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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: Explore the effectiveness of ultrasound-guided 

percutaneous catheter drainage (PCD) combined with 
somatostatin in the treatment of severe pancreatitis (SAP) 
patients.

Methods: A retrospective study method was adopted to select 
95 patients with SAP who were treated in our hospital from 
January 2018 to June 2022 for clinical research. Among them, 
48 patients received routine treatment+somatostatin (control 
group), and other 47 patients received ultrasound guided PCD 
treatment on the basis of the control group (research group). 
The differences in the peripheral white blood cells (WBC), 
procalcitonin (PCT), interleukin-6 (IL-6), and Tumor Necrosis 
Factor- α(TNF- α), prostacyclin I2 (PGI2), plasma thromboxane 
2 (TXA2), blood amylase, serum albumin (ALB), acute 
physiological function and chronic health score (APACHE II), 
sequential organ failure score (SOFA), and clinical efficacy 
were compared. The ICU treatment time, hospital stay, and 
incidence of complications were also recorded for the two 
groups of patients.

Results: Before treatment, there was no statistically significant 
difference in APACHE II score and SOFA score between the 
research group and the control group (P>0.05); The APACHE 
II scores of the research group after 14 days of treatment and 28 
days of treatment were lower than those of the control group. The 
SOFA scores of the research group after 28 days of treatment 
were lower than those of the control group, and the differences 
were statistically significant (P<0.05); Before treatment, there 
was no statistically significant difference in WBC, PCT, IL-
6, TNF-α, PGI2, TXA2, blood amylase, and ALB levels 
between the research group and control group (P>0.05); PCT, 
IL-6, TNF-α, TXA2 and blood amylase levels in the research 
group after 28 days of treatment were lower than that in the 
control group, and the differences were statistically significant 
(P<0.05); The ICU treatment time and hospitalization time of 
the research group were lower than those of the control group, 
and the differences were statistically significant (P<0.05); After 
28 days of treatment, clinical efficacy evaluation was conducted, 
and the overall efficacy of the research group patients was better 
than that of the control group, with statistically significant 
differences (P<0.05); The complication rate of the research 
group was 27.66%, and that of the control group was 47.92%, 
which was significantly lower in the research group than in the 
control group (P<0.05).

Conclusion: Ultrasound guided PCD combined with 
somatostatin treatment for SAP patients can more effectively 
alleviate the degree of inflammatory response, effectively 
alleviate the severity of the patient's condition, reduce the 
occurrence of related complications, and improve clinical 

treatment effectiveness.
Key words. Ultrasound guidance, percutaneous catheter 

drainage, somatostatin, severe pancreatitis, acute physiological 
function and chronic health score, sequential organ failure 
assessment.
Introduction.

Severe pancreatitis (SAP) is a common clinical acute abdomen 
with a high fatality rate. It is a serious type of acute pancreatitis, 
accounting for about 10%~20% of acute pancreatitis [1]. At 
present, the clinical treatment of SAP is mainly gastrointestinal 
decompression, fasting, anti-infection, circulation improvement, 
fluid resuscitation, correction of water and electrolyte disorders, 
while somatostatin, proton pump inhibitors and other drugs are 
used to suppress the secretion of pancreatic juice [2]. SAP is 
often complicated by peripancreatic effusion, pseudocyst and 
even peripancreatic abscess. If not treated timely, it may lead 
to the spread of infection and cause systemic inflammatory 
response syndrome, septic shock and multiple organ dysfunction 
syndrome, which may have adverse effects on prognosis [3].

Basic research has proved that the timely removal of fluid 
containing pancreatic enzymes, digestive juice, necrotic tissue 
and its decomposition products can reduce the absorption of 
harmful substances, reduce the degree of systemic inflammation, 
and is conducive to the outcome of the disease [4,5]. Surgical 
removal of necrotic tissue and abscesses is relatively thorough, 
but the surgical trauma is relatively large, which is not conducive 
to the recovery of SAP patients [6,7]. Ultrasound-guided 
percutaneous catheter drainage (PCD) features precise drainage 
of peripancreatic abscess and necrotic tissue, which can avoid 
surgery [8]. This study investigated the effect of ultrasound-
guided PCD combined with somatostatin in patients with SAP.
Materials and Methods.

General information: A retrospective study method 
was adopted to select 95 patients with SAP who were 
treated in our hospital from January 2018 to June 2022 for 
clinical research. Among them, 48 patients received routine 
treatment+somatostatin (control group), and other 47 patients 
received ultrasound guided PCD treatment on the basis of 
the control group (research group). There was no significant 
difference in the basic data between the two groups(P> 0.05) 
Table 1.

Inclusion criteria: (1) The diagnostic criteria for SAP patients 
included in this study refer to the Guidelines for the Diagnosis 
and Treatment of Acute Pancreatitis (2014) [9], the patients 
mainly showed severe clinical symptoms such as upper 
abdominal pain, nausea, vomiting, and fever; (2) the serum 
amylase and (or) lipase activities were more than three times 
the upper limit of normal with persistent organ failure; (3) the 
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age range was 19-75 years; (4) all the patients were treated in 
our hospital and the clinical data were complete; (5) the study 
protocol was approved by the medical ethics committee.

Exclusion criteria: (1) patients with severe arrhythmia and 
patients with pacemaker insertion; (2) patients with serious 
infectious diseases; (3) patients with malignancy; (4) patients 
with immune system diseases; (5) history of major surgery in 
the last 3 months; (6) patients with autoimmune diseases; and 
(7) patients with genetic diseases.
Treatment methods:

The control group used conventional treatment + somatostatin. 
Treatment of anti-infection, acid suppression, liquid resuscitation 
is given as usual, and somatostatin is also given at the same 
time. Add 3 mg somatostatin (Shenzhen Hanyu Pharmaceutical 
Co., LTD., specification: 0.75mg) for injection to 5% glucose 
injection 100 ml intravenously at the rate of 0.25mg / h, 1 time / d.

Patients in the research group received ultrasound-guided 
PCD on the control basis. Upper abdominal CT, abdominal 
color ultrasound to observe the peripancreatic effusion, effusion 
site and effusion, and the lowest position of volume and fluid 
level. Under the guidance of ultrasound, the puncture tube 
was performed at the lowest position of the liquid level. At the 
puncture site, 1% lidocaine was under local anesthesia. During 
the puncture, avoid large vessels and intestines, etc., place the 
guide wire, and then place the 8F pig tail drainage tube along 
the guide wire, and properly fixed and connected to the drainage 
bag. When the patient's condition is improved, the drainage 
fluid volume is <10 ml/d and it can be extubated.
Observation indicators and detection methods:

Compared the differences in peripheral white blood cells 
(WBC), procalcitonin (PCT), interleukin-6 (IL-6), tumor 
necrosis factor- α(TNF- α), prostacyclin I2 (PGI 2), plasma 
thromboxane 2 (TXA 2), blood amylase, serum albumin 
(ALB), acute physiological function and chronic health score 
(APACHE Ⅱ) [10], sequential organ failure score (SOFA) [11], 
clinical efficacy between the two groups and recorded ICU 
treatment duration, hospitalization duration, and occurrence of 
complications in the two groups.

Clinical efficacy evaluation: Cure: By bedside ultrasound, the 
pancreatic inflammatory exudate of the patient has been fully 
absorbed, the patient's clinical symptoms of fever, abdominal 
pain, nausea and vomiting have completely disappeared, serum 
amylase has returned to normal levels; Improvement: After the 
treatment, the bedside ultrasound suggested that the patient 
was at least 50%, the patient's clinical symptoms, including 
fever, nausea, vomiting, and abdominal pain, were significantly 
relieved, blood amylase decreased (below 70% of the highest 
peak), but it did not return to normal levels. Ineffectiveness: 
the patient's pancreatic exudation was still evident by bedside 
ultrasound examination, basically failed to be absorbed, the 
patient's clinical symptoms including fever, nausea, vomiting, 
and abdominal pain were not effectively relieved or even 
aggravated, serum amylase did not decline or even increased.

Before and 5d after treatment, 8ml of peripheral blood samples 
of patients were collected and divided into three vacuum 
vessels, one of which was tested for white blood cells (WBC) 
by BC-5000 blood cell analyzer of Shenzhen Mindray Medical 
Electronics Co., LTD. One blood serum was centrifuged at 
room temperature for half an hour and centrifuged at 3000r/
min for 10min. PCT, IL-6, TNF-α, PGI2 and TXA2 from the 
serum were detected by enzyme-linked immunosorbent assay 
(ELISA). The kit was made by Shanghai Zenske Biotechnology 
Co., LTD., and the instrument was Thermo Field MK3 enzyme-
label instrument. Blood amylase and ALB were detected by 
Liasys200 automatic biochemical analyzer of ADM Company 
in Italy.
Statistical methods:

Data were analyzed by statistical software SPSS 21.0. 
Measurement data collected for WBC, PCT, IL-6, TNF-α, PGI 
2, TXA 2, blood amylase and ALB were described by mean 
± standard deviation ( sx ± ), repeated measurement data 
were compared by repeated measures, LSD-t test was used for 
pairwise comparisons between any time points; count data was 
described by rate (%), and data were compared by χ2 test or rank 
sum test; P <0.05 was considered statistically significant.

Group n Age (year) BMI (kg/m2)
sex (%)

Smoke (%) Drink (%)
Male Female

Research 
group 47 44.8±7.0 24.41±1.88 31(65.96) 16(34.04) 18(38.30) 24(51.06)

control 
group 48 42.4±6.6 24.63±1.92 27(56.25) 21(43.75) 22(45.83) 20(41.67)

t/χ2 1.720 -0.564 0.941 0.553 0.843
P 0.089 0.574 0.332 0.457 0.385

Group n APACHEⅡ Score 
(score) SOFA score (score) Basic etiology (%)

Bile origin Alcoholic Hyperlipemia Other reasons
Research 
group 47 16.33±2.40 4.81±1.03 14(29.79) 8(17.02) 17(36.17) 8(17.02)

Control 
group 48 15.85±2.74 4.53±0.98 10(20.83) 12(25.00) 14(29.17) 12(25.00)

t/χ2 0.908 1.358 2.547
P 0.366 0.178 0.467

Table 1. Comparison of basic data between the two groups.
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Results.
Trend analysis of APACHEⅡ score and SOFA score before 
and after treatment in both groups.

Before treatment, there was no statistically significant 
difference in APACHE II score and SOFA score between the 
research group and the control group (P>0.05). The APACHE 
II scores of the research group after 14 days of treatment and 
28 days of treatment were lower than those of the control 
group. The SOFA scores of the research group after 28 days of 
treatment were lower than those of the control group, and the 
differences were statistically significant (P<0.05) Table 2 and 
Figure 1.

Comparative analysis of laboratory indicators before and 
after treatment:

Before treatment, the differences in WBC, PCT, IL-6, TNF- 
α, PGI 2, TXA 2, blood amylase, and ALB between the two 
groups were not statistically significant (P> 0.05), PCT, IL-
6, TNF-, TNF- α, TXA2, and blood amylase after 28d in the 
research group were lower than those in the control group, all of 
which were statistically significant (P <0.05) Table 3.
Comparison of ICU treatment duration and hospital stay 
between the two groups:

The ICU treatment duration and hospital stay of the research 
group were shorter than that of the control group, and the 
differences were statistically significant (P <0.05) Table 4.
Comparison of the efficacy between the two patient groups:

Clinical efficacy was assessed after 28d of treatment, and the 
overall efficacy of the research group was better than that of the 
control group, with statistically significant (P <0.05) Table 5.
Comparison of the complications between the two groups:

The occurrence of complications in the two groups were 
observed, the complication rate of the research group was 
27.66% and that of the control group was 47.92%, which was 
significantly lower in the study group than in the control group 
(P<0.05) Table 6.
Discussion.

Acute pancreatitis is caused by a variety of causes of pancreatic 
enzyme activation, digestion of pancreatic tissue, causing 
pancreatic edema, bleeding and even necrosis, while biliary 
stones, hyperlipidemia, alcoholism, hypercalcemia, drugs, 
surgery, trauma and so on can induce this disease [12,13]. Most 
patients can be cured after early active treatment, but some 
patients with persistent organ failure have progressed to SAP, 
with the characteristics of rapid onset, variable disease, and rapid 
progression, etc. [14,15] Epidemiological studies have found 
that the early case fatality rate of SAP is as high as 20-30%, 
and it is even higher in later co-infected SAP patients [16]. As 
a large number of inflammatory mediators are produced during 
the digestion of the pancreas, various enzymes, inflammatory 
exudates and metabolites gather in the peripancreas, and 
endotoxin is absorbed into the blood, which can lead to the 
progression of the disease [17,18]. Therefore, attention should 
be paid to timely blocking the systemic inflammatory response 
syndrome caused by inflammatory mediators in the treatment 
of SAP. However, SAP patients are in critical condition and 

Group n

APACHEⅡ Score (point) SOFA score (point)

Pretherapy Treatment was 
performed for 14d

Treatment was 
performed for 
28d

Pretherapy
Treatment was 
performed for 
14d

Treatment was 
performed for 
28d

Research 
group 47 16.33±2.40 11.25±2.11 6.20±1.43 4.81±1.03 3.10±0.96 2.13±0.78

Control 
Group 48 15.85±2.74 12.41±2.67 7.54±1.50 4.53±0.98 3.45±0.94 2.52±0.83

t 0.908 -2.346 -4.455 1.358 -1.795 -2.359
P 0.366 0.021 0.000 0.178 0.076 0.020

Table 2. Trend analysis of APACHEⅡ score and SOFA score before and after treatment in both groups ( sx ± , point).

Figure 1. Trend plots of APACHEⅡ score and SOFA score before and 
after treatment in both groups.

have poor tolerance to surgery. Although surgical removal of 
peripancreatic effusion and abscess is effective, they have many 
postoperative complications, resulting in a high fatality rate 
[19,20].

PCD is a percutaneous catheter drainage of peripancreatic 
fluid to reduce the pressure in the chest and abdomen and 
prevent the absorption of bacterial endotoxin into the blood. 
Compared with traditional surgery, it has the advantages of less 
trauma and high safety [21,22]. Punoperation under ultrasound 
guidance can help the operator avoid intestines and important 
large vessels and avoid retrograde bacteria [23]. Some studies 
have found that when SAP with obvious abdominal effusion, 
the best time for abdominal puncture and drainage is within 2d 
of admission, which is beneficial for the outcome and prognosis 
[24]. This study found that the APACHEⅡ score of the research 
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Group n

WBC (×109/L)

t P

PCT (ng/mL)

t PPretherapy
Treatment was 
performed for 
28d

Pretherapy
Treatment was 
performed for 
28d

Research 
group 47 18.43±2.20 10.61±1.77 19.108 0.000 5.58±1.30 0.77±0.16 25.441 0.000

Control 
group 48 18.11±2.43 11.24±1.83 15.587 0.000 5.25±1.26 1.03±0.30 22.562 0.000

t 0.672 -1.705 1.256 -5.254
P 0.503 0.092 0.212 0.000

Group n

IL-6 (ng/L)

t P

TNF-α (ng/L)

t Ppretherapy
Treatment was 
performed for 
28d

Pretherapy
Treatment was 
performed for 
28d

Research 
group 47 87.44±12.30 37.17±7.53 24.081 0.000 58.39±9.30 16.50±3.84 28.802 0.000

Control 
group 48 89.60±11.58 44.02±8.91 21.528 0.000 56.50±11.29 19.14±4.41 21.327 0.000

t -0.881 -4.043 0.890 -3.109
P 0.380 0.000 0.376 0.002

Group n

PGI2 (pg/L)

t P

TXA2 (pg/L)

t PPretherapy
Treatment was 
performed for 
28d

Pretherapy
Treatment was 
performed for 
28d

Research 
group 47 90.73±16.20 194.32±26.20 -23.120 0.000 433.6±78.5 143.0±32.5 23.662 0.000

Control 
group 48 93.36±18.51 201.10±28.42 -21.845 0.000 426.1±83.8 161.8±39.8 19.701 0.000

t -0.736 -1.208 0.450 -2.519
P 0.463 0.230 0.654 0.013

Group n

Blood amylase (U / L)

t P

AL (Bg/L)

t Ppretherapy
Treatment was 
performed for 
28d

Pretherapy
Treatment was 
performed for 
28d

Research 
group 47 1432.8±220.7 478.1±97.5 27.369 0.000 34.77±2.90 38.52±3.01 -6.182 0.000

Control 
group 48 1401.3±214.4 611.2±106.3 22.828 0.000 34.12±2.86 37.65±3.35 -5.518 0.000

t 0.706 -6.356 1.100 1.331
P 0.482 0.000 0.274 0.187

Table 3. Comparative analysis of laboratory indicators before and after treatment in the two groups ( sx ± ).

Group n Time of ICU treatment (d) Length of stay (d)
Research group 47 10.6±2.5 38.8±5.8
Control group 48 12.3±2.9 41.6±6.6
t -3.057 -2.195
P 0.003 0.031

Table 4. Comparison of ICU treatment duration and hospital stay between the two groups ( sx ± ).

Group n Cure Take a turn for the better Of no avail
Research group 47 19(40.43) 24(51.06) 4(8.51)
Control group 48 10(20.83) 29(60.42) 9(18.75)
Z -2.262
P 0.024

Table 5. Assessment of treatment effects in the two groups [n (%)].
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group was lower after 14d and 28d of treatment than that of the 
control group, and the SOFA score of the research group was 
lower than the control group; the duration and hospitalization of 
ICU treatment were shorter than that of the control group; the 
overall efficacy was better than that of the control group after 
28d of treatment group, and the complication rate was lower 
than that of the control group. The above results suggest that 
ultrasound-guided PCD combined with somatostatin treatment 
in SAP patients can more effectively relieve the patient's 
condition, reduce the occurrence of related complications, and 
improve the clinical treatment effect. Because PCD technology 
can effectively drain abdominal effusion, remove harmful 
substances in the effusion, inhibit early inflammatory reaction, 
reduce necrotizing infection of pancreas and peripancreatic 
tissue, delay or block the progression of SAP, and promote the 
outcome of the disease [25,26]. At the same time, the operation 
under ultrasound guidance is more accurate and causes less 
iatrogenic damage to patients [27].

Local and systemic inflammatory reactions are important 
pathological mechanisms of SAP. WBC is a commonly used 
inflammatory index in the clinic, rising during acute infection and 
hemorrhage [28]. PCT is a protein that is elevated during severe 
bacterial infection, sepsis, and multiple organ failure [29]. IL-6, 
TNF- α are a group of proinflammatory factors, which promote 
each other and cause an inflammatory cascade [30]. PGI 2 and 
TXA 2 are a group of factors with vasodilation and contraction 
effects, which are normally in balance and maintain the stability 
of pancreatic microcirculation [31]. TXA2 can promote platelet 
aggregation, cause vasoconstriction and vascular endothelial 
cell injury. PGI2 can antagonize the effect of TXA2, inhibit 
abnormal platelet activation, and protect vascular endothelial 
cells [32]. The disturbance of PGI2 and TXA2 levels in SAP 
patients may cause microthrombosis and lead to pancreatic 
microcirculation disturbance [33]. Blood amylase is a specific 
indicator of pancreatic injury, and its serum level can better 
reflect the degree of pancreatic injury [34]. ALB is a commonly 
used clinical nutritional index. Due to the influence of fasting, 
systemic inflammatory response, stress response and other 
factors, the body of SAP patients is in a state of negative nitrogen 
balance, and the level of ALB decreases when the disease is 
severe [35]. In this study, PCT, IL-6, TNF-α, TXA2 and blood 
amylase in the study group were lower than those in the control 
group after 28 days of treatment. These results suggest that 
ultrasound-guided PCD combined with somatostatin can more 
effectively inhibit excessive inflammatory response, reduce the 
severity of infection, prevent vascular endothelial injury and 
improve microcirculation in SAP patients. This is an important 
mechanism for the treatment of SAP. The reason is that PCD 
can clear peripancreatic effusion and abscess in time, reduce 

pathogen load and inflammatory load, and block pathological 
processes such as secondary systemic inflammatory response 
and microcirculation disturbance.
Conclusion.

In conclusion, ultrasound guided PCD combined with 
somatostatin treatment for SAP patients can more effectively 
alleviate the degree of inflammatory response, effectively 
alleviate the severity of the patient's condition, reduce the 
occurrence of related complications, and improve clinical 
treatment effectiveness.
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