcitonin (PCT), C-reactive protein (CRP),
and tumor necrosis factor-alpha (TNF-a) were detected using electrochemiluminescence assays, with reagent kits from
Roche Diagnostics. Serum amyloid A (SAA) was measured using the scattering turbidity method, with reagent kits from
Beckman Coulter.

Observation indicators

The advanced rate (calculated as advanced cases/total cases x 100%, with advanced cases defined as patients who
underwent PCD within 4 wk of hospitalization according to the ascending ladder treatment plan), mortality, organ
failure, hospitalization time and hospitalization expenses, as well as serum CRP, PCT, TNF-o, IL-6, IL-8 and SAA levels
before and after treatment were collected.

Statistical processing

SPSS 22.0 software was used for all analyses. Normally distributed quantitative data are expressed as (mean * SD), while
non-normally quantitative distributed data are expressed as M (Q25, Q75). Count data are represented as n (%). For inter-
group comparisons, analysis of variance, the Mann-Whitney U test, or y* test is employed. The significance level was set
at o =0.05.

RESULTS

Comparison of general clinical data among the patient groups
Gender, age, acute physiology and chronic health evaluation II score at admission, and etiology showed no significant
differences between groups A, B, and C (P > 0.05, Table 1)

Comparison of progression rate, mortality rate, and organ dysfunction among the groups

The rate of progression to organ failure and the proportion of patients with > 1 organ dysfunction in group A was
significantly lower than those in groups B and C (P < 0.05). The rates of progression and the proportion of patients with >
1 organ dysfunction were comparable between groups B and C (P > 0.05). The mortality rates were comparable between
all the groups (P > 0.05). These results are summarized in Table 2.

WIGS | https://www.wjgnet.com 136 January 27,2024 | Volume16 | Issuel |

Jaishideng®



Chen R et al. Timing of peritoneal puncture and drainage

Table 1 Comparison of general clinical data among the groups of patients

Gender o ) Etiology
Groups Cases Age (yr)  APACHE Il score at admission (points) - - - —
Male Female Alcoholic Biliary diseases Hyperlipidemia
Group A 89 55 (61.80) 34 (38.20) 60.58+8.84 15.65+2.15 29 (32.58) 38 (42.70) 22 (24.72)
GroupB 55 30 (54.55) 25 (45.45) 59.87+9.22 15.90 % 2.09 18 (32.73) 22 (40.00) 15 (27.27)
Group C 40 24 (60.00) 16 (40.00) 61.15+£9.03 1543 £2.11 12 (30.00) 18 (45.00) 10 (25.00)
F/x* 0.753 0.243 0.581 0.301
P value 0.686 0.785 0.560 0.990

APACHE: Acute physiology and chronic health evaluation.

Table 2 Comparison of progression rate, mortality rate, and organ dysfunction among the groups

Number of organ failure

Groups Cases Progression rate (%) Case fatality rate (%) i ’

2
Group A 89 2(2.25) 1(1.12) 52 (58.43) 37 (41.57)
Group B 55 12 (21.82)° 2 (3.64) 16 (29.09) 39 (70.91)°
Group C 40 13 (32.50)° 4 (10.00) 10 (25.00) 30 (75.00)"
ba 23.371 5.948 18.309
P value <0.001 0.051 <0.001
4P < 0.05 vs group A.

Comparison of serum indicators among the groups

At 3 d post-operation, the CRP, PCT, TNF-a, IL-6, IL-8, and SAA levels in groups A, B, and C significantly decreased
compared to pre-operation (P < 0.05). However, the levels of CRP, PCT, TNF-q, IL-6, IL-8, and SAA in group A were
significantly lower than those in groups B and C at this timepoint (P < 0.05). There was no significant difference in the
levels of CRP, PCT, TNF-q, IL-6, IL-8, and SAA between groups B and C (P > 0.05). Results are presented in Table 3.

Comparison of length of hospital stay and hospitalization costs among the groups

The length of hospital stay and hospitalization costs in group A were both significantly lower than in groups B and C (P <
0.05). The length of hospital stay and hospitalization costs were similar between groups B and C (P > 0.05). The results are
presented in Table 4.

Comparison of complications among the groups
The complication rate in group A was significantly lower than that in group C (P < 0.05), and similar to that group B (P >
0.05). The complication rates were similar between group B and group C (P > 0.05) (Table 5).

DISCUSSION

Acute pancreatitis is a disease characterized by acute inflammation of the pancreatic tissue, and within it, SAP represents
an extreme manifestation of acute pancreatitis[7-9]. SAP is a critical condition often associated with widespread inflam-
mation of the pancreas and surrounding tissues. Additionally, the release of inflammatory factors triggers a severe
systemic inflammatory response, leading to multi-organ dysfunction, including the cardiovascular system, respiratory
system, and kidneys[10-12]. In the early stages of SAP (within the first 24 h after onset), patients often exhibit a
phenomenon known as pancreatitis-associated ascitic fluid (PAAF). This is primarily due to increased capillary
permeability around the pancreas caused by inflammation and cellular damage. This increased permeability leads to the
leakage of fluid from blood vessels into the surrounding tissues, resulting in the formation of ascitic fluid within the
abdominal cavity[13-15]. Through abdominal ultrasound examination, the accumulation of fluid within the abdominal
cavity, known as abdominal ascites, can be clearly observed. In this situation, PCD serves as a direct and rapid
therapeutic approach, effectively removing the accumulated PAAF from the abdominal cavity. This helps reduce intra-
abdominal pressure, prevent further exacerbation of the inflammatory response, and decrease the occurrence of complic-
ations[16-18]. While this treatment strategy can effectively prevent the pathological and physiological damage caused by
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Table 3 Comparison of serum indicators among the groups

CRP (mg/L) PCT (ng/mL) TNF-a (pg/L) IL-6 (ng/L) IL-8 (ng/L) SAA (mglL)

Groups Cases . Postoperative 3 . Postoperative 3 . Postoperative 3 . Postoperative 3 . Postoperative 3 . Postoperative 3
Preoperative d Preoperative d Preoperative d Preoperative d Preoperative d Preoperative d

Group 89 130.87 +32.21 55.41+19.32 9.95+2.94 1.36 + 0.51 3546 +10.41 1512+ 6.63 550.45+ 80.24 33214 +90.16 630.51+77.16 41554 +68.43 557.97 + 8240 270.06 + 78.49

A

Group B 55 128.87 +30.41 82.25+20.41° 1010+2.73  320+0.97° 37.80£11.32  22.26+9.96° 542.91+84.08 41220+88.50°  634.42+7820 505.80+66.90°  560.43 £80.16 344.41 +81.96"

Group 40 12810 +£31.14  88.65 % 19.14° 10.03£2.85  3.41+0.98 3715+11.08  23.39 +9.12° 548.84 +81.95 420.08+87.65"  629.95+7543 51043 +68.23"  55418+79.67 350.60 + 80.42°

C

F value 0.132 53.331 0.048 139.963 0.877 19.559 2433 20.196 0.055 42384 0.069 21.354

P value 0.877 <0.001 0.953 <0.001 0.418 <0.001 0.091 <0.001 0.947 <0.001 0.934 <0.001

4P < 0.05 vs group A.
CRP: C-reactive protein; PCT: Procalcitonin; TNF-a: Tumor necrosis factor-alpha; SAA: Serum amyloid A; IL-8: Interleukin-8; IL-6: Interleukin-6.

PAAF, thereby aiding in controlling the severity of SAP and improving patient survival rates, the optimal timing for
abdominal puncture remains a subject of debate and a focus of clinical research and discussion[19-21]. Therefore, there is
a need for a systematic study to investigate the impact of different timing for PCD on the treatment outcomes and
prognosis of patients with SAP complicated by abdominal ascites.

This study's findings indicated that group A had a significantly lower rate of progression and a lower proportion of
patients with > 1 organ dysfunction compared to group B and group C. However, there was no significant difference in
the mortality rates among group A, group B, and group C. This suggested that early puncture drainage (group A) can
significantly reduce the risk of progression and organ dysfunction, whereas there was no significant difference in
progression and organ dysfunction rates between the groups with later puncture drainage (group B and group C).
However, performing puncture drainage at different time points did not have a significant impact on mortality rates. This
study conducted further comparative analysis of inflammatory markers among the three groups of patients. The results
showed that, postoperatively, CRP, PCT, TNF-qa, IL-6, IL-8, and SAA levels significantly decreased compared to
preoperative levels in all three groups. However, the reduction in inflammatory markers in group A was significantly
greater than that in groups B and C. This suggests that early abdominal puncture drainage (within 2 d of onset) can more
effectively clear inflammatory mediators, reduce organ damage, and prevent the progression of the condition.

The reason for this analysis is that PAAF contains a significant amount of toxic substances such as amylase, endotoxins,
pancreatic proenzyme activation peptide, pancreatic enzymes, and free fatty acids. These toxic substances can exacerbate
the body's inflammatory response, leading to the release of a series of inflammatory factors such as CRP, PCT, IL-6, etc.,
resulting in an increase in their serum concentrations[21-24]. This implies that PAAF directly promotes the deterioration
of the condition in SAP patients. Therefore, for these patients, early abdominal puncture drainage (within 2 d of
admission) is crucial. This can rapidly clear harmful substances from the abdominal cavity, alleviate the inflammatory
response in SAP, reduce the serum concentrations of various inflammatory factors, and consequently lower the risk of
organ dysfunction[25-27]. Comparing the APD performed in groups A, B, and C, this study found that group A had
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Table 4 Comparison of length of hospital stay and hospitalization costs among the groups

Groups Cases Hospitalization time (d) Hospitalization expenses (ten thousand yuan)
Group A 89 2450 £4.16 2.70 (1.20, 3.55)

Group B 55 35.54 £ 6.62° 5.50 (2.98, 7.12)°

Group C 40 38.89 +7.10° 6.00 (3.10, 8.05)"

F/y? 114.111 6.644

P value <0.001 <0.001

2P < 0.05 s group A.

Table 5 Comparison of complications among the groups

Groups Cases Pancreatic pseudocyst Pancreatic abscess Abdominal infection Total
Group A 89 2 (2.25) 1(1.12) 2(2.25) 5 (5.62)
Group B 55 3 (5.45) 2 (3.64) 3 (5.45) 8 (14.55)
Group C 40 3 (7.50) 3 (7.50) 4 (10.00) 10 (25.00)°
ba 9.779

P value 0.008

P < 0.05 vs group A.

better drainage effectiveness. This is because the earlier drainage is performed, the more effectively toxic and harmful
substances can be cleared, thereby reducing the inflammatory response, slowing down, or even halting the progression of
SAP[28-30]. Therefore, compared to patients who undergo drainage later, those who receive early drainage have a lower
progression rate, indicating that their disease is less likely to worsen, leading to better clinical outcomes[31-33].

This study's results indicate that in the treatment of patients with SAP complicated by abdominal ascites, early
puncture drainage (group A) significantly reduces hospitalization time and costs. Additionally, it demonstrates a signi-
ficant advantage in terms of complication rates compared to later drainage. This suggests that choosing early puncture
drainage can improve patients' hospitalization conditions and treatment outcomes, reducing the occurrence of complic-
ations, and simultaneously lowering healthcare costs. This further highlights the importance and advantages of early
puncture drainage in the management of SAP complicated by abdominal ascites[34,35].

This study has several limitations that should be mentioned. Firstly, the retrospective study design and limited sample
size in each group may have introduced bias and limit the generalizability of the results. Further, the time of catheter
placement was only divided into 3 categories. Thus, the results of this study need to be confirmed by further prospective
study with large cohort.

CONCLUSION

When treating patients with SAP complicated by abdominal ascites through abdominal puncture catheter drainage, 2 d
after disease onset is the optimal treatment time window to perform drainage.

ARTICLE HIGHLIGHTS

Research background

Severe acute pancreatitis (SAP), a severe form of acute pancreatitis, is characterized by rapid progression, a high
incidence of complications, and a high mortality rate among patients. It necessitates urgent medical intervention and
treatment. While minimally invasive surgery can effectively remove necrotic tissue in SAP, it can be challenging to
completely clear necrotic tissue during the early stages of SAP due to the difficulty in accurately distinguishing between
normal and necrotic pancreatic tissue.

Research motivation
Non-surgical methods such as percutaneous drainage are crucial for the treatment of patients with SAP. However, there
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is still ongoing debate regarding the optimal timing for abdominal paracentesis catheter placement and drainage.

Research objectives

The aim of this study was to explore the application value of different timing for abdominal paracentesis catheter
placement and drainage in SAP complicated by intra-abdominal fluid accumulation. This study aims to provide more
precise guidance for clinicians, optimizing treatment strategies, and improving the quality of life for SAP patients.

Research methods

Through a retrospective study design, 184 cases of SAP complicated by intra-abdominal fluid accumulation were selected
from patients treated at our hospital from August 2022 to July 2023. These cases were categorized into three groups based
on the timing of catheter placement: Group A (catheter placement within 2 d of symptom onset, n = 89), group B (catheter
placement between days 3 and 5 after symptom onset, n = 55), and group C (catheter placement between days 6 and 7
after symptom onset, n = 40). Differences in progression rate, mortality rate, and the number of cases with organ
dysfunction were then compared between the three groups.

Research results

The progression rate and proportion of patients with at least one organ dysfunction in group A was significantly lower
than those in group B and group C. At postoperative day 3, the levels of C-reactive protein, procalcitonin, tumor necrosis
factor-alpha, interleukin-6, interleukin-8, and serum amyloid A were significantly lower in group A compared with those
observed in groups B and C. The length of hospital stay and hospitalization expenses in group A were also significantly
lower than those in groups B and C. The incidence of complications in group A was markedly lower than that in group C,
and similar to group B (P > 0.05).

Research conclusions
Percutaneous catheter drainage for the treatment of SAP complicated by intra-abdominal fluid accumulation is more
effective when performed within 2 d of onset.

Research perspectives
Prospective study with large cohort is required.
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