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Laparoscopic distal pancreatectomy in elderly patients: is it safe?
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Abstract

Background Laparoscopic distal pancreatectomy (LDP)

appears to be safe and effective as open distal pancreate-

ctomy (ODP) for benign or borderline malignant lesion.

However, studies comparing LDP with ODP in elderly

patients are limited. The purpose of this study is to com-

pare the clinical outcomes of these two several approaches

in elderly patients.

Methods A retrospective analysis was carried out by

comparing laparoscopic (n = 7) and open (n = 15) distal

pancreatectomy in elderly patients performed at the

University of Naples ‘‘Federico II’’ and University of

Perugia between January 2012 and December 2015.

Demographic data, operative and postoperative outcomes

were analyzed.

Results Demographic and tumor characteristics of laparo-

scopic and ODP were similar. There were also no signifi-

cant differences in operating room time. Patients

undergoing LDP had lower blood loss, first flatus time, diet

start time and postoperative hospital stay. There were no

significant differences in complication rates or 90-day

mortality.

Discussion LDP is safe and feasible as ODP in selected

elderly patients.
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Introduction

The elderly population has increased in many countries,

and the number of patients older than 70 years of age with

resectable pancreatic neoplastic lesion is also predicted to

rise in the future because of improved surgical techniques

and medical management [1, 2]. Minimally invasive sur-

gery has proved to be safe and effective and has largely

replaced open surgery in many procedures. Despite this

trend, laparoscopic pancreatic surgery has been slow to

gain acceptance, but nowadays the laparoscopic technique

is becoming increasingly popular among surgeons to per-

form distal pancreatectomy. A comparison between open

surgery and laparoscopic distal pancreatectomy (LDP)

confirms advantages commonly ascribed to minimal access

surgery such as reduced postoperative pain, faster recovery

and fewer wound-related and general morbidity [3, 4].

However, these outcomes are poorly defined in elderly

population and the decision to perform this surgical pro-

cedure in an elderly patient can be difficult. The purpose of

the present study was to evaluate the safety of LDP in

patients older than 70 years and to show the influence of

advanced age on the morbidity, long-term survival, length

of hospital stay and mortality associated with this operation

analyzing the differences with the open approach.
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Materials and methods

At University ‘‘Federico II’’ of Naples, Italy, between

January 2012 and December 2015, 22 consecutive patients

who underwent elective distal pancreatectomy with an

apparent diagnosis of benign or borderline malignant tumor

were recruited into the current study. Preoperatively,

ultrasonography (USG), computed tomography (CT) and

magnetic resonance imaging (MRI) were routinely per-

formed for the diagnosis of pancreatic benign or borderline

malignant lesion. Seven patients underwent laparoscopic

distal pancreatectomy (LDP) and 15 patients underwent

open distal pancreatectomy (ODP). All possible advantages

and disadvantages of both approaches were clearly

explained to the patients. Written informed consent was

obtained from each patient. Distal pancreas resection was

defined as any resection of the pancreas parenchyma

starting at the neck or distal to the neck with or without

splenectomy. Retrospectively, the medical records were

analyzed and compared between two groups for clinico-

pathologic characteristics such as age, gender, body mass

index (BMI), ASA, tumor size and spleen preservation rate.

In addition, the operative outcomes such as operation time,

blood loss, return to normal bowel movement, return to

adequate oral intake, length of hospital stay, pancreatic

fistula rate and other complications, postoperative mortality

and recurrence were compared between two groups. Post-

operative complications were collected and graded

according to the Clavien–Dindo complication scale [5].

Complications of Grades I and II were considered minor;

those of Grades III to V were considered major. Pancreatic

fistula, delayed gastric emptying and postpancreatectomy

hemorrhage were defined according to the International

Study Group of Pancreatic Surgery definitions [6–8].

Operative technique used for distal
pancreatectomy

Laparoscopic distal pancreatectomy procedure

After general anesthesia, the patient was placed in a right

semilateral decubitus position. The surgeon, the camera

assistant and the scrub nurse were positioned to the right

side of the patient, and the first assistant stood to the left

side of the patient. A 12-mm trocar was first inserted

through an infraumbilical minilaparotomy and pneu-

moperitoneum (12 mm Hg) was achieved by CO2 insuf-

flation. Under laparoscopic vision, three other trocars were

inserted into the following locations: the epigastrium

(5 mm) for the left hand of the surgeon; the midclavicular

line below the costal arch (12 mm) for the right hand of the

surgeon; and the left flank (5 mm) for assistance. The

gastrocolic ligament was divided for entrance to the lesser

sac using a harmonic scalpel and electrocautery. Laparo-

scopic ultrasonography probe was used through a 12-mm

trocar and applied directly to the anterior surface of the

pancreas to confirm the location of the tumor and identify

its relationship to the splenic vessels. The mobilization of

the pancreas began at the superior border until the proximal

splenic artery was visualized. The pancreas was mobilized

at the inferior border to visualize the superior mesenteric

and splenic veins. After creating a tunnel behind the neck

of the pancreas, the pancreas was transected with an

endoscopic linear stapler. For spleen-preserving proce-

dures, the distal pancreas was freely dissected from the

splenic vessels by ligation of the small branches connected

to the pancreas using a small Hem-o-lok or a harmonic

scalpel. In the case of distal pancreatectomy with

splenectomy, the splenic artery and splenic vein were

divided. The spleen was resected with the pancreas. The

specimen was then placed in a plastic retrieval bag and

removed through a minimally extended umbilical port

incision. Two closed suction drains were placed in the

splenic fossa next to the remnant pancreas.

Open distal pancreatectomy procedure

Open distal pancreatectomy was performed using a con-

ventional method. The patient was placed in the supine

position, and a midline incision was made in the upper

abdominal region. Pancreatic resection was performed

using a blade and electrocautery. The main pancreatic duct

was ligated with 4-0 black silk, and the pancreatic stump

underwent multiple suture ligation with 2-0 black silk. Two

closed suction drains were left in the pancreatic bed.

Statistical analysis

All results are expressed as media. Continuous variables

were analyzed using Mann–Whitney U test, whereas cat-

egorical variables were analyzed using the Chi-square and/

or Fisher’s exact test. A p value of\0.05 was considered

significant.

Results

During the study period, a total of 22 patients underwent

elective distal pancreatectomy for benign or borderline

malignant tumors at our institution. Open and laparoscopic

distal pancreatectomies were performed in 15 (68.2%) and

7 (11.6%) patients, respectively (Table 1). There last were

5 (71.4%) women and 2 (28.6%) men with a mean age of

73.6 ± 2.5 years. All 7 patients who underwent LDP were

completed laparoscopically without conversion and the rate
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of spleen preservation was 42.8% (n = 3). The tumors

were located in the body (n = 2, 28.6%) and tail (n = 5,

71.4%) of the pancreas, and the mean tumor size was

42.9 ± 4.7 mm. Two patients (28.6%) developed pancre-

atic fistula (grade A = 1, grade B = 1) according to the

definition of ISGPF, and all patients were recovered with

conservative management. The mean follow-up period was

6 months: All 22 patients were alive and disease-free. The

mean operation time of the LDP group was

186.2 ± 11 min and that of the ODP group was

180.4 ± 7 min, the difference not being statistically sig-

nificant. The estimated mean blood loss was lower in the

LDP group (212.30 ± 62 ml) than in the ODP group

(342.3 ± 104 ml) (p = 0.0017). The mean time to normal

bowel movement of the LDP group was significantly

shorter than that of the ODP group (2.14 ± 0.3 vs.

3.56 ± 0.9 days; p = 0.0006). Also, the mean diet start

time in the LDP group was earlier than in the ODP group

(3.14 ± 0.3 vs. 5.53 ± 0.74 days; p = 0.013). The mean

hospitalization period of the LDP group was

7.2 ± 1.2 days and that of the ODP group was

11.3 ± 4 days, which was significantly longer

(p = 0.0187). No statistical difference was observed in the

rate of the pancreatic fistula, 90-day mortality and recur-

rence (Table 2).

Discussion

Surgical approach represents the main option for treat-

ment of benign or premalignant neoplasms of several

organs of abdominal cavity or ectopically located in that

region [9, 10]. Pre-neoplastic lesions often show genetic

pathogenesis or expressing several specific markers

[11–13]. A lot of these neoplasms can maybe useful

treated using revolutionary approaches such as cell-based

therapy or targeting therapies as demonstrated in onco-

logic [14–19] and non-oncologic diseases in aging

patients [20, 21]. In this comparative study of clinical

outcomes for LDP and ODP, we demonstrated that LDP is

a feasible, safe and efficient approach for benign or pre-

malignant pancreatic neoplasms also for elderly patients.

The traditional surgical approach requires large abdomi-

nal incisions and involves possible postoperative com-

plications such as wound infections, incisional hernia and

alterations of respiratory mechanics. Laparoscopic sur-

gery has the advantage of requiring smaller incisions and

less bowel manipulation than does open surgery, thereby

reducing pain postoperative, facilitating the earlier

recovery of bowel function and ambulation [22].

Although several previous reports have shown safety of

open distal pancreatectomy performed on elderly patients

[23, 24], with the improvements of laparoscopic instru-

ments and the accumulation of surgery experience,

laparoscopic distal pancreatectomy could become an

alternative to open surgery, as it is already happened in

young patients [4, 25]. Nowadays laparoscopic distal

pancreatectomy has not gained popularity in elderly

patients, probably because of many comorbidities of these

patients and of fear of not getting survival advantages,

and in effect there are limited reports about this approach

for these patients. On the contrary, in this study, we

showed that both LDP and ODP have similar clinical

outcomes in terms of operative times and perioperative

complications, but that LDP is associated with advantages

such as a shorter hospital stay, lower amount of intra-

operative blood loss and earlier resumption of diet. These

results confirm that LDP is safe and effective in elderly

age. The most common major morbidity after distal

pancreatectomy is pancreatic leakage, and the rate of

pancreatic leakage after LDP is reported to range from 0

to 33% [26–29]. In the current study, it occurred in two

laparoscopic patients (28.6%) and in five open patients

(33.3%). This difference was not statistically significant.

All the patients with a pancreatic fistula recovered with

conservative management. Furthermore, quality of life

should be considered when choosing the surgical proce-

dure and LDP is thought to be an ideal procedure for a

benign tumor and premalignant pancreatic lesions in

elderly patients [30–33].

Conclusions

In conclusion, the findings in this study confirmed which

LDP is feasible and safe also in elderly patients. It entails

operative times and complication rates similar to those for

ODP. In addition, LDP is associated with a lower blood

loss, an earlier return to normal bowel movement and diet

and shorter hospital stays than ODP. The indications for

laparoscopic approach are essentially identical to those for

conventional open procedure but requiring careful patient

selection, as usual. Further studies with a large number of

patients are need but LDP may be progressively adopted

also in older selected patients.

Table 1 Clinical characteristics of the patients

LDP (n. 7) ODP (n. 15) p value

Sex (M:F) 2/5 5/10 0.3

Age (years) 73.6 ± 2.5 73.5 ± 2.3 0.97

BMI (Kg/m2) 23.8 ± 1.9 23 ± 2 0.5

Tumor size (mm) 42.9 ± 4.7 43.9 ± 3.8 0.6

Spleen preservation (%) 42.86 46.67 0.86

ASA 1.5 ± 1 1.5 ± 1 1
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