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Percutaneous endoscopic gastrostomy (PEG) using the pull-through 
technique has become established in clinical practice for the main-

tenance of enteral feeding of patients with impaired swallowing and food 
passage due to cancer, neurological conditions or other diseases (1). 
Serious coagulation impairments, ethical issues (eg, artificial nutrition) 
and advanced liver cirrhosis with pronounced ascites are recognized 
guideline-relevant contraindications for PEG (1). According to the rec-
ommendations of the American Society for Gastrointestinal Endoscopy, 
thrombocyte aggregation inhibitors such as acetylsalicylic acid or ticlopi-
dine are relative contraindications for PEG, while anticoagulants such 
as clopidogrel and phenprocoumon/warfarin make PEG a high-risk 

procedure (2,3). Due to the present lack of data, a therapy pause of 
seven to 10 days (for patients on clopidogrel or ticlopidine) or three to 
five days (for patients on phenprocoumon) is recommended before the 
procedure. Patients taking clopidogrel and acetylsalicylic acid should 
preferably be switched to acetylsalicylic acid monotherapy. Unfractionated 
heparin (UFH) should be withdrawn 4 h to 6 h before PEG.

The present study prospectively examined, among others, general 
and specific post-PEG bleeding complications in patients who were 
concurrently taking and not taking anticoagulants or antiplatelet 
drugs. It also determined whether the complications can be predicted 
by patients’ general risk factors.
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BACkGROUnd: Most studies exclude patients with severe coagulation 
disorders or those taking anticoagulants when evaluating the outcomes of 
percutaneous endoscopic gastrostomy (PEG).
OBJeCTive: To investigate complications and risk factors of PEG in a 
large clinical series including patients undergoing antiplatelet and antico-
agulant therapy.
MeTHOdS: During a six-year period, 1057 patients referred for PEG place-
ment were prospectively audited for clinical outcome. Exclusion criteria and 
follow-up care were defined. Complications were defined as minor or severe. 
Uni- and multivariate analyses were used to evaluate 14 risk factors. No 
standardized antibiotic prophylaxis was given.
ReSUlTS: A total of 1041 patients (66% male, 34% female) with the 
following conditions underwent PEG: neurogenic dysphagia (n=450), 
cancer (n=385) and others (n=206). No anticoagulants were administered 
to 351 patients, thrombosis prophylaxis was given to 348 while full thera-
peutic anticoagulation was received by 313. No increased bleeding risk was 
associated with patients who had above-normal international normalized 
ratio values (OR 0.79 [95% CI 0.08 to 7.64]; P=1.00). The total infection 
rate was 20.5% in patients with malignant disease, and 5.5% in those with 
nonmalignant disease. Severe complications occurred in 19 patients 
(bleeding 0.5%, peritonitis 1.3%). Cirrhosis (OR 2.91 [95% CI 1.31 to 
6.54]; P=0.008), cancer (OR 2.34 [95% CI 1.33 to 4.12]; P=0.003) and 
radiation therapy (OR 2.34 [95% CI 1.35 to 4.05]; P=0.002) were signifi-
cant predictors of post-PEG infection. The 30-day mortality rate was 5.8%. 
There were no procedure-related deaths.
COnClUSiOnS: Cancer, cirrhosis and radiation therapy were predictors 
of infection. Post-PEG bleeding and other complications were rare events. 
Collectively, the data suggested that patients taking concurrent anticoagu-
lants had no elevated risk of post-PEG bleeding.

key Words: PEG anticoagulation; PEG bleeding risk; PEG complica-
tions; PEG risk factors; Percutaneous endoscopic gastrostomy 

les facteurs de risque et les complications après 
une gastrostomie endoscopique percutanée :  
une série de cas de 1 041 patients

HiSTORiQUe : Au moment d’évaluer les résultats de la gastrostomie 
endoscopique percutanée (GEP), la plupart des études excluent les patients 
ayant de graves troubles de la coagulation ou qui prennent des anticoagulants.
OBJeCTiF : Évaluer les complications et les facteurs de risque de la GEP 
dans une grande série clinique incluant des patients subissant un traite-
ment antiplaquettaire et anticoagulant.
MÉTHOdOlOGie : Pendant une période de six ans, 1 057 patients 
aiguillés en vue d’une GEP ont fait l’objet d’une vérification prospective de 
leurs résultats cliniques. Les auteurs ont défini les critères d’exclusion et les 
soins de suivi. Ils ont défini les complications comme mineures ou graves. 
Les analyses univariées et multivariées ont permis d’évaluer 14 facteurs de 
risque. Aucune prophylaxie antibiotique standardisée n’a été administrée.
RÉSUlTATS : Au total, 1 041 patients (66 % d’hommes, 34 % de 
femmes) ayant les troubles de santé suivants ont subi une GEP : dysphagie 
neurogène (n=450), cancer (n=385) et autres (n=206). Trois cent 
cinquante et un patients n’ont reçu aucuns anticoagulants, mais 348 ont 
reçu une prophylaxie de la thrombose, et 313, une anticoagulothérapie 
complète. Aucun risque de saignement accru ne s’associait à des patients 
dont les valeurs de ratio normalisées internationales se situaient au-dessus 
de la normale (RRR 0,79 [95 % IC 0,08 à 7,64]; P=1,00). Le taux 
d’infection total était de 20,5 % chez les patients ayant une maladie maligne 
et de 5,5 % chez ceux ayant une maladie non maligne. On a constaté de 
graves complications chez 19 patients (hémorragie 0,5 %, péritonite 1,3 %). 
La cirrhose (RRR 2,91 [95 % IC 1,31 à 6,54]; P=0,008), le cancer (RRR 
2,34 [95 % IC 1,33 à 4,12]; P=0,003) et la radiothérapie (RRR 2,34 [95 % 
IC 1,35 à 4,05]; P=0,002) étaient des prédicteurs significatifs d’infection 
après une GEP. Le taux de mortalité dans les 30 jours s’élevait à 5,8 %. Il 
n’y avait aucun décès lié à l’intervention.
COnClUSiOnS : Le cancer, la cirrhose et la radiothérapie étaient des 
prédicteurs d’infection. L’hémorragie après la GEP et les complications 
étaient rares. Collectivement, les données indiquaient que les patients qui 
prenaient des anticoagulants concomitants ne présentaient pas de risque 
élevé d’hémorragie après la GEP.
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MeTHOdS
Study design
A total of 1057 patients who underwent PEG placement according to 
a modified pull-through technique (1,4) in the Department of General 
and Visceral Surgery at the General Hospital of the University of 
Freiburg (Freiburg, Germany) during a six-year period were included 
in the present study, which analyzed the possible risk factors for com-
plications. Ambulatory PEG placements were not performed.
The following exclusion criteria were defined:
A. Patients in whom no standard ‘pull-through’ technique with or 

without preceding Savary-Gilliard dilation (SG-dilation) was 
possible due to stenosis of the hypopharynx or esophagus.

B. Patients in whom PEG could not be performed without additional 
imaging (computed tomography).

C. Patients in whom PEG placement had to be terminated 
prematurely due to respiratory or other complications.

D. Missing written consent.
In agreement with the European Society of Parenteral and Enteral 

Nutrition (ESPEN) guidelines (1), no standardized antibiotic prophylaxis 
was applied in the department. In stroke patients and patients on cardio-
supportive apparatuses, thrombocyte aggregation inhibitors (eg, acetylsali-
cylic acid [Aspirin, Bayer Schering Pharma, Germany] or clopidogrel 
[Plavix, Bristol-Myers Sanofi Pharmaceuticals Partnership, USA]) were 
generally not discontinued before PEG, nor was treatment with unfrac-
tionated heparin (UFH; Liquemin, Hoffmann-La Roche Pharma AG, 
Germany). Phenprocoumon (Marcumar, Hoffmann-La Roche AG, 
Germany) was also not defined as a contraindication. Ascites were 
drained as much as possible during the PEG healing time (seven days). 
The observation period included the in-hospital time or, if hospitalization 
was less than one week (n=103), at least eight days. Furthermore, patients 
were followed up at scheduled intervals (annually) after discharge.

ethics
As confirmed by the Ethics Commission of the University of Freiburg, 
the present study did not require approval. All treatments were under-
taken for reasons of medical indication and no details were altered 
during the evaluation to accommodate study objectives during hospi-
talization. Declaration of consent from the patient or legal guardian 
was obtained 24 h before the procedure was performed.

data collection
During the first eight days following PEG, daily ward rounds were 
performed by the endoscopic team to monitor complications. In cases 
for which hospitalization exceeded eight days, evaluation was per-
formed by colleagues within the treating specialty ward at scheduled 
intervals (twice per week); complications were reported to the endo-
scopic team. A standardized worksheet was used to evaluate PEG 
complications such as post-PEG bleeding, peritonitis, infection and 
others. The risk factors examined are summarized in Table 1.

definition of complications
Complications that occurred during hospitalization were divided into 
minor, severe and follow-up categories as follows:
Minor complications: Peristomal wound infection (reddening with 
secretion or secretion alone) and gastroparesis. The latter was defined 
as a persistent reflux of 500 mL or more.
Severe complications: Postprocedural bleeding (requiring or not 
requiring operation) and peritonitis. In clinically diagnosed periton-
itis, the indication for surgery was, in principle, considered without 
further diagnostic evaluation.

Postprocedural bleeding was defined as the occurrence of at least 
one of the following: hematemesis or passing blood anally, or via the 
stoma or PEG tube.
Follow-up: Complications after discharge (buried bumper or blocked 
and/or leaking tubes). Direct or indirect complications such as cardiac 
and/or respiratory arrest, aspiration of gastric contents, acute respira-
tory distress syndrome or intestinal perforation causing death were 
defined as PEG-related mortality.

PeG technique
All PEG placements were performed by two consultants of the 
endoscopy department or under their supervision. Only propofol 
(Disoprivan, AstraZeneca AG, Switzerland) was used for sedation. 
Infiltration with local anesthetic is not a standard operating procedure 
in the department.

PEG tubes were placed using the pull-through technique described 
by Gauderer et al (4). In all cases, 15 Fr Freka PEG tubes (Fresenius 
Kobi AG, Germany) were used. The penetration trocar contained in 
the set was always replaced with a 20-gauge, 0.9 mm × 70 mm hypo-
dermic needle (BL/LB, Braun Melsungen AG, Germany), in which 
the halved suture was threaded in a retrograde fashion. After skin dis-
infection of the left upper abdominal quadrant with 0.1 povidone-
iodine solution (Braun Melsungen AG, Germany), PEG was performed 
using a one-hand technique – the examiner operated the endoscope 
with one hand while the skin incision and PEG penetration was made 
with the other. Care is taken to avoid penetration of the gastric wall 
while making the incision with a scalpel (No. 11, Feather Safety Razor 
Co Ltd, Japan). This technique can be performed equally well either 
fiber optically or with video assistance.

Statistical analysis
Data are presented as mean ± SD with ranges for continuous variables, 
and absolute and relative frequencies for categorical variables. For 
comparisons of patients’ baseline characteristics, the Fisher’s exact test 
or c2 test were performed. Univariate logistic regression analysis was 
used to estimate ORs and associated 95% CIs for possible risk factors 
with respect to complications. A multivariate analysis of risk factors 
was performed for infection, but was numerically not possible for 
bleeding and peritonitis due to the low numbers of events. All statis-
tical tests were two-sided and used a significance level of 0.05. Data 
analysis was performed using SPSS 15.0 (IBM Corporation, USA).

ReSUlTS
Perioperative data and group characteristics
excluded patients: Table 2 is an overview of the patients’ characteris-
tics and indications. Fifteen of 1057 patients (1.51%) were excluded 
(study exclusion criteria B: missing impression or missing transillu-
mination or positive aspiration test [n=11]; criteria C: respiratory 
insufficiency [n=2], spontaneous tumour bleeding [n=1] or undrain-
able ascites [n=1]). One patient died on the first postoperative day due 
to multiorgan failure.

PeG technique
The mean operation time was 4.5 min (range 3 min to 10 min, from the 
beginning of the endoscopy to fixation of the outer fixator plate). The 
mean propofol dose was 85 mg (range 40 mg to 220 mg). Preoperative 
ascites drainage using pigtail catheters (12 Fr, Flexima, Boston 
Scientific, USA) was necessary in 30 cases. In 124 cases, a jejunal 
extension tube (Freka, Fresenius Kabi AG, Germany) was placed at 
the same time due to pre-existing gastroparesis or increased reflux 
quantities (more than 500 mL/day). Sixteen patients underwent dila-
tion due to stenosis in the hypopharynx (n=11) or the esophagus 
(n=5) immediately before PEG. None of these patients were treated 
with anticoagulants.

Pre-PeG treatment and therapeutic anticoagulation
At the time of PEG, 480 patients were being treated with antibiotics: 
356 for an existing aspiration pneumonia and 124 due to complica-
tions from underlying disease (naso-oropharyngeal and gastrointes-
tinal infections, sepsis, pneumonias and endocarditis prophylaxis).

Neurological patients had 9.9 times higher risk of developing aspira-
tion pneumonia before PEG placement than patients with other diseases 
(95% CI 7.4 to 13.2; P<0.001). Nine of 36 patients with liver cirrhosis 
showed an abnormal international normalized ratio (INR) (mean INR in 
all patients without anticoagulants: 1.5±0.44, range 1.2 to 2.6).

In patients who underwent PEG, 351 were not treated with anti-
coagulants, 348 were treated with low-molecular-weight heparin 
(LMWH; Clexane, Sanofi-Aventis, Germany) for thrombosis 
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TablE 2
Patient characteristics

No anticoagulants 
(n=351)

Thrombosis  
prophylaxis (n=348)

anticoagulants
Totala (n=313) b (n=29)

Age, years, mean ± SD (range)

   Adult patients 62±12.84 (18–93) 62±15.67 (18–88) 67±14.61 (18–97) 70.3±11.5 (39–86) 64±14.65 (18–97)

   Pediatric patients 5±4.46 (0.4–14) 15±4.35 (3–17) 13±5.56 (5–17) 0 7±6 (0.4–17)

Sex

   Female 119 112 111 12 354

   Male 232 236 202 17 687

Body weight, kg, mean ± SD (range) 57.8±25.35 (3–158) 71±18.1 (15–170) 75.7±18.1 (38–183) 66.3±11 (48–90) 68.9±21.8 (3–183)

Preoperative diabetes mellitus 21 42 78 4 145

Alcohol abuse 79 63 18 1 161

Cirrhosis 17 14 5 0 36

Nicotine abuse 85 58 29 9 181

Neurological diseases* 50 151 233 16 450

Malignant diseases† 
   Oropharyngeal
   Others

199 
141
  58

141
96
45

37
30
7

8
6
2

385
273
112

Nonmalignant, non-neurological diseases‡ 102 56 43 5 206

High-risk conditions§ 12 19 – – 78

Deceased 145 148 105 9 407

Data presented as n unless otherwise indicated. *Insult (42.4%), prolonged craniocerebral trauma with axonal shear injury (20.9%), encephalitis (6%); †Esophageal 
and ovarian carcinoma (17%), naso-oropharyngeal carcinoma (41.5%), jaw carcinoma (2.3%), hypopharynx carcinoma (13.1%), oropharyx carcinoma (16.6%), 
larynx carcinoma (8.4%), lip carcinoma (0.3%), multilayer carcinomas (0.8%); ‡Heart attack (2.4%), cardiac assist devices (5.8%), multiorgan failure (17.4%), 
pseudocysts of the pancreas (1.9%), chronic inflammatory bowel disease (1.4%), unclear dysphagia (6.3%), developmental disorders due to different syndromes 
(34.4%), psychiatric diseases (16.5%), gastric outlet obstruction (14%), Parkinson’s disease (4.4%), intracerebral bleeding (15.8%), intracerebral abscess (0.4%), 
thrombosis basilar/sinus venous thrombosis (4.4%), epilepsy (5.7%); §Defined by the American Society for Gastrorintestinal Endoscopy (2,3) as a heart valve and 
thromboembolic complication, prolonged myocardial insufficiency with another episode of heart failure. A Full therapeutic anticoagulation; B Acetylsalicylic acid/
clopidogrel only  

TablE 1
Risk analysis of possible risk factors for postoperative complications

Risk factors n

Univariate analysis, OR (95% CI); P Multivariate analysis: 
Infection 

OR (95% CI); PInfection Peritonitis bleeding
Cirrhosis 36 3.81 (1.82–7.97); 0.001 11.76 (2.2–62.8); 0.02 19.64 (3.18–121.4); 0.01 2.91 (1.31–6.45); 0.008

Alcohol abuse 161 1.43 (0.87–2.33); 0.17 14.07 (2.7–73.16); 0.001 3.68 (0.61–22.18); 0.17

Nonantibiotics 561 0.78 (0.53–1.16); 0.23 0.34 (0.06–1.76); 0.25 0.29 (0.03–2.61); 0.38

Malignant disease 385 4.44 (2.92–6.74); 0.001 0.23 (0.04–1.20); 0.1 6.87 (0.76–61.74); 0.06 2.34 (1.33–4.12); 0.003

Naso-oropharyngeal malignant disease 273 4.48 (3.00–6.69); 0.001 3.79 (0.84–17.05); 0.08 11.4 (1.26–102.49); 0.01

Radiation therapy* 204 4.38 (2.92–6.58); 0.001 5.56 (1.23–25.04); 0.03 2.75 (0.45–16.58); 0.25 2.34 (1.35–4.05); 0.002

Sex

   Female 354 1.00 (0.66–1.51); 1.0 2.60  (0.58–11.70); 0.23 P=1.00

   Male 687 1.24 (0.42–3.64); 0.56

Ascites 30 P=1.00 P=1.00

Anticoagulation

   Prophylaxis 348 1.30 (0.87–1.94); 0.21 0.9  (0.96–25.7);0.085 1.31 (0.21–7.89); 1.00

   Full therapy 313 1.49 (0.91–2.45); 0.136 1.51 (0.52–38.8); 0.221 1.79 (0.16–19.81); 1.00

International normalized ratio

   ≥1.15 249 0.63 (0.38–1.06); 0.09 2.39 (0.48–11.9); 0.37 0.79 (0.08–7.64); 1.00

   1.16–1.5 186 0.605 (0.33–1.08); 0.089 2.13 (0.35–12.7); 0.344 1.06 (0.11–10.26); 1.00

   1.51–2 28 0.83 (0.24–2.81); 1.00 7.27 (0.73–27.22); 0.169 P=1.00

   >2 35 0.64 (0.19–2.16); 0.606 P=1.00 P=1.00

Age >60 years 646 0.75 (0.49–1.13); 0.18 2.19 (0.48–9.84); 0.43 1.09 (0.18–6.55); 1.00

Nicotine abuse 181 1.62 (1.02–2.57); 0.04 12.18 (2.34–63.32); 0.002 P=0.59 0.68 (0.41–1.15); 0.15

Diabetes mellitus 145 0.84 (0.46–1.51); 0.66 0.97 (0.11–8.12); 1.00 1.54 (0.17–13.95); 0.52

Chemotherapy† 99 2.79 (1.67–4.67); 0.001 7.32 (1.61–33.22); 0.02 2.39 (0.26–21.62); 0.39 1.12 (0.61–2.04); 0.71

Obesity‡ 183 1.4 (0.82–2.65); 0.2 3.4 (0.4–29.92); 0.4 1.3 (0.12–15.3); 1.00
*Inclusive finished radiation (n=82); †During percutaneous gastrostomy; ‡Body mass index greater than 25 kg/m2
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prophylaxis and 313 underwent full therapeutic anticoagulation with 
UFH, LMWH, and phenprocoumon with or without antiplatelet 
drugs. Twenty-nine patients were treated with antiplatelet drugs (clo-
pidogrel or acetylsalicylic acid) alone.

Patients on UFH (n=74) or phenprocoumon (n=34) showed mean 
partial thromboplastin time target values of 50.2±17.5 s (range 37 s to 
153 s, reference range 23 s to 36 s) and an INR of 1.5±0.7 (range 1.2 to 
5, reference range 0.85 to 1.15), respectively. Twenty-one of the 
patients treated with phenprocoumon had an INR above 2.6 (61.8%) 
at the time of PEG. Thirteen patients had an INR below 1.5. These 
patients were in the process of reaching the final therapeutic INR, 
with most being coanticoagulated with UFH or LMWH. Overall, the 
following INR ranges were seen: 1.16 to 1.5 (mean 1.3, n=186); 1.51 
to 2 (mean 1.8, n=28); and greater than 2 (mean 3.1, n=35). 
Phenprocoumon-independent INR increases were due to liver disease, 
vitamin deficiency, malabsorption, penicillin, etc.

Postoperative data
In-hospital complications occurred in 141 patients (13.5%). PEG was 
performed after a mean of 14.6 days (range one to 204 days). The 
mean hospitalization time was 27.4 days (range one to 268 days).

Table 3 summarizes the complications following PEG. The mean 
time to manifestation of peristomal infection was 6.7±10.4 days (range 
one to 90 days). The infection rate was 11.1% (95% CI 9.2% to 13.1% 
[20.5% in cancer patients and 5.5% in patients with nonmalignant 
diseases]; P>0.001). Infection rates among patients undergoing anti-
biotic therapy at the time of PEG were not significantly different from 
those who were not (9.8% versus 12.1%; P=0.23). Simple infections 
were treated with four to five dry dressing changes daily or, alterna-
tively, with a hydrocellular wound dressing (eg, Allevyn, Smith & 
Nephew, USA). Additional deep cleaning of the peristomal wound 
was performed every three days.

An additional jejunal extension tube was positioned via the PEG 
in 44 patients with protracted wound infection (peristomal skin 
expansion greater than 10 mm). This measure improved drainage of 
gastric secretions, thereby circumventing gastric passage during enteral 
nutrition. Eleven patients received oral antibiotic therapy with a 
cephalosporin. The use of topical antibiotics is generally not under-
taken in the department. The mean healing time of peristomal infec-
tions was 12.6±5.3 days (range five to 26 days).

Peristomal bleeding (0.5% [95% CI 0.0% to 1.1%]) occurred after 
a mean of 8±4.5 days (range three to 14 days). There was no statistic-
ally significant difference between patients with or without anticoagu-
lants, or in those with an increased INR (Table 1). In one case, 
bleeding from the peristomal gastric wall was found intraoperatively, 
with an unknown cause of coagulopathy but normal INR. In another 
case, traumatic bleeding from the gastric wall occurred after accidental 
PEG dislocation. In a further case, fatal hemorrhage from esophageal 
varices occurred as an unrelated event. This patient died during hospi-
talization from bleeding esophageal varices, which could not be 

controlled. In one patient with an INR of 1.2, the bleeding could not 
be definitively localized endoscopically, but stopped spontaneously. In 
a case involving an 18-month-old child, the bleeding stopped after 
compression of the gastric wall via the pressure plate.

Peritonitis requiring surgery was observed in 14 patients (1.3% 
[95% CI 0.7% to 2.3%]; mean 4.8±2.2 days [range two to nine days]). 
Seven operations were performed due to traumatic dislocation of the 
PEG by the patient (mean 7±1.9 days [range five to nine days]; naso-
oropharyngeal cancer (n=3), neurological diseases [n=4]). In another 
seven cases (naso-oropharyngeal cancer [n=4], other cancer [n=1] 
and neurological disease [n=2]), a chemical peritonitis without PEG 
dislocation (3.6±1.96 days [range two to seven days]) was present. In 
one of these cases, the greater omentum was caught between the stom-
ach and abdominal wall. Intraoperatively, no aberrant punctures of 
the large or small intestine were found. In the univariate analysis, 
seven of the 14 risk factors were associated with a significantly ele-
vated complication rate. Independent risk factors determined in multi-
variate analyses could only be evaluated for patients with PEG 
infections because of the insufficient number of events. A significantly 
elevated risk for post-PEG infection was found for patients with cancer 
or cirrhosis, and those with previous radiation exposure (Table 1).

Follow-up
The in-hospital PEG-independent mortality rate was 7.3% (mean age 
61±18.9 years [n=76]). There was no procedure-related death. The 
mean follow-up was 1151 days (range 125 to 2371 days). The median 
post-PEG survival rates of patients with and without cancer are shown 
in Figure 1. Sixty-one of all patients died within 30 days (5.8%). The 
60-day mortality rate was 18.9% and the total one-year mortality 
rate was 41.7%. Significantly more patients with cancer died than 
patients without malignant diseases during the investigation period 
(P<0.001).

The PEG had been permanently removed after a mean of 
6.7±8.8 months (range 0.2 to 54.4 months) in 303 of 1041 patients 
(26.6% with neurological diseases, 18.3% with naso-oropharyngeal 
cancer, 20.8% with other cancer and 52.9% with nonmalignant non-
neurological diseases) because the patient was able to eat. In cases of 
PEG tube leakage or greatly shortened, blocked or buried bumper, PEG 
replacement was necessary after a mean of 9.5±2.6 months (range 
seven to 14 months).

Surgical removal of the PEG was required in six patients with a buried 
bumper. No abdominal wall metastases were observed in patients with 
naso-oropharyngeal or other cancer during the observation period.

1.0
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Figure 1) Kaplan-Meier plot of patients undergoing percutaneous endo-
scopic gastrostomy (PEG). MD Malignant diseases; ND Neurological dis-
eases; NMNND Nonmalignant non-neurological diseases

TablE 3
Complications following percutaneous endoscopic 
gastrostomy (PEG)
Complications
Minor
   Local infection 115 (11.1)
   Gastroparesis 7 (0.7)
Severe
   Post-PEG bleeding 5 (0.5)
   Peritonitis 14 (1.3)
Follow up 53 (5.1)
Buried bumper, n 21
Leakage or blockage, n 33
PEG-associated mortality, n 0

Data presented as n (%) unless otherwise indicated
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After discharge, 69.6% (672 of 965) of patients required out-of-
hospital care (during the follow-up period, 46.9% of whom required 
slight and 42.4% intensive care [according to the German Grading 
System for necessity of nursing care grades II and III, respectively]). 
Neurological diseases were present in 184 of these patients, while 101 
had noncancer diseases. Due to artificial enteral feeding, 17.7% (n=52) 
of patients reported diarrhea, and obstipation was seen in 12.6% (n=37). 
Transient vomiting and nausea was reported in 205 cases. In 61.9% of 
patients with neurological indications and 63.5% with other diseases, 
patients could maintain or even gain weight. This was possible, how-
ever, in only 35.4% of cancer patients.

diSCUSSiOn
Demographic trends show an increasing incidence of cardiovascular 
disease and cerebral ischemia. Therefore, it is not surprising that PEG 
placement using the pull/push and introducer methods has been estab-
lished as the standard technique for enteral nutrition of elderly 
patients with multiple comorbidities. Cerebrovascular diseases (18% to 
35%), stroke, neurodegenerative and other neurological diseases (40.7% 
to 23%), as well as naso-oropharyngeal and other carcinomas (13.3% to 
17%) (5,6) are among the main indications for PEG in the United 
States and United Kingdom.

In our investigation, the in-hospital mortality and 30-day mortality 
rates were lower than those documented in several recent studies (7), 
in which mortality rates of between 15% and 32% were reported. This 
reflects the strict indication just as other authors suggest (8,9). 
Otherwise, high long-term mortality of our patients is in agreement 
with previously reported rates of between 33% and 60% (10-12). 
These studies have consistently shown that cancer, older age and a 
high comorbitity index are risk factors for mortality after PEG.

Most of our patients also had multiple comorbidities, and more 
than three-quarters needed help – at least temporarily – with the 
application of artificial enteral feeding. Approximately 30% of the 
patients did not tolerate artificial enteral feeding, which is comparable 
with previously reported data (10).

Slightly less than 50% of our noncancer patients required intensive 
care and were generally cared for in nursing homes, which may be one 
reason for the long survival (13).

On one hand, patients with neurological issues, especially cerebro-
vascular disorders, often require therapeutic anticoagulation in the acute 
phase over a longer period of time. Moreover, they have a greater risk of 
aspiration, as our data showed. Coupled with the expected protracted 
reconvalescence, early PEG placement would thus appear justified. On 
the other hand, the long-term risk of bleeding complications in patients 
on combination therapy with anticoagulants is five- to 7.4-fold higher 
(14,15).

Thus, the international consensus suggests to discontinue this 
therapy five to nine days before PEG placement or to switch to acetyl-
salicylic acid monotherapy (2,3). Nevertheless, in patients with high 
thromboembolic risks, such as serious atrial fibrillation, mechanical 
heart valve prosthesis, cerebrovascular insufficiencies, intracoronary 
or basilar stents, changing or stopping a treatment with anticoagulants 
could lead to life-threatening complications (16,17). Due to this and 
the present paucity of data regarding periprocedural bleeding risk, the 
recommended indications for PEG are often made very conservatively.

The present study was the first to examine post-PEG complications 
in patients concurrently on anticoagulants. Comparable with the lit-
erature, our data showed that post-PEG bleeding was, generally, a rare 
event (12). However, no reliable information regarding the increased 
incidence of various PEG complications in patients with increased 
INRs and treated with anticoagulants are available.

One limitation of the present study is its relatively low predictive 
power due to the low incidence of post-PEG bleeding and the obser-
vational design. If we assumed a bleeding risk of approximately 1.6% 
in patients with PEG without anticoagulants, the necessary sample 
size would be 2400 patients per group (Fisher’s test 1−b=0.80, two-
sided significance level a=0.05). With lesser risks, the numbers grow 

exponentially. However, we found post-PEG bleeding complications 
uniformly distributed in all patients without any increased bleeding risk 
in patients taking anticoagulants or with increased INR values. One 
possible explanation may lie in the PEG technique itself. Compared 
with other endoscopic high-risk procedures under anticoagulation, 
such as polypectomy, papillotomy or pancreaticogastrostomy, PEG 
not only has a short operation time, but also the smallest wound area, 
which is additionally compressed by the internal bumper and the exter-
nal fixation plate at the procedures end.

The infection rates of 5% in patients with nonmalignant diseases and 
20% in those with malignant diseases are consistent with infection rates 
reported in other studies. Wound infection using the pull-through 
method occurs in 5% to 36% of patients, despite the use of prophylactic 
antibiotic therapy (18-21). Moreover, Zopf et al (22) found that post-
PEG infection is significantly associated with risk factors such as under-
lying malignant diseases, tube size, institutional factors and endoscopist 
experience. Our data showed that cancer, previous radiation exposure 
and cirrhosis should be considered as additional significant risk factors of 
post-PEG infection. Patients, especially those with cancer, are often 
negatively influenced by additional immunosuppressing factors such as 
radio- or chemotherapy, or diabetes mellitus (23). In addition to 
increased vasoconstriction and damaged epithelium in the vascular wall, 
altered rheological properties of the blood and other hemodynamic influ-
ences due to cirrhosis, diabetes mellitus, or alcohol and nicotine abuse, 
are important factors in the pathogenesis of impaired wound and anasto-
mosis healing (24), and can increase the risk of infection separately or in 
combination (25,26). In the literature, different authors state that push 
methods such as percutaneous endoscopic gastrostomy (27,28), or later 
methods such as the bumper-button type (29), have advantages in obese 
patients, decrease rates of wound infection and exclude stomal metasta-
ses. This could be beneficial for patients, especially those with oro-
pharyngeal cancer. On the other hand, limitations of PEG include the 
the lack of possibility of diagnostic endoscopic examination and the 
higher risk for bleeding. In our experience, primarily in high-risk patients 
with portal hypertension or esophageal or gastric varices, only an 
intraluminal diagnostic examination during the procedure could query 
the indication. Furthermore, in patients with esophageal obstruction, the 
tumour can also be passed with a 5 mm endoscope – if not, the stenosis 
can easily be dilated to 8 mm to 10 mm without a relevant risk. This 
means that in most cases, the classical PEG pull-through technique can 
be performed endoscopically or assisted by computed tomography.

Lower costs, the involvement of only one operator, the speed of the 
procedure and no radiation exposure are the advantages and the reasons 
why the pull-through method for PEG is used in our department.

SUMMARY
The present study identified three risk factors that predict peris-
tomal post-PEG infection: cancer, radiation exposure and cirrhosis. 
Taking this into consideration, our institution administers a single 
dose of antibiotic to patients at risk.

Despite the limitations of the present study, our data suggest 
that patients undergoing therapeutic anticoagulation or those with 
increased INR values have no elevated risk of bleeding during PEG 
placement. Therefore, in high-risk patients undergoing anticoagu-
lation therapy or those with abnormal clotting, we neither defer 
PEG placement nor do we reverse anticoagulation (eg, fresh frozen 
plasma). If urgent enteral feeding is necessary, we perform the pro-
cedure with the relevant anticoagulants.

Furthermore, secondary complications such as difficulties in re-
establishing warfarin or phenprocoumon therapy after overaggressive 
reversal with vitamin K before PEG placement can be avoided.

Endoscopic examination and PEG placement in anticoagulated 
patients using a one-handed video-assisted or fiberoptic technique 
should, nonetheless, be performed only by experienced specialists. 
The majority of complications occur within the first week, and 
daily clinical assessment by the endoscopist or a trained member of 
the team should be performed during the first eight days.
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