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Abstract

BACKGROUND

Severe acute pancreatitis (SAP), a condition with rapid onset, critical condition
and unsatisfactory prognosis, poses a certain threat to human health, warranting
optimization of relevant treatment plans to improve treatment efficacy.

AIM

To evaluate the efficacy and safety of computerized tomography-guided the-
rapeutic percutaneous puncture catheter drainage (CT-TPPCD) combined with
somatostatin (SS) in the treatment of SAP.

METHODS

Forty-two SAP patients admitted to The Second Affiliated Hospital of Fujian
Medical University from June 2020 to June 2023 were selected. On the basis of
routine treatment, 20 patients received SS therapy (control group) and 22 patients
were given CT-TPPCD plus SS intervention (research group). The efficacy, safety
(pancreatic fistula, intra-abdominal hemorrhage, sepsis, and organ dysfunction
syndrome), abdominal bloating and pain relief time, bowel recovery time,
hospital stay, inflammatory indicators (C-reactive protein, interleukin-6, and pro-
calcitonin), and Acute Physiology and Chronic Health Evaluation (APACHE) II
score of both groups were evaluated for comparison.

RESULTS
Compared with the control group, the research group had a markedly higher total
effective rate, faster abdominal bloating and pain relief and bowel recovery,
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shorter hospital length of stay, fewer complications, and lower posttreatment inflammatory indices and APACHE-
II scores.

CONCLUSION

CT-TPPCD in combination with SS is effective for SAP patients, which can reduce complications, accelerate
symptom resolution, inhibit inflammation, and improve patient condition, with promising prospects for clinical
promotion.

Key Words: Computerized tomography guidance; Therapeutic percutaneous puncture catheter drainage; Somatostatin; Severe
acute pancreatitis; Efficacy and safety

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

Core Tip: Severe acute pancreatitis (SAP) is a severe acute manifestation of pancreatitis, which may lead to disease deteri-
oration due to local and systemic infections. Therefore, an effective and safe intervention method is urgently needed to
optimize the management of SAP patients. This study suggests that computerized tomography-guided therapeutic
percutaneous puncture catheter drainage combined with somatostatin for SAP patients has high clinical efficacy and safety,
providing a novel option for the clinical management optimization of such patients.

Citation: Zheng XL, Li WL, Lin YP, Huang TL. Computerized tomography-guided therapeutic percutaneous puncture catheter
drainage-combined with somatostatin for severe acute pancreatitis: An analysis of efficacy and safety. World J Gastrointest Surg
2024; 16(1): 59-66

URL: https://www.wjgnet.com/1948-9366/full/v16/i1/59.htm

DOI: https://dx.doi.org/10.4240/wjgs.v16.i1.59

INTRODUCTION

Pancreatitis, an inflammatory disease occurring in the pancreatic tissue, is classified as either acute or chronic and is
associated with high morbidity and mortality, imposing a socioeconomic burden[1,2]. The pathogenesis of this disease
involves early protease activation, activation of nuclear factor kappa-B-related inflammatory reactions, and infiltration of
immune cells[3]. Severe acute pancreatitis (SAP) is a serious condition involving systemic injury and subsequent possible
organ failure, accounting for 20% of all acute pancreatitis cases[4]. SAP is also characterized by rapid onset, critical illness
and unsatisfactory prognosis and is correlated with serious adverse events such as systemic inflammatory response syn-
drome and acute lung injury, threatening the health of patients[5,6]. Therefore, timely and effective therapeutic inter-
ventions are of great significance for improving patient prognosis and ensuring therapeutic effects.

Somatostatin (SS), a peptide hormone that can be secreted by endocrine cells and the central nervous system, is in-
volved in the regulatory mechanism of glucagon and insulin synthesis in the pancreas[7]. It has complex and pleiotropic
effects on the gastrointestinal tract, which can inhibit the release of gastrointestinal hormones and negatively modulate
the exocrine function of the stomach, pancreas and bile, while exerting a certain influence on the absorption of the di-
gestive system([8,9]. SS has shown certain clinical effectiveness when applied to SAP patients and can regulate the severity
of SAP and immune inflammatory responses, and this regulation is related to its influence on leukocyte apoptosis and
adhesion[10,11]. Computerized tomography-guided therapeutic percutaneous puncture catheter drainage (CT-TPPCD) is
a surgical procedure to collect lesion fluid and pus samples from necrotic lesions and perform puncture and drainage by
means of CT image examination and precise positioning[12]. In the research of Liu et al[13], CT-TPPCD applied to pa-
tients undergoing pancreatic surgery contributes to not only good curative effects but also a low surgical risk. Baudin et al
[14] also reported that CT-TPPCD has a clinical success rate of 64.6% in patients with acute infectious necrotizing pan-
creatitis, with nonfatal surgery-related complications found in only two cases, suggesting that this procedure is clinically
effective and safe in the treatment of the disease.

In light of the limited studies on the efficacy and safety of SS plus CT-TPPCD in SAP treatment, this study performed a
relevant analysis to improve clinical outcomes in SAP patients.

MATERIALS AND METHODS

Patient information

Forty-two SAP patients admitted to The Second Affiliated Hospital of Fujian Medical University between June 2020 and
June 2023 were selected. In addition to routine treatment, 20 patients in the control group received SS treatment, and the
rest 22 patients in the research group received CT-TPPCD plus SS intervention. The inclusion criteria were as follows:
Diagnosis of SAP[15]; presence of seroperitoneum and intraperitoneal abscess as indicated by imaging examination;
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presence of symptoms such as nausea, vomiting and abdominal pain; treatment-naive SAP patients; no contraindications
to the medication used in this study; and complete medical records. The exclusion criteria were as follows: Malignant
tumors, autoimmune disease, cardiovascular disorders, coagulation dysfunction, efc.; mental illness; previous history of
abdominal surgery; severe organ dysfunction; serious abnormality of basic gastrointestinal function; and lactating or
pregnant women.

Methods

Both groups received routine treatment, primarily including fasting, anti-infection, maintenance of water and electrolyte
balance, pain relief, and reduction of gastrointestinal hypertension. In addition, the control group was treated with SS
intravenously, with the SS dose gradually adjusted according to the patient’s condition.

Based on the above measures, the research group was supplemented with CT-TPPCD. First, the patient was examined
with a CT. The feasibility of catheter drainage was indicated by the presence of peripancreatic effusion, pancreatic
necrosis, a pseudocyst, and local infection. A puncture was performed after precise positioning by CT, routine dis-
infection, and local anesthesia. Focal fluid and pus samples from necrotic lesions were collected. A disposable abdominal
cavity drain catheter was then placed, and a common drainage bag was inserted after successful indwelling. After
checking and confirming normal drainage, the patient’s skin was sutured and the drainage tube was secured to complete
the procedure. The collected samples were immediately sent for examination and bacterial culture, and bacterial drug
sensitivity tests were performed.

Endpoints

Statistics on efficacy, adverse events [pancreatic fistula (PF), intra-abdominal hemorrhage (IAH), sepsis, and organ
dysfunction syndrome], postoperative abdominal bloating and pain relief, bowel recovery time, hospital length of stay,
inflammatory indices [C-reactive protein (CRP), interleukin-6 (IL-6) and procalcitonin (PCT)], and Acute Physiological
and Chronic Health Evaluation (APACHE) II score were collected for comparative analyses. Among them, the efficacy is
assessed as follows: Cure refers to the disappearance of clinical symptoms and signs and the return of laboratory
indicators and imaging tests to normal; improvement is indicated by relieved clinical symptoms and signs and an
incomplete recovery from complications such as infection, inflammation and false abscess shown by auxiliary
examination; if the patient's clinical symptoms and signs did not improve or worsen, it was considered ineffectiveness.
Second, CRP, IL-6, and PCT were all determined by enzyme-linked immunosorbent assays (ELISAs). Before detection, 5
mL of fasting elbow venous blood was extracted from each patient, and the serum was separated as a sample for
detection. Finally, APACHE-II, including acute physiology (the sum of Glasgow Coma Scale score and various
physiological variable scores, with a score range of 0-60), age (0-6 points), and chronic health subscales (0-5 points), was
used to evaluate physical health status; on a scale of 0-71, the score is directly proportional to the severity of SAP.

Statistical treatment

The GraphPad Prism 7.0 software package was used for data analyses, and the level of statistical significance was P <
0.05. Categorical variables [described as the number of samples (percentage), n (%)] and continuous variables
(represented by SD + SEM) were compared by the y* test and the independent sample ¢ test, respectively.

RESULTS

General information
The two groups were similar in age, sex, course of disease, body mass index, classification of intra-abdominal
hypertension, type of pancreatitis, and other general data (P > 0.05) (Table 1).

Efficacy of the two groups

The efficacy was comparatively analyzed to evaluate the effect of the two treatments on the therapeutic efficacy of SAP
patients. The total effective rate was 90.91% in the research group, which was significantly higher than the 65.00% in the
control group (P < 0.05) (Table 2).

Safety of the two groups

Adverse events were counted in both groups to assess the impact of the two treatments on patient safety. The total
incidence of adverse events such as PF, IAH, sepsis, and organ dysfunction syndrome was 22.73% in the research group
and 55.00% in the control group, with a significant intergroup difference (P < 0.05) (Table 3).

Abdominal bloating and pain relief time, bowel recovery time, and hospital stay of the two groups

The abdominal bloating and pain relief time, bowel recovery time, and hospital stay of both groups were recorded to
evaluate the influence of the two treatments on SAP patients” recovery. The research group was found to have
significantly faster abdominal bloating and pain relief and bowel recovery and shorter hospital stays than the control
group (P <0.05) (Figure 1).
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Table 1 General information

Indicators Control group (n = 20) Research group (n = 22) Xt Pvalue
Age 37.20 £8.76 36.68 +10.61 0.172 0.864
Sex 0.877 0.349
Male 15 (75.00) 19 (86.36)

Female 5 (25.00) 3 (13.64)

Course of disease (h) 6.00 +2.49 6.82£2.72

BMI (kg/m?) 21.76 + 2,54 2258 +2.68

Intra-abdominal hypertension 0.479 0.787
I 12 (60.00) 13 (59.09)

I 5 (25.00) 7 (31.82)

I 3 (15.00) 2(9.09)

Types of pancreatitis 0.557 0.757
Hyperlipidemic pancreatitis 16 (80.00) 18 (81.82)

Biliary 3 (150.00) 2(9.09)

Alcoholic 1 (5.00) 2(9.09)

BMI: Body mass index.

Table 2 Efficacy of the two groups

Indicators Control group (n = 20) Research group (n = 22) X P value
Cure 8 (40.00) 12 (54.55)

Improvement 5 (25.00) 8 (36.36)

Ineffectiveness 7 (35.00) 2(9.09)

Effective rate 13 (65.00) 20 (90.91) 4177 0.041

Table 3 Safety of the two groups

Indicators Control group (n = 20) Research group (n = 22) X P value
Pancreatic fistula 3 (15.00) 1 (4.55)

Intra-abdominal hemorrhage 3 (15.00) 2(9.09)

Sepsis 2 (10.00) 1 (4.55)

Organ dysfunction syndrome 3 (15.00) 1 (4.55)

Total 11 (55.00) 5 (22.73) 4.627 0.032

Inflammatory indices of the two groups

The effects of the two treatments on the serum inflammatory response of SAP patients were assessed by measuring CRP,
IL-6, and PCT levels by ELISA. The levels of the above inflammatory factors were not significantly different between the
groups before treatment (P > 0.05). CRP, IL-6 and PCT all decreased significantly after treatment (P < 0.05), with lower
levels in the research group than in the control group (P < 0.05) (Figure 2).

APACHE-Il scores in the two groups

The APACHE-II score was tested in both groups to compare the effects of the two treatment modalities on disease
severity in SAP patients. The pretreatment APACHE-II score was similar between the two groups (P > 0.05). A marked
reduction in the APACHE-II score was observed in both groups after treatment (P < 0.05), with an even lower score in the
research group (P < 0.05) (Figure 3).
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Figure 1 Abdominal bloating and pain relief time, bowel recovery time, and hospital stay of the two groups. A: Abdominal bloating and pain
relief time in the two groups; B: Bowel recovery time in the two groups; C: Hospital stay in the two groups. 2P < 0.01.
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Figure 2 Inflammation indices of the two groups. A: C-reactive protein in both groups; B: Interleukin-6 in both groups; C: Procalcitonin in both groups. 2P <
0.01; °P < 0.05. CRP: C-reactive protein; IL-6: Interleukin-6; PCT: Procalcitonin.
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Figure 3 Acute Physiology and Chronic Health Evaluation-ll scores of the two groups. 2P < 0.01. APACHE: Acute Physiology and Chronic Health
Evaluation.
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DISCUSSION

Pancreatitis, a condition in which the pancreas itself digests abnormally, is mainly manifested by damage to the pan-
creatic tissue by trypsin, causing dysfunction of glands and distal organs and systems[16]. SAP is a severe acute
manifestation of pancreatitis that causes rapid and serious harm to the body once it breaks out[17]. The pathological
process of SAP has been shown to involve intestinal barrier dysfunction, which in turn leads to the accelerated
development of local and systemic infectious complications[18,19]. Therefore, an effective and safe intervention method is
urgently needed to optimize the management of SAP patients.

Our research results showed a significantly higher total effective rate in the research group (90.91%) compared with the
control group (65.00%), suggesting that SS plus CT-TPPCD is beneficial for therapeutic effect enhancement. The
therapeutic mechanism of SS in SAP is related to its inhibition of insulin and glucagon secretion, which reduces the
secretion of the pancreas and gallbladder and favors gastrointestinal absorption and nutritional function[20,21]. After
statistical analysis of the incidence of PF, IAH, sepsis and organ dysfunction, the total incidence of the above adverse
events was found to be markedly lower in the research group (22.73%) than in the control group (55.00%), indicating that
SS plus CT-TPPCD can better guarantee the postoperative safety of SAP patients. Ai ef al[22] reported that CT-TPPCD
reduced mortality and the risk of inflammation-related complications in SAP patients, similar to our research results. In
the study by Ganaie et al[23], CT-TPPCD is also shown to be clinically effective and safe for SAP pancreatic effusion
management, both in patients with coinfection and symptomatic pancreatic effusion. The effects of the two treatments on
patient postoperative recovery were evaluated from the aspects of abdominal bloating and pain relief time, bowel
recovery time, and hospital stay. It was found that the research group had significantly better performance in the above
aspects, suggesting that SS plus CT-TPPCD is conducive to promoting postoperative recovery in SAP patients. On the
other hand, CRP is a protein that reflects the acute stage of a disease and is abnormally elevated in the setting of infection,
tissue damage, etc[24]. IL-6, as an acute-phase reactive lymphocyte factor, not only activates the body's defense response
and immunosuppression but also predicts the severity of SAP[25]. While PCT, an inflammatory factor closely related to
secondary organ injury, is also associated with systemic inflammatory response syndrome[26]. Therefore, the above three
inflammatory indices were detected to evaluate the influence of the two treatments on SAP patients. The research group
showed markedly reduced- posttreatment CRP, IL-6, and PCT levels that were lower than the pretreatment levels and
those of the control group, demonstrating the ability of SS plus CT-TPPCD to effectively inhibit serum inflammatory
reactions in SAP patients. Previous evidence has shown that the downregulation of CRP, IL-6 and PCT levels can reflect
treatment effectiveness in SAP patients, consistent with our findings[27]. Huang et al[28] also pointed out that lowering
IL-6 levels was helpful to prevent SAP. Finally, the APACHE-II score of the research group decreased significantly after
treatment and was lower than that of the control group, indicating that SS plus CT-TPPCD can significantly inhibit
disease severity in SAP patients.

CONCLUSION

In summary, CT-TPPCD combined with SS is effective and safe in the treatment of SAP, which not only accelerates
postoperative abdominal bloating and pain relief and intestinal recovery but also inhibits disease progression and
improves patient health by reducing the levels of inflammatory indicators such as CRP, IL-6 and PCT. Our findings can
provide a new choice for the clinical management optimization of SAP patients.

ARTICLE HIGHLIGHTS

Research background

Severe acute pancreatitis (SAP) accounts for 20% of all acute pancreatitis cases and poses a more serious threat to human
health, so it is necessary to provide timely intervention to patients to improve their outcomes and ensure a certain
therapeutic effect.

Research motivation

In view of the limited studies on the efficacy and safety of somatostatin (SS) combined with computerized tomography-
guided therapeutic percutaneous puncture catheter drainage (CT-TPPCD) in the treatment of SAP, this study aims to
supplement the gaps in this area and provide reliable clinical guidance.

Research objectives
To analyze the efficacy and safety of CT-TPPCD combined with SS in the treatment of SAP.

Research methods

Forty-two SAP patients were included, including 20 cases (control group) treated with SS intervention and 22 cases
(research group) with CT-TPPCD + SS intervention. Comparative analyses were conducted from the following
perspectives: Efficacy, safety (pancreatic fistula, intraperitoneal hemorrhage, sepsis, and organ dysfunction syndrome),
abdominal bloating and pain relief time, intestinal recovery time, length of hospital stay, inflammatory indicators (C-

WIGS | https://www.wjgnet.com 64 January 27,2024 | Volume16 | Issuel |

Jaishideng®



Zheng XL et al. CT-guided therapeutic percutaneous puncture catheter drainage

reactive protein, interleukin-6, and procalcitonin), and Acute Physiology and Chronic Health Evaluation (APACHE) II
score.

Research results

The research group showed a higher total effective rate than the control group, with faster relief of abdominal bloating
and pain and intestinal recovery, shorter length of hospital stay, and fewer adverse events, all with statistical significance.
In addition, lower levels of inflammation indexes and APACHE II scores were determined in the research group after
treatment, significantly lower than the baseline and those of the control group.

Research conclusions
CT-TPPCD plus SS is highly effective and safe in the treatment of SAP patients, contributing to fast inhibition of patients'
disease and effective alleviation of serum inflammatory responses, which is worthy of clinical promotion.

Research perspectives

The negative impact of SAP on patients should not be underestimated, and it is necessary to improve clinical efficacy
from the perspective of treatment optimization. This study proposes that SS combined with CT-TPPCD is significantly
superior to SS alone in the treatment of SAP, which is of great significance for improving the clinical outcome of SAP
patients and provides new clinical basis and insights.
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