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Abstract

Background: Advances in surgical technique and increase in surgeon’s experience have made total
laparoscopic pancreatoduodenectomy (TLPD) a substantially safer procedure. This study aimed to
report our successful experiences of TLPD for the treatment of duodenal papilla carcinoma.
Methods: Retrospective review of 4 patients who underwent TLPD between November 2013 and
December 2014 was performed. The outcomes of these patients were analyzed.
Results: TLPD was accomplished successfully. The mean operative time was 367 minutes. The mean
blood loss was 248 ml. The median lymph node count was 16.5. The median length of hospital stay was
16 days. Postoperative morbidity included 1 case of mild pancreatic leak and 1 case of pneumonia. The
overall incidence of postoperative complications was 50%. There were no perioperative deaths.
Conclusion: TLPD is a feasible, safe and effective method for treatment of duodenal papilla carcinoma.
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Introduction
Since Gagner and Pomp first described the total laparoscopic
pancreatoduodenectomy (TLPD) [1], the safety and feasibility
of TLPD has been under debate. TLPD was associated with
more complicated operation longer time of operative procedure
and hospital stay, more complications and higher incidence of
open conversions. With the advance of laparoscopic techniques
and experiences, especially in development of laparoscopic
gastrectomy and laparoscopic distal pancreatectomy, it is safe,
reliable and practical to carry out TLPD based on laparoscopic
gastrectomy and laparoscopic distal pancreatectomy [2-6].
Here we report our experience of successful performing TLPD
in 4 cases of duodenal papilla carcinoma.

Materials and Methods

Patients
This study was approved by the Ethics Committee of The
Yinzhou Second People’s Hospital and the patients provided
signed consent. Between November 2013 and December 2014,
4 patients received TLPD for duodenal papilla carcinoma at the

Yinzhou Second People’s Hospital. They had no known family
history, 3 were male and 1 was female, ranging in age from 59
to 75 years (mean 69 years). Obstructive jaundice was found in
3 cases and fever in 1 case.

The patients were thoroughly evaluated preoperatively by
ultrasonography, computed tomography, gastroduodenoscopy,
endoscopic ultrasonography, and biopsy was required to
confirm duodenal papilla carcinoma. In addition, 3 patients
with obstructive jaundice were assessed by MRCP and ERCP.
The characteristics of patients are presented in Table 1.

Surgical technique
TLPD was undertaken under general anesthesia with the
patients in supine position. The first incision at the umbilicus
was 10 mm for the lens, then we established
pneumoperitoneum using a standard umbilical cut down
technique and the pressure of carbon dioxide was about 12-15
mmHg. Four other incisions of 12, 5, 12 and 5 mm were made
at the left upper quadrant, the left side of abdomen, the right
side of abdomen and the right upper quadrant, respectively.
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Abdominal exploration did not reveal metastasis of the nearby
organs or ascites. We incised greater omentum along the edge
of transverse colon, then opened omental sac. The post-bulbar
duodenum was divided until the gastroduodenal artery was
completely freed, then we ligated its origin. The dissection was
performed below the pancreatic head so that Henle’s surgical

trunk could be easily located. This artery was then followed
cranially to the superior mesenteric vein (SMV). To explore the
relationship of the lesion and SMV, portal vein (PV), the
division was performed between the pancreas and SMV. We
used a cotton tape to establish a tunnel through the pancreas in
front of SMV-PV (Figure 1).

Table 1. Characteristics of 4 patients undergoing TLPD.

Patient Age

(days)

Gender The site of the
tumor

Operative time

(min)

EBL
(mL)

Tumor types The time of
anal
exhaust

LNM Complication Stay (days)

1 73 Male Duodenal
papilla

413 560 Duodenal
papilla

4 0/13 No 12 carcinoma

2 67 Male Duodenal
papilla

372 90 Duodenal
papilla

3 19-Jan Pneumonia 25

3 75 Male Duodenal
papilla

357 70 Duodenal
papilla

4 0/16 Pancreatic leakage 13

4 59 Female Duodenal
papilla

325 270 Duodenal
papilla

2 18-Jan No 14

The pancreatic head and duodenum were detected, dissected
and freed in a clockwise direction along the c-ring of duodenal
wall. If the tumor had not invaded the surrounding blood
vessels, the procedure was continued with the removal of the
posterior peritoneum and the ligament of Treitz along the
descending part and horizontal part of duodenum. After the
transection of proximal jejunum, the proximal jejunum was
pulled further to subphrenic space by natural clearance behind
mesenteric vascular root. At this stage, we accomplished the
dissection of the pancreatic head and duodenum.

Figure 1. A cotton tape was used to establish a tunnel through the
pancreas in front of SMV-PV.

Next we performed complete separation between SMV-PV and
the pancreas, and the uncinate process was exposed and
resected at the right side of the superior mesenteric artery
(Figure 2). Lymph nodes in the hepatoduodenal ligament were
dissected, then the gallbladder was removed and common
hepatic duct was transected at the level of the cystic duct. The
neck of the pancreas was transected in front of the PV. In
addition, dissection of lymph nodes around the common
hepatic artery was performed (Figure 3). Distal gastric area
accounting for 50% of full stomach was transected using an
Endo-GIA Stapler with a green or golden staple cartridge. The

resected specimen was removed through an approximately 4
cm of longitudinal incision in umbilical region.

Figure 2. The uncinate process was expose and resected at the right
side of the superior mesenteric artery.

Figure 3. Dissection of lymph nodes around the common hepatic
artery (CHA).

The last surgical step was reconstruction of digestive tract.
First, binding pancreatogastrostomy (PG) was performed
(Figure 4). After drainage tube was put in the pancreatic duct,
small incision was made in the posterior wall of the stomach
and a preset double purse-string suture was used to put the
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pancreatic duct into gastral cavity. Next, Endo-GIA Stapler
was used to accomplish gastrointestinal anastomosis (Figure
5). Finally, an end-to-side hepaticojejunostomy with
continuous 3-0 prolene and no drain was left (Figure 6).

Figure 4. Binding pancreatogastrostomy was performed.

Figure 5. Endo-GIA Stapler was used to accomplish gastrointestinal
anastomosis.

Figure 6. An end-to-side hepaticojejunostomy with continuous 3-0
prolene and no drain was left.

Results
TLPD procedure was successful in all 4 patients. None of the
cases required conversion to an open operation. The duration
of the procedure was 325-413 min (mean 367 min).The volume
of blood loss was 70-560 ml (mean 248 ml). The time of gut
function recovery was 2-4 days (mean 3.3 days). The hospital
stay for the 4 patients was 12-25 days (mean 16 days). One
patient had grade A postoperative pancreatic leakage (POPF)
according to the international clinical grading system and was

treated conservatively. Pulmonary infection occurred in one
patient and was cured by use of antibiotics. The overall
incidence of postoperative complications was 50%. The
postoperative histopathology confirmed duodenal papilla
carcinoma in 4 patients. The surgical margin was negative. The
median number of lymph nodes harvested was 16.5 (rang 13 to
19) per patient. The follow-up was 12 months, at the time of
the last follow-up, 4 patients were still alive.

Discussion
Pancreatoduodenectomy is one of the most difficult abdominal
operations and should be performed only by very experienced
surgeons. However, there is controversy about the safety and
feasibility of this technique [7]. In recent years, as surgeons’s
experiences with advanced laparoscopy have increased, there is
evidence demonstrating the safety and feasibility of TLPD
[8,9]. Several clinical series have indicated that TLPD can be
performed as safely as the traditional open approach [10,11].
The whole operation fits the principles of no-touch radical
excision of pancreatic and duodenal carcinoma, including
emphasis on the whole block excision of tumor to ensure
enough surgical margins and complete the lymph node
dissection. Laparoscopic technique can enlarge local field of
vision and it is beneficial to the exposure of the surgical field
[12]. Therefore, the separation of PV, SMV, and identification
of the surgical plane can be more easily accomplished to
produce perivascular lymph node dissection. Laparoscopic
resection of uncinate process of the pancreas is one of the
difficulties in TLPD. As long as it is done in a controlled way
with excellent exposure, laparoscopic resection of the uncinate
process of the pancreas is feasible and safe. We alternately
used ultrasonic knife together with Ligasure to widen the
potential space between SMV-PV and the head of pancreas.
Consequently, this group of 4 patients got thorough removal of
the uncinate process of the pancreas smoothly, and blood loss
was negligible. Another operation difficulty is the
reconstruction of the pancreas, which is still one obstacle of
pancreatic surgery. Compared with binding
pancreaticojejunostomy, our cases of pancreatic duct size (<3
mm) with PG are relatively simple and the operative time is
only 20 min. Binding PG has several advantages, such as being
less invasive, and the preservation of pancreas function. The
reconstruction is more beneficial because gastroscope after
surgery can stop the bleeding of the pancreatic remnant. In our
case, because the pancreatic duct diameter was not thick,
binding PG was used to accomplish digestive tract
reconstruction. The main complication only included 1 case of
postoperative pancreatic leakage, with gastroparesis at the
same time, and then cured with conservative management.
Reexamination by gastroscope at 2-3 months after surgery
showed that pancreatic tissue in gastric cavity recovered by
gastric mucosa. The indications of TLPD often include the size
and location of the tumor, usually require tumor diameter ≤ 3.5
cm. We consider that TLPD is not a practical approach for
large tumors that are likely to cause infiltration, vascular
pressure and uncontrollable bleeding when separated. When
the tumor is located in the distal bile duct or the ampulla of
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Vater, we will find it early. Appropriate patient selection is
important. We chose 4 cases of tumors within duodenum, as
demonstrated on preoperative imaging, which was much better
for us to practice TLPD. Operative time of TLPD was 325-413
min, shorter than reported in relevant literature [13].

Our experiences are as follows: (1) The surgical team was
relatively fixed, including the surgeon, the first assistant, and
the camera holder. (2) Before attempting the first TLPD,
extensive experience was ensured. Our surgical team has
almost 10 years of experience for laparoscopic gastrectomy.
Sufficient experience with laparoscopic distal pancreatectomy
in over 40 patients has been obtained. Moreover, we are
familiar with the anatomy of the peripancreatic vessel system.
(3) Inclusion criteria included relatively simple tumors
confined to the duodenal papilla or the head of the pancreas
and favorable vascular anatomy. Exclusion criteria included
patients with malignant involvement of the inferior vena cava
and portal vein. (4) All selected patients underwent accurate
preoperative evaluation. Laparoscopic exploration and
resection at the same time would reduce operating time in the
course of concrete operation. (5) We used a cotton tape to pass
around the neck of the pancreas, then the uncinate process of
the pancreas was removed, and portal vein was completely
dissected free before the resection of the neck of the pancreas.
These procedures could ensure suitable tension and are less
time consuming. (6) Binding PG is still a good choice for
reconstruction with some advantages [14]. Additionally, it
reduces operating time and bleeding. This group of 4 patients
underwent regional lymph node dissection. The mean number
of lymph nodes was 16.5, similar to reported in the literature
[15]. Our experience of laparoscopic lymphadenectomy is that
the operation should follow the principle of giving priority to
the surgical plane. This not only can reduce intraoperative
bleeding, speed up process, but also conform to the principle of
tumor-free technique. When cleaning lymph nodes around the
blood vessels, it is easy to make the blood vessels skeletonize
because the level along vascular sheath is devoid of blood
vessels. In conclusion, these case series highlight the feasibility
and safety of TLPD for treating duodenal papilla carcinoma.
However, the number of cases in our group is limited and the
follow-up time is short. Long-term follow-up in larger numbers
of cases are needed to support our experiences.
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