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ABSTRACT

Pancreatic resection is a standard procedure for the treatment 
of periampullary tumors. Morbidity and mortality are high, 
and quality standards are scarce in our setting. International 
classifications of complications (Clavien-Dindo) and those 
specific for pancreatectomies (ISGPS) allow adequate case 
comparisons. The goals of our work are to describe the morbidity 
and mortality of 480 pancreatectomies using the international 
classifications ISGPS and Clavien-Dindo to help establish a quality 
standard in our setting and to compare the results of CPD with 
reconstruction by pancreaticogastrostomy (1,55) versus 177 
pancreaticojejunostomy). We report 480 resections including 
337 duodenopancreatectomies, 116 distal pancreatectomies, 
11 total pancreatectomies, 10 central pancreatectomies, and 
6 enucleations. Results for duodenopancreatectomy include: 62 % 
morbidity (Clavien ≥ III 25.9 %), 12.3 % reinterventions, and 3.3 % 
overall mortality. For reconstruction by pancreaticojejunostomy: 
71.2 % morbidity (Clavien ≥ III 34.4 %), 17.5 % reinterventions, 
and 3.3 % mortality. For reconstruction by pancreaticogastrostomy: 
51 % morbidity (Clavien ≥ III 15.4%), 6.4 % reinterventions, and 
3.2 % mortality. Differences are significant except for mortality. We 
conclude that our series meets quality criteria as compared to other 
groups. Reconstruction with pancreaticogastrostomy significantly 
reduces complication number and severity, as well as pancreatic 
fistula and reintervention rates. 

Key words: Pancreaticoduodenectomy. Pancreatectomy. 
Morbidity. Mortality. Quality Indicators. Health Care.

Abbreviation list: ISGPS: International Study Group of 
Pancreatic Surgery; CDP: Cephalic duodenopancreatecto-
my; DP: Distal pancreatectomy; ASA: American Society 
of Anesthesiologists; BMI: Body mass index; PF: Pancre-
atic fistula; DGE: Delayed gastric emptying; PJ: Pancre-
aticojejunostomy; PG: Pancreaticogastrostomy; TP: Total 
duodenopancreatectomy; ERAS: Enhanced recovery after 
surgery; CP: Central pancreatectomy; GIST: Gastrointes-
tinal stromal tumors; ICU: Intensive care unit.

INTRODUCTION

The increased number of pancreatic resections in spe-
cialized units has led to improved morbidity and mor-
tality rates. Despite this, in our health care system, we 
have no postoperative quality standards specific for the 
two procedures most commonly used: Cephalic duode-
nopancreatectomy (CDP) and distal pancreatectomy (DP). 
Duodenopancreatectomy-related morbidity and mortali-
ty has been shown to decrease as the number of proce-
dures per surgeon and hospital increases, even if limits 
are rather vague (1-4). Furthermore, quality references 
available mostly derive from series in health care envi-
ronments where high-volume centers predominate (5). The 
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description of complications as recently standardized by 
the ISGPS (6-8) and Clavien-Dindo (9,10) classifications 
(Table I) has been scarcely used in Spanish publications 
(5,11-14). This fact precludes case comparisons and hin-
ders the establishment of quality standards adapted to our 
health care setting.

The goals of our work are to describe the morbidity and 
mortality of 480 pancreatectomies using the international 
classifications ISGPS and Clavien-Dindo in order to help 
establish a quality standard in our setting, and to compare 
the results of CDP with reconstruction by pancreaticogas-
trostomy versus pancreaticojejunostomy.

PATIENTS AND METHODS

All patients undergoing pancreatic resection between 
June 1994 and June 2014 were included. Data were pro-
spectively entered into a proprietary FileMaker Pro 3.0 
database on patient discharge, also including readmissions 
within 30 days of discharge. Seventeen variables were 
studied: Demography, ASA classification, body mass index 
(BMI), diagnosis, surgical procedures, surgery date, sur-
gical complications according to the ISGPS classification, 
pancreatic fistula (PF), delayed gastric emptying (DGE), 
bleeding and Clavien-Dindo, reintervention, infection, 
admission to ICU, need for radiological/endoscopic or 
transfusion procedures, mortality and its cause at 30 days 
or at any time point for inpatients, and hospital stay. 
Complications during readmission were added to overall 
results. Data before 2008 were adjusted to international 
classifications on a case-by-case basis, and reviewed by the 
primary author. Complications were deemed to be minor if 

Clavien I-II, and major if Clavien ≥ III-A, including mor-
tality. All patients signed an informed consent according 
to the ethical guidelines provided by the Declaration of 
Helsinki as revised in 1975.

According to pancreatic resection type patients were 
included in the following groups: CDP in two periods – 
from June 1994 to April 2008, where pancreatic recon-
struction was performed by duct-to-mucosa pancreati-
cojejunostomy using a silicone drain (PJ) (15); and from 
April 2008 to June 2014, where the reconstruction of 
choice was by two-plane invaginated pancreaticogastros-
tomy as described by Delcore (PG) (16). Both cohorts 
were used to compare morbidity, mortality, and postop-
erative stay. 

Total duodenopancreatectomy (TP), where the whole 
pancreas is excised together with the duodenum and 
spleen, hence no suture or section border is present.

Distal, body-tail or subtotal pancreatectomy, grouped 
together as distal pancreatectomies (DP) and categorized 
into two subgroups: Urgent (pancreatitis and trauma) or 
elective. 

Central pancreatectomy (CP), where a section of the 
proximal pancreas is performed and a portion of the pan-
creatic body is excised, with an anastomosis of the distal 
pancreas to the jejunum or stomach. 

Pancreatic enucleation, meaning the excision of a small 
pancreatic fragment around the lesion. Data will be pre-
sented according to pancreatic resection technique and 
comparing PJ versus PG.

Preoperative study, technique, and postoperative care 
were standardized, and from 2008 on a clinical path based 
on a postoperative multimodal rehabilitation protocol (17) 
for CDP was implemented. 

Table I. Classification of surgical complications (Clavien-Dindo)

Grade Definition

Grade I Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, 
endoscopic and radiological interventions. Allowed therapeutic regimens are: Drugs as antiemetics, antipyretics, 
analgesics, diuretics and electrolytes, and physiotherapy. This grade also includes wound infections opened at the 
bedside

Grade II Requiring pharmacological treatment with drugs other than such allowed for grade I complications. Blood 
transfusions and total parenteral nutrition are also included

Grade III
 Grade IIIA
 Grade IIIB

Requiring surgical, endoscopic or radiological intervention
Intervention not under general anesthesia
Intervention under general anesthesia

Grade IV
 Grade IVA
 Grade IVB

Life-threatening complication (including CNS complications)* requiring intermediate care/ICU-management
Single organ dysfunction (including dialysis)
Multi organ dysfunction

Grade V Death

*Including brain hemorrhage, ischemic stroke, subarrachnoidal bleeding, but excluding transient ischemic attacks. 
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Statistical study

Mean and standard deviation, and median plus range 
were used for the descriptive analysis. A cohort compar-
ison study was carried out for PJ versus PG. Qualitative 
variables were analyzed using the chi-squared and Fisher 
tests, whereas Student’s t test or the Mann Whitney U test 
was used for quantitative variables. Data were analyzed with 
the SPSS 22.0 statistical package, and a p value of 0.05 was 
considered statistically significant for all comparisons.

RESULTS

In all, 480 patients were included, and 5,893 data 
for all 17 variables under study were obtained; missing 
data amounted to 207 (3.2 %) (128 BMI and 53 DGE 
extent). Surgical technique was: 337 CDP (177 PJ, 155 
PG, 5 excluded), 116 DP (11 urgent, 105 elective), 11 TP, 
10 CP, and 6 enucleations (Fig. 1).

CDP

Of all 337 CDPs 5 were excluded from the study because 
of associated major surgery (2 total gastrectomies, 2 major 
hepatectomies, and 1 gunshot injury) (Table II).

Diagnoses included: 119 pancreatic adenocarcinomas, 
60 papillary adenocarcinomas, 34 cholangiocarcinomas, 
34 chronic pancreatitis, 19 mucinous intraductal papillary 
neoplasms, 17 papillary adenomas, 15 neuroendocrine 
tumors, 8 duodenal adenocarcinomas, 5 serous cystadeno-
mas, 3 metastases (2 from renal carcinoma, 1 from heman-
giopericytoma), 2 mucinous cystadenomas, 2 cystadeno-
carcinomas, 14 others (3 ampullary stenoses, 3 colonic 
cancers, 2 biliary stenoses, 1 Castleman’s disease, 1 gall-
bladder cancer, 1 gastric cancer, 1 lymphoma, 1 hamarto-
ma, 1 duodenal GIST).

Of all CDPs, 289 (87 %) were performed for tumors: 
251 (75.6 %) malignancies, 33 (10 %) premalignant 
lesions, and 5 (1.5 %) benign growths; the remaining 43 
were for inflammatory conditions (13 %).

Complications

A total of 206 patients (62 %) had at least one complica-
tion. Minor complications amounted to 121 (36.4 %) and 
major ones to 85 (25.5 %). Of patients with major com-
plications, 25 (7.5 %) were III-A (22 percutaneous drains, 
3 visceral artery aneurysm embolizations); 19 (5.7 %) were 
III-B (17 cases from reintervention and 2 radiographic pro-
cedures under general anesthesia); 18 (5.4 %) patients were 

Fig. 1. Distribution of all 480 pancreatectomies by surgical technique.

Pancreatectomies (480) Distal pancreatectomy (116)

Total pancreatectomy (11)

Central pancreatectomy (10)

Other (6)

Duodenopancreatectomy 
(337)

Pancreaticogastrostomies 
(155)

Other (5)

Scheduled (105)

Urgent (11)

Pancreaticojejunostomies 
(177)
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IV-A (11 bleeding events with hemodynamic failure –5 GI, 
5 visceral arteries, 1 hemoperitoneum– 7 reinterventions 
that required admission in an ICU); 12 (3.6 %) were IV-B 
(12 reoperated patients with organ failure).

Mortality (Clavien V) was 11 patients (3.3 %), and caus-
es included: 5 abdominal sepsis, 3 visceral artery bleeding, 
1 hemoperitoneum, 1 bronchial aspiration, and 1 cardi-
ac arrest from ventricular fibrillation. Of those who died, 
4 were reoperated and 4 had pancreatic fistula.

Pancreatic fistula 

PFs are described using two classifications: ISGFP 
and Clavien’s. In 76 patients (22.9 %) PF was identi-
fied as per the ISGPF: A 18 (5.4 %), B 27 (8.1 %), C 31 
(9.4 %). According to Clavien’s classification: Grade I-II 
28 (8.4 %), III 25 (7.5 %), and IV-V 25 (6.9 %). Of all 76 
patients with PF, 27 (35.5 %) were re-intervened versus 
14 (5.7 %) of those with no PF (p < 0.001); 4 patients died 
with PF (5.2 %) versus 7 (2.7 %) without PF (p = 0.27); 
7 patients with PF (9.2 %) developed visceral artery bleed-
ing versus 4 (1.5 %) without PF (p < 0.001).

Delayed gastric emptying

Our data from before the publication of the ISGPS 
classification were adapted to said system. In this process 
DGE was estimated to have an incidence of 100 %, but 
extent could only be obtained for 53 patients (15.9 %). 
The overall incidence of DGE was 114 (34.3 %), this being 
the most common complication. Its association with other 
abdominal complications was: 47 (64 %) PFs with DGE 
and 67 (35.4 %) PFs without DGE (p < 0.001); 41 (36 %) 
intra-abdominal abscesses with DGE and 27 (12.3 %) 
without DGE (p < 0.001); 27 (23.6 %) reinterventions with 
DGE and 14 (12.2%) without DGE (p < 0.001).

Reintervention

There were 41 reoperated patients (12.3 %), including 
readmissions within 30 days, which required 59 reinter-
ventions (28 one, 8 two, 5 three). Causes, multiple at 
times, included: 26 grade-C pancreatic fistulas, 25 bleed-
ing events, 22 intra-abdominal infections, and 1 evis-
ceration. Reintervention-related mortality was 4 patients 
(9.7 %).

Readmission

The causes for all 30 (9 %) readmissions included: 
10 digestive intolerance, 9 bleeding, 8 fever, and 3 abscess-
es that required percutaneous drainage.

Stay 

Mean stay was 20 (17.14) days, with a median of 
(6-144) days. For patients with no complications mean 
stay was 10 (3.84) days; for Clavien < III 19.7 (9.03) days 
(p < 0.001); for Clavien ≥ III 36 (24.68) days (p < 0.001). 
For patients with PF it was 33.6 (23.51) days versus 16.2 
(12.3) days without PF (p < 0.001). 

COMPARISON BETWEEN PJ AND PG

The two cohorts show no significant differences in 
demography, operative risk or diagnosis. The procedures 

Table II. Duodenopancreatectomy (CDP)

CDP 332

Sex

 Male 200 (60.25 %)

 Female 132 (39.75 %)

Age (years) Mean: 64.1 (12.1)

ASA

 I 38 (11.44 %)

 II 171 (51.5  %)

 III 116 (34.9 %)

 IV 7 (2.1 %)

SMI Mean: Media: 25.96 (4.92)

Tumor 289 (87 %)

Complication 206 (62 %)

Clavien

 I 12 (3.6 %)

 II 109 (32.6 %)

 III 44 (13.6 %)

 IV 30 (9 %)

 V (mortality) 11 (3.3 %)

Pancreatic fistula 76 (22.9 %)

I 2 (0.6 %)
II 26 (7.8 %)
III 25 (7.5 %)
IV 19 (5.7 %)
V 4 (1.2 %)

A 18 (5.4 %)
B 27 (8.1 %)
C 31 (9.4 %)

Delayed emptying 114 (34.3 %)

A 22 (6.6 %)
B 31(9.3 %)
C 16 (4.8 %)

Reintervention 41 (12.3 %)

Readmission 30 (9 %)

Stay length Mean: 20.17 (17.14)
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were performed by the same surgeons and two differ-
ences existed as regards the technique, namely the type 
of pancreatic anastomosis (PG vs. PJ); also, 87 (49.1 %) 
patients with PJ benefited from pyloric preservation. All 
PGs included antrectomy (Table III).

The overall incidence of complications was significantly 
higher for PJ (71.2 %) versus PG (50.9 %) (p < 0.000). Differ-
ences were not significant for mild cases –37.2 % for PJ and 
35.5 % for PG. In contrast, differences were significant for 
severe events –34.4 % for PJ and 15.5 % for PG (p < 0.000). 

This decrease in severe complications parallels the incidence 
of PF –29.9 % for PJ and 14.8 % for PG (p < 0.000). Differenc-
es are not only global but also regarding PF severity (Clavien ≥ 
III) –22 % for PJ and 5.8 % for PG. Regarding DGE, numbers 
are 45.7 % for PJ and 21.3 for PG (p < 0.000), which reflects 
the association between abdominal complications and DGE.

Mortality was similar in both groups –3.3 % for PJ and 
3.2 % for PG. The only variable where PG obtained poorer 
results was readmission rate within 30 days –13.5 % versus 
5 % for PJ (p < 0.007). 

Table III. Duodenopancreatectomy - PJ-PG

PJ (n = 177) PG (n = 155) p value 

Sex

 Male 106 (59.8 %) 94 (60.64 %)
0.888

 Female 71 (40.11 %) 61 (39.35 %)

Mean age 63.03 (11.74) Median 65 (22-83) 65.12 (12.46) Median 68 (17-83) 0.098

ASA

 I 26 (14.7 %) 12 (7.7 %)

0.170
 II 84 (47.4 %) 87 (56.1 %)

 III 63 (35.5 %) 53 (34.2 %)

 IV 4 (2.25 %) 3 (1.9 %)

Mean BMI 25.63 (4.95) Median 26 (18-38) 26.15 (4.91) Median 26 (18-39) 0.968

Tumor 154 (87  %) 131 (84.5 %) 0.9

Complication 126 (71.2 %) 79 (50.96 %) < 0.000

Clavien

 I 7 (3.95 %) 5 (3.2 %)

< 0.000

 II 59 (33.33 %) 50 (32.25 %)

 III 36 (20.33 %) 8 (5.16 %)

 IV 19 (10.7 %) 11 (7.09 %)

 V 6 (3.38 %) 5 (3.22 %)

Mortality 6 (3.38 %) 5 (3.22 %) 0.934

Clavien ≥ 3 24 (15.48 %) < 0.000

Pancreatic fistula 53 (29.9) 23 (14.8) < 0.000

I 1 (0.56 %)
II 13 (7.34 %)
III 23 (12.99 %)
IV 14 (7. 9 %)
V 2 (1.12 %)

A 14 (7.9 %)
B 14 (7. 9 %)
C 25 (14 %)

I 1 (0.6 %)
II 13 (8.3 %)
III 2 (1.3 %)
IV 5 (3.2 %)
V 2 (1.3 %)

A 4 (2.6 %)
B 13 (8.4 %)
C 6 (3.9 %)

Delayed emptying 81 (45.7 %) 33 (21.3) < 0.000

A 11 (6 %)
B 17 (9.3 %)
C 9  (4.9 %)

A 11 (6.5 %)
B 14 (9.5 %)
C 7 (4.7 %)

Reintervention 31 (17.5 %) 10 (6.45 %) 0.002

Readmission 9 (5 %) 21 (13.5 %) 0.007

Mean stay (days) 26.27 (19.93) Median 20 (5-144) 13.2 (9.22) Median 10 (5-76) < 0.000 
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DISTAL PANCREATECTOMY 

A total of 116 DPs were performed -105 scheduled vs. 
11 urgent procedures (Table IV).

Diagnoses included: 25 cystic tumors, 22 neuroendo-
crine tumors, 20 pancreatic adenocarcinomas, 17 compli-
cated chronic pancreatitides (11 associated with total gas-
trectomy, 4 associated with colectomy), 3 renal carcinoma 
metastases, 2 solid papillary tumors, and 1 paraganglioma.

Complications

Only complications deriving from DP were included; 
48 patients (44.7 %) had at least one complication, 31 (29.5 
%) were mild and 17 (14.7 %) were severe. Of these, 11 (10.4 
%) involved percutaneous draining of fistulas or intra-abdom-
inal abscesses. Reintervention was necessary for 3 patients (1 
early hemoperitoneum, 1 abscess, 1 ischemic cecal perfora-
tion). One patient died from myocardial infarction. 

Pancreatic fistula

PF (ISGPF classification) developed in 26 patients 
(24.8 %) –grade A or B in 22 (21 %) and grade C in 4 (3.8 
%). According to Clavien’s classification 14 subjects 
(13.2 %) developed mild complications and 12 (11.3 %) 
developed severe complications. Seven (6.6 %) required 
percutaneous drainage, 3 (2.8 %) were reoperated upon. 
Pancreatic fistula accounted for half of complications.

There were 13 (12.4 %) readmissions: 9 for intra-ab-
dominal collections, 1 for visceral artery bleeding, 1 for 
splenic infarction, 1 for GI bleeding, and 1 for pancreatitis. 

A total of 11 (10.4 %) laparoscopies with conversion were 
carried out; 10 laparoscopic DPs were performed –3 with 
splenic preservation and 1 with vessel preservation. Two 
complications occurred– 1 PF and 1 wound infection. 

TOTAL PANCREATECTOMY 

Eleven TPs were performed –8 for adenocarcinoma, 
2 for chronic pancreatitis, and 1 for a neuroendocrine 
tumor. Morbidity was lower as compared with CDP, and 
no deaths occurred (Table V).

CENTRAL PANCREATECTOMY

Ten CPs were performed –3 type-II mucinous intra-
ductal papillary tumors, 4 cystic tumors, and 3 neuro-
endocrine tumors. The distal pancreas was anastomosed 
to the jejunum on 5 occasions, and PG was used for the 
remaining cases. Complications amounted to 80 % -70 % 
were mild (Clavien I-II), all of them pancreatic fistulas of 
intra-abdominal infections solved with antibiotic therapy. 

One visceral artery bleeding event required reintervention 
to complete a distal pancreatectomy. No deaths occurred. 
Readmission for fever and intra-abdominal collections was 
required for 30 % of patients (Table V).

DISCUSSION

This review of 480 pancreatectomies is to our knowl-
edge the most extensive series reported in the literature by 
Spanish groups, both in total numbers and CDPs.

Table IV. Distal pancreatectomy 

Distal pancreatectomy 105

Sex

 Male 54 (51.4 %)

 Female 51 (48.6 %)

Age Media: 58.9  (14.77)

ASA

 I 20 (19 %)

 II 52 (49.5 %)

 III 32 (30.5 %)

 IV 1 (0.9 %)

BMI Media: 25.3 (4.31)

Tumor 88 (83.3 %)

Complication 48 (44.7 %)

Clavien

 I 9 (8.6 %)

 II 22 (20.9 %)

 III 15 (13  %)

 IV 2 (1.7  %)

 V 1 (0.9 %)

Pancreatic fistula 26 (24.7  %)

I 7 (6.6 %)
II 7 (6.6 %)
III 10 (9.5 %)
IV 1 (0.9 %)
V 1 (0.9 %)

A 9 (8.5 %)
B 13 (12.6 %)
C 4 (3.8 %)

DGE 15 (14.3 %)

A 1 (0.9 %)
B 4 (3.8 %)
C 1 (0.9 %)

Reintervention 3 (2.8 %)

Readmission 13 (12.4 %)

Mortality 1 (0.9 %) 

Stay Mean: 13.20 (9.40)  Median: 10 (1-55)
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Overall mortality in our series was 12 patients (2.5 %), 
with 11 (3.3 %) in 332 CDPs, which is comparable to other 
Spanish (12,13,18,19) as well as foreign (2,20,21) series.

Hospital de Bellvitge (19) published a series of 204 
CDPs for pancreatic adenocarcinoma. They used the 
IGSPF classification for PF, but not Clavien’s classifica-
tion for the other complications, which renders compar-
isons with our series difficult. PF rate was 10 % with PJ, 
better than in our series, but the fact that ductal pancreatic 
adenocarcinoma is usually associated with a hard pancre-
as and dilated Wirsung duct is to be considered, which 
entails a lower risk for PF. Reintervention and mortality 
rates were 13 % and 7 % versus 9.2 % and 1.5 % in our 
series. 

As regards CDP, the series by Figueras et al. (11)  com-
pared the results of 58 PJs and 65 PGs in a prospective, ran-
domized study using the same technique for both types of 
pancreatic reconstruction as in our series. They conclude that 
PG significantly reduces PF incidence and severity. Severe 
complications for both techniques were 38.9 % versus 25.6 
% in our series. If we consider only PGs, it was 63 % versus 
50.9 % of our cases. The overall incidence of PF was 24.4 
% [34 % for PJ and 15 % for PG (p = 0.014)]. In our series it 
was 22.9 % [29.9 % for PJ and 14.8 % for PG (p < 0.000)]. 
Regarding PF severity, their results were: 33 % grade B-C 
for PJ and 11 % for PG (p = 0.006). In our series we found 
22 % for PJ and 12.3 % for PG (p = 0.000). Both series agree 
that PF incidence and severity are lower for PG.

Table V. Central and total pancreatectomy

Total pancreatectomy (n = 11) Central pancreatectomy 10

Sex

 Male 9 (81.8) 3 (30 %)

 Female 2 (18.2) 7 (70 %)

Age (years) Media: 53.82 (12.56) Media: 62.70 (12.45)

ASA

 I 1 (9.1 %) 3 (30 %)

 II 7 (63.6 %) 7 (70 %)

 III 3 (27.3 %) 0

 IV 0 0

BMI Media: 22.8 (1.48) Media 27.2 (3.67)

Tumor 9 (81.8 %) 6 (60 %)

Complication 5 (45.5 %) 8 (80 %)

Clavien

 I 1 (9.1 %) 1 (10 %)

 II 2 (18.2 %) 6 (60 %)

 III 1 (9.1 %) 0 (0 %)

 IV 1 (9.1 %) 1 (10 %)

 V 0 % 0 (0 %)

Pancreatic fistula 0 % 6 (60 %)

I 2 (20 %)
II 4 (40 %)
III 0 (0 %)
IV 0 (0 %)
V 0 (0 %)

A 2 (20 %)
B 4 (40 %)
C 0 (0 %)

DGE 2 (18.2 %) 1 (10 %)

Reintervention 2 (18.2 %) 1 (10 %)

Readmission 2 (18.2 %) 3 (30 %)

Mortality 0 % 0 (0 %)

Stay (days) Mean: 19. 45 (10.57) Median: 17.00 (7-42) Mean 15.3 (12.72) Median: 11 (7-49)
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In the aforementioned paper DGE was 27.6 %, simi-
lar between PJ and PG, in contrast to our series, with an 
overall value of 34.3 % but with 45.7% for PJ and 21.3 % 
for PG (p < 0.000). Such difference may be accounted for 
by the association between abdominal complications and 
DGE, previously demonstrated by other authors (22).

The second study that may compare to our series is a 
Belgian prospective, randomized, multicenter clinical trial 
on 329 CDPs (23), half PJs and half PGs, with stratifica-
tion by Wirsung duct diameter (≥ 3 mm). Mean complica-
tions were 62 %, similar to our series, with no differences 
between the two reconstruction techniques. Nor were any 
differences in reintervention and mortality rates. Mean 
hospital stay was 18.5 days, with no differences between 
groups; in our experience, this was 26.7 days (19.93) for 
PJ and 13.2 days (9.22) for PG (p < 0.000).

The conclusion reached by the Belgian study is that PG 
is more efficient than PJ for pancreatic fistula prevention 
and complication severity, but not for overall incidence. 
Differences in PJ outcome with our series may result from 
the different technique used duct-to-mucosa in our series, 
invaginated in the Belgian study. A randomized study 
showed that invaginated PJ was superior to duct-to-mu-
cosa PJ (24), which may explain such differences with 
the results seen in the series by Figueras et al. (11) and in 
our series.

PF holds a relationship with pancreatic texture and 
Wirsung duct diameter, and represents the primary cause 
of postoperative morbidity and mortality. In the Belgian 
series (26) PF increases death risk four-fold, and in the 
study by Figueras et al. (11) there is a HR of 7.29 for 
severe complications. In our experience PF is significantly 
associated with severe complications but not with mor-
tality.

In the prospective, randomized study by Fernández Cruz 
et al. (25) outcomes are better than above, but their com-
parison may be biased due to differences in PG technique. 
A meta-analysis in 2014 (26) summarizes the 7 prospec-
tive, randomized studies comparing PJ versus PG, 4 of 
them using the ISGPF classification. Conclusions are con-
sistent with our findings: PG results in fewer PFs when 
compared to PJ (p < 0.001).

Regarding quality standards, Sabater et al. (5) per-
formed an elegant review of 6,336 CDPs for periampullary 
neoplasms during 2000-2010 using the ISGPS classifica-
tion, and concluded that the acceptable quality limits are: 
< 55 % for morbidity (no specific classification is quoted), 
< 31 % for PF (as per the ISGPF classification; the authors 
also point out that 12 definitions of PF are presently used), 
and < 5 % for mortality.

The four series mentioned above (11,19,23,25), as well 
as ours, meet the required quality criteria, but it should be 
noted that overall morbidity was not obtained using Cla-
vien’s classification. Spanish groups have reported their 
own standards –the first one was published in 2002 by 
Figueras et al. (27), who suggest that limits should be 10 % 

for mortality and 50 % for morbidity regarding CDP. In 
2011, Fernández Cruz et al. (28) reviewed CDP complica-
tions. In 2013, Domínguez-Comesaña (12) reported on 117 
pancreatectomies (61 CDPs –58 PJs–, 15 TPs and 40 DPs) 
with a morbidity of 59 % for CDP (PF 9.83 %, DGE 9.8 %, 
bleeding 16.4 %, reintervention 23 %, mortality 6.5 %). 
Two additional Spanish teams have reported series with 
similar results –Sabater et al. in 2009 (18) and Montiel et 
al. in 2010 (29).

As for DP our series meets the quality criteria published 
by Sabater et al. (5), who reviewed 11 series with over 
100 patients and acceptable quality limits at < 53 % for 
morbidity, < 31 % for PF, and < 1 % for mortality.

A comparable series was reported by Goh (21), who 
discusses 232 open DPs during 21 years with a morbidity 
of 47 %, a mortality of 3 %, and a PF rate of 31 % (18 % 
A, 6 % B, 8 % C), similar to our results.

CP is a procedure with the primary goal of pancreas 
preservation in benign or borderline lesions. It associates 
the morbidity of DP with that of pancreaticoenteric anas-
tomosis; this explains our high morbidity rate of 80 % 
(Clavien ≥ III, 10 %), albeit with no deaths. In a French 
multicenter study (30) of 100 CPs with reconstruction by 
PG morbidity was 72 % (Clavien ≥ III, 18 %), with 6 % 
reinterventions and 3 % mortality.

The limitations of our study have to do with a historical 
series where some mild complications may have been not 
counted in, since recorded complications had to be trans-
lated using international classifications. Furthermore, when 
comparing PJ versus PG sample volume was not estimated, 
although we deem the series adequate for our purposes.

CONCLUSIONS

The described CDP and PG series represents the most 
numerous reports by Spanish sites ever. Our findings meet 
the required morbidity- and mortality-related quality cri-
teria as compared to current series and reported standards. 
We coincide with reported meta-analyses in that pancreatic 
reconstruction by PG offers better outcomes as compared 
with PJ (duct-to-mucosa) in terms of PF (frequency and 
severity), abdominal complications, severe morbidity, and 
hospital stay, even though mortality is not improved. For 
DP our findings are consistent with the reported standards, 
although a laparoscopic approach will likely improve 
them. Regarding CP, we agree with other teams that, being 
a conservative procedure to preserve pancreatic function, 
its mortality is high and the technique should reserve for 
younger patients with a low surgical risk.
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