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ou revisao com vistas a tornar o material intelectualmente relevante; c) Aprovacao final do
manuscrito para submissao.; 3. Certificam que os artigos cientificos publicados estao
completamente isentos de dados e/ou resultados fraudulentos; 4. Confirmam a citacao e a
referéncia correta de todos os dados e de interpretagdes de dados de outras pesquisas; 5.
Reconhecem terem informado todas as fontes de financiamento recebidas para a consecugao
da pesquisa; 6. Autorizam a edicdo da obra, que incluem os registros de ficha catalografica,
ISBN, DOI e demais indexadores, projeto visual e criacao de capa, diagramacao de miolo, assim
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ABSTRACT: Acute pancreatitis (AP) is a single
or multiple organ failure that can persist for more
than 48 hours. Its average incidence is 20%, with
a mortality rate ranging from 10 to 40%. Due to
the severity of retroperitoneal necroses, surgical
treatment is necessary. Lately, the endoscopic
or percutaneous approach has become more
common, providing less systemic inflammatory
response, shorter length of hospital stay, and
better patient recovery. However, in the literature,
there are few reports of sui generis approaches.
The objective was to report a case of video-
assisted retroperitoneal necrosectomy in a
secondary hospital in the state of Ceara, Brazil.
This is a case report of a patient who underwent
a minimally invasive surgical procedure after
being admitted to a secondary hospital in
Fortaleza. Data from medical records, interviews
and photographic records were used. 30-year-
old male alcoholic patient, affected by severe,
alcohol-induced AP complicated with necrotic and
hemorrhagic collection. He underwent a minimally
invasive surgical procedure, where fragments
of necrotic tissue were removed, totaling 145
grams. Postoperative follow-up lasted 20 days,
with multiple approaches for cleaning drains and
removing fragments of necrotic tissue. However,
vascular injury, associated with the severity
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of the underlying pathology, were decisive for the patient’s outcome. Video-laparoscopic
retroperitoneal necrosectomy of pancreatic and peripancreatic collections is an alternative
approach to laparotomy; however, multiple collections and the difficulty to access them are
still severity factors, requiring an earlier and/or more diversified approach.

KEYWORDS: Acute pancreatitis. Surgery. Laparoscopy. Retroperitoneal necrosis. Surgery
Technique.

RESUMO: Pancreatite aguda (PA) € uma faléncia de um unico 6rgéo ou de mdltiplos érgdos
que pode persistir por mais de 48 horas. Sua incidéncia média é de 20%, com mortalidade
variando de 10 a 40%. Devido a gravidade das necroses retroperitoneais, o tratamento
cirirgico é necessario. Ultimamente, a abordagem endoscépica ou percutdnea tem se
tornado mais comum, proporcionando menos resposta inflamatoria sistémica, menor tempo
de internacé@o e melhor recuperagéo do paciente. No entanto, na literatura, ha poucos relatos
de abordagens sui generis. O objetivo foi relatar um caso de necrosectomia retroperitoneal
video assistida em hospital secundario no estado do Ceara, Brasil. Este é o relato de caso
de uma paciente submetida a procedimento cirirgico minimamente invasivo apés internagao
em hospital secundario de Fortaleza. Foram utilizados dados de prontuéarios, entrevistas
e registros fotograficos. Paciente do sexo masculino, 30 anos, alcoodlatra, portador de PA
grave induzida por alcool complicada com cole¢do necrética e hemorragica. Foi submetido
a procedimento cirlrgico minimamente invasivo, onde foram retirados fragmentos de tecido
necrético, totalizando 145 gramas. O seguimento pos-operatoério durou 20 dias, com mdltiplas
abordagens para limpeza de drenos e retirada de fragmentos de tecido necrético. No entanto,
alesdo vascular, associada a gravidade da patologia subjacente, foi decisiva para o desfecho
do paciente. A necrosectomia retroperitoneal videolaparoscopica das cole¢bes pancreaticas
e peripancreaticas € uma abordagem alternativa a laparotomia; entretanto, as multiplas
cole¢des e a dificuldade de acesso ainda sao fatores de gravidade, exigindo uma abordagem
mais precoce e / ou diversificada.

PALAVRAS-CHAVE: Pancreatite aguda; cirurgia; Laparoscopia; necrose retroperitoneal;
Técnica cirurgica.

11 INTRODUCTION

Acute pancreatitis (AP) is a systemic inflammatory reaction caused by an attack to the
pancreas, leading to organ dysfunction and even death. It is the most common disorder of the
pancreas affecting children and adults. The worldwide incidence is approximately 4.5-35 per
100,000 inhabitants (1). In Brazil, the rate is approximately 15.9 per 100,000 inhabitants (2).

Major complications result from attack to the pancreas, which include necrotizing
pancreatitis and interstitial edematous pancreatitis, delimited over time in Acute Necrotic
or Acute Peripancreatic Collection, and, after four weeks, in Pseudocyst and Walled-off
Necrosis (WON) (2). Other associated complications include abdominal compartment
syndrome, gastroparesis (or adynamic ileus), biliary and splenic obstruction, portal venous
thrombosis, bleeding, ascites, and pleural effusion (3).

Complicated symptomatic pancreatic fluid collections require surgical treatment,
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which may be endoscopic or percutaneous. Open approaches seem to have worse outcomes
as they are associated with high rates of complications, such as: fistula, incisional hernias,
bleeding, aponeurosis dehiscence, and death in 20% of the cases (4,5).

The first endoscopic drainage of pancreatic fluid collection was reported in 1973,
causing a paradigm shift regarding the approach to pancreatic collections (6). In the absence
of the above, the step up approach is preferred, since it causes less surgical stress to the
patient (7), with lower hospital costs and shorter length of hospital stay (1).

In this context, with new therapies and a better understanding of the disease
pathophysiology, the use of sedation and endoscopic instrumentation, with drains and
subsequent resection of necrotic material through the stomach, seems to have a better
outcome, since it does not require abdominal incisions or handling of other organs (1,8).

However, no study has compared different approaches to these collections so far. Only
in 2006, in the Netherlands, a multicenter, randomized study, PANTER, was able to confirm
the favorable outcome of the step up approach in patients with infected pancreatic necrosis
versus the open approach — necrosectomy by laparotomy (9). Thus, the literature highlights a
lack of studies showing the outcomes of patients undergoing endoscopic surgeries, especially
with regard to diseases with high morbidity and mortality rates such as pancreatitis.

Therefore, the objective was to report a case of severe acute pancreatitis complicated
with infected necrosis treated with video-assisted necrosectomy in Brazil.

2| CASE REPORT

Patient male, 30 years old, self-employed, no previous comorbidities, chronic
alcoholic was admitted to a secondary hospital on January 10, 2020 due to severe abdominal
pain starting on December 31, 2020. The pain was more intense in the upper left quadrant
and was associated with nausea, vomiting and change in bowel habits, precipitated after
alcoholic consumption (approximately 400 grams of alcohol).

During investigation, the patient underwent biochemical and imaging tests, and
intravenous antibiotic was administered (Ceftriaxone and Metronidazole).

The patient’s biochemical parameters showed changes, such as: blood glucose (112
mg/dL), increased CRP (19.28 mg/dL), transaminases (GOT 104 U/L and GPT 115 U/L) and
significant left-shift leukocytosis (16,400 mm? with 3% band cells). However, no change was
observed in pancreatic enzymes (Amylase 41 IU/mL and Lipase 53 IU/mL). Ultrasound scan
of the total abdomen on January 13 suggested acute pancreatitis and excluded biliary causes,
as it showed an enlarged, diffusely hypoechoic pancreas, associated with densification of the
adipose planes and peripancreatic fluid measuring approximately 5.6 x 3.0 cm; small amount
of free fluid in the abdominal and pelvic cavity, with no changes in the vesicle.

On Day 4 of hospitalization (DIH), the patient was presented with tachycardia,
dyspnea on moderate exertion, persistent fever and abdominal pain. He was not tolerating
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the enteral therapy, being admitted to the Intensive Care Unit (ICU) due to abdominal sepsis.
A Carbapenem agent was administered, and a contrast computed tomography (CT) of the
abdomen was requested (Figure 1A).

CT showed an enlarged, heterogeneous pancreas with undefined contours after
contrast enhancement, as well as reduced uptake areas associated with extensive
peripancreatic collection of ill-defined walls, measuring 22.6 x 20 x 9 cm, with approximately
2,130 mL, and pancreatic necrosis in less than 50% of the volume (Figure 1A). The possibility
of extensive acute pancreatic necrosis with associated left pleural effusion was raised.

On Day 7 of hospitalization, the patient evolved with increased Intra-Abdominal
Pressure (IAP) of 15 cmH,O and Acute Renal Failure (urea progressed from 21.7 to 75.9
mg/dL and creatinine from 0.67 to 2.3 mg/dL). The patient had undergone percutaneous
drainage of a peripancreatic collection guided by an ultrasound scan, with 1,030 mL of
blackened serous hematic secretion being removed and a 20 cm tubular drain inserted. After
the procedure, the patient’s biochemical parameters and IAP improved, urea decreased to
33 mg/dL, creatinine to 0.56 mg/dL and IAP to 10 cmH,O.

However, the patient persisted with tachycardia and fever. After performing a new CT
scan on Day 19 of hospitalization (Figure 1B), the possibility of AP complicated with walled-
off-necrosis was raised. Because the patient was clinically stable, the physicians decided to
wait until almost four weeks so that a pseudocapsule would be formed — the collection would
be better delimited — and a more effective approach would be possible, with better patient
recovery and reduced postoperative stress.

When deciding on a minimally invasive surgical procedure, a video-assisted
retroperitoneal surgical approach was chosen (Figure 2A-F), guided by a previously inserted
tubular drain.

On Day 20 of hospitalization, the patient underwent necrosectomy using a Video-
Assisted Retroperitoneal Approach (NRVA). The patient was positioned in supine position
under general anesthesia, asepsis was applied with antisepsis, and sterile drapes were used
to delimit the surgical area over previous puncture (drain punctured under retroperitoneal
collection, serving as a guide to access the pancreatic and peripancreatic collection) for a
transversal incision. Dieresis by planes and access to the pancreas with video laparoscopic
optics; once the necrotic tissue was found and delimited, the necrotic pancreatic tissue was
resected with laparoscopic and grasping forceps under direct view. 145 grams of necrotic
and hemorrhagic tissue/collection were removed (Figure 3). Subsequently, the pancreatic
area was extensively flushed with heated crystalloid solution. Two silicone drains with a
dilated caliber and a drain for continuous irrigation were inserted. Finally, primary closure of
the incision was performed.

During the postoperative period, the patient remained in the ICU, with continuous
irrigation support in the retroperitoneal area. Parenteral diet (TPN) was maintained. There

were clinical signs of tachycardia, tachypnea and isolated episodes of fever. The pancreatic
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area was kept irrigated with at least three liters of crystalloid solution in 24 hours, and the
silicone drains were flushed daily.

On Day 24 of hospitalization, abdominal pain improved and the patient was
transferred to a hospital ward. Nasogastric tube feeding was initiated and Total Parenteral
Nutrition (TPN) weaning was planned.

However, on Day 25 of hospitalization, the patient was presented with dyspnea at
rest associated with significant respiratory distress. He was readmitted to the ICU, intubated,
maintained on a parenteral diet only. Polymyxin B and Vancomycin antibiotics and antifungal
agent were administered. Meropenem was maintained. He underwent blood transfusions due
to low hemoglobin count. The patient progressed with clinical and laboratory deterioration
(Table 1), having a new episode of abdominal distension, persistent fever, leukocytosis, and
high C reactive protein. After a new CT scan on Day 31 of hospitalization, bilateral pleural
effusion with associated atelectasis was evidenced, necrosis of the pancreas was present
in more than half of its thickness, small collections with gas, estimated at 7.0 x 5.0 x 8.2 cm,
were observed, and a large amount of free fluid was found in the abdominal cavity.

US-guided paracentesis was performed. 4,600 mL of yellow citrine fluid were
removed. However, fever, tachycardia, and dyspnea persisted. A new surgical approach was
initially proposed on Day 37 of hospitalization, and an incision through the retroperitoneal
area was performed. New fragments of necrotic tissue were removed. However, during
the procedure, a vascular lesion was ruptured, associated with profuse bleeding. Local
compression of the approached area was carried out, with immediate surgical conversion to
median laparotomy with extension to the left flank. A vascular lesion in the splenic vein was
identified, with subsequent ligation. However, the patient progressed to hypovolemic shock
and severe acidosis (Ph 6.9 HCO3 22.3 BE -11.8 PCO 104.0). Despite clinical measures
(massive transfusion protocol, cryoprecipitate, fresh frozen plasma and bicarbonate in an
infusion pump), the patient died on Day 38 of hospitalization.

31 DISCUSSION

Severe AP (SAP) is classified, according to the Atlanta criteria, as a persistent organ
failure, lasting over 48 hours, with a lethality rate of approximately 20-50% of patients. In this
context, SAP requires multimodal treatment and does not follow a single rule. The optimal
treatment should be individualized according to the disease profile shown by the patient (10,6).

The revised Atlanta Classification criteria of 2012 divide symptomatic AP up to four
weeks into Acute Peripancreatic Collection or Acute Necrotic Collection. If there is necrotic
tissue within four weeks of condition onset, it is called Walled-off-Necrosis (WON). If there
is no necrotic tissue, it is called a Pseudocyst. Severity will depend on the duration of organ
failure. Mild acute pancreatitis manifests itself within 48 hours of the condition onset; severe
or persistent pancreatitis extends for over 48 hours (2,11). Thus, due to the wide range of
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clinical manifestations and their implications, adequate hospital structure and a qualified
workforce with expertise are fundamental factors for a good clinical outcome for the patient,
aiming at better results (10,8,9,4).

In the case reported, a video laparoscopic approach was chosen because it enables
better postoperative recovery and lower rates of complications. According to data from
the literature, when surgically managing the complications of pancreatic collections, such
as infected necroses, the minimally invasive approach is an alternative to necrosectomy
by laparotomy. The use of laparoscopic forceps and small incisions contribute to a lower
rate of complications such as: incisional hernia, profuse bleeding, surgical site infection,
perforation, bleeding from other organs, and even death. In addition, it avoids median
incisions and direct contact with colon and small bowel segments (7). Thus, this minimally
invasive procedure, using an endoscopic approach and video-assisted retroperitoneal
necrosectomy, has shown to be successful in SAP treatment (6), including being studied for
other pathologies such as pancreatic cancer. The LEOPARD paper, from 2018, confirms the
lower bleeding rate, the lower paralytic ileus rate, the shorter hospital stay, and the lower
hospital costs in this group of patients (12). The procedure proposed in the case reported
is in line with the most current literature. As shown in Figure 2, patient’s position, the left
subcostal incision guided by the drain (Figure 2-A), and access to the retroperitoneal space
(Figure 2-B) using video laparoscopic optics (Figures 2 C-D) provide a better view of the
peripancreatic area with infected necrotic tissue (Figure 3). This approach is distinguished
because there is no direct contact with intestinal loops and it does not carry necrotic and
infected content to the intraperitoneal space.

Continuous drainage of the infected space with silicone drains of dilated caliber
(Figure 2-F) is intended to reduce the infection rate found in the retroperitoneal area.

The exact timing of the approach also seems to be key to the prognosis to establish
severity criteria, and to plan for the most effective therapy. Effective drainage of the
abdominal cavity, with effective removal of necrotic tissue, can improve SAP, control the
focus of sepsis, and even reduce hospital stay (13).

A Dutch paper, pioneer in approaching AP complications in minimally invasive surgery,
outlines new guidelines for managing infected pancreatic collections. According to the authors,
the median incision approach increases mortality rates by 15-27%. The first symptoms should
be followed by intensive care and interpreted as a systemic inflammatory response syndrome.
Surgery taking place before 14 days of the first event worsens mortality rates (9). This information
is supported by current consensus, according to which a period of four weeks from the onset of
symptoms is required to subsequently plan for the best surgical approach (3).

At the same time, the TENSION study published in 2013 and also performed in
the Netherlands, seeks to justify the effective use of the minimally invasive approach via
endoscopic technique. According to the authors, endoscopic drainage is as valid as a
retroperitoneal approach to relieve abdominal pressure, improve the patient’s clinical and
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immunological performance, and reduce the mortality rate. However, low data sampling
compromises the results (7,15).

In the case mentioned, the patient had abdominal distension and extensive area of
necrotic tissue. Delimitation of the necrotic tissue, pseudocapsule formation, clinical signs
of tachycardia and daily fever, associated with increased leukocytosis and CRP (Table
1), showed the progression and severity of the disease, despite the approaches adopted.
Another complicating factor was the compartment syndrome whose incidence was 4-27% of
the patients affected by SAP, with a mortality rate ranging from 50 to 75% (14).

The literature points out that video laparoscopy and retroperitoneal surgery are not
free of risks. Enteric fistulas (5%), hemorrhage (40%), and colon necrosis (15%) are the most
common complications and confer high morbidity to the technique mentioned (8). Of these
complications, vascular lesion of the splenic vein was evidenced in the area approached.
Despite local hemorrhage correction, this event, together with the patient’s serious condition,
produced an unfavorable outcome. In addition, pseudocapsule delimitation, surgical
approach selected, and antimicrobial therapeutic regimen administered did not promote
effective sepsis control considering the patient’s severe clinical condition. The subsequent
surgical approaches, in the retroperitoneal cavity with its anatomy distorted by inflammation
and fibrosis, pose a high risk (2,8,9).

41 FINAL CONSIDERATIONS

Severe Acute Pancreatitis (SAP) complicated with infected collection is a disease
with high potential for morbidity and mortality. Its variable clinical presentation, collection
appearance and associated comorbidities contribute to a worse outcome for the patient.

The minimally invasive retroperitoneal approach is a promising approach to manage
these patients and their complications. However, studies with bold methodologies and larger
sample sizes are necessary to map out important aspects, such as the profile of patients
that can benefit the most, correct surgical timing, prognostic factors for this technique, as
well as the major complications when managing SAP.
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FIGURE -1

Figure.1 (A) large peripancreatic liquid collection of partially defined thin walls, extending anteriorly,
displacing and compressing the gastric antrum. BALTHAZAR D (3) +6 FINAL: 9; (B) slight thickening of
the walls of peripancreatic liquid collection, showing heterogeneous hyperdense content and gaseous
foci in between, suggesting walled-off necrosis. BALTHAZAR E (4) +6 FINAL: 10

FIGURE- 2

Figure 2. (A) Transverse incision on the left flank over a previous drain; (B) Access to the retroperitoneal
area; (C) Video-Assisted Pancreatic Retroperitoneal Necrosectomy; (D) Removal of necrotic tissue
fragments; (E) Drains inserted and area kept under continuous irrigation; (F) Final appearance with

primary skin closure and drains positioned correcitly.
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FIGURE-3

Figure 3. Resected necrotic tissue; Weight: 145 g.

7DH 11DH 21 23 25 27 29 31

DH DH DH DH DH DH

Hb (g/dL) 9.0 8.4 8.3 7.3 6.7 6.4 7.0 7.0
Leukocyte (mm?) 11,600 11,400 12,700 17,000 17,700 16,000 16,800 12,300

CRP (mg/dL) 28.06 1449 17.94 1920 17.80 1550 20 19

Maximum Temp. (°C) 36.6  38.6 38 379 382 38 38 37
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Key: CRP: C-reactive protein; NRVA: Video-assisted Retroperitoneal Necrosectomy; US: ultrasound;

PO: Postoperative; Temp. (°C): maximum temperature recorded.

Table 1

Biochemical tests for surgical risk stratification”*.
Source: Authors (2020).
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