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BACKGROUND: Cohort studies from expert centers suggest that laparoscopic distal pancreatectomy (LDP) is
superior to open distal pancreatectomy (ODP) regarding postoperative morbidity and length
of hospital stay. But the generalizability of these findings is unknown because nationwide data
on LDP are lacking.

STUDY DESIGN: Adults who had undergone distal pancreatectomy in 17 centers between 2005 and 2013 were
analyzed retrospectively. First, all LDPs were compared with all ODPs. Second, groups were
matched using a propensity score. Third, the attitudes of pancreatic surgeons toward LDP
were surveyed. The primary outcome was major complications (Clavien-Dindo grade �III).

RESULTS: Among 633 included patients, 64 patients (10%) had undergone LDP and 569 patients (90%)
had undergone ODP. Baseline characteristics were comparable, except for previous abdominal
surgery and mean tumor size. In the full cohort, LDP was associated with fewer major compli-
cations (16% vs 29%; p ¼ 0.02) and a shorter median [interquartile range, IQR] hospital stay
(8 days [7e12 days] vs 10 days [8e14 days]; p ¼ 0.03). Of all LDPs, 33% were converted to
ODP. Matching succeeded for 63 LDP patients. After matching, the differences in major com-
plications (9 patients [14%] vs 19 patients [30%]; p ¼ 0.06) and median [IQR] length of hos-
pital stay (8 days [7e12 days] vs 10 days [8e14 days]; p ¼ 0.48) were not statistically
significant. The survey demonstrated that 85% of surgeons welcomed LDP training.

CONCLUSIONS: Despite nationwideunderuse and an impact of selection bias, outcomes of LDP seemed to be at least
noninferior toODP. Specific training iswelcomed and could improve both the use andoutcomes of
LDP. (J Am Coll Surg 2015;220:263e270.� 2015 by the American College of Surgeons)
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Since the first reported laparoscopic distal pancreatectomy
(LDP) in 1996,1 its introduction into clinical practice has
been relatively slow, especially when compared with other
laparoscopic gastrointestinal procedures.2-4 This slow intro-
ductionmaybe related to the lowvolumeandhigh-risknature
of pancreatic surgery, which hampers completion of the
learning curve of approximately 10 to 17 LDPs.5,6 Consid-
ering an average of 3 to 6 distal pancreatectomies are per-
formed per center per year in recent US7 and UK8 studies,
completing the learning curve might take approximately 2
to 3 years. However, the ongoing centralization of pancreatic
surgery9,10 may enhance completion of this learning curve
within a reasonable time. An additional factor in the slow
introductionof LDPmaybe the lack of specific LDP training.
In several recent systematic reviews, LDP was associated

with less intraoperative blood loss (263 to 355 mL), more
splenic preservation (odds ratio [OR] 2.98), lower post-
operative morbidity (OR 0.7), and a shorter hospital
stay (3 to 6 days).11-16 Notably, 80% (24 of 30) of the
studies included in these reviews originated from very
high-volume expert pancreatic centers, and none of these
studies was performed on a nationwide level. Therefore, it
is unclear whether these promising results are generaliz-
able to “real-world” clinical practice. Because most series
were retrospective, selection bias might have played a rele-
vant role in the perceived superiority of LDP. Propensity
score matching could be used to reduce some of this bias
in retrospective studies.17,18 Furthermore, it is unclear
whether pancreatic surgeons consider nationwide intro-
duction of LDP feasible and are willing to undergo spe-
cific training in LDP, if needed. We aimed to
determine the use and outcomes of LDP vs ODP and sur-
geons’ attitudes toward LDP, all on a nationwide level.

METHODS

Patients

A nationwide retrospective study was performed on all
consecutive adult patients who had undergone an elective
distal pancreatectomy in 1 of 17 centers of the Dutch
Pancreatic Cancer Group (DPCG)19 between January 1,
2005 and September 1, 2013. All 17 centers performed at

least 20 pancreatoduodenectomies annually. Patients were
excluded if distal pancreatectomy was not the primary pro-
cedure or if essential data on the surgical procedure, such as
the operative report or the postoperative course, were lack-
ing. Patient categorization was done according to the
applied method of surgery: laparoscopic or open. Analyses
were performed according to intention-to-treat principles,
meaning that the results of a converted LDP were analyzed
in the LDP group. The Medical Ethics Review Committee
of the Academic Medical Center (Amsterdam, the
Netherlands) approved the study protocol.

Surgical technique

Laparoscopic distal pancreatectomy was performed using 3
to 4 trocars placed around an umbilical camera. The
resected specimen was extracted by enlarging one of the
trocar incisions or via a Pfannenstiel incision. During
LDP, the patient was in a supine or right lateral decubitus
position. Hand access ports were not used. Open distal
pancreatectomy was performed using a bilateral subcostal
incision or amidline laparotomyusing standard techniques.
In some cases, during either laparoscopic or open surgery,
the pancreatic remnant was treated subsequently with
additional sutures orwith an absorbable fibrin sealant patch.
In patients with benign disease, spleen preserving distal
pancreatectomy with preservation of the splenic vessels
(Kimura’s technique20) was attempted and if preservation
of the splenic vessels was considered not feasible, a spleen
preserving distal pancreatectomy with ligation of splenic
vessels (Warshaw’s technique21) or subsequent splenectomy
was performed. In case of suspected or proven malignant
disease, splenectomy and additional lymphadenectomy
were performed. One or 2 drains were placed near the
pancreatic remnant and left subphrenic space.

Definitions

Postoperative complications during hospital stay and 30
days thereafter were collected, dichotomously scored,
and classified using the Clavien-Dindo classification of
surgical complications.22 Major complications were
defined as Clavien-Dindo grade III or higher. Postopera-
tive pancreatic fistula, delayed gastric emptying and post-
pancreatectomy hemorrhage were all scored using the
recommended International Study Group of Pancreatic
Surgery (ISGPS) definitions.23-25 Grade B/C complica-
tions were considered major, and only these grades were
noted. Surgical site infection was defined using the Cen-
ters for Disease Control and Prevention (CDC) defini-
tion.26 Resection margins, including transection and
circumferential margins, were classified into R0 (distance
margin to tumor �1 mm), R1 (distance margin to tumor
<1 mm) and R2 (macroscopically positive margin).27

Abbreviations and Acronyms

ASA ¼ American Society of Anesthesiologists
CDC ¼ Centers for Disease Control and Prevention
IQR ¼ interquartile range
ISGPS ¼ International Study Group of Pancreatic Surgery
LDP ¼ laparoscopic distal pancreatectomy
ODP ¼ open distal pancreatectomy
OR ¼ odds ratio
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