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INTRODUCTION

Pancreatic fluid collections (PFC) result from acute and
chronic pancreatitis during which inflammation com-
promises gland integrity causing pancreatic juices to

Robert Dorrell’
Clancy Clark* | Girish Mishra’ |

| Greg Russell? | Madison Nguyen® |

Swati Pawa’

Abstract

Objectives: Hemorrhagic pancreatic fluid collections (hPFC) are a complica-
tion of pancreatitis with an unknown influence on prognosis. Advancements
in endoscopic management of PFC have improved results over their surgical
and percutaneous alternatives. We performed a propensity-matched analy-
sis comparing clinical outcomes in hemorrhagic and non-hemorrhagic PFC
(nhPFC).

Methods: From November 2015 to November 2021, a retrospective com-
parative cohort analysis was performed comparing clinical outcomes for
patients with hPFC and nhPFC managed with lumen-apposing metal stents.
Propensity score matching was used to balance the two subgroups. Wilcoxon
two-sample tests were used to compare continuous variables and Fisher’s
exact test was used to compare categorical variables. Kaplan-Meier method
was used to estimate overall survival.

Results: Fifteen patients with hPFC were matched with 30 nhPFC patients.
Technical and clinical success was similar in both groups. The median length
of hospitalization was 6 days in the hPFC group and 3 days in the nhPFC
group (p = 0.23); however, more hPFC patients required intensive care unit
admission post-procedure (33.3% vs. 16.7%, p = 0.26). Patients with hPFC
were more likely to be readmitted to the hospital within 30 days (33.3% vs.
6.7%, p = 0.032). Mortality at 3 months (13% vs 3%, p = 0.25) and 6 months
(27% vs. 7%, p = 0.09) was higher in the hPFC cohort. The 1-year survival
estimate was 73.3% (standard error = 11.4) in the hPFC group and 88.9%
(6.1) in the nhPFC group (p = 0.16).

Conclusions: Patients with hPFC are more likely to be readmitted to the
hospital within 30 days and have worse clinical outcomes.

KEYWORDS
drainage, endoscopic ultrasonography, hemorrhagic pancreatitis, pseudoaneurysm, self-
expandable metal stent

leak into the surrounding tissues. These collections
are associated with various complications including
infection, biliary obstruction, gastric outlet obstruction,
hemorrhage, or rupture.”® The presence of hemor-
rhage is a frequently overlooked complication of PFC.
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Intracystic hemorrhage typically occurs due to a bleed-
ing pseudoaneurysm, diffuse venous bleeding, or pan-
creatic necrosis involving luminal vessels*° Most exist-
ing literature on hemorrhagic PFC (hPFC) has been
limited to case reports; therefore, its clinical significance
has been largely unstudied. We hypothesize that hPFC
likely have a worse outcome than non-hemorrhagic PFC
(nhPFC) and aim to present our experience managing
these collections endoscopically.

MATERIALS AND METHODS

Between November 2015 and November 2021, a
retrospective analysis of a prospectively maintained
database was performed on all patients who under-
went endoscopic ultrasound-guided drainage of PFC
using lumen-apposing metal stents (LAMS). Institutional
Review Board approval was obtained (IRB 00035936).
Endoscopic drainage was performed for patients with
symptomatic PFC. These symptoms included abdom-
inal pain, gastric outlet obstruction, biliary obstruction,
early satiety, and organ failure. All patients who under-
went drainage of PFC using LAMS were classified into
two groups differentiated by the presence or absence
of hemorrhage identified on cross-sectional imaging
(diagnosed as a collection with a density of 50—
100 Houndsfield units) and/or endoscopic ultrasound.®
Propensity score matching was used to balance the
hPFC and nhPFC groups in a 1:2 ratio (hemorrhagic
and non-hemorrhagic, respectively) based on patient
characteristics (age, gender, body mass index, etiology,
and age-adjusted Charlson comorbidity index) and col-
lection characteristics (type and size of collection and
presence of infection).” Inclusion criteria for the study
comprised patients greater than or equal to 18 years of
age who underwent endoscopic drainage of PFC with
at least a 6-month follow-up duration. Exclusion criteria
included patients less than 18 years of age, postoper-
ative collections, presence of malignancy on imaging,
an international normalized ratio greater than 1.5, and
a platelet count of less than 50,000.

Procedure details

All patients with hPFC underwent computed tomogra-
phy (CT) angiogram to assess the presence of pseu-
doaneurysm prior to endoscopic drainage. Selective
angioembolization was performed if a pseudoaneurysm
was identified (Figure 1) and PFC drainage was delayed
for 48 hours after embolization. Endoscopic drainage
was performed under general anesthesia and intra-
venous antibiotics were administered at the start of the
procedure. A curvilinear echoendoscope (GF-UCT180;
Olympus, Tokyo, Japan) was then advanced into the
stomach and duodenum to visualize the collection.
Doppler was used to identify intervening luminal ves-

sels and identify a safe deployment tract for the LAMS
(Axios; Boston Scientific, Marlborough, MA). A 15mm X
10mm LAMS was used in all patients with walled-off
pancreatic necrosis and a 10 x 10 mm LAMS was used
in all patients with pseudocysts. Following the success-
ful deployment of the LAMS, the stent was dilated to
its diameter using a through-the-scope dilating balloon.
Necrotic collections were debrided with rat tooth forceps,
shares, or baskets at the discretion of the endoscopist
(Figure 2).Serial imaging was performed at regular inter-
vals (1 week, 3—4 weeks, 6 weeks after initial stent
placement, and 1-week following every necrosectomy)
to determine the resolution of the collection and the
need for reintervention. The presence or absence of dis-
connected pancreatic duct syndrome was evaluated by
either magnetic resonance cholangiopancreatography
or endoscopic retrograde pancreatography. The tim-
ing and interval of each necrosectomy were based on
the patient’'s symptoms and imaging findings concern-
ing persistent necrosis in the cyst cavity. The LAMS was
removed when the collection size was less than or equal
to 2 cm on follow-up imaging with improvement in symp-
toms. Patients who failed endoscopic management were
evaluated for percutaneous drainage or surgical step-up.

Endpoints

Technical success was defined as the successful
deployment of LAMS into the cyst cavity. Clinical suc-
cess was defined as a decrease in the size of PFC
to less than or equal to 2 cm at the time of LAMS
removal with a resolution of symptoms. Recurrence of
PFC was defined as increasing the size of the prior
drained collection (greater than 2 cm) on subsequent
imaging. Follow-up duration was measured from the time
of LAMS placement to the most recent clinic visit with a
gastroenterologist. Adverse events were recorded and
graded with the American Society of Gastrointestinal
Endoscopy Lexicon criteria®

Secondary endpoints included length of hospitaliza-
tion, length of intensive care unit (ICU) stay, in-hospital
mortality, mortality at 3 and 6 months, 30-day hospi-
tal readmission rate, and overall survival. The criteria
for admission or readmission following discharge were
the need for medical care that could not be provided
as an outpatient. This included patients with symptoms
related to their collection including but not limited to
intractable abdominal pain requiring intravenous anal-
gesia, evidence of hemodynamic instability, concern for
infection requiring intravenous antibiotics, sepsis, sin-
gle organ or multiorgan failure, and intractable nausea
and vomiting secondary to gastric outlet obstruction.
Patients were discharged after the procedure if none of
the above criteria were present. ICU stay was defined
as a patient admitted to the hospital under the care of
an intensive care specialist with options for mechanical
ventilation or vasopressor support.
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(©)

Computed tomography (CT) angiogram with angioembolization of pseudoaneurysm involving gastroduodenal artery. (a) CT

angiogram showing gastroduodenal artery pseudoaneurysm (red circle) with surrounding hematoma (yellow arrows). (b) Angiogram showing
pseudoaneurysm (red circle) with active extravasation into the pseudocyst (black arrows). (c) Coils packing the pseudoaneurysm (red circle)

and gastroduodenal artery (black arrows)

FIGURE 2

Statistical analysis

Descriptive statistics were used to compare the two
groups (hemorrhagic and non-hemorrhagic). Propensity
score matching employing a greedy-matching algorithm
and no replacement was used to balance the hemor-
rhagic and non-hemorrhagic patients in a 1:2 fashion.

.8mm EDist: 68.5mm

Endoscopic ultrasound-guided drainage of hemorrhagic pancreatic fluid collection using a lumen-apposing metal stent. (a)
Computed tomography (CT) abdomen showing a large pancreatic fluid collection with hyperdense contents (asterisk) and air (red arrow)
suggestive of infected hemorrhagic pancreatic fluid collection. (b) Endoscopic ultrasound showing a large pancreatic fluid collection with
echogenic material (asterisk) suggestive of hemorrhage. (c) Endoscopic imaging showing blood draining from the cyst cavity after lumen
apposing metal stent placement. (d) Endoscopic image showing blood clots inside the cyst cavity. () Endoscopic image showing removal of
blood clots using a snare. (f) CT abdomen (coronal view) showing the appropriate position of lumen-apposing metal stents (LAMS) inside the
cyst cavity

The balanced samples were compared using Fisher’s
exact test for categorical measures and Wilcoxon two-
sample tests for continuous outcomes. The Chi-square
approximation of the log-rank test was used to assess
differences between groups in survival outcomes. The
Kaplan-Meier method was used to estimate overall sur-
vival in the propensity score-matched cohorts. Statistical
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Acute
Pancreatitis
(n=5,277)

Endoscopic drainage
of PFC (n=113)

hPFC (n=15) nhPFC (n=98)

Propensity- J

score matching

hPFC (n=15) nhPFC (n=30)

FIGURE 3 Study flowchart

analysis system (version 9.4; Cary, NC, USA) was used
for all analyses.

RESULTS

There were 5277 patients diagnosed with acute pancre-
atitis during the study period. Of the 113 patients who
underwent endoscopic management of symptomatic
PFC using LAMS, 15 (12.6%) were found to have hem-
orrhagic collections. A pseudoaneurysm was diagnosed
on a CT angiogram in two patients who underwent inter-
ventional radiology-guided angioembolization prior to
endoscopic drainage. By propensity score matching at
a ratio of 1:2,the hPFC patients were matched with 30
patients from the nhPFC group (98 patients) resulting in
a total of 45 patients (Figure 3). Table 1a,b summarizes
the variables included in the propensity score matching,
pre-, and post-matching, presenting the standardized
mean difference. Following matching and using an stan-
dardized mean difference of 0.1 as the reference value,
there was no statistically significant difference between
the two groups.

All patients in both propensity-matched cohorts
achieved technical success (n = 45, p > 0.99). The
median index procedure time was 43 min in the hPFC
group compared to 42 min in the nhPFC group (p
= 0.81). The median number of necrosectomies for

patients with hemorrhagic PFCs was 1 (interquartile
range [IQR] 1, 1.75). For non-hemorrhagic collections,
the median number of necrosectomies was 1.5 (IQR
1, 2). The p-value comparing necrosectomies for hPFC
and nhPFC was 0.41. The median duration of LAMS
placement was similar between the two groups (26 vs.
36 days, hPFC vs. nhPFC, respectively, p = 0.62). The
median length of hospitalization was 6 days in the hPFC
group and 3 days in the nhPFC group (p = 0.25);
however, more hPFC patients required ICU admission
post-procedure (33% vs. 17%, p = 0.26). The median
ICU length of stay was 8 days for hPFC compared to
4 days for nhPFC (p = 0.40). The outcomes of patients
are summarized in Tables 2 and 3.

Clinical success was achieved in 14 (93%) hPFC
patients and 28 nhPFC patients (p > 0.99). The sin-
gle patient in the hPFC group without clinical success
died prior to LAMS removal due to multiorgan failure
secondary to infected walled-off necrosis refractory to
endoscopic drainage. This patient was not escalated to
surgical step-up due to poor candidacy in the setting of
multiple comorbidities. Of the two clinical failures in the
nhPFC group, one patient passed away from multiorgan
failure despite dual-modality drainage and escalation
to open surgical necrosectomy. The other patient was
successfully managed with surgical step-up.

There were two LAMS-related adverse events in the
hPFC group. One patient developed self-limiting upper
gastrointestinal bleeding (UGIB) at the site of LAMS
placement. The second patient developed UGIB after
LAMS placement secondary to impingement of the
stent on the apposing cyst wall causing bleeding and
requiring epinephrine injection. In both patients, the
LAMS were removed and replaced with double pig-
tail plastic stents. In the nhPFC group, there were five
adverse events. Three patients had persistent fever
following stent placement which was concerning inade-
quate drainage. On repeat endoscopy, necrotic material
occluding the stent was seen. All three patients were
treated with IV antibiotics and required endoscopic
necrosectomy with the resolution of symptoms. One
patient had an upper gastrointestinal bleed secondary
to a pseudoaneurysm in the splenic artery requiring
angioembolization. The last patient had postoperative
abdominal pain due to smoldering pancreatitis requiring
admission, intravenous fluids, and analgesics.

Between the hPFC and nhPFC groups, the recur-
rence rate (0% vs. 13%, p = 0.28), the median length
of follow-up (17.0 vs. 18.3 months, p = 0.25), in-hospital
mortality (7% vs. 3%, p > 0.99), 3-month mortality (13%
vs. 3%, p = 0.25), and 6-month mortality (27% vs. 7%, p
= 0.09) did not reach statistical significance. However,
when comparing post-discharge 30-day readmission
rates, hPFC patients were more likely to be readmitted to
the hospital (33% vs. 7%, p = 0.032). Intensive care unit
readmission was seen in two patients in the hPFC group
and none in nhPFC (p = 0.11). A comparison of adverse
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TABLE 1a Parameters included in propensity score matched analysis, pre-matching
Hemorrhagic PFC Non-hemorrhagic PFC
Patient characteristics (n=15) (n =98) SMD
Age, median (IQR) 61 (43,67) 54 (45,63) 0.18
Gender (female), n, % 6,40% 35,36% 0.09
Body mass index, median (IQR) 25.7 (23.4,27.8) 27.5(23.9,33.1) 0.40
Etiology, n, %
Alcohol 5,33% 40,41% 0.18
Gallstone 6,40% 33,34% 0.15
Idiopathic 3,20% 18,18% 0.06
Hypertriglyceridemia 1,7% 3,3% 0.45
Medication-induced 0,0% 4,4% >1
Charlson comorbidity index, median (IQR) 4(1,4) 3(1,4) 0.31
Presence of infection, n, % 8,53% 31,32% 0.50
Area of collection (cm2), median (IQR) 120 (55, 153) 79 (45, 156) 0.002
Pseudocyst, n, % 1,7% 29, 30% 0.62
Walled-off necrosis, n, % 14,93% 69,70% 0.96

Abbreviations: IQR, interquartile range; PFC, pancreatic fluid collections; SMD, standardized mean difference.

Hemorrhagic PFC

Non-hemorrhagic PFC

TABLE 1b Parameters included in propensity score matched analysis, post-matching
Patient characteristics (n=15)
Age, median (IQR) 61 (43,67)
Gender (female), n, % 6,40%

Body mass index, median (IQR)

Etiology, n, %

Alcohol 5,33%
Gallstone 6,40%
Idiopathic 3,20%
Hypertriglyceridemia 1,7%
Charlson comorbidity index, median (IQR) 4(1,4)
Presence of infection, n, % 8,53%

Area of collection (cm?), median (IQR)
Pseudocyst, n, % 1,7%

Walled-off necrosis, n, % 14,93%

25.7 (23.4,27.8)

120 (55, 153)

(n = 30) SMD
59 (46, 63) 0.04
11,37% 0.07
25.8 (22.9, 28.0) 0.07
9,30% 0.07
12,40% 0
7,23% 0.09
2,7% 0
4(1,4) 0.09
15,50% 0.07
94 (55, 124) 0.099
2,7% 0
28,93% 0

Abbreviations: IQR, interquartile range; PFC, pancreatic fluid collections; SMD, standardized mean difference.

outcomes between hPFC and nhPFC collections is sum-
marized in Table 4. The 1-year survival estimate was
73.3% (standard error = 11.4) in the hPFC group and
88.9% (6.1) in the nhPFC group (p = 0.16) (Figure 4).

DISCUSSION

hPFC result from autodigestion of blood vessels from
pancreatic enzymes causing weakening of the vessel
walls. These collections, which develop as a complica-
tion of pancreatitis, have an unclear influence on clinical
outcomes. Recent advances in endoscopy have shown

benefits to minimally invasive approaches in the man-
agement of PFC; however, extrapolation of these results
to hemorrhagic collections is largely unknown.® This
study is the largest cohort of hPFC-managed endo-
scopically and the first propensity-matched analysis
of hemorrhagic and non-hemorrhagic collections. We
address a paucity in the literature regarding the signifi-
cance of intracystic hemorrhage in the management of

PFC and hope to shed light on the importance of hPFC.

The underlying pathophysiology of acute pancreatitis
complicated by bleeding is unique and distinctly dif-
ferent from acute pancreatitis. Factors that contribute
to worse outcomes associated with bleeding include
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TABLE 2

Hemorrhagic PFC

Patient characteristics (n=15)
Technical success, n, % 15,100
Clinical success, n, % 14,93%
Index procedure time (min), median (IQR) 43 (32,62)
LAMS duration (days), median (IQR) 26 (14,53)
Need for IR drainage, n, % 0,0%
Surgical intervention, n, % 0,0%
Hospital length of stay (days), median (IQR) 6 (3,24)
ICU admission, n, % 5 (33%)
ICU length of stay (days), median (IQR) 8 (4,8)
In-hospital mortality (n, %) 1,7%
30-day hospital readmission rate (n, %) 5,33%
Recurrence, n, % 0,0
Adverse event, n, % 2,13%
Mortality at 3 months, n, % 2,13%
Mortality at 6 months, n, % 4,27%
Median length of follow-up (months) 17.0

Comparative outcomes of patients with hemorrhagic pancreatic fluid collections and non-hemorrhagic pancreatic fluid collections

Non-hemorrhagic PFC

(n = 30) p-Value
30, 100% >0.99
28,93% >0.99
42 (28, 57) 0.81
36 (19, 57) 0.62
2,7% 0.55
2,7% 0.54
3(1,14) 0.25
5 (17%) 0.26
4(3,7) 0.40
1,3% >0.99
2,7% 0.032
4,13% 0.28
5,17% >0.99
1,3% 0.25
2,7% 0.09
18.3 0.25

Abbreviations: ICU, intensive care unit; IR, interventional radiology; IQR, interquartile range; LAMS, lumen-apposing metal stents; PFC, pancreatic fluid collections.

0.6

Hemorrhagic PFC
-------- Non-hemorrhagic PFC

Proportion Surviving

044

0.2

0wdP =0.16

Survival (years)

FIGURE 4 Kaplan Meier survival plot of propensity score
matched cohorts comparing hemorrhagic and non-hemorrhagic
pancreatic fluid collections

coagulopathy, severe inflammatory state, severe protein
deficiency, and systemic anticoagulation in patients with
comorbidities such as cardiac arrhythmia. In addition,
hemorrhagic PFC likely result in hemostatic dysequi-
librium with procoagulant and antithrombotic factors
contributing to anemia and poor clinical outcomes. Our
study demonstrates that endoscopists should be cog-
nizant of intracystic hemorrhage as it likely yields worse
outcomes. There was a statistically significant increase
in 30-day readmission rates amongst patients with hem-
orrhagic collections. In addition, patients in the hPFC
group had a longer length of hospital stay, an increased

likelihood of intensive care admission post-procedure,
and a higher 3- and 6-month mortality; however, the anal-
ysis did not reach statistical significance. The clinical
significance of these findings should not be understated.
These results demonstrate that patients with hPFC are
more likely to decline and have a more severe clin-
ical course than their counterparts warranting close
observation.

A standardized diagnostic and management algo-
rithm is essential for the endoscopic management of
hPFC. This includes CT angiography to assess the
need for angioembolization of a pseudoaneurysm prior
to endoscopic therapy. Endoscopic drainage of hPFC
using LAMS provides a safe and effective alternative to
surgical interventions, similar to non-hemorrhagic PFC.
However, due to the complexity of these collections and
the risk of readmission, a multidisciplinary approach is
warranted. Furthermore, patients may benefit from the
close follow-up to ensure the stability of the collection.
This approach should promote improved outcomes, pre-
vent patient morbidity, and ensure the safe resolution of
the collection.

The existing literature on the management of intra-
cystic hemorrhage is limited to a small collection of
case series and case reports without long-term follow-
up. Most of the reported cases in the literature have
focused on surgical management of hPFC which has
recently been supplanted by endoscopic and inter-
ventional radiology interventions due to their lower
morbidity and mortality*'%-'3 Rana et al published a
case series of 13 patients who underwent endoscopic
transmural drainage of hPFC. All of these patients

25U507 SUOWILIOD AITERID 3|ed1 ke U} Aq PauLeA0B a1 SB IR YO ‘98N J0 SaINI 10} ARG 1T BUIIUO AB|IA UO (SUO1IPUGD-PL-SLLLBYALIOO" B W ARGl PUIUO//'SA1IL) SUOTIPLOD PUE SWL | aU) 95 *[920Z/Z0/6T] U0 ARIqIT2UIIUO AB]1M ‘S91RIq 1T AISIOAIUN BIGWN (0D Ad S6T'Z09P/Z00T OT/I0p/Wi0a" A8 1 AZeiqpu|uo//:sdiy Wwoi popeojumod T ‘E20Z ‘60972692



26924609, 2023, 1, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/de02.195 by Columbia University Libraries, Wiley Online Library on [19/02/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

'SIS0J03U JJo-pajlem ‘NOM o1yyedolpl ‘SN ‘pas|q [eunsajulonsed saddn ‘gion sAoopnasd ‘0d ‘wsAinaueopnasd ‘d ‘ajew ‘| ‘Aeis jo yibus| ‘SO ‘Juals [eyow Buisodde uswin| ‘SYT (HUN 819 aAIsuaiul ‘N
‘elwaplaA|BuitedAy ‘O 1 H ‘eucis|eb ‘s ‘A1ale [eusponposiseb ‘o ‘alewsy 4 {[oyodle ‘HO LT ‘woipuAs jonp oneaioued pajosuuodsip ‘sadd xapul Alpigiowo) uosiey) ‘|00 xepul ssew Apoq ‘|Ng ‘siiyeasoued 8)noe gy JUsAS aSIoApE ‘Y [SuoneInIqqy

ON ON ON ON ON - ON 4 8l o SOA ON ON € ON ol NOM SO 66'GC 4 €9 Sl
ON ON ON ON ON - ON €l oL 1S SBA SOA ON l ON ¢l NOM SO ¢8/¢ 4] 8G 143
a1on
SBA SN 'SeA SBA S9N € SBA e 0C 1S S9N ON ON ol S9N ozl NOM SO c¢l'ee N L. €l
a1on J9yng
ON ON ‘SeA ON S9N - ON © 49 ce ON ON JO iy ‘seA l ON 12 Od HOl3 /Ll'€C 4] (94 43
ON ON ON ON ON - ON € 143 29 BN ON ON 14 ON LI NOM MNN 98°Le N €L L
SOA ON ON ON ON ¥ SOA g - 14 ON ON ON ¥ EON 9zl NOM HOL3 9l'6C W (014 (ol%
S9N ON ON ON ON - ON [44 145 69 SBA ON VD 'seA 8 S9N €8l NOM OlH 6¥'0C El 6. 6
ON ON ON ON ON - ON L 0L yA4 ON SoA ON I ON [44 NOM HOl3 ¢2S0¢ N ev 8
ON ON ON ON ON - ON € 143 e SOA ON ON € ON SS NOM MNN ¥8'/¢ El 0C L
ON ON ON ON ON 8 SOA 6€ 8l 4 SBA SoA ON 14 S9N 9Ll NOM SO 89'Gc = S9 €
ON ON ON ON BN - ON L 1S px4 ON SBA ON 14 ON Sl NOM MNN G2'9¢ N 19 S
ON ON ON ON EON 62 SOA 06 S€ €9 BN ON ON & EON St NOM SO l9ce =l 19 14
S9N SBA ON SBA SBA 8 BN 14 €9 69 ON ON ON 14 SBA S9 NOM SO 89'Ge El €9 €
ON ON ON ON ON - ON € 0S 1€ ON ON ON [4 S9N €31 NOM HOl3 6Sv¢ N €8 [4
ON ON ON ON ON - ON 8 €5 €e ON ON ON 2 S9A 651 NOM HOl3 <¢ceee El 99 l
syjuow  syjuow av shep sfhep o¢ (sAep) eainpadoid (sAep) (sAep) (wiw)own sa@da seoueA vd 120 uonoa| (zwo)  uonoslj0d dv jo INg Xx8s aby ‘ou
93e gie  pojejas 0€ UIY}M  UIY}IM uols so1 -3sod SO1 juswaode|d ainpadoid ouysen uopd9||09 j0adk)  ABojon3 jusned
Ayjeyo  Ayelion  SWYT NDloiuOls  -siwpeay nal 1ssiwpe  |ejidsoy SNV j0 ealy
-Slwpeay nal jo uoneing

uon03||090 piny onealoued olbeyLIoWaY Yim sjuaied Jo Sswooino [eolull) € I19VL

PAWA ET AL.



PAWA ET AL.

SRRV DEN Open ©

TABLE 4 Comparison of adverse outcomes between hemorrhagic and non-hemorrhagic pancreatic fluid collections

Hemorrhagic pancreatic fluid collections
(n=15)

ICU admission (n = 5)
Septic shock (n = 3)
Acute respiratory distress syndrome (n = 1)
Cardiogenic Shock (n = 1)
30-day rehospitalization (n = 5, 33%)
Pulmonary embolism (n = 1)
Sepsis (n=1)
Upper Gl bleed (n = 2)
Hospital-acquired pneumonia (n = 1)
ICU readmission (n = 2)
Upper gastrointestinal bleeding (n = 1)
Hospital-acquired pneumonia (n = 1)
Mortality at 6 months (n = 4)
Clinical failure (n = 1)
End-stage COPD (n = 1)
Advanced heart failure (n = 1)

Pulmonary hemosiderosis (n = 1)

Non-hemorrhagic pancreatic fluid collections
(n = 30)

ICU admission (n = 5)
Septic shock (n = 2)
Acute respiratory distress syndrome (n = 2)
Cardiogenic Shock (n = 1)

30-day rehospitalization (n = 2, 7%)
Postoperative abdominal pain (n = 1)

Sepsis (n=1)

ICU readmission (n = 0)

Mortality at 6 months (n = 2)
Clinical failure (n = 1)

Advanced heart failure (n = 1)

Abbreviations: COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; Gl, gastrointestinal.

were diagnosed with hPFC based on the presence of
high-attenuated fluid on CT. Nine patients underwent
transmural drainage with plastic stents and four with
LAMS. All collections resolved after drainage and there
were no complications reported. However, details of
clinical outcomes including hospital length of stay, ICU
admission, readmission rates, and follow-up duration
were not reported.'*

The strengths of this study include its standardized
approach to managing the subjects. In addition, all
patients were managed by a multidisciplinary team with
regular imaging obtained at the same institution. This
eliminated the concern for variability in imaging qual-
ity. Furthermore, all patients were followed for at least
6 months with a gastroenterologist ensuring the capture
of relevant clinical outcomes.

Our study is not without limitations. First and fore-
most, only 15 patients were identified during the study
period to have hemorrhagic collections which limited
the power of the analysis and likely underestimated
the importance of hPFC. In addition, the presence of
hemorrhage was identified by the endoscopist prior to
drainage; therefore, treatment bias is a concern as this
could have led to a more conservative management
approach. In addition, all procedures were performed
upon consultation with a multidisciplinary team includ-
ing advanced therapeutic endoscopists, a hepatobiliary
surgeon, and abdominal radiologists at a large tertiary
care facility. This may prevent the extrapolation of these
findings to all institutions.

In conclusion, our findings show that hPFC warrant
close attention due to their impact on clinical outcomes.
Larger studies are indicated to examine the significance
of hPFC.
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