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Background: Internal drainage of giant pancreatic pseu-
docysts secondary to acute pancreatitis is frequently com-
plicated with postoperative retroperitoneal infection and
hemorrhage. Recent data suggest that the risk factor is
unrecognized pancreatic necrosis; presumably, pancre-
atic necrosis becomes infected with bacteria introduced
by the cystoenteric anastomosis.

Hypothesis: Video-assisted pancreatic necrosectomy,
performed at the time of internal drainage, may prevent
postoperative retroperitoneal complications in patients
with giant acute pseudocysts.

Design: A consecutive case-series.

Setting: An urban, university-affiliated, tertiary refer-
ral center.

Patients: Ten consecutive patients with acute pseu-
docysts measuring 10 cm or more in major diameter.
The mean extent of pancreatic necrosis, as shown by
contrast-enhanced computed tomography, was 50%.
All patients were operated on electively, at an average
time of 7.7 weeks from onset of the attack to surgical
treatment.

Intervention: Through a midline incision, a 4-cm open-
ing is made at the base of the pseudocyst. Standard lapa-
roscopic instruments are introduced into the pseudo-
cyst and video-assisted pancreatic necrosectomy is
performed. The opening is then anastomosed to a Roux-
en-Y limb of the jejunum.

Main Outcome Measures: Feasibility and safety of
video-assisted pancreatic necrosectomy, postoperative
morbidity and mortality, hospital stay, and resolution of
pseudocysts.

Results: Complete necrosectomy was safely performed
throughout. There were neither postoperative retroperi-
toneal complications nor mortality. Mean hospital stay
was 8.2 days and all pseudocysts resolved at a mean fol-
low-up of 6.9 months.

Conclusions: Video-assisted pancreatic necrosectomy at
the time of internal drainage seems to prevent postopera-
tiveretroperitonealcomplicationsinpatientswithgiantacute
pseudocysts. Depending on appropriate surgical timing,
video-assistednecrosectomyisafeasibleandsafeprocedure.
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G IANT ACUTE pancreatic
pseudocysts are those oc-
curring after acute pan-
creatitis and measuring
10 cm or more in major

diameter. In recent reports,1,2 internal
drainage of giant acute pseudocysts has led
to significant morbidity and mortality due
to postoperative retroperitoneal infec-
tion and hemorrhage. It has become clear
that large acute pseudocysts usually evolve
from severe attacks of acute pancreatitis2

and are frequently associated with exten-
sive pancreatic necrosis.3 Furthermore, it
has been shown that internal or external
drainage of acute pseudocysts associated
with sterile pancreatic necrosis may re-
sult in retroperitoneal infection when ne-
crotic tissue is not removed.4 Thus, sur-

gical treatment of giant acute pseudocysts
should pursue 2 major goals: first, pan-
creatic necrosis, when present, should be
removed to prevent postoperative retro-
peritoneal complications; second, effec-
tive dependent drainage should be pro-
vided to prevent stasis and pseudocyst
recurrence.

At the time of standard internal drain-
age, necrosectomy is performed by prob-
ing at the small opening in the pseudocyst
wall.4,5 Because maneuvers are performed
blindly, this technique is hazardous and un-
reliable. However, unroofing the pseudo-
cyst to obtain adequate exposure renders
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the pseudocyst cavity unsuitable for internal drainage. The
advent of videoendoscopic technology offers a new ap-
proach for dealing with pancreatic necrosis at the time of
internal drainage. Because the large cavity of a giant pseu-
docyst provides an adequate chamber for videoendo-
scopic maneuvers, pancreatic necrosectomy can now be
performed through the conventional opening required for
cystoenteric anastomosis.

This study assessed the efficacy of video-assisted
pancreatic necrosectomy, performed at the time of in-
ternal drainage, to prevent postoperative retroperito-
neal complications in patients with giant acute pseudo-
cysts.

RESULTS

Clinical data on the 10 patients are summarized in the
Table. The causes of acute pancreatitis were gallstones
in 7 patients, alcohol in 2, and idiopathic in 1. The mean
time from onset of the attack to internal drainage was 7.7
weeks (range, 5-15 weeks). The degree of pancreatic ne-
crosis, as calculated from preoperative and postopera-
tive contrast-enhanced CT, ranged from 30% to 50% in
6 patients and exceeded 50% in the remaining 4 pa-
tients. Necrosis involved the pancreatic body alone in 3
patients and the pancreatic body and tail in another 3 pa-
tients; in the remaining 4 patients, necrosis involved the

pancreatic body, tail, and part of the pancreatic head
(Figure 2).

Fluid obtained on entry into the pseudocyst ap-
peared dark in 6 patients, gray in 3, and purulent in 1.
Bacterial cultures were negative for organisms in 8 pa-
tients and positive in 2 patients. Organisms cultured were
Klebsiella species in one and Candida species in the other.
Complete pancreatic necrosectomy was achieved through-
out. In 2 patients, necrotic pancreatic tissue was found
floating freely inside the pseudocyst. Mean time for pan-
creatic necrosectomy was 30 minutes (range, 8-45
minutes). In 1 patient, intracystic bleeding was ob-
served at the end of necrosectomy, and videoendo-
scopic exploration localized the source of bleeding in a
ramification of the pseudocyst, in which residual necro-
sis was disclosed. Hemostasis was definitely achived once
necrosectomy was completed. A pseudocyst wall suffi-
ciently thick to hold sutures was found throughout. Cys-
tojejunostomy was performed in 9 cases, and cystogas-
trostomy was performed for a 10-cm pseudocyst located
high in the lesser sac. In this latter case, video-assisted
necrosectomy was performed through the opening in the
posterior gastric wall. Of the 7 patients who had gall-
stone pancreatitis, 4 underwent concurrent cholecystec-
tomy; 1 underwent cholecystostomy due to a severe in-
flammatory reaction in the hepatoduodenal ligament;
while in the remaining 2 patients, early cholecystec-

PATIENTS AND METHODS

From September 3, 1997, to November 13, 1998, 10 con-
secutive patients with giant acute pseudocysts were oper-
ated on electively, using a procedure as outlined below. A
giant acute pseudocyst was defined as a collection of pan-
creatic juice 10 cm or more in major diameter, of more than
4 weeks’ duration, enclosed by a well-defined wall, and oc-
curring after an episode of acute pancreatitis. There were
7 men and 3 women with a mean age of 35.9 years (age
range, 21-60 years). Because 9 of the 10 patients were ini-
tially hospitalized elsewhere and then transferred to Cosme
Argerich Hospital, Buenos Aires, Argentina, Ranson crite-
ria could not be evaluated at the onset of the attack. On
admission to our hospital, the most common symptoms were
epigastric fullness, nausea, and abdominal pain. An epi-
gastric mass was felt in all patients; 7 had a weight loss ex-
ceeding 5 kg since the onset of the attack. One patient re-
ported low-grade intermittent fever, and another had insulin-
dependent diabetes develop 10 days after the onset of the
attack. All patients underwent contrast-enhanced com-
puted tomography (CT) preoperatively. Pancreatic necro-
sis was defined as a nonenhanced zone of pancreatic pa-
renchyma involving 30% or more of the pancreas.6

PROCEDURE

The abdomen is entered through a midline incision 5 cm
above and 2 cm below the umbilicus. As the transverse co-
lon is retracted upward, the pseudocyst wall is usually iden-
tified by its protrusion through the transverse mesocolon;
otherwise, the base of the pseudocyst is readily identified

using intraoperative ultrasonography. A 4-cm incision is
made in the pseudocyst wall at the left of the middle colic
vessels. After evacuation and culture of fluid contents,
videoendoscopic inspection of the cavity is undertaken
(Figure 1). Video-assisted necrosectomy is usually started
at the pancreatic body level. If the surgical timing is ad-
equate, vascular thrombosis has created an avascular plane
between the necrotic pancreas and the splenic vessels that
is entered bluntly. This plane is further extended to the right
and to the left, using blunt dissection and gentle traction.
Detachment of viable from nonviable pancreatic tissue may
have occurred spontaneously during the preoperative pe-
riod; otherwise, it must be induced by gentle traction. De-
bridement of necrotic tissue at the anterior pseudocyst wall
is then performed, and ramifications of the pseudocyst are
examined for residual necrotic tissue. Hemostasis is achieved
by electrocoagulation and the cavity irrigated with 1 L of
isotonic saline solution. The opening at the pseudocyst wall
is then anastomosed to a Roux-en-Y limb of jejunum. A drain
is left near the anastomosis, but the pseudocyst cavity is
not drained. Biliary surgery, if necessary, is then under-
taken. Intravenous administration of broad-spectrum an-
tibiotics is started before the procedure and discontinued
24 hours after.

FOLLOW- UP

Contrast-enhanced CT was repeated during the first postop-
erative month to correlate the amount of remaining pan-
creas with preoperative estimation of pancreatic necrosis. Fol-
low-up data were obtained through office visits. Abdominal
ultrasound was performed monthly, and pseudocyst resolu-
tion was defined as the absence of a residual collection.
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tomy had been performed at the initial hospital admis-
sion. A case of superficial wound infection was the only
postoperative complication in the entire case-series. In
the same patient, a cholangiogram obtained through a
cholecystostomy tube disclosed a stone at the distal bili-
ary duct. Endoscopic sphincterotomy was carried out on
the 16th postoperative day, and the patient was dis-
charged from the hospital 4 days later. Overall, mean post-
operative hospital stay was 8.2 days (range, 5-20 days).

Pseudocyst resolution was achieved throughout at
a mean follow-up of 6.9 months (follow-up range, 2-14
months), and all patients regained weight to their base-
line level without clinical evidence of exocrine insuffi-
ciency. The one patient in whom insulin-dependent dia-
betes developed during the preoperative period is receiving
a regimen of oral medication and diet maintenance alone.
Overt diabetes developed in another patient 3 months af-
ter surgery.
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Figure 1. Technique of cystojejunostomy with video-assisted pancreatic necrosectomy. A, Laparoscopic instruments are advanced through an opening in the
pseudocyst. B, The avascular plane behind the necrotic pancreas (arrow) is opened and necrosectomy is performed using grasping forceps. Note the absence of
pseudocyst wall in the area of necrotic pancreatic tissue and the presence of small extrapancreatic necrotic debris. C, After necrosectomy, the opening is
anastomosed to a Roux-en-Y limb of the jejunum.
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COMMENT

A major factor limiting our understanding of pancreatic
pseudocysts is the lack of a precise terminology. The
Atlanta Classification6 makes a useful clinical distinc-
tion between acute pseudocysts and acute fluid collec-
tions; however, it fails to address the wide spectrum of
pancreatic lesions associated with acute pseudocysts.
Acute fluid collections may originate in interstitial and
in necrotizing acute pancreatitis.7,8 In necrotizing acute
pancreatitis, fluid collection and necrotic pancreas
become contained by surrounding structures and, 4 to
8 weeks after onset of the attack, develop a wall suffi-
ciently thick to be recognized as a pseudocyst.3 In our
study, preoperative and postoperative contrast-
enhanced CT showed that giant acute pseudocysts had
evolved from fluid collections associated with full-
segment pancreatic necrosis.

Several articles have documented that the presence
of pancreatic necrosis is a major factor leading to post-
operative complications in sterile acute pseudocysts.9-12

Surgical or nonsurgical drainage may result in postop-
erative retroperitoneal sepsis and hemorrhage when the
drainage procedure fails to remove the underlying ne-
crotic material. These complications have been related
to contamination of pancreatic necrosis with bacteria in-
troduced by internal or external drainage.4,13 Likewise,
elective internal drainage of giant acute pseudocysts has
resulted in high morbidity and mortality rates due to post-
operative retroperitoneal sepsis and hemorrhage.1,2 Behr-
man et al2 reported a 42% reoperation rate in 7 patients
with giant acute pseudocysts treated with internal drain-
age. Although this study is difficult to interpret, due to
the lack of data concerning pancreatic necrosis, it is con-
ceivable that unrecognized pancreatic necrosis may have
played a major role in postoperative complications. Thus,
available data suggest that pancreatic necrosis should be
dealt with at the time of acute pseudocyst drainage.

This contention is further supported by the
absence of major postoperative complications in our
series. None of our patients developed postoperative
retroperitoneal sepsis or hemorrhage, including 2
patients with fluid cultures positive for organisms.
However, we also attribute our low morbidity and defi-

nite resolution of pseudocysts to the use of effective
dependent drainage. Because giant acute pseudocysts
usually extend downward through the transverse meso-
colon, cystojejunostomy is commonly the only proce-
dure that can provide dependent drainage. In our series,
cystogastrostomy was used in only one patient with a
10-cm acute pseudocyst with a high location. Finally,
the results of our study compare favorably with our
25% reoperation rate in the previous 20 months. Dur-
ing this period, of 8 patients with giant acute sterile
pseudocysts who underwent standard cystojejunos-
tomy, 2 developed severe postoperative complications:
1 died of multiorgan system failure due to massive ret-
roperitoneal hemorrhage, and 1 survived after open-
packing for retroperitoneal sepsis. In both cases, wide
opening of the pseudocyst cavity at reoperation dis-
closed a large amount of pancreatic necrosis that had
been overlooked at the initial operation.

The success of video-assisted pancreatic necrosec-
tomy depends on appropriate timing of intervention,
accurate preoperative estimation of pancreatic necrosis,
and the presence of a large pseudocyst cavity. Timing of
intervention exceeding 4 weeks after the onset of the
attack allows clear demarcation of nonviable tissue,
detachment of pancreatic necrosis from vascular struc-
tures, and maturation of the pseudocyst wall. Preopera-
tive estimation of pancreatic necrosis in acute pseudo-
cysts can be made using contrast-enhanced CT and
ultrasonography or magnetic resonance imaging.11,14

Contrast-enhanced CT alone proved efficacious in our
study, but magnetic resonance imaging has been
reported to be more sensitive for detecting peripancre-
atic solid debris.11 Finally, only a large pseudocyst cav-
ity can provide sufficient exposure for video-assisted
necrosectomy.

Our study has several limitations. Because almost
all patients were referred to our hospital specifically to
undergo surgery, a bias may have been created toward
greater inclusion of large pseudocysts not amenable to
alternative drainage methods due to the presence of ex-
tensive pancreatic necrosis. However, our population does
not mirror the natural history of giant acute pseudo-
cysts since all were operated on electively, more than 4
weeks after the onset of the attack. In contrast, it has been

Results of Video-Assisted Necrosectomy and Internal Drainage for Giant Acute Pancreatic Pseudocysts

No. of Patient/
Age, y/Sex Size, cm* Necrosis, % Timing, wk† Bacteriology Drainage‡ Complications

Length of
Hospital Stay, d

1/26/M 16 60 8 Negative CJ None 7
2/21/F 18 80 5.5 Positive CJ None 7
3/26/M 11 40 5 Negative CJ None 7
4/25/F 12 50 4.5 Negative CJ None 8
5/42/F 10 60 5 Positive CJ Wound infection 20
6/37/M 13 60 12 Negative CJ None 7
7/60/M 11 40 15 Negative CJ None 6
8/44/M 10 40 8 Negative CG None 5
9/25/M 11 40 6 Negative CJ None 7

10/53/M 12 30 8 Negative CJ None 8

*Size indicates the major diameter of the pseudocyst.
†Timing indicates the interval between onset of the attack and internal drainage.
‡CJ indicates cystojejunostomy; CG, cystogastrostomy.
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shown that, in nonselected series, more than 50% of gi-
ant acute pseudocysts develop early life-threatening

complications.2,7 Thus, the spectrum of giant acute pseu-
docysts represented in this case-series is not truly rep-
resentative of that seen in other institutions.

In conclusion, our study shows that, in patients
with giant acute pseudocysts associated with extensive
pancreatic necrosis, complete pancreatic necrosectomy
at the time of internal drainage seems to prevent post-
operative retroperitoneal complications. Provided surgi-
cal timing is appropriate, video-assisted necrosectomy is
a feasible and safe procedure.

We thank Angeles Petersen, MD, for drawing the medical
illustrations.
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Figure 2. Patient 2. A, Computed tomographic scan showing a giant acute
pseudocyst and lack of contrast enhancement of pancreatic body and tail.
B, View of the necrosectomy specimen. C, Postoperative computed
tomographic scan showing absence of pancreatic body and tail. Gas at the
pancreatic bed is due to the cystoenteric anastomosis.
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