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Introduction

Laparoscopic distal pancreatectomy is a widely accepted 
operative procedure for treating benign or borderline 
malignant diseases in the body or tail of the pancreas (1-3), 
but its role in treating pancreatic ductal adenocarcinoma 
(PDAC) is poorly defined. With ongoing improvements 
in laparoscopic techniques, several recent reports have 
shown that laparoscopic surgery may be safe and effective 
for the treatment of PDAC (4-8). Laparoscopic surgery 
was associated with less blood loss and shorter hospital 
stay compared with open surgery. In addition, laparoscopic 
surgery did not compromise the oncologic outcomes 
in terms of the margin negative rate, the number of 
harvested lymph nodes, or the survival rate. However, 
laparoscopic and open distal pancreatectomy were generally 
compared in retrospective studies with a high risk of bias 
and, importantly, the extent of surgical resection was not 
specified or was heterogeneous. Standardizing the extent 
of resection and the surgical technique is essential to avoid 
false results when the oncologic outcomes are compared 
for two procedures such as open and laparoscopic distal 

pancreatectomy. In this context, radical antegrade modular 
pancreatosplenectomy (RAMPS), which was introduced by 
Strasberg et al. (9) to improve the tumor-free retroperitoneal 
margin and achieve adequate lymph node dissection, is a 
reference procedure for comparing laparoscopic and open 
surgery. This is because the dissection plane and extent of 
lymph node dissection are clearly defined in RAMPS. This 
video article describes our laparoscopic posterior RAMPS 
procedure.

Patient selection and workup

The indication for laparoscopic RAMPS and the decision 
to perform anterior or posterior RAMPS were based on 
abdominal computed tomographic (CT) images obtained 
within 1 month before surgery. Laparoscopic RAMPS is 
performed if the tumor lacks evidence of invasion to other 
organs except the left adrenal gland, spleen, and splenic 
vessels. As suggested by Strasberg et al., anterior RAMPS 
is chosen when the tumor is confined within the pancreas 
without evidence of invasion to the posterior capsule of the 
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pancreas whereas posterior RAMPS is chosen when the 
tumor has penetrated the posterior capsule of the pancreas.

Preoperative preparation

Preoperative blood tests include a complete blood count, 
electrolytes, renal, liver function tests, and CA 19-9. 
Oral glucose tolerance test and glycosylated hemoglobin 
(HbA1c) are checked to detect undiagnosed diabetes 
mellitus associated with PDAC and to be used as a baseline 
in evaluating postoperative changes in glucose metabolism 
after pancreatectomy. Patients are allowed to consume food 
until midnight before the operation day. Mechanical bowel 
preparation is not performed. Antibiotic prophylaxis is 
administered within 30 min of incision. Written informed 
consent is obtained from all patients before surgery.

Procedure

Under general anesthesia, the patient is placed in a 
supine, 30° reverse Trendelenburg position with left-
side-up adjustment. After creation of a carbon dioxide 
pneumoperitoneum via a 12 mm infra-umbilical port, three 
or four additional trocars (12 and 5 mm trocars for the 
surgeon, and one or two 5 mm trocars for the assistant) 
were inserted. The two trocars for the surgeon are placed 
in the right upper abdomen, and trocars for the assistant are 
inserted in the left upper abdomen, as shown in the video 
(Figure 1). A three-dimensional flexible laparoscopic camera 
(Olympus, Tokyo, Japan) is used.

After trocar placement, the greater omentum is divided 
using LigaSure® (Medtronic, Minneapolis, MN, USA) from 

the midline towards the spleen. To maintain a good surgical 
field, the gastric antrum is fixed to the abdominal wall using 
a suture, which is pulled outside the abdominal wall. After 
elevating the neck of the pancreas using the grasper, the 
inferior pancreatic border is dissected until the superior 
mesenteric vein (SMV) is exposed. Small branches of the 
SMV encountered during dissection are controlled with 
LigaSure®. Thereafter, the surgeon approaches the superior 
border of the pancreas. The left gastric vein and artery are 
identified and followed toward the origin of the splenic 
artery. The left gastric lymph nodes are dissected until the 
splenic artery is exposed. The splenic artery is isolated and 
encircled with a vessel loop. A window is made between the 
pancreas and splenic vessels, and the neck of the pancreas is 
divided using an endoscopic stapler.

After transection of the pancreas, the splenic artery 
and vein are isolated and divided between Hem-o-lok 
clips® (Weck Teleflex Medical, Research Triangle Park, 
NC, USA). Lymph nodes on the left side of the celiac 
axis and superior mesenteric artery (SMA) are dissected. 
The lateral and posterior sides of the SMA are dissected 
further until the left renal vein is identified. After further 
dissection along the left renal vein, the left adrenal vein is 
isolated and divided between metallic clips at the junction 
with the renal vein. Retroperitoneal dissection continues 
along the anterior surface of the renal vein laterally and 
posteriorly behind the adrenal gland. Posterior and lateral 
dissection is continued to the anterior surface of the kidney. 
The superior and inferior attachments of the pancreas are 
divided as dissection proceeds towards the spleen. The 
short gastric vessels are then divided. Finally, the lienorenal 
ligament is divided. A Jackson-Pratt drain is placed near the 
pancreatic stump. The surgical specimen is retrieved in a 
vinyl bag and extracted through a small incision created by 
extending a port-site incision.

Postoperative management

After surgery, the patients are transferred to a general 
ward without intensive care unit management unless they 
have underlying severe comorbidities requiring careful 
monitoring or they experience an intraoperative event. Early 
ambulation is encouraged from postoperative day (POD) 1. 
Patients are allowed to drink water on POD 1, and have a 
soft blended diet from POD 2. Intravenous pain controllers 
are administered until POD 3–4 and oral analgesics are 
given thereafter if necessary. Abdominal CT is routinely 
performed on POD 5 to check for fluid collection around 
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pancreatosplenectomy (RAMPS): a stepwise approach (10). 
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stepwise approach
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the pancreas stump or other intraabdominal complications. 
The abdominal drain is removed according to the drain 
amount, color, and amylase level, and the results of 
abdominal CT on POD 5. The patient is discharged if the 
following criteria are met: (I) abdominal drain has been 
removed; (II) the patient can tolerate a diet without needing 
intravenous fluid infusion; and (III) postoperative pain is 
tolerable with or without oral analgesics.

Tips, tricks, and pitfalls

•	 Fixation of the stomach to the abdominal wall can avoid 
the need for a trocar to maintain the surgical field;

•	 The gastrocolic ligament should be divided close to the 
gastroepiploic vessels so that bulky omentum on the side 
of the stomach does not block the surgical field;

•	 To decrease the risk of pancreatic fistula, the stapler 
cartridge should be selected according to the thickness 
and hardness of the pancreas. The stapling technique 
is also important. The closure jaw should be clamped 
slowly and carefully, taking more than 3 min at a fixed 
speed. If the pancreatic parenchyma is too hard to safely 
apply the stapler, the surgeon may transect the pancreas 
and ligate the exposed pancreatic duct instead;

•	 The course of the common hepatic artery and splenic 
artery should be carefully noted on the preoperative 
CT images. Sometimes, a tortuous hepatic artery can 
be mistaken for the splenic artery. The splenic artery 
should be divided at its origin from the celiac trunk after 
confirming the courses of the common hepatic artery 
and the left gastric artery;

•	 During lymph node dissection, the lymphatics or soft 
tissue around the lymph nodes should be grasped to 
avoid troublesome bleeding caused by lymph node 
injury;

•	 The left renal vein can be approached after lateral 
and posterior dissection of the left side of the SMA 
or superior dissection of the duodenojejunal junction. 
This vessel is the landmark of the inferior border of 
the dissection, and guides the proper plane of posterior 
dissection;

•	 The opening of the mesocolon, if present, should 
be repaired to avoid postoperative complications, 
particularly small bowl herniation through this opening.
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