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Abstract

BACKGROUND

Although the “Step-up” strategy is the primary surgical treatment for infected
pancreatic necrosis, it is not suitable for all such patients. The “One-step” strategy
represents a novel treatment, but the safety, efficacy, and long-term follow-up have not

yet been compared between these two approaches.

AIM
We aim to compared safety, efficacy, and long-term follow-up of two surgical

approaches in order to providing a reference for infected pancreatic necrosis treatment.

METHODS

This was a retrospective analysis of infectious pancreatic necrosis patients who
underwent “One-step” or “Step-up” necrosectomy at Xuan Wu Hospital, Capital
Medical University, from May 2014 to December 2020. The primary outcome was the
composite endpoint of severe complications or death. Patients were followed-up every
6 mo after discharge until death or June 30, 2021. Statistical analysis was performed

using SPSS 21.0, and GraphPad Prism 8.0, and statistical significance was set at P < 0.05.

RESULTS

One-hundred-and-fifty-eight patients were enrolled, of whom 61 patients underwent
“One-step” nﬁ'osectomy and 97 patients underwent “Step-up” necrosectomy. During
the long-term follow-up period, 40 patients in the “One-step” group, and 63 patients in
the “Step-up” group survived. The time from disease onset to hospital admission (53.69
+ 38.14 VS 32.20 + 20.75, P < 0.001) and to initial surgical treatment was longer in the
“Step-up” than in the “One-step” group (54.38 + 10.46 VS 76.58 + 17.03, P < 0.001).
Patients who underwent “Step-up” necrosectomy had a longer hospitalization duration
(65.41 + 28.14 VS 52.76 + 24.71, P = 0.02), and more interventions (4.26 +1.71 VS 3.18 +

1.39, P < 0.001). Postoperative inflammatory indicator levels were significantly lower




than preoperative levels in each group. Although the incisional hernia incidence was
higher in the “One-step” group, no significant difference was found in the composite
outcomes of severe complications or death, new-onset organ failure, postoperative
complications, inflammatory indicators, long-term complications, quality of life, and

medical costs between the groups (P > 0.05).

CONCLUSION
Compared with the “Step-up” approach, the “One-step” approach is a safe and effective
treatment method, with better long-term quality of life and prognosis. It also provides

an alternative surgical treatment strategy for patients with infected pancreatic necrosis.

Key Words: acute pancreatitis; follow-up; infectious pancreatic necrosis; safety and

efficacy; surgical approach

Zheng Z, Di L], Ding YX, Guo Y, Mei WT, Qu YX, Cao F, Li F. Comparison of the safety,
efficacy, and long-term follow-up between the “One-step” and “Step-up” approaches

for treating infected pancreatic necrosis. World | Gastrointest Surg 2021; In press

Core Tip: This was a retrospective study comparing the safety, efficacy, and long-term
follow-up between the “One-step” approach and “Step-up” approach for patients with
infected pancreatic necrosis. The results indicated that the “One-step” approach is a safe
and effective treatment method, with better long-term quality of life and prognosis
which provides a novel surgical treatment strategy for infected pancreatic necrosis

patients.

INTRODUCTION

Acute pancreatitis (AP) is a common disease of the digestive system [l. The mortality
rate of severe acute pancreatitis is 15-20%, while that of infectious necrotizing

pancreatitis (IPN) is as high as 30% [Pl Generally, surgical intervention for infectious




necrotizing pancreatitis (IPN) is delayed I°l. In terms of surgical intervention, pancreatic
debridement has changed from a large incision and a wide range of anatomical
debridement, to minimally invasive treatment 4. The “Step-up” surgical treatment
strategy has become the mainstream IPN surgical treatment. In this strategy, at the early
stage of the disease, percutaneous drainage (PCD) is first performed under imaging
guidance, and surgical debridement is then performed when necessary, using
incremental and progressive treatment [> 6. Compared with traditional open
necrosectomy, the “Step-up” strategy can effectively reduce the incidence of
complications and mortality in patients and has good long-term efficacy 7. However, in
clinical practice, the pancreatic necrotic tissue could not be removed completely even
after repeated puncture and drainage treatment in some IPN patients, due to the lack of
a safe and effective puncture and drainage paths, which prolongs the treatment cycle,
and may even make it impossible to complete the PCD treatment 8l In addition, due to
individual differences among IPN patients, the degree of necrosis and liquefaction of
pancreatic tissue vary. Therefore, when some IPN patients with “dry” necrosis undergo
“Step-up” treatment, the poor drainage effect of PCD often leads to insignificant relief
of infection and poisoning symptoms, and there remains a need to remove necrotic
tissue [% 10 This not only increases the surgical trauma and medical burden on the
patient, but may also delay the patient’s optimal treatment time, which is not conducive
to recovery I3l Therefore, it remains unclear whether the “Step-up” strategy is suitable
for all patients with IPN.

Based on this, we have developed and applied the “One-step” surgical approach to
treat IPN. This approach involves direct minimally invasive debridement, instead of
PCD. A preliminary retrospective study from our center confirmed that the “One-step”
approach has better surgical efficacy and safety, but there is a lack of clinical data
comparing it with the “Step-up” approach [8l.

Consequently, the present study compared the safety, efficacy, and long-term follow-up
survival data in IPN patients treated with the “One-step” approach and those treated

with the “Step-up” approach, with a view to presenting a new surgical approach to




guide clinical treatment. We present the following article in accordance with the

STROBE reporting checklist.

MATERIALS AND METHODS

Study design and setting

This study was a retrospective analysis of clinical data of IPN patients who underwent
“One-step” necrosectomy or “Step-up” necrosectomy at Xuan Wu Hospital, Capital
Medical University, from May 2014 to December 2020. The study was approved by the
Ethics Committee of Xuanwu Hospital, Capital Medical University (No. 2020-158) and
was conducted in accordance with the principles of the Declaration of Helsinki (as
revised in 2013). The registration number was ChiCTR2100044348. Because this was a
retrospective study that only analyzed existing clinical and follow-up data, the need to
obtain informed patient consent was waived. All patient data were analyzed
anonymously using an electronic data capture system. A detailed flowchart is

illustrated in Figure 1.

Patient’s enrollment criteria

The following patients were included: 1) Patients suspected of having or diagnosed
with IPN based on abdominal computed tomography (CI) and laboratory
examinations, such as the “bubble” sign on CT or bacteria or fungi detected by culture
of fine-needle aspiration samples. 2) Patients with IPN mainly included those with
acute necrotic collection with infection and walled-off necrosis with infection. 3)
Patients of either sex who were aged 18—80 years. 4) Patients who had undergone
“One-step” or “Step-up” necrosectomy. 5) Patients who underwent video-assisted
minimally invasive debridement. 6) Patients who had not previously undergone
necrosectomy or surgery for pancreatic-related complications. 7) Patients with complete
clinical and follow-up data.

The exclusion criteria were as follows: 1) A previous history of pancreatic necrotic tissue

drainage or debridement. 2) Previous exploratory laparotomy for acute abdominal




disease or pancreatitis. 3) Acute exacerbation of chronic pancreatitis or recurrent acute
pancreatitis (RAP). 4) Inability to tolerate video-assisted minimally invasive
debridement and anesthesia due to physical conditions. 5) Acute pancreatitis with
abdominal compartment syndrome or abdominal organ perforation. 6) Incomplete

clinical data or data that could not be statistically analyzed.

Surgical procedure

1. “One-step” minimally invasive necrosectomy

“One-step” minimally invasive necrosectomy can be performed via the omentum sac,
retroperitoneal, or combined approach. The surgical procedure was described in detail
previously [8, and included incision via the omental sac and/or retroperitoneal
approach, after which video-assisted pancreatic necrotic tissue debridement was
performed.

2. “Step-up” minimally invasive necrosectoiny

“Step-up” minimally invasive pancreatic necrosectomy used PCD as the initial
treatment option for IPN. The surgical approach was the same as for “One-step”
treatment. If there was residual infection in the abdominal cavity after minimally
invasive surgery, PCD treatment was preferred. The detailed surgical procedures have

been described previously [51.

Observation indicators and data collection

1. Primary outcomes

The primary outcome of this study was the composite endpoint of severe complications
or death. Severe complications were defined as Clavien— Dindo Grade IlIa or higher 1],

2. Secondary outcomes

The secondary outcomes included the time from disease onset to hospital admission;
time from disease onset to initial surgical treatment; new-onset organ failure; number of
organs in failure; postoperative short-term complications (such as pancreatic fistula,

intra-abdominal bleeding, enterocutaneous fistula, or viscera perforation); length of stay




in the intensive care unit (ICU); total length of hospital stay; number of operations;
operation time; number of interventions; number of drainage tubes used; overall
survival rate; changes in perioperative inflammatory indicators, including white blood
cell (WBC), interleukin-6 (IL-6), C-reactive protein (CRP), and procalcitonin (PCT); long-
term complications (such as endocrine insufficiency, exocrine insufficiency, chronic
pancreatitis, incisional hernia, recurrence pancreatitis, pancreatic pseudocyst, pancreatic
portal hypertension, and pancreatic cancer); scores on the SF-36 and EQ-5D rating
scales; Izbicki pain score; and perioperative medical costs. The specific definitions of the
primary and secondary outcomes are described in Table 1. Clinical data were extracted
from internet-based case records of Xuanwu Hospital, Capital Medical University, by
three local doctors (DYX, GYL, and MWT). Follow-up was performed by another three
local doctors (ZZ, L]D, and QYX).

Follow-up

The patients were followed up every 6 mo after surgery. After discharge, the patients
were followed up by means of outpatient visits, inpatient visits, telephone contact, or
mail. During the follow-up period, patients were required to undergo physical
examinations, abdominal CT scans, and laboratory tests. In addition, researchers will
monitor related clinical symptoms, such as abdominal pain, bloating, weight loss, and
diarrhea. Physical examination will be conducted mainly to check for postoperative
incisional hernia. Abdominal CT scans will primarily focus on morphological changes
of the pancreas and blood vessels in the abdominal cavity. Laboratory tests will include
routine blood tests, blood biochemistry tests, and fecal elastase-1 examination in order
to clarify whether patients are accompanied by long-term complications. In addition,
enrolled patients also needed to receive the SF-36, EQ-5D, and Izbicki pain scores to
further evaluate the quality of life of patients after surgery. The survival time was
estimated from the date of operation to the date of death or until June 30, 2021. The

follow-up period ended on June 30, 2021.




Statistical analysis

Statistical analysis was performed using SPSS (version 21.0; IBM Corp., Armonk, NY,
USA) and GraphPad Prism 8.0 (GraphPad Software, La Jolla, CA, USA). Continuous
variables with normal distributions were described as mean * standard deviation, and
an independent sample t-test was used for comparisons. Continuous variables with
non-normal distributions were described by the median (interquartile range), and the
Mann- Whitney U test was used for comparisons. The chi-square test or Fisher’s exact
test was used for categorical variables and to assess adverse events. The Kaplan— Meier
method was used for survival analysis. The log-rank test was used to compare the
complication rates between the two surgical approaches. P values < 0.05, were

considered statistically significant.

RESULTS

Baseline characteristics of enrolled patients

Overall, 195 patients with AP who underwent surgery between May 2014 and
December 2020 were retrospectively analyzed. Of these, 37 patients did not meet the
inclusion criteria and were excluded. Among them, 21 patients had previously
undergone pancreatic necrosectomy due to RAP, 9 patients had undergone exploratory
laparotomy, and 7 patients had wundergone surgery because of AP-related
complications. Finally, 158 patients met the inclusion criteria, of which 61 patients
underwent “One-step” necrosectomy and 97 patients underwent “Step-up”
necrosectomy. Eight and 12 patients died during hospitalization in the “One-step”
necrosectomy and “Step-up” necrosectomy groups, respectively. After discharge, all
patients underwent regular follow-ups. The research flow chart is shown in Figure 1.
The baseline characteristics were similar between the two groups. Gallstones were the
most common etiology in our study. However, since the majority of IPN patients were
referred to our center, and most of the patients who underwent the “Step-up” approach
had already undergone PCD treatment at other hospital, the time from onset of disease

to admission was significantly longer in the “Step-up” than in the “One-step” group




(53.69 + 38.14 VS 32.20 + 20.75, P < 0.001). In the “One-step” group, the time from onset
of disease to receiving initial surgical treatment was shorter than in the “Step-up” group
(54.38 £ 10.46 VS 76.58 + 17.03, P < 0.001). There were no significant differences were in
the ASA score, APACHE II score, CT severity index, pancreatic necrosis extent, and AP
severity (Table 2).

Perioperative clinical outcomes

All patients underwent minimally invasive surgical treatment. In the “Step-up” group,
32 patients (32.9%) were cured after PCD treatment alone, without pancreatic
necrosectomy. The remainder of the patients in the “Step-up” group (65 patients, 67.1%)
underwent necrosectomy after PCD due to continuous progression of the disease.
Among them, trans-lesser sac pancreatic necrosectomy was the most common surgical
approach used in both groups at our center. In addition, severe complications or death
composite outcomes (18% vs. 20.6%, P = 0.69) were comparable between the two
groups. Although new-onset organ failure involving pulmonary and cardiovascular
diseases was common, there were not statistically significant differences between the
groups (P = 0.73). No significant difference was found in postoperative complications,
blood loss, number of operations, and operation time. Compared with the “One-step”
group, patients who underwent “Step-up” necrosectomy had longer total length of
hospitalization and underwent more interventions (total length of hospitalization: 65.41
+ 28.14 VS 52.76 + 24.71, P = 0.02; number of interventions: 4.26 + 1.71 vs. 3.18 £ 1.39, P <
0.001). However, the postoperative ICU stay and total length of ICU stay were not
significantly different between the groups. Additionally, there were fewer drainage
tubes used in the “One-step” group than in the “Step-up” group (3.9 £ 1.0 VS 4.43 +
1.77, P = 0.04) (Table 3).

Changes in inflammatory indicators
Interestingly, there were no significant differences in perioperative inflammatory

indicators and vital signs between the two groups (Table 4). However, within each




group, compared with before the operation, the inflammatory indicators were
significantly decreased on the 3rd day after the operation. The vital signs and
inflammatory indicators were significantly improved on the 7th day after surgery. In the
“One-step” group, the postoperative level of WBC (11.04 + 6.31 VS 7.51 £ 3.0, P = 0.003),
NE (80.86 + 8.3 VS 69.30 + 6.1, P = 0.019), CRP (115.3 + 81.8 VS 62.63 + 25.6, P = 0.0002),
PCT (1.18 £ 1.0 VS 0.37 £ 0.3, P < 0.001), and IL-6 (113 £ 91.8 VS 46.3 + 22.6, P = 0.00097)
were significantly lower than the preoperative levels. Postoperative vital signs were
also better than preoperative values (Figure 2). In the “Step-up” group, the
postoperative level of WBC (11.33 + 6.03 VS 748 + 2.4, P = 0.0012), NE (79.57 + 8.9 VS
65.14 + 7.8, P = 0.0367), CRP (118.5+ 85.7 VS 68.05 + 38.1, P = 0.0089), PCT (1.08 £ 2.2 VS
0.31 £ 0.2, P =0.0004), IL-6 (116 + 95.1 VS 49.7 + 274, P = 0.00073) and vital signs were

also better than the preoperative levels (Figure 3).

Long-term complications in surviving patients

In the follow-up period, 103 patients survived and received regular follow-ups after
discharge. Of these, 40 patients were in the “One-step” and 63 patients were in the
“Step-up” group. As shown in Table 5, the incidence of incisional hernia was higher in
the “One-step” group (20.5% VS 6.3%, P = 0.03). New-onset endocrine insufficiency was
present in 12 patients (30%) in the “One-step” group and in 28 patients (45%) in the
“Step-up” group, which was not statistically significantly different (P = 0.143). Fecal
elastase-1 (FE-1) levels were used for detecting exocrine insufficiency, with mean values
of 254.1 + 107.8% and 257.9 + 93.3 in the two groups, respectively (P = 0.85). Levels of
FE-1 < 200 pg/g were presenhin 14 patients (35%) in the “One-step” group, and 21
patients (33.3%) in “Step-up” group (P = 0.86). There was no significant difference in
exocrine insufficiency between the two groups. In addition, there was no difference in
other long-term complications between the two groups, which further confirmed that
the “One-step” approach could obtain therapeutic effects similar to those of the “Step-

up” approach.




Quality of life in surviving patients

Patients underwelé quality of life evaluation every 6 mo after discharge during the
follow-up period. There was no statistically significant difference in the SF-36 physical
or mental health score, EQ-5D health status score, or Izbicki pain score between the

groups (Table 6).

Medical costs

As shown in Table 7, the surgical costs of the “One-step” approach were lower than
that of the “Step-up” approach, as the former approach did not require PCD (18582.37 +
5918.45 VS 29641.63 + 6795.11, P < 0.001). However, due to the similar baseline
characteristics of AP severity and extent of pancreatic necrosis, the ICU costs (P = 0.87)
and perioperative total medical costs (P = 0.34) were not different between the two
groups. The follow-up costs per year, which included outpatient costs (P = 0.71),
auxiliary examination costs (P = 0.58), and drug costs (P = 0.82), were also similar in the

two surgical approaches per year.

Survival analysis

During the follow-up period, 11 patients died, 24 were lost to follow-up, and 103
patients survived. Of these, 4 patients who died, 9 patients who were lost to follow-up,
and 40 patients who survived were in the “One-step” group, while 7 patients who died,
15 patients who were lost to follow-up, and 63 patients who survived were in the “Step-
up” group. As illustrated in Figure 4, the mean follow-up time was 69.17 + 2.53 mo
(95%Cl: 64.02—74.16). The total loss to follow-up rate was 15.2%. The overall survival
(OS) rate in the “One-step” group and “Step-up” group was 10% (4/40) and 11.1%
(7/63), respectively, with no significant difference (P = 0.875).

DISCUSSION
The PANTER study, conducted by the Dutch Pancreatitis Working Group in 2010, was

regarded as a milestone event in IPN treatment and has attracted extensive attention,




resulting in the minimally invasive “Step-up” strategy becoming an important method
for the current treatment of IPN [5 12l However, as this strategy is not applicable to all
IPN patients, we here compared it our “One-step” approach. We show that, compared
with the “Step-up” approach, the “One-step” approach has the advantages of
effectively reducing the total length of hospital stay, number of interventions, number
of drainage tubes used, and surgical costs. While it does not increase the incidence of
severe complications, organ failure, or mortality, it significantly improves the
perioperative inflammatory indicators and stabilizes the vital signs of patients,
achieving a short-term efficacy and safety similar to the “Step-up” approach. In
addition, our long-term follow-up showed that the incidence of pancreatic endocrine or
exocrine insufficiency, quality of life, and long-term prognosis were not significantly
different in patients who underwent the “One-step” approach and those who
underwent the “Step-up” approach. Moreover, the medical costs to patients were not
increased. The results of this study demonstrated that there was a similar effect between
the two approaches in the long-term follow-up. However, the disadvantages of the
“One-step” approach is that the long-term probability of incisional hernia is higher than
that of the “Step-up” approach. The main reason for this is that the “One-step”
approach usually involves a small incision to assist in pancreatic necrosectomy. The
long-term indwelling drainage tube in the local abdominal wall and repeated
inflammatory stimulation lead to a decrease in abdominal wall tension, which may
cause incisional hernia.

In addition, since the vast majority of patients enrolled in our center were referred from
other hospitals, the referral rate was over 90%. Among them, some patients who
underwent “Step-up” treatment were transferred to our center for further treatment
after receiving PCD, which failed, at another hospital. Consequently, the time from
disease onset to hospital admission of the patients and then to the initial surgical
treatment was significantly longer for these patients than for those treated with the

“One-step” approach. This also partly delayed the optimal timing of treatment,




increased the number of interventions, and increased the total length of hospital stay for
patients in the “Step-up” group.

The present study found that the inflammatory indicators and vital signs in the “One-
step” group were significantly improved on the 7th day after operation as compared
with preoperatively. Among them, the level of WBC decreased from 11.04 + 6.31 to 7.51
+ 3.0, the level of NE decreased from 80.86 + 8.3 to 69.30 + 6.1, the level of CRP
decreased from 115.3 + 81.8 to 62.63 + 25.6, the level of PCT decreased from 1,18 + 1.0 to
0.37 £ 0.3 and the level of IL-6 decreased form 113 + 91.8 to 46.3 + 22.6. These differences
were statistically significant (P < 0.05). However, there were no significant differences in
perioperative inflammatory indicators and vital signs between the “One-step” approach
and the “Step-up” approach. This demonstrates that the “One-step” approach has a
similar surgical efficacy as the “Step-up” approach.

In terms of surgical safety, the 61 patients who underwent “One-step” treatment in this
study were all treated successfully. The mortality rate of the patients was 13.1% (8/61).
The incidence of new-onset organ failure was 16.4% (10/61), of which 5 patients had
multiple organ failure (mainly respiratory and circulatory failure). The incidence of
postoperative complications, such as intrabdominal bleeding (3.3%, 2/61), pancreatic
fistula (26.2%, 16/61) and enterocutaneous fistula or viscera perforation (4.9%, 3/61)
were similar to the “Step-up” approach. Some studies have reported that the “One-
step” approach was first used by endoscopists for the treatment of pancreatic
pseudocysts, and its therapeutic effect and surgical safety were better than that of the
“Step-up” approach [13.14. Currently, only a few centers have reported using the “One-
step” approach, which includes the trans-lesser sac approach, retroperitoneal approach,
or combined approach for treating IPN [¥15]. Among these approaches, the trans-lesser
sac is the most commonly used surgical approach in our center 18, The advantages of
“One-step” necrosectomy through the trans-lesser sac is that it can reduce interference
with the patient’s abdominal cavity and reduce the incidence of operation-related
complications. It can avoid the use of PCD treatment, shorten the overall hospitalization

time to some extent, and promote the patient's recovery. In addition, under




laparoscopy, the surgical view is wide, and the surgeon can better perform accurate
anatomical positioning, which facilitates thorough removal of pancreatic necrotic tissue,
reduces iatrogenic injury, and reduces surgical risks, while ensuring the patient’s safety
to the greatest extent and facilitating the therapeutic effect.

During the follow-up period, we analyzed the clinical data of 103 surviving IPN
patients to explore long-term complications, quality of life, medical costs, and OS rate.
The OS rate in the “One-step” group was 10%, similar to that of the “Step-up” group.
Except for incisional hernia, other long-term complications, including pancreatic
endocrine or exocrine insufficiency, chronic pancreatitis, recurrent pancreatitis,
pancreatic pseudocyst, and pancreatic portal hypertension, were not significantly
different between the two surgical groups. However, although the “One-step” approach
can achieve a similar long-term effect as compared with “Step-up” approach,
postoperative pancreatic endocrine/exocrine insufficiency and patient’s quality of life
still require attention from clinicians [16].

According to the research results, approximately 1/3d of patients had pancreatic
endocrine insufficiency, and about 40% of patients had diabetes or pre-diabetes after
AP, which was mainly caused by irreversible pancreatic damage [7- 18l Winter
Gasparoto ef al followed-up AP patients for an average of 2.9 years and found that
43.7% of the patients developed pre-diabetes and 31.3% developed diabetes after AP [1°],
A large study in Taiwan that followed 2966 patients with AP and 11864 healthy controls
over a long period found that the incidence of diabetes in the first 3 mo after the onset
of AP was 60.8/1000 per year compared to 8.0/1000 per year in the control group [201.
The risk of developing diabetes in the first 3 mo after AP onset was 5.9 times higher
than that in the control group. The incidence of diabetes 3 mo after the onset of AP was
22.5/1000 per year compared to 6.7/1000 per year in the control group. The risk of
diabetes 3 mo after the onset of AP was 2.54 times higher than that in the control group
[0l Additionally, Gupta et al found that 40% of AP patients developed diabetes after an
average of 31.3 mo of follow-up 21l. The above results are consistent with the results of

the present study, indicating that the proportion of AP patients with long-term




pancreatic endocrine insufficiency gradually increases with prolonged follow-up time
and patient age. This suggests that clinicians should pay attention to postoperative
glucose monitoring and regulation, as well as long-term follow-up of patients’
pancreatic secretion function.

In addition, another study reported that the probability of pancreatic exocrine
insufficiency (PEI) within 1 year in patients with AP is 61-85%, and that PEI will last
for 6-18 mo in some patients [17.22. However, pancreatic function improves with the
passage of postoperative time in some patients, and the incidence of PEI also decreases
1], However, some patients still require long-term oral trypsin to improve their clinic
symptoms, which is consistent with the results of the present study. Currently, PEI, as a
common complication after pancreatic surgery, can lead to decreased quality of life and
malnutrition in patients, which can be life-threatening in severe cases. Pancreatic
surgeons should pay appropriate attention to this issue. Additionally, because some
patients with pancreatic endocrine or exocrine insufficiency require long-term oral
medications or need to undergo necessary imaging and laboratory examinations
regularly. Thus, the medical expenses of these patients are significantly iEreased, and
their long-term quality of life is affected to varying degrees. However, there was no
significant difference between the two surgical approaches in terms of long-term
complications and medical costs. Consequently, the present study confirms that the
“One-step” surgical approach has similar long-term efficacy and prognosis as the “Step-
up” approach.

In summary, the author believes that the indication for the “One-step” approach is the
lesion area is mainly involved in the peripancreatic or peripancreatic involving the
posterior colonic space. The patient’s general condition is stable and can tolerate
minimally invasive surgery. The advantages of this procedure are: 1) the lesions on the
pancreatic head, and pancreatic body and tail can be treated simultaneously; 2)
laparoscopy has broad field of vision, strong ability to remove necrotic tissue, and can
be used to control intraoperative bleeding by a variety of means; 3) this procedure has

little interference with laparoscopy and is helpful to the rapid recovery of digestive tract




function; 4) the anatomical position is clear and the localization is more accurate; 5) this
procedure avoids PCD treatment and helps to shorten the length of hospital stay. The
disadvantage is that there is the possibility of stomach and colon injury. For non-low
drainage, negative pressure suction should be carried out in the early postoperative
period to maintain the drainage effect. Meanwhile, there is a risk of long-term incisional
hernia. In addition to the above-mentioned condition, the “Step-up” approach can be
applicable for EN patients in other conditions.

However, the present study also had some limitations. First, this was a retrospective,
single-center study involving a small sample size. There may be a certain bias in the
analysis of clinical data. Secondly, the research and exploration of the “One-step”
approach mainly focused on patients without organ failure or who had passed the
delayed operative waiting period through conservative treatment. Thus, this surgical
approach has Et been applied in the treatment of patients with IPN complicated with
organ failure. Hence, we need to confirm the current findings further by using large-

sample, randomized controlled studies.

CONCLUSION

Compared with the “Step-up” approach, the “One-step” approach is a safe and effective
treatment method, with better long-term quality of life and prognoses. These findings
provide a new concept that allows diversification of surgical treatment strategies for
IPN patients, and also indicates that an individualized treatment strategy for each
patient is more appropriate than a single set treatment strategy for a complex and
variable disease such as IPN. Thus, this approach can be used as a new surgical

treatment option for IPN in future.

ARTICLE HIGHLIGHTS

Research background
Although the “Step-up” strategy is the primary surgical treatment for infected

pancreatic necrosis, it is not suitable for all infected pancreatic necrosis patients.




Research motivation
The “One-step” strategy represents a novel treatment, but lack of the safety, efficacy,

and long-term follow-up clinical data which compared with “Step-up” approach.

Research objectives
This study aimed to compared the safety, efficacy, and long-term follow-up of two

surgical approaches.

Research methods
Patients were retrospectively assessedacomposite endpoint of severe complications or
death as the primary outcome. t-test, chi-square test or Fisher’s exact test and Kaplan-

Meier curves were used for further analysis.

Research results

The time from disease onset to hospital admission (53.69 + 38.14 VS 32.20 + 20.75, P <
0.001) and to initial surgical treatment was longer in the “Step-up” than in the “One-
step” group (54.38 + 10.46 VS 76.58 + 17.03, P < 0.001). Patients who underwent “Step-
up” necrosectomy had a longer hospitalization duration (65.41 + 28.14 VS 52.76 + 24.71,
P =0.02), and more interventions (4.26 + 1.71 VS 3.18 + 1.39, P < 0.001). Postoperative
inflammatory indicator levels were significantly lower than preoperative levels in each
group. Although the incisional hernia incidence was higher in the “One-step” group, no

significantly difference in other observation indicators.

Research conclusions
The “One-step” approach is a safe and effective treatment method, with better long-

term quality of life and prognosis.

Research perspectives




The “One-step” approach provides an alternative surgical treatment strategy for

patients with infected pancreatic necrosis.




70299 Auto Edited.docx

ORIGINALITY REPORT

S

SIMILARITY INDEX

PRIMARY SOURCES

B B

pesquisa.bvsalud.org 27 words — 1 0/0

Internet

acrabstracts.org 25 words — < 1 %

Internet

Iaiping Zhang, Zhe Cao, Rufu Chen, YigiDuetal. < 1 0%
A Chinese consensus statement on the diagnosis

and treatment of pancreatic exocrine insufficiency after

pancreatic surgery (2018)", Journal of Pancreatology, 2018

Crossref

Zhi Zheng, Haigiao Zhang, Rui Xu, Jie Yin, Jun Cai, 14 words — < 'I %
Jun Zhang, Guangyong Chen, Zhongtao Zhang.

"Assessment of risk factors of lymph node metastasis and

prognosis of Siewert Il/1ll adenocarcinoma of esophagogastric

junction: a retrospective study", Research Square, 2020

Crossref

0
apm.amegroups.com 14 words — < 1] Y

Internet

0
atm.amegroups.com 14 words — < 1 /0

Internet

0
hbsn.amegroups.com 13 words — < 1 /0

Internet



n jtd.amegroups.com 12 words — < 1 %

Internet



