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What is already known on this subject?

» In patients with infected necrotising pancreatitis, endoscopic
or percutaneous catheter drainage of the necrotic collection
as a first step is now considered standard treatment,
Patients in whom drainage alone does not lead to clinical
recovery need to undergo a more mvasnve necrosectomy
procedure.

Minimally invasive surgical necrosectomy and endoscopic
necrosectomy are gaining popularity over open
necrosectomy. There is, however, no clear evidence from
large comparative studies with clinical endpoints in

favour of minimally invasive techniques. As a result, open
necrosectomy is still an option in treatment guidelines, and
observational studies on open necrosectomy continue to be
published. v
A randomised trial comparing minimally invasive surgical
or endoscopic necrosectomy with open necrosectomy
with death as primary endpoint will most Ilkely never be
performed .




What are the new findings?

» This study included 1980 patients who underwent
necrosectomy for acute necrotising pancreatitis in 51
hospitals across 8 countries worldwide,

Detailed individual patient data were collected, and patients

~ undergoing minimally invasive necrosectomy were compared

with patients undergoing open necrosectomy for the primary
endpoint of in-hospital death.

To adjust for potential confounding and to study effect
modification by clinical severity, thorough statistical
analyses included multivariable regression modelling and
propensity score matching with stratification accordlng to
prenecrosectomy risk of death.

Minimally invasive surgical and endoscopic necrosectomy
~were associated with lower death rates than open
necrosectomy in patients who were severely ill at time of
necrosectomy.




A Matched cohorts

Actual deaths / Total patients (%)

Risk of Minimally
death at invasive surgical
baseline necrosectomy

Open Risk ratio
necrosectomy (95% ClI)

Low
Intermediate
High

Very high

3/87 (3)
11/ 108 (10)
14 /70 (20)

42/111 (38)

3/87(3) » 1.05(0.19 - 5.81)

8 /108 (7)
17 170 (24)
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B Matched cohorts

Actual deaths / Total patients (%)

Risk of
death at
baseline

Endoscopic

necrosectomy

Open

necrosectomy

Risk ratio
(95% Cl)

Low
Intermediate
High

Very high

1729 (3)
1/72 (1)
3/40 (8)

12/ 57 (21)

1129 (3)
7172 (10)
12/ 40 (30)

28/ 57 (49)

——
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418 patients with pancreatic or extrapancreatic necrosis

158 had sterile necrosis and were treated conservatively

assessed for eligibility
260 with (suspected or confirmed) infected necrosis
assessed for eligibility

162 exduded
44 did not meet the inclusion criteria
19 endoscopic step-up not possible
18 surgical step-up not possible
7 deceased before intervention possible
82 met the exclusion criteria
69 underwent previous drainage or surgery
for infected necrosis (most in referring hospitals)
7 indication for emergency laparotomy (bleeding,
abdominal compartment syndrome, perforation)
6 acute flare-up of chronic pancreatitis
36 declined to participate

98 randomly assigned

51 assigned to the endoscopic step-up approach 47 assigned to the surgical step-up approach

3 did not receive allocated treatment 1did not receive allocated
1 spontaneous clinical improvement treatment because of spontaneous
after randomisation clinical improvement after
2 treated in the surgery group™ randomisation

48 patients received allocated treatment 46 received allocated treatment

51included in intention-to-treat analysis 5 47 included in intention-to-treat analysis e

Figure: Trial profile
*Endoscopy unsuccessful.




Endoscopic Surgical step-up  Relative risk
step-up approach  approach (95%C1)

Health-care use
Median number of interventions§ 3(2-6)
Drainage procedures 1(1-3) 3(1-5)
Necrosectomies|| 2(1-4) 1(1-1)
Number of necrosectomies
0 22 (43%) 24 (51%) 0-84 (0-55-1-29)
1 9(18%) 18 (38%) 046 (0-23-0-92)
2 8 (16%) 3(6%) 2-46 (0-69-8-72)
23 12 (24%) 2 (4%) 553 (1:31-23-42)
Additional percutaneous drainage 14 (27%)
in the endoscopy group
Additional VARD procedure in 2(4%)
the endoscopy group
Additional endoscopic drainage
in the surgical group
Additional endoscopic
necrosectomy in the surgical
group
Days between first drainage and first necrosectomy
Median (range) 10 (5-16) 23(9-62)
Mean (SD) 14 (14) 33(30)

Days in ICU within 6 months of randomisation**
Median (IQR) 0(0-3) . 2(0-11)
Mean (SD) 13(31) 13(21)
Days in hospital within 6 months of randomisation
Median (IQR) 35(19-85) 65 (40-90)
Mean (SD) 53(47) 69 (38) . 0-014

Data are n (%), mean (SD), or median (IQR) unless otherwise stated. Relative risk is reported for dichotomous variables
for the endoscopic step-up approach as compared with the surgical step-up approach. ICU=intensive care unit.
VARD=video-assisted retroperitoneal debridement. *Multiple events in the same patient were considered as one
endpoint. 1Organ failure occurring after randomisation and not present 24 h before randomisation. $Patients were
assessed 6 months after randomisation; patient deaths were excluded. §This category included all drainage procedures |
{endoscapic or percutaneous) and necrosectomies {endoscopic or VARD) as part of the endoscopic or surgical step-up |
approach. §This category included primary drainage procedures (endoscopic or percutaneous) as part of the

endoscopic or surgical step-up approach and additional drainage procedures before and after necrosectomy in both
treatment groups. |[This category included all necrosectomies (endoscopic or VARD procedure) as part of the

endoscopic or surgical step-up approach. **For patients not present in ICU 24 h before randomisation.




Endoscopic step-up approach not
superior to surgical-step up In
reduction of major complications
or deadth



Endoscopic step-up approach
resulted in fewer pancreatic
fistulas and shorter length of stay



~or retrogastric WON, minimally
INnvasive surgical and endoscopic
necrosectomy achieve similar
results
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Table 1  Pre procedural Demographics

Characteristics Surgical Endo-therapy P value
n=20 n=20

Age, median (IQR) 55 (37-60.5) 55(42.5-66) 0.534
Female (%) 4 (20) 11 (55) 0.048
Race, Caucasian (%) 18 (90) 19 (95) 1.00
BMI mean+SD 30.1+7.4 29.8+7.3 0913
CCI 1.5 (1-2.5) 0.95 (0-1) 0.031
Etiology, n (%) 0.354
Gallstone 13 (65) 9 (45)
Alcohol 3(15) 3(12)
Idiopathic 2(10)
Other 6(30
WON size, mean+SD (cm) 15.2+4.2 11.2+4.9 0.008
WON size>10 cm (%) 18 (90) 12 (60) 0.065
WON size>15 cm (%) 10 (50) 3(15) 0.041
Location, n (%)
Head and neck 3(195) 5(25) 0.695
Body 15 (75) 11 (55) 0.695
Tail 10 (50) 5295 0.191
Encompassing entire gland 2 (10) 4 (20) 0.661

Eight of the nine patients with biliary etiology underwent cholecystecto-
my prior to the endoscopic CG (mean time from cholecystectomy to
endoscopic CG=26.9 weeks; range 1-72 weeks). Only one patient
underwent cholecystectomy post endoscopic CG (8 weeks)

CCI Charlson Comorbidity Index




Characteristic

Surgical n=20

Endotherapy n=20 p value

Time from AP to treatment, weeks, median (IQR)

9 (6-12)

8 (6-44)

0.470

Number of patients requiring post procedure
re-intervention for residual WON

Number of Post-procedure Intervention/patient
median (range) ,

b

Number of patients requiring post procedure

re-intervention for residual WON

.

Number of Post-procedure Intervention/patient

median (range)

é

3(15)°

0 (0-1)

7

3 (\15)3

0 (0-1)

9 (45)°

1 (0-10)

0.082

0.008

4

9 (\45)b

1 (0-10)

Index procedure LOS, days median (IQR)
Total LOS (index +re-interventions), median(IQR)
Failure

7 (5-7)
7 (6-10)
3 (15)°
0.42+1.0

5408+6851
17,977+20,191
2996+1229
23,206+15,676

2 (1-6)

3 (1.5-11)
2(10)°
3.6+3.3

6917+6293 0.017
32,087+43,272 0.855
331242178 0.855
24,993+31,494 0.168

Time to resolution, months, mean (= SD)

Cost of primary admission per day
Total cost of all related readmissions
Cost of readmission per day

Overall cost (primary+all readmissions)

 All three re-interventions (failures) in the surgical group were endoscopically treated
® The nine re-interventions were: 8=endoscopic and 1=percutaneous radiologically placed drain
¢ For the surgery group, failure was defined a priori as any re-intervention after the index surgical procedure

4 For the endotherapy group, failure was defined a priori as salvage surgery after exhausting all endotherapeutic
measures




Parameter

Age
Sex (F)
BMI

Charlson Comorbidity
index

WON diameter >10 cm

WON diameter>15 cm

No re-intervention
n=11

57 (38-70)
5 (45.5)

24 (22-37)
1(0-1)

5 (45.5)
0 (0)

Re-intervention
n=9

53 (47—66)

6 (66.7)

31.7 (28.2-37)
1(0-1)

7 (77.8)
3 (33.3)

P value

0.879
0.406
0.043
0.933

0.197
0.074

Odds ratio
(95 % CI)

0.99 (0.94-1.06)
2.4 (0.39, 14.9)
1.13 (0.98-1.31)
0.88 (0.33-2.3)

42 (0.59-30.1)

Predicts event
perfectly
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Allocated to Laparoscopic drainage (n+ 30)
+ Recsived alocated intervention (n= 30)

¢ Did not receive aliocatod intervention (ne 0)

Lost to follow-up (n= 0)
Discontinued intervention (give reasons) (n= 0)

Excuded (n= 122)

¢ Spontaneous resclution (n= 54)
¢ Lost to follow up (n=26)

¢ Other reasons (ne 42)

Aliocated to Endoscopic drainage (n= 30)

¢ Roceived sllocated intervention (ne 29)

¢ Did not receive allocated intervention due 10
aneurysmal biseding (n= 1)

Lost 10 follow-up for unknown reason (ne 1)

Discontinued intarvention (give ressons) (n= 0)




Parameter

Laparoscopic group
(n=230)

Endoscopic group
(n=30)

Pseudocyst

Walled off necrosis

Location
Predominantly head

Head and body
Body and tail

Mean size (volume in cc)
(range)

Wall thickness (mm)
Splenic vein thrombosis

6 (20%)
24 (80%)

2
15
13

1166.1+1086.1
(245-3840)

0.57+0.17
2

5 (16.6%)
25 (83.3%)

1
15
14

1355+827.9
(158-3160)

0.56+0.15
0




Parameter

Laparoscopic group
(n=30)

Endoscopic group
(n=30)

Successful drainage after index procedure
Overall successful outcome

Conversion rate

External tube drainage

Necrosectomy

25 (83.3%)
28 (93.3%)
3 (10%)

2 (6.6%)
21 (70%)

23 (76.6%)
27 (90%)
NA

NA

12 (40%)*

Median (range) time to oral Iecding (h)
Duration of antibiotics (mean, days)

Hospital stay (days)
Median, range

60 (Z4-9%)
11.1+£5.2
7 (4-52)

8 (4—1638)
13.2+84
8 (3—-69)

NA not applicable

“Necrosectomy was done at a subsequent session




Parameter

Laparoscopic group
(n=30)

Endoscopic group
(n=30)

Clavien Dindo class I
Delayed gastric emptying
Surgical site infection
Enterocutaneous fistula
Stent migration

Clavien Dindo class II
Blood transfusion

3 (10%)
5(16.6%)
1(3.3%)
NA

8 (26.6%)

1(3.3%)
NA
NA
1 (3.3%)

3 (10%)

Fever

9 (30.0%)

19 (63-3%)

Pneumonia
Clavien Dindo class III

2 (6.6%)

0

Gastric perforation with peritonitis 1(3.3%)

Need for additional procedures
Endoscopic drainage/lavage 15

Percutaneous drainage
Laparoscopic drainage

NA

2
2

Clavien Dindo class IVa
Respiratory failure
Septic shock
Peritonitis with shock

Mortality

1(3.3%)
1 (3.3%)
0
0

1 (3.3%)
0
1 (3.3%)
0




Laparoendoscopic Transgastric
Pancreatic Debridement
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WON Inaccessible for endoscopic
necrosectomy may be amenable
to minimally invasive surgical
necrosectomy









Transperitoneal Pancreatic
Debridement
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A multidisciplinary approach that

considers endoscopic and minimally
Invasive surgical tfechniques is preferred
over open surgical procedures

Anatomic factors and loca
will Influence the approach

“Pancreas” by “Weird Al"” Yankovic, 2006

expertise
chosen



