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Abstract
Background Pancreatoduodenectomy in Germany is performed
by a broad range of hospitals. A diversity of operative techniques
is employed as no guidelines exist for intra- and perioperative
management. We carried out a national survey to determine the
de facto German standards for pancreatoduodenectomy, assess
quality assurance measures, and identify relevant issues for
further investigation.
Methods A questionnaire evaluating major outcome variables,
case load, preferred surgical procedures, and perioperative
management during pancreatoduodenectomy was developed
and sent to 211 German hospitals performing >12
pancreatoduodenectomies per year (requirement for certifica-
tion as a pancreas center). Statistical analysis was carried out
using the Fisher Exact, Mann–WhitneyU , and Spearman tests.
Results The final response rate was 86 % (182/211). The
preferred technique and de facto German standard for
pancreatoduodenectomy was pylorus-preserving
pancreatoduodenectomy with pancreatojejunostomy carried
out via duct-to-mucosa anastomosis with interrupted sutures
using PDS 4.0. Theminority of German pancreas centers were
certified (18–48 %). The certification rate increased with
higher capacity levels and case load (P <0.05); however,
significant correlations between the fistula rate and hospital
case load, hospital capacity level, or hospital certification
status were not seen.

Conclusion This study revealed a distinct variety of manage-
ment strategies for pancreatic surgery and available evidence-
based data was not necessarily translated into clinical practice.
The limited certification rate represented a shortcoming of
quality assurance. The data emphasize the need for further
trials to answer the questions whether hospital certifications
and omiss ion of dra ins improve outcome af ter
pancreatoduodenectomy and for the establishment of guide-
lines for pancreatoduodenectomy.
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Abbreviations
CWPD Classic (Kausch-)Whipple pancreatoduodenectomy
DKG Deutsche Krebsgesellschaft, German Cancer

Association
DGAV Deutsche Gesellschaft für Allgemein- und

Viszeralchirurgie, German Association for General
and Visceral Surgery

PD Pancreatoduodenectomy
PG Pancreatogastrostomy
PJ Pancreatojejunostomy
POD Postoperative day
POPF Postoperative pancreatic fistula
PPPD Pylorus-preserving pancreatoduodenectomy by

Traverso–Longmire

Introduction

Pancreatoduodenectomy (PD) for tumors of the pancreatic
head is performed in many German hospitals varying consid-
erably in size and capacity. A diversity of operative
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approaches and surgical materials exist for the procedure
while no clear gold standard has yet been defined. The same
is true for the non-surgical aspects of patient care in PD, as
there are no general guidelines for intraoperative and periop-
erative management. This is especially remarkable in light of
the procedure’s significant complications and persisting mor-
tality rates even in specialized high-volume centers.

The pylorus-preserving pancreatoduodenectomy by
Traverso–Longmire (PPPD) and the classic (Kausch–)Whipple
pancreatoduodenectomy (CWPD) are the usual techniques for
the management of pancreatic head tumors with PPPD being
preferred by the majority of surgeons [1, 2]. For either oper-
ation, the two common techniques are pancreatogastrostomy
(PG) and pancreatojejunostomy (PJ). There is no consensus as
to which is the superior method; previous meta-analyses did
not show significant benefits for one method over the other
while a retrospective study did report a lower incidence of
intra-abdominal complications for pancreatogastrostomy vs.
pancreatojejunostomy [3–5]. In that study, however, no dif-
ferences were found for the rates of pancreatic and biliary
fistulas, rate of delayed gastric emptying, and mortality. In
addition to the general differences between reconstruction
approaches, each method for itself can be performed in differ-
ent fashions as several different suture techniques and mate-
rials exist. Evidence-based data regarding which combination
of methods promises the best results are not available. Thus,
the absence of clearly defined guidelines becomes compre-
hensible as the literature does not allow for distinct conclu-
sions as to which reconstruction method should be favored
and in which form it should be performed.

In addition to the variations of the surgical procedures,
perioperative management also offers multiple approaches.
The time point of return to solid food, amount and type of
infusions, and time point of drain removal are some of the
variables that contribute to the considerable differences in
institution-specific protocols. Next to these standard care ap-
proaches, fast track programs have become more and more
common and several studies report favorable results for pa-
tients undergoing major surgery, including pancreatic surgery
[6–8]. At present, however, neither the literature nor clinical
practices divulge a standard for perioperative management
during pancreatoduodenectomy.

Pancreatic fistulas represent a notable complication after
pancreatoduodenectomy. Two powerful study groups, the
International Study Group on Pancreatic Fistula and the
International Study Group of Pancreatic Surgery, have provid-
ed the necessary framework for this process by publishing a
clear definition for pancreatic fistulas and a system for record-
ing and reporting clinical data during pancreatoenterostomy [9,
10]. Nonetheless, inconsistent assessment of postoperative
pancreatic fistulas prevail due to lacking or varying standards
in surgical departments, such as missing or inconsistent mea-
surement of quantity and quality of drain fluids.

Clinical experience is an important outcome factor in
pancreatic surgery and recent studies correlate reduced
morbidity and mortality to higher caseloads [11–15].
Many hospitals strive to improve patient care and prove
their qualification by obtaining certifications. In times of
rising financial awareness, certifications also take on a
role as patient acquisition and case load increasing tools.
Attesting a variety of medical standards often summa-
rized as pathways, certifications allow for control of own
operational sequences [16]. Over the past years, an abun-
dance of certifications has sprung into existence in
Germany and in times of growing competition, obtaining
such certifications has become vital. Certifications in the
field of pancreatic cancer are especially sensible, as the
corresponding surgery is challenging and fraught with
risk.

Despite an existing guideline for the treatment of
pancreatic cancer in Germany [17], there exist no stan-
dards for the many operative and perioperative aspects
of pancreatoduodenectomy. While this is the case, an
important tool of quality assurance is already in place
and is likely to have already improved treatment qual-
ity: the certification process for pancreatic centers. We
developed a questionnaire to determine which treatment algo-
rithms for pancreatoduodenectomy are currently employed in
Germany and are the de facto standard for the procedure.
Further, we examine the role of certifications on patient treat-
ment. We believe this information will be both interesting and
useful as it may be used to further improve the quality of
pancreatic surgery.

Methods

Questionnaire

A questionnaire was developed consisting of eight main ques-
tion blocks with a combined total of 38 parameters to evaluate
the general aspects of the hospitals and their strategy for
carrying out pancreatoduodenectomy (Fig. 1). The question-
naire was created using the present literature and our own
clinical experience [10, 18–20].

Contacted hospitals

An online database (white list/www.weisse-liste.de) was used
to identify German hospitals that were subsequently contacted
and sent the questionnaire. Search items were as follows:
OPS-Code 5–52 (pancreatic operations), OPS-Code 5–524
(partial resection of the pancreas), and OPS-Code 5–525 (total
pancreatectomy). Of the hospitals identified by these terms,
211 reported a case load of >12 pancreatoduodenectomies per
year, one of the requirements for certification as a pancreas
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center. These hospitals were sent the questionnaire in
December 2011. The questionnaires were addressed to the
head of the surgical department asking for objectively record-
ed figures. After 8 weeks, an identical questionnaire was sent
to all hospitals that did not reply. The contacted hospitals were
comprised of 18 % (38/211) university hospitals, 22 % (46/
211) maximum care hospitals, 39 % (83/211) tertiary hospi-
tals, and 21 % (44/211) basic care hospitals.

Statistics

Data analysis was performed using SPSS Statistics 20 (IBM).
The Fisher exact test was utilized for contingency tables. The
Mann–Whitney U test and Spearman Test were used for non-
parametric testing. Incompletely or faultily filled-out ques-
tionnaires were excluded from analysis for the unanswered
questions. All tests were two-sided and considered significant
at P <0.05.

Results

Response rate

The response rate after the first mailing was 77.3 % (163/211)
which increased to 86.3 % (182/211) after the second mailing.
The composition of contacted and responding hospitals was
similar; most non-responding hospitals were basic care pro-
viders (Fig. 2).

Questionnaire results

The following paragraphs provide summaries of the collected
data with the corresponding details being presented in tables.

Pathways, certification, and case load

While most centers had implemented a pathway for
pancreatoduodenectomy, only a minority were certified pan-
creas centers (29 %) (Table 1). The rate of certification in-
creased with higher capacity levels: 20 % of basic care, 18 %
of tertiary care, 37% of maximum care providers, and 48% of
university hospitals held pancreas center certifications.
Further, the number of pancreatoduodenectomies per year also
increased with hospital capacity level and was not evenly
distributed (P <0.05, Fig. 3). Case load was correlated to
certification status: certified hospitals had significantly higher
caseloads than non-certified hospitals (P <0.01).

Operative approach

PPPD was the favo red s t anda rd app roach fo r
pancreatoduodenectomy over CWPD, while 69 % reported
the occasional use of CWPD. Pancreatojejunostomy with a
duct-to-mucosa anastomosis was the preferred reconstruction
technique, mostly carried out as a single button suture using
PDS 4.0. Absorbable threads were favored by the vast major-
ity. Use of a pancreatic stent was not common; those that were
employed were equally divided into internally and externally
draining ones. Fibrin glue was used by less than 10 % of
hospitals routinely. Easy flow drains were the most commonly
employed abdominal drains (Table 2).

Postoperative management

Monitoring of pancreas enzyme levels in drain fluids was
carried out in the majority of hospitals, as well as the insertion
of a gastric tube. Eighty-one percent of the hospitals returned
their patients to solid food during the first three postoperative
days. Use of somatostatin (octreotide) differed considerably.
The time point of drain removal was only standardized in
55 % of the hospitals. Including hospitals with non-
standardized removal plans, intra-abdominal drains were

Fig. 1 Pancreatoduodenectomy questionnaire consisting of eight main
question blocks with a combined total of 38 parameters
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mostly removed between POD (postoperative day) 3 and 5. A
standard postoperative CT scan was highly uncommon with
only one hospital reporting this practice (Table 3).

Complications—rate of postoperative pancreatic fistula

The majority of hospitals reported low fistula rates: 68 % of
hospitals reported their grade A fistula rate to be below 10 %,
95 % reported grade B fistula rates of below 10 and 87.6
reported grade C fistula rates of below 5 %. There were no
significant correlations between the fistula rate and hospital
case load, hospital capacity level, or hospital certification
status (Table 4).

Discussion

There exists no gold standard for the surgical and periopera-
tive management of pancreatic head resections. The current
literature describes several procedures and management strat-
egies that are reported to improve patient outcome but there is
no consensus for a specific pathway. Because of these uncer-
tainties in surgical treatment and the lack of standardization,
we performed a national survey to evaluate the currently
favored treatment approaches in order to (1) disseminate
knowledge of the de facto standard, (2) assess quality

assurance measures in pancreatic surgery, and (3) identify
relevant issues for further investigation.

In Germany, in 2011 and 2012, research has been conduct-
ed on surgical treatment concepts [19] and the correlation of
case load to outcome in pancreatic surgery [20]. Alsfasser
et al. [20] have demonstrated an overall mortality in all
German hospitals between 2.58 and 3.98 % after pancreatic
surgery and showed a decreased mortality with increasing
volume. Our survey was intentionally kept short and simple
in order to achieve a high response rate and obtain represen-
tative results. Previously investigated aspects [19, 20] have
only partially been re-visited in our questionnaire. In retro-
spect, the missing mortality data has been considered as a
disadvantage of this study. However, the high response rate of
86 % in our study reflects the ongoing interest of German
surgeons regarding pancreatic surgery and the topicality of the
subject. The presented data supply an accurate picture of the
current surgical routine and reveal correlations.

The preferred technique and de facto German standard for
pancreatoduodenectomywas PPPDwith pancreatojejunostomy
carried out via duct-to-mucosa anastomosis with interrupted
sutures using PDS 4.0. PPPD being favored corresponds to
other studies reporting that PPPD has prevailed over CWPD in
German hospitals [1, 21]. Interestingly, there is no clear con-
sensus in the literature to warrant this strong preference for
PPPD; some studies have stated PPPD to be the faster

Fig. 2 Demonstration of the
composition of contacted and
responding hospitals

Table 1 Pathways, certification,
and case load (A) Organizational structure Yes No

Pathway for pancreatic surgery 81.0 % 19.0 %

Certified pancreas center 28.9 % 71.1 %

DGAV-certified 13.0 % 87.0 %

DKG-certified 21.0 % 79.0 %

(B) Operations per year <12 12–19 20–49 50–99 ≥100
All pancreatic operations 1.2 % 13.0 % 50.9 % 27.2 % 7.7 %

Pancreatoduodenectomies 10.5 % 29.8 % 48.0 % 9.9 % 1.8 %

Other pancreatic operations 27.1 % 35.9 % 28.8 % 5.9 % 2.4 %
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procedure with less blood loss [1, 21], while a recent review and
meta-analysis conclude that there is no evidence of relevant
differences in mortality, morbidity, and survival between PPPD
and CWPD [22, 23].

A similar debate is ongoing concerning the most suitable
reconstruction technique after pancreatoduodenectomy; a sig-
nificantly higher rate of postoperative pancreatic fistula
(POPF) and increased mortality has been reported for PJ vs.
PG while a prospective randomized controlled trial comparing
the two methods did not detect significant differences [5, 24,
25]. The latter findings have been confirmed by Wellner et al.
who stated similar complication rates in a comparison of both
techniques [26]. Then again, a meta-analysis reported PG to
be superior to PJ due to lower overall morbidity (but with
similar results regarding POPF and mortality) [5]. Thus, there
can presently be no certainty as to which is the more suitable
technique—yet German surgeons intensely preferred
pancreatojejunostomy over pancreatogastrostomy. Further
light will be shed on this issue by the RECOnstruction after
partial PANCreatoduodenectomy (RECOPANC) trial, a pro-
spective randomized controlled multicenter trial comparing
PG and PJ [27]. RECOPANC involves 14 academic centers
and is planned to conclude in 2016.

In addition to the above, other technical options that a
surgeon faces during pancreatoduodenectomy must also be
navigated without the help of guidelines for the same reason
of insufficient data or no consensus in the literature. This applies
to the questions of duct to mucosa vs. invagination [28–31],
whether to use trans-anastomotic pancreatic stents [32–35] and
whether to administer somatostatin postoperatively [36–40].

Further, evidence-based data concerning continuous vs.
interrupted suture techniques is scarce. In the present study,
surgeons predominantly performed interrupted sutures, while

a retrospective study [41] for duct-to-mucosa anastomoses
reported reduced POPF rates using continuous sutures com-
pared to an interrupted technique.

Similarly, the removal of intra-abdominal drains was con-
ducted predominantly after POD 3 and was only standardized
in 55 % of hospitals. At present, drain management after
pancreatic surgery is a topic of intense interest. The literature
provides data that intra-abdominal drains can be safely re-
moved on POD 3 after standard pancreatoduodenectomy and
that indeed prolonged drain insertion increases the risk of
postoperative complications [42, 43]. Most recently, a single
center study showed that the use of drains during pancreatic
surgery was associated with longer hospital stay, increased
morbidity, increased fistula- and readmission rates and did not
alter the reintervention- or mortality rates. The authors con-
cluded that routine prophylactic drainage after pancreatic re-
section could be safely abandoned [44]. The present study has
shown that the available data is not inevitably transferred to
daily clinical practice. On the other hand, the available data is
insufficient and obviously does not convince the majority of
surgeons to change draining habits. This matter will only be
likely resolved by randomized controlled multicenter studies
assessing these issues.

Postoperative pancreatic fistulas still represent the main
postoperative complication after PD. The present data did
not reveal significant correlations between POPF and hospital
caseload, hospital capacity level, or hospital certification sta-
tus. However, these results should be treated with caution: it is
remarkable that rates above 10% of clinically relevant fistulas
(grade B + C) were only reported by a combined total of 7.1 %
of the responding hospitals. The majority of the current liter-
ature reports POPF rates between 5 and 15 %, most of these
data stemming from specialized centers and experienced

Fig. 3 Percentage of hospitals
falling within the case load ranges
specified in the questionnaire for
each capacity level. In general,
higher capacity levels
corresponded to higher case load.
Only university hospitals
performed 100 and more
pancreatoduodenectomies per
year
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surgeons with above-average outcomes. An explanation for
the low POPF rates reported in the survey is that the POPF rate
may not always represent (the requested) objectively docu-
mented current clinical data but be subjectively influenced
estimates of the reporting surgeons.

Several studies have discussed the correlations of a sur-
geon’s experience, hospital volume, and patient outcome. In
2002, Birkmeyer et al. reported a significant correlation of
increased hospital volume to reduced mortality [12]. One year
later, their group emphasized the role of the surgeon,

Table 2 Operative approach

(A) Standard approach Yes No Occasionally

Pylorus pres. PD 92.7 % 2.2 % 5.0 %

Classic Whipple PD 25.6 % 5.8 % 68.6 %

Pancreatojejunostomy 81.5 % 2.9 % 15.6 %

Pancreatogastrostomy 26.8 % 49.4 % 23.8 %

(B) Operative management

Type of anastomosis Duct-to-mucosa (DtM) Telescope DtM or telescope Other

48.4 % 30.8 % 16.4 % 4.4 %

Suture technique Single stitch Continuous Both

78.2 % 14.7 % 7.1 %

Thread type PDS Monocryl Maxon Vicryl Prolene Surgipro Other

70.6 % 7.0 % 5.6 % 5.6 % 4.2 % 1.4 % 5.6 %

Thread size 3–0 3–0/4–0 4–0 4–0/5–0 5–0 5–0/6–0 6–0

6.3 % 3.8 % 47.5 % 20.0 % 18.8 % 1.3 % 2.5 %

Thread absorbability Absorbable Non-absorb. Both

92.4 % 5.3 % 2.3 %

Pancreatic stent Yes No

37.8 % 62.2 %

Stent drainage Internal External

52.5 % 47.5 %

Fibrin glue Yes No

7.9 % 92.1 %

Subcutaneous drain Yes No

23.5 % 67.5 %

Abdominal drain Easy flow Robinson Jackson–Pratt Other

55.3 % 36.5 % 6.5 % 1.8 %

Table 3 Postoperative management

Drain fluid monitoring Amylase Lipase Both None

13.6 % 26.5 % 34.6 % 25.3 %

Gastric tube Yes No

73.8 % 26.2 %

Return to solid food POD1 POD2 POD3 POD4 POD5 Later Clin. status

38.8 % 25.3 % 17.1 % 5.9 % 8.2 % 1.8 % 2.9 %

Use of somatostatin Yes No Occasionally

37.4 % 41.5 % 21.1 %

Standardized drain removal Yes No

54.8 % 45.2 %

Time point of drain removal POD1 POD2 POD3 POD4 POD5 Later Clin. status

0.0 % 7.3 % 18.8 % 15.6 % 33.3 % 18.8 % 6.3 %

Standard postop. CT scan Yes No

0.6 % 99.4 %
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concluding that even within high-volume hospitals, the more
frequently operating surgeons have better results [45].
Nowadays, it is accepted that high-volume surgeons in high-
volume centers produce the best outcomes [13–15, 46, 47].
Surprisingly, data of our survey did not show significant
correlations between fistula rate and hospital case load and
hospital capacity level or hospital certification status. Aweak-
ness of this study is the missing question/data of the surgeons’
caseloads that would have completely assessed the known
volume–outcome relations.

In Germany, two organizations award pancreas center cer-
tifications: The Deutsche Gesellschaft für Allgemein- und
Viszeralchirurgie (DGAV; German General and Visceral
Surgery Association) and the Deutsche Krebsgesellschaft
(DKG; German Cancer Association) (www.dgav.de, www.
krebsgesellschaft.de). The general requirements are a
minimum of pancreatic cancer cases and pancreatic
resections per year, defined morbidity and mortality rates,
and implementation of pathways incorporating structured and
interdisciplinary therapies along with an interdisciplinary
tumor board. However, pancreatoduodenectomy is performed
in German hospitals of all capacity levels, ranging from
university hospitals to basic care hospitals, with caseloads
from 1–300 pancreatoduodenectomies per year. In the
present study, the caseload reported varied considerably from
∼12 PD per year to well over 100 PD annually. In addition,
high-volume centers displayed a significantly higher certifica-
tion rate with those centers performing >100 PD per year, all
being certified. In summary, the present data show a positive
correlation between caseload, capacity level, and certification/
pathway rate. The certification of hospitals by accredited ex-
pert panels helps to optimize internal processes and reduces
clinical vulnerabilities and subsequently morbidity and mortal-
ity. The process of certification requires the development of
pathways and clinical pathways are established to be associat-
ed with improved documentation, reduced in-hospital mortal-
ity, reduced in-hospital complications, reduced length of hos-
pital stay, and reduced hospital costs [48–50].

Conclusion

Despite existing studies and clinical recommendations for
pancreatic surgery, the present study revealed a huge variety

of perioperative and operative treatments due to the absence of
strict guidelines. Only a minority of German pancreatic cen-
ters were officially certified, representing a shortcoming of
quality assurance. The data emphasize the need for further
trials to answer the questions whether (a) hospital certifica-
tions, (b) omission of drains after pancreatoduodenectomy,
and (c) continuous sutures for the anastomosis improved the
surgical outcome of patients after pancreatoduodenectomy.
These results may be translated into guidelines for the man-
agement of pancreatoduodenectomy—guidelines that must
then be stringently applied to improve the outcome after
pancreatoduodenectomy
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