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•  Drainageverfahren	des	Pylorus	vs	keine	Drainageverfahren	
	
Drainageverfahren:	Pyloroplas8k,	Pyloromyotomie	
Drainageverfahren	ha(en:	
-	keinen	Einfluss	auf	die	Inzidenz	der	DGE	
-	assoziiert	mit	vermehrtem	(biliären)	Reflux	
	
	

Reconstructive Route
A total of three RCTs and three cohort studies comparing
the retrosternal and posterior mediastinal route were
included [24, 28–32]. In all studies, a gastric tube was
pulled up to the neck. No pyloric drainage procedure was
performed.

One RCT did not show significant differences for
reflux, dysphagia, aspiration, and weight loss at 6 months
of follow-up [28]. Another demonstrated that gastric
emptying was similar in both groups [29]. In another RCT,
it was shown by means of gastric emptying scintigraphy
that the mean retention index 30 seconds after ingestion
was significantly higher in the retrosternal group when
compared with the posterior mediastinal group. However,
symptom scores for nausea and vomiting, regurgitation,
and dysphagia were similar in both groups [30].

Cohort studies showed contradictory results. One small
cohort study favored the retrosternal route, as this was
associated with less duodenogastric reflux at 3 to 6 months
of follow-up [32]. However, a different cohort study
demonstrated that the retrosternal route is associated with
an insignificant trend for increased reflux esophagitis in
the cervical remnant [24]. Moreover, a recent cohort study
showed that scores for eating problems and dysphagia
were significantly higher in the retrosternal group when
compared with the posterior mediastinal group at 2
weeks of follow-up [31]. At 24 weeks, however, scores for
eating problems and dysphagia were similar in both
groups. Inversely, reflux scores were similar in the early

postoperative period. At 24 weeks, however, the reflux
scores in the posterior mediastinal group were higher
than in the retrosternal group, indicating more severe
symptoms. In conclusion, the retrosternal route was
associated with less (biliary) reflux in the late postoperative
period, whereas gastric emptying results are similar
compared with the posterior mediastinal route.

Anastomotic Site
A total of two RCTs and four cohort studies comparing
cervical with thoracic anastomosis were included
[21, 33–37]. The RCTs report similar symptom scores
(dysphagia, heartburn, regurgitation, and abdominal
fullness) and changes in body weight during the first
postoperative year for cervical and thoracic anasto-
mosis [33, 34].
This finding is also supported by two large prospective

cohort studies that reported on reflux in patients who un-
derwent esophagectomy with gastric tube reconstruction
[21, 36]. In one study, differences in occurrence of reflux
were not significant at 6 months and 3 years of follow-up
[21]. The other study reported similar reflux scores at 3, 6,
12, and 24 months after surgery [36]. Another prospective
cohort study did not show any association between
anastomotic site and esophageal-specific aspects of quality
of life assessed by the EORTC QLQ-OES18 (European Or-
ganization for Research and Treatment of Cancer Quality
of Life Questionnaire for esophageal cancer) questionnaire
during the first 6 months after surgery [35].

Fig 2. Gastric tube versus whole stomach. The application of a gastric tube is associated with a lower risk of developing delayed gastric emptying
after esophagectomy compared to the whole stomach reconstruction (relative risk, 0.34; 95% confidence interval [CI], 0.12 to 0.97).

Fig 3. Pyloric drainage versus no drainage. Pyloric drainage is not significantly associated with the risk of developing delayed gastric emptying
after esophagectomy (relative risk, 0.91; 95% confidence interval [CI], 0.57 to 1.43). The number of events in the study of Palmes et al. were
calculated using a percentage bar graph.
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were shown [10, 11]. The incidence of DGE was signifi-
cantly lower in patients who underwent a gastric tube
reconstruction when compared with patients
who underwent reconstruction with the whole stomach
[10]. The incidences of intrathoracic stomach syndrome
(defined as the presence of palpitations or chest
discomfort after eating) and reflux esophagitis at 6
months after surgery were significantly lower in
patients with a gastric tube reconstruction [11].

Gastric emptying studies did not show significant dif-
ferences in amount of time required to lose one half of
the radioactivity in the gastric interposition [12, 13]. Only
one study supported the use of the whole stomach for
reconstruction [14]. The motility of the gastric interposition
was studied by manometry during the fasting and
postprandial period. The fasting and postprandial
motility indexes were significantly reduced in patients
with a gastric tube when compared with patients with a
whole stomach.

In conclusion, most of the available studies on gastric
function after esophagectomy preferred the gastric tube
reconstruction compared with the whole stomach.

Pyloric Drainage
A total of six RCTs and seven cohort studies concerning
pyloric drainage versus no drainage were included [15–27].
Pyloric drainage did not influence the incidence of DGE
after esophagectomy (relative risk,: 0.91; 95% confidence
interval, 0.57 to 1.43; Fig 3). Whole stomach reconstruction
was used in the RCTs, whereas cohort studies used a
gastric tube for reconstruction. Different techniques were
used for pyloric drainage and included pyloroplasty,

pyloromyotomy, and intrapyloric Botox injection.
Definitions of DGE varied across the pooled studies. In
some studies, DGE was defined as symptoms of gastric
stasis combined with a delay on a barium swallow or
gastric conduit dilatation on radiography [23, 27]. In other
studies, only symptoms of gastric stasis (postprandial full-
ness, vomiting, regurgitation)were reportedasDGE[17, 18].
In two studies, gastrointestinal passage was analyzed by a
Gastrografin swallowandDGEwasdefined asGastrografin
stasis in the gastric conduit [25, 26]. One study defined
DGE as the presence of prolonged gastric emptying time
compared with that of normal volunteers [15].
Two recent cohort studies demonstrated that pyloric

drainage was associated with an insignificant trend for
increased DGE [24, 28]. In another study, gastric
outlet obstruction was present in 28% of patients who
underwent a pyloric drainage procedure compared with
18% of patients with no pyloric intervention (p ¼ 0.01)
[23]. In addition, pyloric drainage was associated with
significantly more reflux and its sequelae [22, 25, 27].
Only one cohort study assessed the effect of intrapyloric

Botox injection on gastric emptying [26]. When compared
with no drainage, intrapyloric Botox injection was
associated with significantly less early DGE. Furthermore,
intrapyloric Botox injection was associated with decreased
respiratory complications, a shorter hospital stay, and
reduced late biliary reflux when compared with the
other drainage procedures. Unfortunately, the need for
reintervention was not reported in this study.
In conclusion, results regarding the benefit of pyloric

drainage procedures on gastric function remain contra-
dictory, but do not support its routine use.

Table 1. Critical Appraisal Randomized Controlled Trialsa

Reference Year
Level of
Evidence

Random
Allocation Blinding

Intention-
To-Treat
Analysis

Same Treatment,
Follow-Up
and Data

Similar
Groups Follow-Up

Diameter
Zhang et al. [8] 2011 2 " " . " " "
Tabira et al. [9] 2004 2 " ▫ . " " #
Pyloric drainage
Kao et al.[15] 1994 3 ▫ ▫ . " # "
Chattopadhyay et al. [16] 1993 2 " ▫ . " ▫ ▫

Fok et al. [17] 1991 2 # " . " # "
Manell et al. [18] 1990 2 # ▫ . " " "
Gupta et al. [19] 1989 2 # ▫ . " ▫ "
Cheung et al. [20] 1987 2 # " . ▫ " "
Reconstructive route
Khiria et al. [28] 2009 2 " ▫ . " " "
van Lanschot et al. [29] 1999 2 # ▫ . " " "
Gawad et al. [30] 1999 2 # " . " ▫ "
Anastomotic site
Okuyama et al. [33] 2007 2 " ▫ . " # "
Walther et al. [34] 2003 2 " ▫ . " # "

a The critical appraisal of randomized controlled trials according to the Oxford CEBM Critical Appraisal Skills Programme appraisal sheets for ran-
domized controlled trials.

" ¼ consistent with criteria, low risk of bias; #¼ partly consistent with criteria, unknown risk of bias; ▫ ¼ not consistent with criteria, high ris-
k of bias; . ¼ not applicable.
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Therapie	der	Entleerungsstörung:		-	Pneuma8sche	Pylorusdilata8on	
																																																														-	Erythromycin	
	
Magenmo8lität	scheint	sich	nach	einigen	Jahren	zu	erholen	

Akkerman	RD	et	al.,	Ann	Thorac	Surg	2014;98:1512-9	
Nakabayashi	T	et	al.,	Am	J	Surg	2002;183:317-23	
Palmes	et	al.,	Langenbecks	Arch	Surg	2007	Mar;392(2):135-41	
Zhang	L	et	al.,	Journal	of	Surgical	Research,		June	2017	(213)	46-50	
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•  Route	der	Rekonstruk%on:	Retrosternale	vs	posteriore	medias%nale	Route	
							
Schlauchmagen,	zervikale	Anastomose,	keine	Drainageverfahren	

Reconstructive Route
A total of three RCTs and three cohort studies comparing
the retrosternal and posterior mediastinal route were
included [24, 28–32]. In all studies, a gastric tube was
pulled up to the neck. No pyloric drainage procedure was
performed.

One RCT did not show significant differences for
reflux, dysphagia, aspiration, and weight loss at 6 months
of follow-up [28]. Another demonstrated that gastric
emptying was similar in both groups [29]. In another RCT,
it was shown by means of gastric emptying scintigraphy
that the mean retention index 30 seconds after ingestion
was significantly higher in the retrosternal group when
compared with the posterior mediastinal group. However,
symptom scores for nausea and vomiting, regurgitation,
and dysphagia were similar in both groups [30].

Cohort studies showed contradictory results. One small
cohort study favored the retrosternal route, as this was
associated with less duodenogastric reflux at 3 to 6 months
of follow-up [32]. However, a different cohort study
demonstrated that the retrosternal route is associated with
an insignificant trend for increased reflux esophagitis in
the cervical remnant [24]. Moreover, a recent cohort study
showed that scores for eating problems and dysphagia
were significantly higher in the retrosternal group when
compared with the posterior mediastinal group at 2
weeks of follow-up [31]. At 24 weeks, however, scores for
eating problems and dysphagia were similar in both
groups. Inversely, reflux scores were similar in the early

postoperative period. At 24 weeks, however, the reflux
scores in the posterior mediastinal group were higher
than in the retrosternal group, indicating more severe
symptoms. In conclusion, the retrosternal route was
associated with less (biliary) reflux in the late postoperative
period, whereas gastric emptying results are similar
compared with the posterior mediastinal route.

Anastomotic Site
A total of two RCTs and four cohort studies comparing
cervical with thoracic anastomosis were included
[21, 33–37]. The RCTs report similar symptom scores
(dysphagia, heartburn, regurgitation, and abdominal
fullness) and changes in body weight during the first
postoperative year for cervical and thoracic anasto-
mosis [33, 34].
This finding is also supported by two large prospective

cohort studies that reported on reflux in patients who un-
derwent esophagectomy with gastric tube reconstruction
[21, 36]. In one study, differences in occurrence of reflux
were not significant at 6 months and 3 years of follow-up
[21]. The other study reported similar reflux scores at 3, 6,
12, and 24 months after surgery [36]. Another prospective
cohort study did not show any association between
anastomotic site and esophageal-specific aspects of quality
of life assessed by the EORTC QLQ-OES18 (European Or-
ganization for Research and Treatment of Cancer Quality
of Life Questionnaire for esophageal cancer) questionnaire
during the first 6 months after surgery [35].

Fig 2. Gastric tube versus whole stomach. The application of a gastric tube is associated with a lower risk of developing delayed gastric emptying
after esophagectomy compared to the whole stomach reconstruction (relative risk, 0.34; 95% confidence interval [CI], 0.12 to 0.97).

Fig 3. Pyloric drainage versus no drainage. Pyloric drainage is not significantly associated with the risk of developing delayed gastric emptying
after esophagectomy (relative risk, 0.91; 95% confidence interval [CI], 0.57 to 1.43). The number of events in the study of Palmes et al. were
calculated using a percentage bar graph.
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•  Lokalisa%on	der	Anastomose:	zervikal	vs.	thorakal	
	
-  ähnliche	Symptom-Scores	(Dysphagie,	Sodbrennen,	Regurgita8on,	Völlegefühl)	
-  ähnliche	Gewichts-Veränderungen	
-  keine	signifikanten	Unterschiede	bezüglich	Reflux	
-  keine	Assozia8on	der	Anastomosen-Lokalisa8on	mit	QoL	(EORTC	QLQ-OES18)	
	

However, a small cohort study showed that reflux and
vomiting scores in the late postoperative period were
significantly higher in the thoracic anastomosis groupwhen
compared with the group with a cervical anastomosis [37].

In conclusion, intrathoracic or cervical anastomoses do
not significantly influence DGE, except for one cohort
study that favors a cervical anastomosis.

Comment

This systematic review demonstrates that surgical factors
influence DGE after esophageal resection. A gastric tube
(instead of whole stomach) has superior disease-specific
quality-of-life scores and significantly less reflux esoph-
agitis. For pyloric drainage, contradictory results are
seen between RCTs and recent cohort studies. Whereas
omission of pyloric drainage probably leads to a reduc-
tion of biliary reflux in the long term, the effect on gastric
emptying during the early postoperative period is con-
troversial and of uncertain clinical relevance. Moreover,
DGE can be managed by pyloric dilatation after surgery,
and gastric motility appears to recover after several years
[38]. Intrapyloric Botox injection can be seen as a promising
alternative as it constitutes a transient effect during the early
postoperative period when DGE may cause aspiration.
Available evidence on the effect of reconstructive route
and anastomotic site is limited. Overall, similar functional
results were seen irrespective of reconstructive route
and anastomotic site. Two cohort studies, however,
demonstrated that the retrosternal route is associated with
less reflux in the late postoperative period when compared
with the reconstruction in the posterior mediastinum.
Anastomotic site did not appear to influence DGE after
esophagectomy.

To our knowledge, this is the first systematic review
that analyzed the effect of multiple reconstructive tech-
niques on DGE in combination with a thorough assess-
ment of methodological quality. This systematic review,
however, has some important limitations. Heterogeneity
in study populations, follow-up, and measurement of
outcomes are points of concern. In addition, potential
confounders, such as perioperative chemo(radio)therapy
or the presence of relevant comorbidity (eg, diabetes
mellitus), are often not reported. Also, the influences of
antacid or motility agents were frequently not reported in
included articles. Consequently, a strong recommenda-
tion regarding the method of reconstruction in gastric
interposition after esophagectomy is not possible. Pro-
spectively randomized studies are needed that measure
DGE in a standardized method that combines gastric
emptying scintigraphy with a validated questionnaire
(eg, EORTC QLQ-OES18 [39]). Early and late follow-up is
recommended, as gastric motility appears to increase up
to 3 years after esophagectomy [14, 38]. Furthermore, the
effect of reconstructive variables on the incidence and
impact of other postoperative complications (eg, anasto-
motic leakage, stricture, pneumonia) should be thor-
oughly evaluated in future trials.

Importantly, selection of the optimal reconstructive
method should also take into account the radicality and the

extent of lymphadenectomy during resection. When the
tumor is located at the gastroesophageal junction, creating
a gastric tube instead of the whole stomach may ensure
radicality. In case of irradicality, the retrosternal route may
be preferred as recurrencewithin the tract of reconstruction
might be prevented [40]. The number of harvested lymph
nodes may be lower with an intrathoracic anastomosis as
periesophageal and paratracheal lymph nodes from the
superior mediastinum remain in situ. The prognostic
value of the extent of lymphadenectomy during surgery,
however, remains controversial [41].
Improvement of gastric function may influence post-

operative nutrition strategies. Commonly, a nil-by-mouth
strategy is applied after esophagectomy as early oral
intake would result in aspiration and complicate anasto-
motic leakages. Interestingly, one study showed that the
risk of cervical anastomotic leak dramatically decreased
after switching to a nil-by-mouth strategy until 15 days
postoperatively [42]. Early enteral nutrition after upper
gastrointestinal surgery, however, has been associated
with a reduction of postoperative complications, length
of hospital stay, and mortality [43]. The effect of these
strategies on functional outcomes is a topic for future
research.
In conclusion, gastric function after esophagectomywith

gastric interposition is an important outcome in the early -
and late postoperative period. The majority of best avail-
able evidence favors the use of the gastric tube over the
whole stomach. Results regarding the benefit of pyloric
drainage procedures remain controversial and do not
support its routine use. Available evidence on the effect of
reconstructive route and anastomotic site on DGE is not
conclusive. Prospectively randomized studies with stan-
dardized outcome measurements are needed to clarify the
optimal reconstructive techniques of gastric interposition
after esophagectomy.
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Long-Term Quality of Life and Alimentary
Satisfaction After Esophagectomy With Colon
Interposition
Christina L. Greene, MD, Steven R. DeMeester, MD, Florian Augustin, MD,
Stephanie G. Worrell, MD, Daniel S. Oh, MD, Jeffrey A. Hagen, MD, and
Tom R. DeMeester, MD
Department of Surgery, Keck School of Medicine of the University of Southern California, Los Angeles, California

Background. The long-term outcome after colon inter-
position for esophageal reconstruction is not well docu-
mented. Our objective was to assess quality of life and
alimentary satisfaction 10 or more years after colon
interposition.

Methods. Patients who had an esophagectomy that was
reconstructed using a colon interposition before April
2003 were identified. Symptoms, alimentary satisfaction,
and quality of life were assessed by telephone interview
and questionnaires.

Results. We identified 79 surviving patients, and
follow-up was obtained in 63 (80%). The indication for
esophagectomy was cancer in 45 patients and benign
disease in 18. Vagal-sparing esophagectomy was per-
formed in 48% of patients, en bloc in 44%, and transhiatal
in 8%. Median follow-up was 13 years (range, 10 to 38
years). The median Gastrointestinal Quality of Life Index
score was 3 of 4 and results from the RAND 36-Item Short
Form Health Survey (RAND Corp, Santa Monica, CA)

were at or above the published normal means in all
categories. Most patients were free of dysphagia
(89%), regurgitation (84%), and heartburn (84%). The
most common postprandial symptom was early satiety
(40%). The body mass index was within normal reference
ranges in 90% of patients. Follow-up esophagogas-
troduodenoscopy in 30 patients at a median of 6 years
showed no Barrett’s metaplasia in the residual esoph-
agus. Seven patients had a reoperation for colon
redundancy.
Conclusions. Long-term alimentary satisfaction and

quality of life were excellent after colon interposition.
Most patients were free of dysphagia and few needed
revision for redundancy. These results should encourage
the use of a colon interposition in patients expected to
survive long-term after esophagectomy.

(Ann Thorac Surg 2014;98:1713–20)
! 2014 by The Society of Thoracic Surgeons

The stomach is typically used for esophageal replace-
ment after esophagectomy because it only requires a

single anastomosis and is less complicated than other
types of reconstruction. When the stomach is not avail-
able, the colon is often the next choice for esophageal
replacement. Challenges of using the colon for recon-
struction include the need for 3 anastomoses and the
complexity of the blood supply that makes selection of the
appropriate segment critical. Further, uncertainty about
the long-term function of the colon and the potential for
redundancy requiring revision has limited its widespread

use. Previously, the colon was our preferred replacement
organ for patients with potentially curable cancer and in
patients with end-stage benign disease due to its repu-
tation of functional longevity [1]. The aim of this study
was to assess quality of life and alimentary satisfaction
10 or more years after colon interposition.

Material and Methods

A retrospective record review was performed to identify
patients who had undergone esophagectomy with colon
interposition from August 1975 to April 2003. The Social
Security Death Index was queried to identify surviving
patients. An exhaustive search was performed to obtain
current contact information. Patients were interviewed by
telephone regarding their alimentary satisfaction and
reflux symptoms and were also asked to complete a
Gastrointestinal Quality of Life Index (GIQLI) and the
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Keine	Dysphagie	89%	
Keine	Regurgita8on	84%	
Kein	Sodbrennen	84%	
Frühe	SäYgung	40%	
BMI	normal	90%	
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Abstract Background: Gaining insight in long-term health-related quality of life more than
1 year after oesophagectomy will assist clinical decision-making and inform patients about
the long-term consequences of surgery.
Methods: In this cross-sectional study, all consecutive patients who underwent oesophageal
resection with gastric interposition for cancer at a tertiary referral centre between January
2007 and July 2012 were included. European Organization for Research and Treatment of
Cancer (EORTC) quality of life questionnaire (QLQ)-C30 and QLQ-OES18 were sent to all
patients alive without recurrence more than 1 year after surgery.
Results: The questionnaires were completed by 92 of 100 patients. Median duration of
follow-up after surgery at completing the questionnaire was 36 months (range: 12–75).
Global quality of life scores were similar to a general population reference group (76 ± 19 ver-
sus 78 ± 17; p = 0.26). However, patients scored significantly worse compared to the general
population reference group on physical-, role-, cognitive- and social functioning (p < 0.001).
Neoadjuvant therapy and minimally invasive oesophagectomy were associated with signifi-
cantly better health-related quality of life (HRQL) and symptom scores (p < 0.05).
Conclusion: Global HRQL more than 1 year after oesophagectomy with gastric tube recon-
struction is comparable to the general Dutch background population, while specific functional
and symptom scores are significantly worse. Neoadjuvant therapy and minimally invasive sur-
gery are associated with quality of life benefits in long-term survivors.
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eines	Conduits	über	ein	anderes	



		 Mangelernährung/Malabsorp%on	
studie mit 87078 großen nicht herzchirurgischen Eingriffen
gezeigt worden [503]. In einer US-amerikanischen Datenbank
von 105951 Patienten hat sich das niedrige präoperative Se-
rumalbumin als signifikanter Faktor für das Entstehen einer
postoperativen Komplikation innerhalb von 30 Tagen gezeigt
[504]. Bei kolorektalen Eingriffen war ein präoperativ niedriges
Serumalbumin ein Risikofaktor für die Entstehung einer Anas-
tomoseninsuffizienz [505].
Primär sollte einer enteralen Ernährung der Vorzug gegeben
werden – möglichst prästationär zur Vermeidung einer noso-
komialen Infektion.

120. Empfehlung

Schwer mangelernährte Patienten, die sich nicht ausreichend
oral oder enteral ernähren, sollten präoperativ parenteral er-
nährt werden.
Empfehlungsgrad: B
Level of Evidence: 1b
Leitlinienadaptation: [498], AWMF Reg.-Nr. 073/018
Abstimmung im Plenum: Konsens

Hintergrund
Eine schwere Mangelernährung besteht präoperativ bei vielen
Patienten vor Ösophagusresektion und Gastrektomie [497,
498]. Eine perioperativ erheblich reduzierte Nahrungsaufnah-
me ist bei den meisten Patienten zu erwarten. Beide Faktoren
sind mit einer erhöhten postoperativen Morbidität und Letali-
tät assoziiert. Meyer et al. haben in einer Analyse von 1199
Patienten mit Resektion eines Tumors des Magens oder öso-
phagogastralen Übergangs eine signifikante Assoziation zwi-
schen dem Auftreten einer Anastomoseninsuffizienz und einer
präoperativen Dysphagie oder Magenausgangsstenose als Ursa-
che einer eingeschränkten Nahrungsaufnahme festgestellt. In
einer Metaanalyse der Studien zur präoperativen Ernährung
brachte die Verschiebung einer Operation zur Durchführung
einer parenteralen Ernährungstherapie nur bei schwerer Man-
gelernährung Vorteile [506]. Für chirurgische Patienten mit
gastrointestinalem Karzinom und schwerer Mangelernährung
(Gewichtsverlust von mehr als 10%) konnte gezeigt werden,
dass eine präoperative Ernährungstherapie von mindestens
10 Tagen die postoperative Komplikationsrate signifikant um
ein Drittel senkt und die Letalität vermindert [502, 507].

121. Konsensbasierte Empfehlung

Nach Ösophagektomie oder Gastrektomie sollte eine enterale
Sondenernährung frühzeitig innerhalb von 24h postoperativ
begonnen werden.
Level of Evidence: GCP
Abstimmung im Plenum: Starker Konsens

Hintergrund
Die Ernährung sollte über eine distal der Anastomose appli-
zierte Sonde erfolgen [497, 498]. Deshalb sollte intraoperativ
eine nasojejunale Sonde eingebracht oder eine Feinnadelka-
theterjejunostomie angelegt werden. Die intraoperative Anlage
einer Katheterjejunostomie ist mit nur geringem Risiko assozi-
iert [497]. Die Sondenernährung sollte mit geringer Flussrate
(10–20ml/h) begonnen und nur vorsichtig unter klinischer
Beobachtung des Abdomens gesteigert werden, um die Ent-
wicklung einer intestinalen Ischämie zu vermeiden [497].

3.13.3. Postoperative Ernährungstherapie

122. Konsensbasierte Empfehlung

Postoperativ sollen Patienten nach Ösophagektomie oder
Gastrektomie vor der Entlassung eine eingehende diätetische
Beratung zu den erforderlichen Änderungen im Ernährungs-
verhalten sowie ggf. eine Schulung im Umgang mit einer vor-
handenen Feinnadelkatheterjejunostomie erhalten. Ernäh-
rungsmedizinische Verlaufskontrollen ggf. mit Wiederholung
der Ernährungsberatung sollten regelmäßig erfolgen.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Eine vorhandene Feinnadelkatheterjejunostomie (FKJ) sollte ge-
rade nach Ösophagusresektion für mindestens 6 Wochen für
den Fall des Auftretens einer Anastomosenstriktur belassen wer-
den. Die Fortsetzung einer enteralen Ernährung mit einer Men-
ge von 500–1000ml über mehrere Wochen ist zu erwägen.
Nach Gastrektomie kommt es durch Adaptationsprozesse auch
bei postoperativ tumorfreien Patienten zu einem deutlichen Ge-
wichtsverlust von bis zu 15% des gesunden Ausgangsgewichts.
Zu empfehlen sind regelmäßige ernährungsmedizinische Ver-
laufskontrollen ggf. mit Wiederholung der Ernährungsberatung.
Die bioelektrische Impedanzanalyse kann zur Beurteilung der
Körperzusammensetzung hilfreich sein. Die Sicherheit insbeson-
dere auch bei poststationärer Fortführung einer enteralen Er-
nährung über Feinnadelkatheterjeunostomie ist prospektiv für
Patienten nach Ösophagusresektion gezeigt worden [508, 509].

3.13.4. Ernährung unter Chemotherapie oder
Strahlentherapie

123. Empfehlung

Eine routinemäßige parenterale oder enterale Ernährung soll-
te weder während Chemotherapie oder Strahlentherapie
noch während kombinierter Behandlung eingesetzt werden.
Empfehlungsgrad: B
Level of Evidence: 1a
Leitlinienadaptation: [493], AWMF Reg.-Nr. 073/003
Abstimmung im Plenum: Konsens

124. Konsensbasierte Empfehlung

Eine Ernährungstherapie sollte regelmäßig erfolgen, wenn die
normale Nahrungsaufnahme unzureichend ist, um einer mit
Mangelernährung assoziierten Prognoseeinschränkung entge-
genzuwirken.
Level of Evidence: GCP
Abstimmung im Plenum: Starker Konsens

Hintergrund
Eine routinemäßige oder eine prophylaktische enterale Ernäh-
rung während einer Chemotherapie erhöht weder das Tumor-
ansprechen auf die Chemotherapie noch Chemotherapie-asso-
ziierte Nebenwirkungen. Eine systematische Übersichtsarbeit
von RCTs zu Ernährungsinterventionen parallel zu Radio-und/
oder Chemotherapie [510] zeigte keine Vorteile, jedoch mögli-
che Nachteile, wenn Patienten enteral oder parenteral ernährt
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S3-Leitlinie „Magenkarzinom“ –
Diagnostik und Therapie der Adenokarzinome des Magens
und ösophagogastralen Übergangs (AWMF-Regist.-Nr. 032-009-OL)
German S3-Guideline „Diagnosis and Treatment of Esophagogastric Cancer“
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Postopera8v	kommt	es	durch	Adapta8onsprozesse		
auch	bei	postopera8v	tumorfreien	Pa8enten	zu	einem	
Gewichtsverlust	von	bis	zu	15	%	des	gesunden		
Ausgangsgewichtes.	
	
Gesamtkalorienzufuhr	ca.	1,5	Fache	der	Normalkost		
(verteilt	auf	6-8	Mahlzeiten)	mit	ausreichendem		
Eiweiß-und	Fe(anteil	(ACO-ASSO	Manual	2011)	

3.13.5. Ernährung in der Sterbephase

127. Konsensbasiertes Statement

In der Sterbephase sind Grundsätze zum Erhalt des Ernäh-
rungszustands nicht länger relevant und eine intensive künst-
liche Ernährung kann den Zustand eines sterbenden Patienten
sogar verschlechtern.
Level of Evidence: GCP
Leitlinienadaptation: [493, AWMF Reg.- Nr. 073/003]
Abstimmung im Plenum: Starker Konsens

Hintergrund
In der Sterbephase benötigen die meisten Patienten nur mini-
male Mengen an Essen und wenig Wasser, um Durst und Hun-
ger zu stillen. Geringe Flüssigkeitsmengen können allerdings
helfen, durch Dehydratation induzierte Verwirrtheitszustände
zu verhindern. Subkutan zugeführte Flüssigkeiten im Kranken-
haus oder Zuhause können sinnvoll sein und als Träger für
Medikamente dienen; diese Lösungen sind allerdings nicht für
eine subkutane Infusion zugelassen [493].

3.14. Nachsorge und Rehabilitation
3.14.1. Lebensqualität

128. Konsensbasierte Empfehlung

Die Nachsorge nach chirurgischer Resektion sollte symptom-
orientiert Funktionsstörungen erfassen, die die Lebensquali-
tät beeinflussen.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Es gibt keinen wissenschaftlichen Beleg dafür, dass eine struktu-
rierte Nachsorge im Sinne regelmäßiger Staginguntersuchungen
zu einer Verbesserung des Überlebens beim Magenkarzinom
führt [523–528]. Es gibt 4 Gründe für eine symptomorientierte
Nachsorge bei Patienten mit einem ösophagogastralen Karzi-
nom:
1. um Funktionsstörungen zu entdecken in Verbindung mit

einem Rezidiv oder als benigne Komplikationen der Behand-
lung,

2. um den Ernährungszustand zu beurteilen und Ernährungs-
probleme zu handhaben,

3. um psychische Unterstützung anzubieten für den Patienten
und die Familie, mit angemessenen medizinischen Maßnah-
men in Liaison mit Palliativmedizin,

4. um die Prüfung der Behandlungsergebnisse zu vereinfachen
[316].

Im Rahmen der Nachsorge ist eine regelmäßige Anamnese und
körperliche Untersuchung einschließlich Gewicht, Bestimmung
von Blutbild, Eisen, Transferrin, Transferrin-Sättigung und Vita-
min B12 im Serum erforderlich. Nachsorgeuntersuchungen er-
folgen zu Beginn kurzfristiger, um Komplikationen schneller
zu entdecken und eine Balance des Nahrungshaushalts zu si-
chern. Die Dauer der Nachsorge ist abhängig von den Bedürf-
nissen des Patienten für Unterstützung und von der Rezidivra-
te des jeweiligen Karzinoms [238]. Die belgische Leitlinie
empfiehlt, dass die Nachsorge eine körperliche Untersuchung
und eine Blutanalyse alle 3 Monate und ein CT alle 6 Monate

im ersten Jahr und dann jährlich für weitere 4 Jahre beinhaltet
[529].

3.14.2. Substitutionen nach Gastrektomie

129. Konsensbasierte Empfehlung

Nach einer Gastrektomie soll eine regelmäßige Vitamin-B12-
Substitution lebenslang durchgeführt werden.
Level of Evidence: GCP
Abstimmung im Plenum: Starker Konsens

Hintergrund
Bei Patienten, die einem operativen Eingriff aufgrund eines
Karzinoms des ösophagogastralen Übergangs unterzogen wur-
den, sollte eine regelmäßige parenterale Vitamin-B12-Substitu-
tion lebenslang durchgeführt werden. Im Falle einer partiellen
Magenresektion sollte die Vitamin-B12-Substitution erwogen
werden. Prophylaktisch sollten bedarfsorientiert das MCV und
der Vitamin-B12-Spiegel nach 3 Monaten oder bei Symptomen
bestimmt werden. Bei einer megaloblastären Anämie erfolgt
eine parenterale Vitamin-B12-Substitution mit Hydroxycobal-
amin 1mg. Initial 6 Injektionen innerhalb von 2–3 Wochen,
dann eine Injektion alle 6 Monate zur Erhaltungstherapie.
Auch eine orale Vitamin-B12-Substitution (2mg/d) ist effektiv,
auch bei Intrinsic-Faktor-Mangel, Gastrektomie oder Darm-
resektion, da 1% der Dosis per Diffusion aufgenommen wird.
Bei Folsäuremangel werden 5mg täglich p.o. über 4 Monate
substituiert [530].

130. Konsensbasierte Empfehlung

Eine Substitution mit Pankreasenzymen soll bei Patienten mit
Fettstühlen erfolgen.
Level of Evidence: GCP
Abstimmung im Plenum: Starker Konsens

Hintergrund
Es gibt wissenschaftliche Belege für eine exokrine Pankreasin-
suffizienz nach Gastrektomie. Unter Enzymsubstitution bessern
sich Stuhlfettausscheidung und Dyspepsie, nicht aber der Ge-
wichtsverlauf [531–536].

3.14.3. Rehabilitationsmaßnahmen

131. Konsensbasierte Empfehlung

Nach Abschluss der Primärtherapie sollte eine Anschlussheil-
behandlung bei allen rehabilitationsfähigen Patienten ange-
boten werden.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Zum Stellenwert rehabilitativer Maßnahmen bei Patienten mit
Magenkarzinom ist keine auswertbare Literatur vorhanden. Aus-
gewiesene Reha-Zentren sind zu bevorzugen, die gastrointesti-
nal onkologische Expertise aufweisen und dem Qualitätsiche-
rungsverfahren der DRV entsprechen. Es gibt jedoch zahlreiche
Studien zu Ernährung, psychosoziale Aspekte, Edukation, Bewe-
gungstherapie, Sport etc. in Abstimmung mit dem familiären
Umfeld.
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127. Konsensbasiertes Statement

In der Sterbephase sind Grundsätze zum Erhalt des Ernäh-
rungszustands nicht länger relevant und eine intensive künst-
liche Ernährung kann den Zustand eines sterbenden Patienten
sogar verschlechtern.
Level of Evidence: GCP
Leitlinienadaptation: [493, AWMF Reg.- Nr. 073/003]
Abstimmung im Plenum: Starker Konsens

Hintergrund
In der Sterbephase benötigen die meisten Patienten nur mini-
male Mengen an Essen und wenig Wasser, um Durst und Hun-
ger zu stillen. Geringe Flüssigkeitsmengen können allerdings
helfen, durch Dehydratation induzierte Verwirrtheitszustände
zu verhindern. Subkutan zugeführte Flüssigkeiten im Kranken-
haus oder Zuhause können sinnvoll sein und als Träger für
Medikamente dienen; diese Lösungen sind allerdings nicht für
eine subkutane Infusion zugelassen [493].
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3.14.1. Lebensqualität

128. Konsensbasierte Empfehlung

Die Nachsorge nach chirurgischer Resektion sollte symptom-
orientiert Funktionsstörungen erfassen, die die Lebensquali-
tät beeinflussen.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Es gibt keinen wissenschaftlichen Beleg dafür, dass eine struktu-
rierte Nachsorge im Sinne regelmäßiger Staginguntersuchungen
zu einer Verbesserung des Überlebens beim Magenkarzinom
führt [523–528]. Es gibt 4 Gründe für eine symptomorientierte
Nachsorge bei Patienten mit einem ösophagogastralen Karzi-
nom:
1. um Funktionsstörungen zu entdecken in Verbindung mit

einem Rezidiv oder als benigne Komplikationen der Behand-
lung,

2. um den Ernährungszustand zu beurteilen und Ernährungs-
probleme zu handhaben,

3. um psychische Unterstützung anzubieten für den Patienten
und die Familie, mit angemessenen medizinischen Maßnah-
men in Liaison mit Palliativmedizin,

4. um die Prüfung der Behandlungsergebnisse zu vereinfachen
[316].

Im Rahmen der Nachsorge ist eine regelmäßige Anamnese und
körperliche Untersuchung einschließlich Gewicht, Bestimmung
von Blutbild, Eisen, Transferrin, Transferrin-Sättigung und Vita-
min B12 im Serum erforderlich. Nachsorgeuntersuchungen er-
folgen zu Beginn kurzfristiger, um Komplikationen schneller
zu entdecken und eine Balance des Nahrungshaushalts zu si-
chern. Die Dauer der Nachsorge ist abhängig von den Bedürf-
nissen des Patienten für Unterstützung und von der Rezidivra-
te des jeweiligen Karzinoms [238]. Die belgische Leitlinie
empfiehlt, dass die Nachsorge eine körperliche Untersuchung
und eine Blutanalyse alle 3 Monate und ein CT alle 6 Monate

im ersten Jahr und dann jährlich für weitere 4 Jahre beinhaltet
[529].

3.14.2. Substitutionen nach Gastrektomie

129. Konsensbasierte Empfehlung

Nach einer Gastrektomie soll eine regelmäßige Vitamin-B12-
Substitution lebenslang durchgeführt werden.
Level of Evidence: GCP
Abstimmung im Plenum: Starker Konsens

Hintergrund
Bei Patienten, die einem operativen Eingriff aufgrund eines
Karzinoms des ösophagogastralen Übergangs unterzogen wur-
den, sollte eine regelmäßige parenterale Vitamin-B12-Substitu-
tion lebenslang durchgeführt werden. Im Falle einer partiellen
Magenresektion sollte die Vitamin-B12-Substitution erwogen
werden. Prophylaktisch sollten bedarfsorientiert das MCV und
der Vitamin-B12-Spiegel nach 3 Monaten oder bei Symptomen
bestimmt werden. Bei einer megaloblastären Anämie erfolgt
eine parenterale Vitamin-B12-Substitution mit Hydroxycobal-
amin 1mg. Initial 6 Injektionen innerhalb von 2–3 Wochen,
dann eine Injektion alle 6 Monate zur Erhaltungstherapie.
Auch eine orale Vitamin-B12-Substitution (2mg/d) ist effektiv,
auch bei Intrinsic-Faktor-Mangel, Gastrektomie oder Darm-
resektion, da 1% der Dosis per Diffusion aufgenommen wird.
Bei Folsäuremangel werden 5mg täglich p.o. über 4 Monate
substituiert [530].

130. Konsensbasierte Empfehlung

Eine Substitution mit Pankreasenzymen soll bei Patienten mit
Fettstühlen erfolgen.
Level of Evidence: GCP
Abstimmung im Plenum: Starker Konsens

Hintergrund
Es gibt wissenschaftliche Belege für eine exokrine Pankreasin-
suffizienz nach Gastrektomie. Unter Enzymsubstitution bessern
sich Stuhlfettausscheidung und Dyspepsie, nicht aber der Ge-
wichtsverlauf [531–536].

3.14.3. Rehabilitationsmaßnahmen

131. Konsensbasierte Empfehlung

Nach Abschluss der Primärtherapie sollte eine Anschlussheil-
behandlung bei allen rehabilitationsfähigen Patienten ange-
boten werden.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Zum Stellenwert rehabilitativer Maßnahmen bei Patienten mit
Magenkarzinom ist keine auswertbare Literatur vorhanden. Aus-
gewiesene Reha-Zentren sind zu bevorzugen, die gastrointesti-
nal onkologische Expertise aufweisen und dem Qualitätsiche-
rungsverfahren der DRV entsprechen. Es gibt jedoch zahlreiche
Studien zu Ernährung, psychosoziale Aspekte, Edukation, Bewe-
gungstherapie, Sport etc. in Abstimmung mit dem familiären
Umfeld.

Moehler M. S3-Leitlinie „Magenkarzinom“ –… Z Gastroenterol 2011; 49: 461–531
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weight loss persists chronically into follow-up. Unintentional clin-
ically severe weight loss (!10%) was identified in a high proportion
of our patients at 6 months (31.1%) and 18 to 24 months (48.9%)
postoperatively. Furthermore, more than 15% weight loss was
observed in 20% at 6 months and 39% at 18 to 24 months. This
is consistent with Martin et al28 who, in a population-based study
from Sweden, reported that 63% of esophagectomy patients had
more than10% weight loss at 6 months, and 35% of patients had more
than15% weight loss at 3 years postoperatively.29 Ouattara et al26

observed that 25% of patients had more than15% weight loss at 1-
year postradical esophagectomy. In this series, body composition
analysis identified significant losses in visceral and subcutaneous fat,
as well as in fat-free mass and skeletal muscle mass, and all patients
with malabsorption were profoundly sarcopenic at 18 to 24
months postoperatively

Myriad factors may fuel continued weight loss and malnutrition
after major UGI surgery. In addition to anorexia and early satiety,
malabsorption may be relevant, and represented the major focus of this
study. The incidence and causative factors of malabsorption, and its
relation to malnutrition have not been systematically analyzed. The
high incidence of malabsorption in this cohort suggests that this is an
underreported and poorly appreciated long-term complication, with
potential major impact on well-being.28,30 In searching for causative
factors, the study focused, in particular, on EPI and SIBO, both of
which are targetable and correctable. EPI was identified in 26.8% of
our study cohort at 6 months and in 44% at 18 to 24 months. Previously,

in a study of 63 patients after esophagectomy, Huddy et al9 reported
EPI (FE"1< 200 mg/g) in 16% of patients at a median of 4 months
postoperatively. Interestingly, a small proportion of our patients had
evidence of EPI preoperatively (15.6%). This could be a result of
neoadjuvant chemoradiotherapy, which 27% of our study group
received. Pancreatic tissue irradiation occurs with radiotherapy for
junctional and gastric cancers, and there appears to be a relative
sensitivity of the exocrine part of the pancreas to irradiation.31,32

SIBO results from alterations in gastrointestinal anatomy,
motility, gastric acid, and intestinal secretions.11,33 Once the gut
microbiome is altered, the ensuing bacterial overgrowth induces an
inflammatory response in the intestinal mucosa which may explain the
typical clinical manifestations of SIBO including chronic diarrhea,
weight loss, and malabsorption. It is estimated that the prevalence of
SIBO post total gastrectomy and gastric bypass may be as high as
77%.11,34 In this study, the incidence of SIBO at 6 months post-
operatively was 37.8%. Treatment with a single course of Rifaximin
for 7 days led to symptomatic improvement in almost all cases. Those
who did not have a good response to treatment were found to have
coexisting EPI (n¼ 3) or were treated with second line antibiotic
therapy (co-amoxyclav).35 Two patients with refractory symptoms had
an SeHCAT retention study to investigate for BAM. This was positive
in 1 patient, who was successfully treated with colesevelem.

The high prevalence of severe micronutrient deficiencies
identified in this study is also concerning. Almost all patients
(90%) have at least 1 fat-soluble vitamin deficiency, and although
rarely symptomatic, these can compromise long-term health in
survivorship. Careful screening for, and supplementation of,
deficient micronutrients is an important component of the long-term
follow-up of these patients.

This study has some limitations, including study size and
heterogeneity in surgical procedures. Based on these data, our current
Center protocol includes assessment and treatment of nutritional
issues, including body composition and sarcopenia assessment, and
screening for malabsorption at 4 to 6 weeks postoperatively, at 6 and
12 months, and annually thereafter. Any patient identified to have
symptoms or signs of malabsorption is referred to a dedicated
malabsorption clinic, where screening for EPI, SIBO, and BAM is
undertaken. Ongoing studies in our unit will focus on further
exploring the causes of malabsorption in this patient population,
which will better guide management of their nutritional state post-
operatively. In conclusion, this systematic analysis of malnutrition
and malabsorption in disease-free survivors of esophageal or gastric
cancer surgery highlights a high incidence of chronic malnutrition

TABLE 3. Changes in Nutritional Parameters and Micronutrients Postoperatively

Preoperatively
1 mo

Postoperatively
6 mo

Postoperatively
18–24 mo

Postoperatively P$

Albumin, g/dL 42.8% 2.8 36.8% 5.7 41.1% 5.9 43.1% 3.9 0.965
Hemoglobin, g/dL 12.8% 1.9 11.3% 1.7 12.2% 1.3 12.9% 1.5 0.792
Lymphocyte count 1.6% 1.2 1.5% 0.7 1.7% 1.1 1.7% 1.1 0.417
Ferritin, mg/L 105.7% 109 137.0% 233 76.6% 110 92.6% 183 0.617
Folate (red cell) 526% 395 582% 160 526% 158 513% 157 0.867
Vitamin B12, ng/L 491% 365 407% 149 527% 519 502% 388 0.989
Vitamin A, mmol/L 1.7% 0.6 1.6% 0.4 1.5% 0.6 1.2% 0.4 <0.001
Vitamin D, nmol/L 49.3% 36.9 41.7% 25.1 53.3% 26.7 58.4% 31.3 0.481
Vitamin E, mmol/L 27.6% 7.0 23.8% 6.3 23.1% 8.5 20.0% 7.1 0.001
Visceral fat mass, cm2 175.1% 95.6 " " 83.7% 71.0 <0.001
Subcutaneous fat mass, cm2 173.8% 88.8 " " 109.5% 95.7 <0.001
Total body fat-free mass, cm2 54.5% 11.3 " " 49.4% 10.5 <0.001
Skeletal muscle index, cm2/m2 31.9% 6.1 " " 29.0% 5.7 <0.001

$Comparing preoperative to 18- to 24-month postoperative time periods.

FIGURE 2. The prevalence of fat-soluble vitamin deficiencies
(Vitamins A, D, and E) preoperatively and at 18 to 24 months
post esophageal and gastric cancer resection.
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Prospective Study of Malabsorption and Malnutrition After
Esophageal and Gastric Cancer Surgery

Helen M. Heneghan, MD, PhD, Alexandra Zaborowski, MD, Michelle Fanning, BSc, Aisling McHugh, BSc,
Suzanne Doyle, PhD, Jenny Moore, RN, Nayarasamy Ravi, MD, and John V. Reynolds, MD

Objective: To study malabsorption and malnutrition after curative resection

of esophageal and gastric cancer.

Design: Prospective cohort study.
Background: Improved cure rates for esophageal and gastric cancer have

increased focus on health-related quality of life (HR-QL) in survivorship.

Although malnutrition is well described in long-term follow-up, and gastro-

intestinal symptoms are common, data on gut and pancreatic-related mal-
absorption are scant.

Methods: Disease-free patients at least 18 months after esophageal or gastric

oncologic resections represented the study cohort. A modified Gastrointes-

tinal Symptom Rating Scale questionnaire was completed, and weight, fecal
elastase (FE), albumin, vitamins, and micronutrients measured preoperatively

and at 1, 6, and 18 to 24 months postoperatively. Small intestinal bacterial

overgrowth (SIBO) and changes in body composition were also evaluated
postoperatively.

Results: At a median follow-up of 23 months, 45 of 66 patients in a

consecutive series were disease-free. Mean weight (78! 19 vs 67! 16 kg),

body mass index (27! 5 vs 24! 5 kg/m2), Vitamin A (1.7! 0.6 vs
1.2! 0.4 umol/L), and Vitamin E (28! 7 vs 20! 7 umol/L) were signifi-

cantly decreased (P< 0.01) at last follow-up compared with preoperatively.

Malabsorption was evident in 73% of patients, of whom 44% had

FE< 200 mg/g and 38% had evidence of SIBO. Total body fat-free mass
(175! 96 vs 84! 71, P< 0.001) and skeletal muscle index (44! 8 vs 39! 8,

P¼ 0.007) were significantly decreased at 18 to 24 months.

Conclusions: Malabsorption and malnutrition are prevalent in survivorship

of esophageal and stomach cancer. This may be underappreciated, and both
gut and pancreatic insufficiency represent modifiable targets in the inter-

disciplinary approach to recovery of HR-QL.

Keywords: esophageal cancer, esophagectomy, gastrectomy, gastric cancer,
malabsorption, malnutrition

(Ann Surg 2015;262:803–808)

I n the modern era, advances across the spectrum of care in
esophageal and gastric cancer have resulted in improved survivorship

in patients who can be treated with curative intent.1–4 With improved
oncologic outcomes, the recovery of health-related quality of life (HR-
QL) and well-being in survivorship is an emerging focus of research
interest.5,6 The maintenance of body weight is a recognized significant
challenge after major upper gastrointestinal (UGI) cancer surgery, and

symptoms including anorexia, diarrhea, and dumping are common.
However, the interplay between nutrition and gastrointestinal function
in long-term follow-up of patients is rarely studied.7,8

The etiology of malnutrition and malabsorption is likely com-
plex and multifactorial. Modifiable factors impacting on malabsorption
include exocrine pancreatic insufficiency (EPI), bile acid malabsorption
(BAM), and small intestinal bacterial overgrowth (SIBO). After vagal
denervation, EPI results from loss of endogenous neuroendocrine
signals which stimulate the pancreas to release digestive enzymes.9

Similarly, BAM may result from both vagotomy and disruption of the
enterohepatic circulation of bile acids.10 SIBO reflects an altered gut
microbiome as a result of diminished gastric acid secretion, anatomical
alterations of the gut, and compromised intestinal motility.11 If ident-
ified, these are correctable with pancreatic enzyme replacement therapy
(PERT), colesevelam, and antibiotics, respectively.9,12,13

In this study, we aimed to prospectively evaluate the incidence
and severity of malabsorption and malnutrition in disease-free
survivors and to assess linked factors in pathophysiology. We also
investigated the relationship between the development of malab-
sorption and changes in body composition postoperatively, particu-
larly the loss of skeletal muscle mass (sarcopenia), given the
established association between sarcopenia and poorer prognosis
after treatment for various cancers.14,15 In a consecutive series, we
report herein that malnutrition, malabsorption, and body composition
changes are prevalent, and that targetable gut and pancreatic-related
factors may represent an opportunity to impact on gastrointestinal
recovery and nutritional well-being.

METHODS

Study Population and Setting
Between January and July 2013, a consecutive series of

patients undergoing esophagectomy or gastrectomy with curative
intent at the National Esophageal and Gastric Centre at St James’s
Hospital, Dublin, were studied. Ethical approval and patient consent
were obtained. To avoid confounding variables from disease recur-
rence, the study cohort was exclusively disease-free patients at a
minimum follow-up of 18 months postoperatively.

Baseline Assessment and Follow-up Measurements
Preoperatively, all patients had baseline anthropometric, hem-

atological, and biochemical investigations. Patient-reported preoper-
ative weight loss was noted. Where indicated and recommended by a
multidisciplinary team, patients received multimodal treatment as
previously described.3 Unit policy is for patients undergoing esoph-
agectomy to receive supplemental jejunal feeding for 6 weeks post-
operatively, whereas gastrectomy patients received total parenteral
nutrition immediately postoperatively, until oral intake was tolerated.

At 1, 6, and 18 to 24 month visits, patients had a complete
nutritional assessment including measurement of weight, fecal elas-
tase (FE), vitamins and micronutrients, thyroid function, IgA, and
anti-tissue transglutaminase antibodies. All patients completed a
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weight loss persists chronically into follow-up. Unintentional clin-
ically severe weight loss (!10%) was identified in a high proportion
of our patients at 6 months (31.1%) and 18 to 24 months (48.9%)
postoperatively. Furthermore, more than 15% weight loss was
observed in 20% at 6 months and 39% at 18 to 24 months. This
is consistent with Martin et al28 who, in a population-based study
from Sweden, reported that 63% of esophagectomy patients had
more than10% weight loss at 6 months, and 35% of patients had more
than15% weight loss at 3 years postoperatively.29 Ouattara et al26

observed that 25% of patients had more than15% weight loss at 1-
year postradical esophagectomy. In this series, body composition
analysis identified significant losses in visceral and subcutaneous fat,
as well as in fat-free mass and skeletal muscle mass, and all patients
with malabsorption were profoundly sarcopenic at 18 to 24
months postoperatively

Myriad factors may fuel continued weight loss and malnutrition
after major UGI surgery. In addition to anorexia and early satiety,
malabsorption may be relevant, and represented the major focus of this
study. The incidence and causative factors of malabsorption, and its
relation to malnutrition have not been systematically analyzed. The
high incidence of malabsorption in this cohort suggests that this is an
underreported and poorly appreciated long-term complication, with
potential major impact on well-being.28,30 In searching for causative
factors, the study focused, in particular, on EPI and SIBO, both of
which are targetable and correctable. EPI was identified in 26.8% of
our study cohort at 6 months and in 44% at 18 to 24 months. Previously,

in a study of 63 patients after esophagectomy, Huddy et al9 reported
EPI (FE"1< 200 mg/g) in 16% of patients at a median of 4 months
postoperatively. Interestingly, a small proportion of our patients had
evidence of EPI preoperatively (15.6%). This could be a result of
neoadjuvant chemoradiotherapy, which 27% of our study group
received. Pancreatic tissue irradiation occurs with radiotherapy for
junctional and gastric cancers, and there appears to be a relative
sensitivity of the exocrine part of the pancreas to irradiation.31,32

SIBO results from alterations in gastrointestinal anatomy,
motility, gastric acid, and intestinal secretions.11,33 Once the gut
microbiome is altered, the ensuing bacterial overgrowth induces an
inflammatory response in the intestinal mucosa which may explain the
typical clinical manifestations of SIBO including chronic diarrhea,
weight loss, and malabsorption. It is estimated that the prevalence of
SIBO post total gastrectomy and gastric bypass may be as high as
77%.11,34 In this study, the incidence of SIBO at 6 months post-
operatively was 37.8%. Treatment with a single course of Rifaximin
for 7 days led to symptomatic improvement in almost all cases. Those
who did not have a good response to treatment were found to have
coexisting EPI (n¼ 3) or were treated with second line antibiotic
therapy (co-amoxyclav).35 Two patients with refractory symptoms had
an SeHCAT retention study to investigate for BAM. This was positive
in 1 patient, who was successfully treated with colesevelem.

The high prevalence of severe micronutrient deficiencies
identified in this study is also concerning. Almost all patients
(90%) have at least 1 fat-soluble vitamin deficiency, and although
rarely symptomatic, these can compromise long-term health in
survivorship. Careful screening for, and supplementation of,
deficient micronutrients is an important component of the long-term
follow-up of these patients.

This study has some limitations, including study size and
heterogeneity in surgical procedures. Based on these data, our current
Center protocol includes assessment and treatment of nutritional
issues, including body composition and sarcopenia assessment, and
screening for malabsorption at 4 to 6 weeks postoperatively, at 6 and
12 months, and annually thereafter. Any patient identified to have
symptoms or signs of malabsorption is referred to a dedicated
malabsorption clinic, where screening for EPI, SIBO, and BAM is
undertaken. Ongoing studies in our unit will focus on further
exploring the causes of malabsorption in this patient population,
which will better guide management of their nutritional state post-
operatively. In conclusion, this systematic analysis of malnutrition
and malabsorption in disease-free survivors of esophageal or gastric
cancer surgery highlights a high incidence of chronic malnutrition

TABLE 3. Changes in Nutritional Parameters and Micronutrients Postoperatively

Preoperatively
1 mo

Postoperatively
6 mo

Postoperatively
18–24 mo

Postoperatively P$

Albumin, g/dL 42.8% 2.8 36.8% 5.7 41.1% 5.9 43.1% 3.9 0.965
Hemoglobin, g/dL 12.8% 1.9 11.3% 1.7 12.2% 1.3 12.9% 1.5 0.792
Lymphocyte count 1.6% 1.2 1.5% 0.7 1.7% 1.1 1.7% 1.1 0.417
Ferritin, mg/L 105.7% 109 137.0% 233 76.6% 110 92.6% 183 0.617
Folate (red cell) 526% 395 582% 160 526% 158 513% 157 0.867
Vitamin B12, ng/L 491% 365 407% 149 527% 519 502% 388 0.989
Vitamin A, mmol/L 1.7% 0.6 1.6% 0.4 1.5% 0.6 1.2% 0.4 <0.001
Vitamin D, nmol/L 49.3% 36.9 41.7% 25.1 53.3% 26.7 58.4% 31.3 0.481
Vitamin E, mmol/L 27.6% 7.0 23.8% 6.3 23.1% 8.5 20.0% 7.1 0.001
Visceral fat mass, cm2 175.1% 95.6 " " 83.7% 71.0 <0.001
Subcutaneous fat mass, cm2 173.8% 88.8 " " 109.5% 95.7 <0.001
Total body fat-free mass, cm2 54.5% 11.3 " " 49.4% 10.5 <0.001
Skeletal muscle index, cm2/m2 31.9% 6.1 " " 29.0% 5.7 <0.001

$Comparing preoperative to 18- to 24-month postoperative time periods.

FIGURE 2. The prevalence of fat-soluble vitamin deficiencies
(Vitamins A, D, and E) preoperatively and at 18 to 24 months
post esophageal and gastric cancer resection.
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Nach	2	Jahren:	
•  48,9%:	WL	≥	10%	
•  100%:	schwere	Malnutri8on	(Nutri8onal	Risk	Index,	NRI,	score)	
•  73,3%:	Malabsorp8on	
•  89,7%:	Mangel	von	zumindest	1	fe(löslichem	Vitamin	
•  49%:	Eisenmangel	
•  37,8%:	Bakterielle	Dünndarm	Überwucherung	(nach	6	Monaten)	

Nach	2	Jahren:	
Signifikante	Veränderungen		
in	der	Körperkomposi8on	
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•  Standardisierte	Fragebögen:	körperliche,	psychische,	soziale	
Funk8onen,	Symptome	(z.B.:	Fa8gue,	Schmerzen,	Appe8t,	
Übelkeit)		

	
•  EORTC-QLQ-C30	(European	Organiza8on	for	Research	and	

Treatment	of		Cancer)-QlQ-C30		
•  SF-36	(Health	Survey	Short	Form	mit	36	Items)	
•  EORTC	QLQ-STO	22	(Magenkarzinom-spezifisch)	
•  EORTC-QLQ-OES	18	(Ösophaguskarzinom-spezifisch)	

 Erfassung	der	Lebensqualität	

3.14.4. Bestimmung von Tumormarkern

132. Konsensbasierte Empfehlung

Die routinemäßige Bestimmung von Tumormarkern wird in
der Nachsorge nicht empfohlen.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Es gibt keinen wissenschaftlichen Beleg dafür, dass die Bestim-
mung von Tumormarkern in der Nachsorge zu einer Verbesserung
des Überlebens beim Magenkarzinom führt [316]. Es wurde keine
Evidenz identifiziert, welche die Messung von Serum-Tumormar-
kern in der Nachsorge von Patienten mit gastroösophagealem
Karzinom außerhalb klinischer Studien rechtfertigt [536–543].

3.15. Psychoonkologie
3.15.1. Patientennahes Informationsmanagement

133. Konsensbasierte Empfehlung

Patienten sollten im gesamten Krankheits- und Behandlungsver-
lauf Zugang zu Informationen orientiert am jeweiligen Bedürfnis
haben.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Befragungen von Krebspatienten ergeben übereinstimmend
Defizite hinsichtlich ihrer Bedürfnisse nach Information; sie
zählen zu den wichtigsten und häufigsten ‚unmet needs‘ von
Krebspatienten aller Diagnosen und Krankheitsstadien [544,
545]. Studien belegen günstige Auswirkungen angemessener
Aufklärung und Informationsvermittlung hinsichtlich Krank-
heitsverarbeitung, besserem psychischem Befinden und höhe-
rer Lebensqualität [546–549]. Professionelle kommunikative
Kompetenz von Ärzten gewährleistet, dass Informationen an-
gemessen, orientiert am jeweiligen Bedürfnis und auf eine für
Patienten verständliche Weise vermittelt werden [549–551].
Es ist wichtig, dass sich Information und Aufklärung an den ak-
tuellen Informationswünschen des Patienten orientieren. Sie soll-
ten ermutigt werden, dem Arzt ihre derzeitigen Informationsbe-
dürfnisse mitzuteilen, welche Informationen aktuell für sie
wichtig sind, wie umfassend und wie detailliert diese sein sollen.
Weiter ist mit Patienten ihre individuelle Präferenz bez. geteilter
Entscheidungsfindung (shared decision making) zu klären (z.B.
zur Tumorbehandlung) und zu berücksichtigen [552, 553].
Behandlungsoptionen einschließlich möglicher Alternativen
sollten klar und verständlich vermittelt werden, mit realisti-
schen Informationen zur Wirksamkeit und zu potenziell nach-
teiligen Auswirkungen auf verschiedene Lebensbereiche. Der
adäquaten Vorbereitung auf die Auswirkungen einer Gastrek-
tomie hinsichtlich funktioneller Beeinträchtigungen kommt da-
bei ein besonders hoher Stellenwert zu [554].
In einer randomisiert kontrollierten Studie mit 58 Patienten mit
Magen- bzw. Ösophaguskarzinom wurden Informationen signifi-
kant besser von Patienten erinnert, wenn ihnen Audio-Aufnah-
men ihrer Aufklärungsgespräche ausgehändigt wurden [555].
Angebote weitergehender Beratung durch eine spezialisierte
Pflegekraft oder psychosoziale Fachkräfte tragen zu besserem
Verständnis und Behalten der erhaltenen Informationen bei.

In einer kontrollierten Studie bei 121 Magenkarzinom-Patien-
ten waren Kenntnisse und Verständnis mit einer interaktiven
Form der Informationsvermittlung bis zu 1 Jahr signifikant
besser als mit Vortrags-vermittelten Informationen; zudem
waren kurzfristig verbesserte Krankheitsverarbeitung und LQ
nachzuweisen [556]. Das persönliche Gespräch ist durch Infor-
mationsmaterial (Broschüren usw.) zu ergänzen.
Patienten sollten im gesamten Krankheits- und Behandlungs-
verlauf Zugang zu Informationen – orientiert am jeweiligen
Bedürfnis – haben; wiederholte Gespräche mit Arzt/Beratern
fördern die Verarbeitung und Integration und sollten einge-
plant werden. Angehörige und weitere Bezugspersonen sollten,
wann immer möglich, in Information und Aufklärung einbezo-
gen werden.

3.15.2. Lebensqualität

134. Konsensbasierte Empfehlung

Die Lebensqualität sollte wiederholt im Krankheitsverlauf aus
Patientensicht erfragt werden.
Level of Evidence: GCP
Abstimmung im Plenum: Konsens

Hintergrund
Ergänzend zu den klassischen Parametern für die Beurteilung
und Planung von Diagnostik und Therapiemaßnahmen haben
patientengenerierte Informationen (PRO=patient reported outco-
me) zur gesundheitsbezogenen Lebensqualität (HRQL) einen ho-
hen Stellenwert. Kontrollierte Studien sprechen für den Nutzen
einer Routine-Erfassung der LQ in der klinischen Patientenver-
sorgung – hinsichtlich Patientenzufriedenheit und Verbesserung
der Arzt-Patienten-Kommunikation ohne erhöhten Zeitaufwand
[557–559]. Die systematische Erfassung von PRO-Informationen
verbessert die frühzeitige Identifizierung von Symptomen, Pro-
blembereichen und Therapie-Nebenwirkungen und hat Einfluss
auf Therapieentscheidungen, vor allem bei einem palliativem
Therapieziel [557, 560]. In fortgeschrittenen Krankheitsstadien
stellt die vom Patient selbst geschätzte HRQL einen unabhän-
gigen prognostischen Prädiktor dar [561–565], der in den
Behandlungspfaden einbezogen werden sollte. Zur Messung der
Lebensqualität sind geeignete standardisierte (generelle und spe-
zifisch für Magenkarzinom) Fragebogen einzusetzen, welche die
Lebensqualität im Selbsturteil des Patienten abbilden und die
körperlichen, psychischen und sozialen Funktionen sowie Symp-
tome wie Fatigue, Schmerzen, Appetit und Übelkeit erfassen
[566]. In deutscher Übersetzung liegt eine Reihe von standardi-
sierten, praktikablen und international vergleichbaren Fragebo-
gen vor (Auswahl):
▶ EORTC-QLQ-C30 – Kernfragebogen zur Erfassung gesund-

heitsbezogener Lebensqualität der EORTC mit 30 Items [567]
▶ FACT-Skalen – Functional Assessment of Cancer Therapy mit

32 Items [568]
▶ SF-36 – Health Survey Short Form mit 36 Items [569]
Die generellen Instrumente zur Erfassung von LQ sollten durch
spezifische Module für Patienten mit Magenkarzinom, z.B.
EORTC QLQ-STO 22, ergänzt werden [570]. Die aufgeführten
Instrumente sind hinsichtlich ihrer Messgüte (Reliabilität, Vali-
dität und Veränderungssensitivität) eingehend geprüft [567,
570]. Es sollte aufgrund klinischer Erwägungen entschieden
werden, welches Instrument für ein bestimmtes Setting geeig-
net ist und einem Patienten zugemutet werden kann.
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Problembereichen	und	Therapie-
Nebenwirkungen,	
hat	Einfluss	auf	Therapie-Entscheidungen	
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our data), the latest available data were considered eligible. Patients
with (1) prior experiences with other types of gastric surgery (eg,
wedge resection and peptic ulcer surgery), (2) combined resection
during the gastrectomy, (3) comorbidities that could influence QoL
(eg, previous or combined malignancies, cardiovascular disease,
cerebrovascular disease, neurologic conditions such as dementia
and seizure, and severe chronic obstructive pulmonary disease, requir-
ing persistent medical aid), or (4) recurrent gastric cancer were
excluded. There were available QoL data for 303 and 77 five-year
survivors after STG and TG, respectively, and 186 and 63 long-term
survivors beyond 5 years after STG and TG, respectively. All patients
underwent surgery between 1998 and 2007 by 2 surgeons in a single
institution. Both surgeons are specialized in gastric cancer surgery and
perform more than 200 cases of gastrectomy every year. They have
shared the same surgical guidelines since 1998.

Propensity Score Matching
For valid comparisons between the STG and TG groups,

propensity score matching was performed using SAS software
version 9.3 (SAS Institute, Cary, NC, US).23,24 For 5-year survivors,
propensity scores were calculated using a logistic regression model
with covariates: age, sex, stage, and history of adjuvant chemo-
therapy. The staging definition was in accordance with the 6th edition
of the Union for International Cancer Control (UICC) classification.
For long-term survivors beyond postoperative 5 years, covariates
were identical to those for 5-year survivors, in addition to post-
operative period (Fig. 1). Survivors after STG and TG were matched
by the greedy nearest neighbor matching method with 5 to 2
digit matching.

After matching, QoL data from 106 patients (53 patients for
each of STG and TG) were available for 5-year survivors to create the
5-year survivor group. QoL data from 72 patients (36 for each of STG
and TG) were available for long-term survivors beyond 5 years.
These patients comprised the long-term survivor group.

The sample sizes were estimated based on our clinical experi-
ences and previous reports14,16 in which expected QoL differences
between STG and TG survivors on at least one of the scales are
10 points in means and 15 points in standard deviations long after
surgery. A sample size of 20 matched pairs ensures 80% power to
detect difference at a 5% significance level. Thus, our sample sizes of
53:53 (for 5-year survivors) and 36:36 (for long-term survivors) are
large enough to demonstrate such differences.

QoL Assessments
The European Organization for Research and Treatment of

Cancer (EORTC) has introduced a cancer-specific multiscale QoL
measure, the EORTC QLQ-C30,25 and it is available in various
languages for QoL assessment across a range of cultural settings.26–

30 The validated Korean version of the EORTC QLQ-C30 and its
gastric cancer-specific module, the EORTC QLQ-STO22, were used
to assess QoL of 5-year survivors and long-term survivors after STG
and TG.31

Participants were asked to fill in the 52-item questionnaire
independently. The results were transformed into 24 scales with
scores from 0 to 100 in accordance with the scoring manual provided
by the EORTC. The structure of the EORTC QLQ-C30 and STO22
and interpretational guidelines for each scale are provided in Table 1.

Statistical Analysis
QoL comparisons were made between STG and TG survivors

for both the 5-year and long-term survivor group. Student’s t tests (for
all patients) or paired t tests (for matched groups) were used to
compare continuous variables. Chi square tests (for all patients) or
McNemar’s tests (for matched groups) were used to compare categ-
orical variables. When the distribution of variables for matched
groups was not dichotomized, McNemar’s test was replaced by
the Stuart–Maxwell test. To account for multiplicity bias, the
Holm–Bonferroni correction for multiple testing was applied to
P values resulting from QoL comparisons. A P value of less than
0.05 was considered statistically significant. All statistical analyses

FIGURE 1. Case-matching design between patients after STG
and those after TG for 5-year and long-term survivors. STG
indicates subtotal gastrectomy; TG, total gastrectomy. !An
additive matching criterion for long-term survivors beyond
postoperative 5 years.

TABLE 1. Structure of EORTC QLQ-C30 and EORTC
QLQ-STO22

Scales
Number of

Constituting Items

EORTC QLQ-C30
Global health status/QoL scale! 2

Functional scales!
Physical functioning 5
Role functioning 2
Emotional functioning 4
Cognitive functioning 2
Social functioning 2

Symptom scales/itemsy
Fatigue 3
Nausea and vomiting 2
Pain 2
Dyspnea 1
Insomnia 1
Appetite loss 1
Constipation 1
Diarrhea 1
Financial difficulties 1

EORTC QLQ-STO22y
Dysphagia 3
Pain 4
Reflux 3
Eating restrictions 4
Anxiety 3
Dry mouth 1
Taste 1
Body image 1
Hair loss 2

!Higher scores represent better QoL.
yHigher scores represent worse QoL.
EORTC QLQ indicates European Organization for Research and Treatment of

Cancer Quality of Life Questionnaire; QoL, quality of life.
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