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Since its introduction by Gauderer et al (1), percutaneous 
endoscopic gastrostomy (PEG) has rapidly become routine 

practice and the method of choice for long-term enteral feed-
ing. PEG is now a widely accepted procedure for patients at 
high risk of malnutrition.

PEG tube placement accounts for the second most common 
indication for upper gastrointestinal (GI) endoscopy in hospit-
alized patients in the USA with approximately 260,000 PEG 

kits produced annually (2). In addition, the quantity and the 
relevance of PEG tube placement is reflected by a myriad of 
publications concerning the subject and has continuously 
increased over the past two decades (2).

Nutritional safety and efficacy, and the technical simplicity 
of the procedure (3) are the main reasons for the popularity of 
this enteral nutrition delivery technique. PEG tube placement 
is a treatment modality with an extraordinarily high success 
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BACKGROUND: Due to its high efficacy and technical simplicity, 
percutaneous endoscopic gastrostomy (PEG) has gained wide-spread 
use. Local infection, occurring in approximately 2% to 39% of proce-
dures, is the most common complication in the short term. Risk factors 
for local infection are largely unknown and therefore – apart from 
calculated antibiotic prophylaxis – preventive strategies have yet to be 
determined.
OBJECTIVE: To assess the potential patient- and procedure-related 
risk factors for peristomal infection following PEG tube placement. 
METHODS: Potential patient-related (eg, age, sex, diseases, body 
mass index, concomitant antibiotic therapy) and procedure-related 
(endoscopist experience, institutional factors, findings on endoscopy) 
risk factors and their coincidence with local infection, defined as a 
positive peristomal infection three days after PEG tube placement, 
were evaluated at two institutions. A standardized antibiotic prophy-
laxis was not performed. The peristomal infection score was also evalu-
ated in 390 patients.
RESULTS: Using a multivariate binary regression analysis, four risk 
factors were established as relevant for local infection after PEG: 
clinical institution (OR 6.69; P=0.0001), size of PEG tubes (15 Fr 
versus 9 Fr; OR 2.12; P=0.05), experience of the endoscopist (more 
than 100 investigations versus less than 100 investigations; OR 0.54; 
P=0.05) and the existence of a malignant underlying disease (OR 2.28; 
P=0.019).
CONCLUSIONS: Similar to other endoscopic interventions, local 
infection as a complication of PEG tube placement depends on the 
experience of the endoscopist. Institutional factors also play a signifi-
cant role. Additional risk factors include PEG tube size and underlying 
diseases. These findings indicate that the local infection after PEG 
tube placement may be influenced by both endoscopy-associated fac-
tors and by the underlying disease status of the patient.
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Une infection locale après l’installation de 
sondes de gastrostomie endoscopique 
percutanée : Une étude prospective pour 
évaluer les facteurs de risque

HISTORIQUE : En raison de sa grande efficacité et de sa simplicité tech-
nique, l’utilisation de la gastrostomie endoscopique percutanée (GEP) 
s’est généralisée. L’infection locale, qui se manifeste dans environ 2 % à 
39 % des interventions, en est la complication la plus courante à court 
terme. Les facteurs de risque d’infection locale sont largement méconnus. 
C’est pourquoi aucune stratégie préventive n’a encore été déterminée, à 
part une prophylaxie antibiotique calculée.
OBJECTIF : Évaluer les facteurs de risque potentiels d’infection péristo-
miale reliés aux patients et aux interventions après l’installation d’une 
sonde de GEP. 
MÉTHODOLOGIE : Les facteurs de risque pouvant être reliés au patient 
(p. ex., âge, sexe, maladies, indice de masse corporelle, antibiothérapie 
concomitante) et à l’intervention (expérience de l’endoscopiste, facteurs 
reliés à l’établissement, résultats de l’endoscopie) et leur coïncidence avec 
l’infection locale, définie par une infection péristomiale positive trois jours 
après l’installation de la sonde de GEP, ont été évalués dans deux établisse-
ments. On n’a pas procédé à une prophylaxie antibiotique standardisée. On 
a également évalué l’indice d’infection péristomiale chez 390 patients.
RÉSULTATS : Au moyen d’une analyse de régression binaire multivariée, 
on a établi que quatre facteurs de risque favorisaient une infection locale 
après la GEP : l’établissement clinique (RRR 6,69; P=0,0001), la dimen-
sion des sondes de GEP (15 Fr par rapport à 9 Fr; RRR 2,12; P=0,05), 
l’expérience de l’endoscopiste (plus de 100 interventions par rapport à 
moins de 100 ; RRR 0,54; P=0,05) et l’existence d’une maladie sous-jacente 
maligne (RRR 2,28; P=0,019).
CONCLUSIONS : À l’instar des autres interventions endoscopiques, 
l’infection locale comme complication de l’installation d’une sonde de 
GEP dépend de l’expérience de l’endoscopiste. Des facteurs reliés à 
l’établissement peuvent également jouer un rôle important. Les autres fac-
teurs de risque incluent la dimension de la sonde de GEP et les maladies 
sous-jacentes. Ces observations indiquent que l’infection locale après 
l’installation d’une sonde de GEP peut dépendre à la fois de facteurs reliés 
à l’endoscopie et de la maladie sous-jacente du patient.
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rate of almost 99% and a mortality rate of only 1% (4,5). 
Minor complications are observed in 2% to 30% of procedures,  
most commonly consisting of local infections, depending on 
the studies (5,6). Consequently, the control of local infection 
was the main subject of several prospective, randomized clin-
ical trials investigating the value of prophylactic antibiotic 
therapy (7-12). Based on the results of a meta-analysis (13), 
The European Society of Gastrointestinal Endoscopy and the 
American Society for Gastrointestinal Endoscopy recom-
mended the use of antibiotic prophylaxis before PEG tube-
placement in all patients. However, due to the heterogeneity of the 
results in the trials mentioned above, these recommendations are 
not unchallenged (14). Furthermore, the British Society of 
Gastroenterology and German Society of Digestive and 
Metabolic Diseases (15) do not recommend the routine use of 
antibiotic prophylaxis. 

The discrepancies in clinical outcomes found in these trials 
cannot only be due to the methodological differences, includ-
ing definition of peristomal infection or the antibiotic agent 
used for prophylaxis. For example, Gossner et al (8) found a 
peristomal infection rate in the placebo arm of a trial, which 
was lower than that of several treatment arms of other trials 
(7,9,10). This is a potential bias with underlying institutional 
risk factors or other influencing parameters. If this was the case, 
a risk-adaptive rather than a general antibiotic prophylaxis 
previous to PEG tube placement would be a desirable approach. 
This is even more likely the case because routine antibiotic 
prophylaxis may not only cause allergic reactions but also con-
tribute to the proliferation of methicillin-resistant Staphylococcus 
strains (16,17), with potential health and economic conse-
quences (18).

The aim of the present study was to identify patient- and 
procedure-related risk factors for the occurrence of a local 
wound infection after PEG tube placement.

Methods
Patient selection
Patients who underwent PEG tube insertion at two institutions 
of the University in Erlangen-Nuremberg, Germany, during a 
two-year period were included in the study after giving written 
consent. The prospective monitoring of the patients was per-
formed by the nutritional support team of the First Department 
of Medicine. 

PEG tube placement according to the ‘pull method’ (1,19), 
was performed in two separate units of the Friedrich-Alexander 
University hospital, Erlangen-Nuremberg, Germany: the endo-
scopic unit of the First Department of Medicine and in the 
Department of Otolaryngology. Commercially available PEG 
tubes (Freka PEG Set, Fresenius-Kabi; Germany) were used 
with tube sizes ranging from 9 to 15 Fr. No standardized anti-
biotic prophylaxis was applied (14), but was documented in 
case of prescription for other indications. The insertion proced-
ure was performed using a standard technique. This included an 
extensive, local, threefold mechanical disinfection of the 
abdominal wall using sterile compresses and a commercially 
available alcohol-based (propan-2-ol 63.0 g; ie, 72% vol/vol), 
coloured disinfection solution (Cutasept G, Bode Chemie, 
Germany). Differences between departments included the 
anesthetic management during the investigation; the endo-
scopic unit of the First Department of Medicine used an analgo-
sedation with pethidin and midazolam, while the Department of 
Otolaryngology, Head and Neck Surgery, conducted the PEG 

tube placement using intubation narcosis, although the place-
ment was performed during an upper panendoscopy of the oro-
pharyngeal and esophageal tract. Nutritional supplementation 
was initiated 4 h after the positioning of the PEG tube. The 
endoscopists (main examiners) and assistants were categorized 
according to their experience (ie, trainee: less than 100 endos-
copies performed; advanced: more than 100 endoscopies per-
formed). 

In the present study, patients with a mean (± SD) age of 
60±13 years (range 18 to 69 years) were included. For each 
patient, written consent from the patient or from the legal 
guardian of the patient was obtained. Exclusion criteria for PEG 
placement in the present study included ascites, peritonitis, 
peritoneal carcinosis, coagulation disorders (prothrombin time 
of less than 50%; thrombocytes less than 50×109/L) and 
patients missing written consent.

Determination of local infection
The patients from both hospital units were supported and 
evaluated by the same nurses of the nutritional team of the 
First Department of Medicine. A standardized doctor’s visit 
ensured homogeneous evaluation of the local wound infection. 
PEG patients were visited before PEG tube placement as well 
as on a fixed schedule three days after PEG tube placement. 
Additional visits were performed if clinically indicated. At 
each visit, the sterile dressing was removed, the outer fixation 
was loosened and the PEG tube was carefully pushed 2 cm to 
4 cm into the stoma. The puncture site was carefully inspected 
and cleaned with sterile dressings, and, if necessary, followed by 
gently pulling the tube back until a slight resistance was felt. 
Then, a sterile dressing with slit compresses under the fixation 
plate was applied again with a dressing set (Fresenius Kabi, 
Germany). 

To evaluate local infection, the peristomal infection was 
assessed three days after PEG tube placement. The peristomal 
infection comprises the observed extension of local inflam-
matory signs such as erythema, induration and exudate 
including the quality of secretion. Peristomal infections were 
scored and were defined to be positive if three or more of the 
following criteria were observed: erythema (score of 0 to 3; 
with a circumference of 0 cm = 0, less than 0.5 cm = 1, 0.5 cm 
to 1.0 cm = 2, and greater than 1.0 cm = 3); induration (score 
of 0 to 3;  with a circumference of 0 cm = 0, less than 0.5 cm = 1, 
0.5 cm to 1.0 cm = 2, and greater than 1.0 cm = 3); and exudate 
(score of 0 to 3; no compresses needed = 0 or the input of 1, 2 
or 3 compresses = 1, 2 and 3, respectively) and/or purulent 
secretion. 

Assessment of potential risk factors for local inflammation
The following factors were evaluated as possible risk factors for 
local wound infection: age, sex, underlying disease entity 
(malignant versus nonmalignant), body mass index (BMI), 
antibiotic therapy, endoscopist experience (ie, main examiner, 
assistant), institution, presence of other diseases (eg, cardio-
vascular disease and diabetes mellitus), endoscopic findings 
(erythema or atrophy of the mucosa, esophagitis) and size of 
the PEG tube (9 Fr versus 15 Fr). 

Statistical methods
All data were documented and electronically stored using an 
Access 1997 database (Microsoft, USA). Subsequently, data 
were retrieved, then analyzed using SSPS 12.0 (SPSS Inc, 
USA) for further statistical evaluation. For the evaluation of 
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risk factors, a multivariate regression analysis was performed, 
estimating the occurrence of wound infection after PEG tube-
placement depending on patient characteristics and PEG tube  
placement procedure. Statistical significance was set at P≤0.05.

Results
Characterization of patient- and procedure-related 
parameters
A total of 390 patients were included in the present study 
(300 men and 90 women). The mean age of the patients was 
60±13 years. The mean BMI was 23±4 kg/m2. All PEG tubes 
were inserted endoscopically according to the the European 
Society for Clinical Nutrition and Metabolism (ESPEN) 
guidelines. PEG tubes of two different sizes were used for inser-
tion: 9 Fr in 250 patients and 15 Fr in 140 patients (Table 1). 
Indications for PEG tube insertion are listed in Table 2.

Positive local inflammation score
Of the 390 evaluated patients who underwent PEG tube place-
ment, 216 (55.4%) presented with erythema of various degrees, 
174 (44.7%) with exudate, 15 (3.8%) with peristomal indura-
tion and 105 (26.9%) with purulent secretion three days after 

insertion. The peristomal infection was positive in 131 patients 
(33.6%). Most frequently, the infection index was positive due 
to purulent secretion from the insertion wound. 

Severe complications
In one patient, severe abscess formation of the abdominal wall 
was observed, resulting in the removal of the PEG tube. None 
of the patients died as a consequence of PEG tube placement.

Risk factors for peristomal infection after endoscopic 
PEG insertion
In evaluating the above-mentioned potential risk factors, no 
association could be established between a positive peristomal 
infection and age, sex, endoscopic findings, antibiotic therapy 
or BMI (Table 1). The underlying disease (ie, malignant versus 
benign disease; P=0.019; Table 3, Figure 1) proved to be associ-
ated with a positive infection score. Interestingly, a significant 
difference in terms of local inflammation was detected for dif-
ferent institutions (P<0.0001). Additionally, the diameter of 
the PEG tubes used (9 Fr versus 15 Fr; P=0.050) and the 
experience of the endoscopist (P=0.050) influenced the out-
come significantly. 

An experienced endoscopist (ie, more than 100 PEG tube 
placement procedures performed) was associated with a lower 
infection score (P=0.021) in the multivariate analysis, but no 
influence was detected with regard to the puncturist (Table 3 
and Figure 1).

TABLE 1
Patient and procedure characteristics
Age, years (mean ± SD) 60±13 
Sex, n (men/women) 300/90 
Body mass index (mean ± SD), kg/m2 23±4
PEG tube size (9 Fr/15 Fr) 250/140
Endoscopist (main examiner/assistant) 319/119
PEG Percutaneous endoscopic gastrostomy

TABLE 2
Underlying indications for percutaneous endoscopic 
gastrostomy tube insertion (n=390)
Indication n
Malignant disease 314
Neurological disease 21
Heart disease 33
Other benign disease 22

Table 3
Risk factors for peristomal infection after percutaneous 
endoscopic gastrostomy (PEG) tube placement
Risk factors OR 95% CI P
Different institution* 6.69 4.072–10.998 0.0001
Endoscopist experience: 0.54 0.288–1.000 0.050
   (>100 endoscopies versus
    <100 endoscopies)
PEG tube diameter  
   (15 Fr versus 9 Fr)

2.12 0.993–4.521 0.050

Underlying disease 2.28 1.147–4.529 0.019
   (malignant versus benign) 
*Department of Otolaryngology versus First Department of Medicine

P < 0.0001
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Figure 1) Occurrence of percutaneous endoscopic gastrostomy (PEG) infection dependent on institution: hospital A (Department of Medicine) 
versus hospital B (Department of Otolaryngology); size of PEG tube (9 Fr versus 15 Fr); underlying disease (malignant versus benign) and 
endoscopist experience (trainee: <100 endoscopies performed; advanced: >100 endoscopies performed) 
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Discussion
In the present prospective, controlled study, we demonstrated 
that local infection following PEG tube insertion is signifi-
cantly associated with different risk factors such as a malignant 
underlying disease, institutional factors, experience of the 
endoscopic team and the PEG tube size.

The peristomal infection was assessed on the third day after 
PEG placement as a hallmark of infection (20). A positive 
infection score was found in 33.6% of our patients and this result 
was comparable with previous results (9-11,20-23).

A major problem in interpreting the development of local 
wound infection after PEG tube placement is the questionable 
clinical significance of an infection score. Despite the fact that a 
score may be positive, the infection is mostly of minor severity 
and generally well-controlled by local therapy. For example, 
Külling et al (24) showed that in seven prospective studies, only 
1.3% of patients without antibiotic prophylaxis required 
advanced (eg, surgical) therapy for treatment of severe wound 
infection. This was the case in one of 390 patients (0.3%) in the 
present series. Therefore, a positive peristomal infection index 
score is more a surrogate for a potential, rather than an existing, 
clinical problem. Sample size calculations probably account for 
the use of these sensitive infection scores, but due to the compar-
ability of results, another approach would be prudent.

In our analysis, the application of antibiotics had no influ-
ence on the occurrence of a peristomal infection. Due to rather 
low infection rates in the department of medicine – as docu-
mented by a positive infection score in 18% of patients – anti-
biotic prophylaxis is not routinely given in our department. 
Therefore, application of antibitotics was only peformed if 
required for other reasons. Due to the low number of patients 
who required antibiotic therapy, a positive (ie, prophylactic) 
effect could not be confirmed, as shown by multiple random-
ized studies, reflecting a statistical problem rather than arguing 
against the studies mentioned above.

Dormann et al (25) found that patients with malignancies 
are at greater risk for peristomal infections than those with 
nonmalignant diseases. This finding is strongly supported by  
data in the present study that indicated a highly significant 
association of peristomal infection with malignancy as the 
underlying disease.

In the present study, experience with the technical proced-
ure was associated with lower infection rates after PEG tube 
placement. Several endoscopy trials demonstrated that experi-
ence in terms of numbers and frequency of endoscopic inter-
ventions determines the outcome of such endoscopic procedures 
as endoscopic retrograde cholangiopancreatography (26), 
sphincterotomy (27) or application of hemoclips (28). It was 
surprising that we found such an influence in PEG tube place-
ment, a procedure that is considered to be as technically easy. 
Therefore, the importance of expertise and experience in 
PEG tube placement may also have been underestimated as 
risk factors for the development of infection to date. What, in 
particular, makes the difference between an ‘experienced’ and 
a ‘trainee’ team? We can only speculate; however, a rapid iden-
tification of the optimal puncture site would subsequently lead 
to shorter investigation times, smaller incisions and perhaps 
less traction on the PEG tube (29), and these factors may con-
tribute to a reduced local infection rate. 

In our study, two different diameters of PEG tubes (9 Fr and 
15 Fr) were used. According to the ESPEN guidelines, it is advis-
ible to use 15 Fr PEG tubes because PEG tubes with smaller 

diameters are associated with higher rates of clogging. The result 
of our study revealed significantly more peristomal infections 
after placing 15 Fr PEG tubes than after the placement of 9 Fr 
tubes. These differences in diameter account for a 1.7-fold 
greater circumference of the tube (9.4 mm versus 15.7 mm), 
respectively) and consequently lead to a correspondingly 
greater surface area in the tube. In a previous study (30), the 
material of the PEG tube (silicone versus polyurethane) was 
shown to produce significantly different complication rates. In 
analogy, the extension of the surface area may also be respon-
sible for such a finding. This, however, should prompt a pro-
spective randomized study comparing two different sizes of 
PEG tubes in relation to peristomal infection. 

The finding of an institutional risk factor for peristomal 
infection is subject to the suspicion that bias contributed to the 
different results in previous randomized trials for antibiotic 
prophylaxis. In our study, a positive infection score was seen in 
50% of the patients in the department of otolaryngology com-
pared with 18% in the department of medicine. Interestingly, 
this almost exactly reflects the range of positive scores in the 
studies mentioned above (9-11,20-23). We do not know what 
particular factors are responsible for this finding, but in the 
department of otolaryngology, almost all PEG tubes were 
placed during intubation narcosis for panendoscopy of the 
upper oropharyangeal esophageal tract. Other, hitherto 
unknown factors may also be responsible for the observed dif-
ference, but are awaiting clarification in further prospective 
studies.

Summary
We were able to identify four risk factors for peristomal infec-
tion after PEG placement in the present prospective study: 
malignancy as underlying disease; experience of the PEG tube 
placement team; the diameter of the PEG tube; and most 
importantly, institutional factors. These findings could lead to 
further prospective trials substantiating our results and may add 
PEG tube insertion to a list of endoscopy procedures that 
require experience with the technique to avoid postprocedural 
infections.
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