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Abstract
Objective: Our study aimed to review and evaluate the indications, complications, complication-related risk
factors, and mortality rates of percutaneous endoscopic gastrostomy (PEG) performed in a single university
hospital.

Methods: We retrospectively examined hospital records of all 819 patients who underwent PEG between
January 2010 and January 2019. Patients whose information was not available for various reasons, who had a
history of gastrectomy, who were under 18 years old, and/or who had undergone PEG before, were excluded
from the study.

Results: The mean age of the patients was 65.12 ± 15.42 years, and the majority of the patients (60.6%) were
female. In the vast majority of patients, the PEG indication was due to neurological causes (71.5%), among
which the majority was a stroke. The overall complication rate in our study was 11.2%. The most common
was a peristomal infection in 37 (5.7%) patients. Patients who were not under any antibiotic treatment
and/or had diabetes mellitus had a higher risk for peristomal infection. Dementia increased the risk of tube
dislodgement. The use of clopidogrel, the simultaneous use of aspirin and clopidogrel, and hypertension
were independent risk factors for bleeding complications. The one-year mortality risk was significantly
higher in patients who underwent PEG due to neurological causes compared to those who underwent PEG
due to malignancy or other reasons (p = 0.021, p = 0.038, respectively).

Conclusion: The PEG procedure is a safe and feasible technique due to its low complication and mortality
rate in patients with swallowing disorders who need long-term nutritional support.

Categories: Gastroenterology, General Surgery, Palliative Care
Keywords: peg, complications, risk factors, outcome, percutaneous endoscopic gastrostomy

Introduction
Percutaneous endoscopic gastrostomy (PEG), which was first described by Gauderer et al. in 1980, is the
method used to provide enteral nutrition to patients who have a functional gastrointestinal tract and need
long-term nutritional support due to swallowing disturbances caused by neurological impairment, dementia,
trauma, or malignant disease [1,2]. Technically, there are three methods in clinical practice: the ‘pull’
technique, the ‘push’ (guidewire) technique, and the introducer (Russell) method [3,4]. Among these, the
most widely used today is the ‘pull’ technique as defined by Gauderer et al. [1,2].

Insertion of the gastrostomy tube can be performed endoscopically, surgically, or radiologically. PEG has
some advantages compared to surgical gastrostomies, such as a lower complication rate, faster
implementation, and fewer required medical resources [5]. Although some studies have reported that there
are minor complications in percutaneous radiological gastrostomy compared to PEG, neither method has a
clear advantage over the other [6,7]. On the other hand, in a meta-analysis involving 11 randomized
controlled studies, there was no difference between nasogastric tubes and PEG in terms of complications
such as mortality and aspiration pneumonia. In contrast, PEG was more effective and safer due to the lower
probability of intervention failure [8].

Although PEG has some advantages over other techniques, there are some life-threatening complications,
such as bleeding, internal organ damage, necrotizing fasciitis, and aspiration pneumonia, as well as minor
complications, including pneumoperitoneum, PEG site herniation, wound infection, tube dislodgement, and
peristomal leakage [9,10]. In addition, one study reported a one-year mortality rate of 35.8%, while another
showed a six-month mortality rate of 51.9% [11,12].

Our study aimed to review and evaluate the indications, complications, complication-related risk factors,
and mortality rates of PEG performed in a single university hospital.

Materials And Methods
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Patients and study design
This retrospectively designed study was performed according to the Declaration of Helsinki after the
necessary ethics committee approval was received from the Clinical Research Ethics Committee of Yozgat
Bozok University (IRB approval number: 2017-KAEK-189_2019.11.27_10). We examined the hospital records
of all 819 patients who underwent PEG between January 2010 and January 2019. We also investigated
developments during the first one-year follow-up of the patients after the PEG procedure via telephone
conversations with their relatives. Patients whose information was not available for various reasons, who
had a history of gastrectomy, who were under 18 years old, and/or who had undergone PEG before, were
excluded from the study. The remaining 644 patients were included in the study after the exclusion criteria
were applied. A flow chart of the study population is presented in Figure 1.

FIGURE 1: Study flow chart.
PEG: percutaneous endoscopic gastrostomy.

The data obtained from the patient’s medical records included demographic information, comorbidity
conditions, PEG process indications, sedative drugs used during the PEG tube-insertion procedure, data on
the administration of anticoagulant, antiplatelet, and antibiotic drugs, complications associated with the
PEG procedure, and mortality information. PEG-related complications and mortality were recorded within
one year after the PEG procedure.

PEG procedure
The PEG procedure was performed either in the endoscopy unit or at the patient’s bedside. Before the
operation, patients and/or relatives were informed about the PEG procedure and its complications, and
written consent was routinely received.

The oral intake of patients was confirmed by medical records, where the procedure was terminated six hours
before the scheduled time. Routine antibiotic prophylaxis was not applied before the procedure; it was
adjusted according to the physician’s preference. In patients who received prophylactic antibiotics, 1 g of
cefazolin was given intravenously one hour before the procedure. In some patients who were considered to
be at high risk for bleeding complications, anticoagulant and antiaggregant therapies were discontinued
before the PEG procedure [13]. A sedation order of one mg/kg propofol (propofol-Lipuro 1% Brains, Istanbul,
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Turkey) or 0.05 mg/kg midazolam was administered, and prilocaine was used for local anaesthesia. All
patients who were not intubated were given oxygen from the nasal cannula at 2 L/min during the procedure.
Heart rate, blood pressure, and oxygen saturation for all patients were monitored.

The Ponsky-Gauderer (pull) technique was used for the PEG procedure in all patients [1]. In this technique,
the PEG procedure begins with the transillumination of the endoscope in the abdomen to determine the
region to open the PEG. The guidewire placed at the puncture site is taken out of the mouth with endoscopic
biopsy forceps. The PEG tube is pulled out of the abdomen after it is connected to the guidewire. Finally, the
endoscopic examination is repeated to confirm the placement of the tube.

Adverse events definitions
We defined a peristomal infection as erythema, tenderness, oedema, temperature increase, and/or pus
discharge in the puncture site. We described bleeding as a haemorrhage requiring interventional procedures
(such as hemoclip application or epinephrine injection), bleeding due to a mucosal tear, or bleeding with
compression during or after the process. We considered aspiration pneumonia as a new cough, fever, and
purulent sputum after the procedure and changes in imaging methods.

Statistical analysis
We performed statistical analysis using SPSS version 22.0 (IBM Corp., Armonk, NY). We expressed
continuous variables as mean ± standard deviation and categorical variables as number (%). To identify
independent factors for complications, we applied logistic regression analysis. We obtained odds ratios (ORs)
and 95% confidence intervals (CIs) using univariate (crude) and multivariate (adjusted) models. We used
statistically significant variables in the univariate model in the multivariate analysis. We used Kaplan-Meier
curves to estimate mortality over the first 30 days and one year following PEG. We assessed differences
between survival curves using the log-rank test. We considered a p-value of less than 0.05 to be statistically
significant.

Results
The demographic data for the 644 patients included in the study are presented in Table 1. The mean age of
the patients was 65.12 ± 15.42 years, and the majority of the patients (60.6%) were female. In the vast
majority of patients, the PEG indication was due to neurological causes (71.5%), among which most were
strokes. The PEG indication was malignancy in 16.1% of patients (such as head and neck cancer or
oesophageal cancer) and ‘other’ reasons (such as trauma or poor general condition after surgery for non-
malignant diseases) in 12.3% of patients. Data on the indications of patients are shown in Table 1.
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 n (%)

Total number of patients 644

Age (years)* 65.12 ± 15.42

Gender

    Female 390 (60.6)

    Male 254 (39.4)

BMI (kg/m2)* 23.09 ± 2.62

Indication

Neurological disorders 461 (71.6)

     Stroke 238 (37.0)

     Dementia 107 (16.6)

     Parkinson’s disease 69 (10.7)

     Motor neuron disease 47 (7.3)

Malignancy 104 (16.1)

“Other” reasons 79 (12.3)

Comorbid diseases

   Hypertension 173 (26.9)

   Diabetes mellitus 153 (23.8)

   Coronary artery disease 35 (5.4)

   COPD 10 (1.6)

   CKF 7 (1.1)

Antibiotic therapy

   Therapeutic use for prevalent infection 314 (48.8)

   Prophylactic use for PEG placement 282 (43.8)

   No antibiotics 48 (7.5)

Anticoagulant/antiaggregant therapy

   LMWH 271 (42.1)

   Aspirin 165 (25.6)

   Clopidogrel 73 (11.3)

   Aspirin and LMWH 11 (1.7)

   Aspirin and Clopidogrel 6 (0.9)

   No therapy 118 (18.3)

TABLE 1: Data on demographic, comorbidities, antibiotic use, and anticoagulant/antiaggregant
use.
BMI: body mass index; COPD: chronic obstructive pulmonary disease; CKF: chronic kidney failure; PEG: percutaneous endoscopic gastrostomy; LMWH:
low molecular-weight heparin. *mean ± standard deviation.

Among the patients’ comorbidities, hypertension was most frequent (26.9%), followed by diabetes mellitus
(23.8%). In addition, 314 (48.8%) patients used therapeutic antibiotics for an existing infection, 282 (43.8%)
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patients used them for prophylactic purposes, and 48 (7.5%) patients did not receive any antibiotic
treatment (therapeutic or prophylactic) before the PEG procedure. The majority (81.7%) received
anticoagulant/antiaggregant therapy, while 18.3% did not receive this treatment. Data on patients’
comorbidities and antibiotic and anticoagulant/antiaggregant use are provided in Table 1. In addition,
propofol was used in 96.3% of patients for sedation before the procedure, while midazolam was used in
3.7%.

Adverse events
The overall complication rate in our study was 11.2%. The most common was a peristomal infection in 37
(5.7%) patients. In the vast majority of patients, the infection was controlled by medical treatment. A
subcutaneous abscess developed in one patient, and thus the tube was removed, and PEG was re-
administered after the infection was under control. In addition, 16 (2.5%) patients experienced tube
dislodgement, while 9 (1.4%) patients had bleeding. In two of these patients, bleeding was controlled by
endoscopic haemostasis (epinephrine injection), while in others it was controlled by conservative methods
without the need for any interventional procedures.

Aspiration pneumonia occurred in 5 (0.8%) patients and regressed after medical treatment. Peristomal
leakage happened in 7 (1.1%) patients, from one of whom the tube was removed and then reapplied. A new
tube was placed in 51 (7.9%) patients whose tube was displaced for different reasons (including peristomal
injection, tube dislodgement, peristomal leakage, and obstruction). Data on complications related to the
PEG procedure are shown in Table 2.

 n (%)  

Complication

     Peristomal infection 37 (5.7)  

     Tube dislodgement 16 (2.5)  

     Bleeding 9 (1.4)  

     Peristomal leakage 7 (1.1)  

     Aspiration pneumonia 5 (0.8)  

     Total complication 72 (11.2)  

Mortality 30 days 1 year

     Neurological reasons 53 (8.2) 172 (37.3)

     Malignancy 6 (0.9) 28 (26.9)

     “Other” reasons 4 (0.6) 20 (25.3)

     Total mortality 63 (9.7) 220 (36.4)

TABLE 2: Complications and mortality.

Our univariate risk-factor analysis for complications included age, gender, body mass index (BMI), PEG
indications, antibiotic use status, anticoagulant/antiaggregant therapy status, and comorbidity parameters.
In our multivariate analysis for peristomal infection, independent risk factors for peristomal infection were
(a) not taking antibiotic treatment before the procedure (OR 13.683; 95% CI 6.274-29.839) and (b) diabetes
mellitus (OR 2.704; 95% CI 1.284-5.695) (Table 3). Furthermore, dementia markedly increased the risk of
tube dislodgement (OR 5.740; 95% CI 2.045-16.112) (Table 4). On the other hand, in our multivariate
analysis, independent risk factors for bleeding complications were (a) the use of clopidogrel (OR 15.041; 95%
CI 2.690-84.108); (b) simultaneous use of aspirin and clopidogrel (OR 79.174; 95% CI 4.871-1287.012); and
(c) hypertension (OR 7.888; 95% CI 1.703-36.533) (Table 5).
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Predictor
Univariate analysis Multivariate analysis

OR (95% CI) p-Value OR (95% CI) p-Value

Stroke 1.485 (0.762–2.894) 0.246 1.107 (0.516–2.376) 0.794

“Other” reasons 0.393 (0.093–1.668) 0.206 0.743 (0.156–3.534) 0.709

No antibiotic therapy 18.221 (8.678–38.260) <0.001 13.683 (6.274–29.839) <0.001

Diabetes mellitus 4.193 (2.136–8.231) <0.001 2.704 (1.284–5.695) 0.009

TABLE 3: Univariate and multivariate logistic regression analysis of the predictors of peristomal
infection.
OR: odds ratio; CI: confidence interval.

Predictor
Univariate analysis Multivariate analysis

OR (95% CI) p-Value OR (95% CI) p-Value

Dementia 5.343 (1.959–14.572) 0.001 5.740 (2.045–16.112) 0.001

Coronary artery disease 1.576 (0.562–11.806) 0.223 1.083 (0.611–15.544) 0.173

CKF 1.911 (0.783–61.020) 0.082 1.561 (0.657–65.557) 0.109

COPD 1.585 (0.546–38.527) 0.161 1.123 (0.448–37.956) 0.211

TABLE 4: Univariate and multivariate logistic regression analysis of the predictors of tube
dislodgement.
CKF: chronic kidney failure; COPD: chronic obstructive pulmonary disease; OR: odds ratio; CI: confidence interval.

Predictor
Univariate analysis Multivariate analysis

OR (95% CI) p-Value OR (95% CI) p-Value

LMWH 0.169 (0.021–1.359) 0.095 0.458 (0.041–5.126) 0.526

Clopidogrel 10.423 (2.733–39.751) 0.001 15.041 (2.690–84.108) 0.002

Aspirin + Clopidogrel 15.750 (1.648–150.548) 0.017 79.174 (4.871–1287.012) 0.002

Hypertension 3.475 (0.922–13.093) 0.066 7.888 (1.703–36.533) 0.008

TABLE 5: Univariate and multivariate logistic regression analysis of the predictors of bleeding.
LMWH: low molecular-weight heparin; OR: odds ratio; CI: confidence interval.

Mortality
In our study, after the PEG procedure, the 30-day mortality rate was 9.7%, and the one-year mortality rate
was 36.4% (Table 2). Fortunately, no patient died due to the PEG procedure. In addition, when the causes of
death were classified as neurological, malignancy, or ‘other’, there was no significant difference between the
groups in terms of 30-day mortality risk (p > 0.05). By contrast, the one-year mortality risk was statistically
significantly higher in patients who underwent PEG due to neurological causes compared to those who
underwent PEG due to malignancy or other reasons (p = 0.021 and p = 0.038, respectively) (Figure 2).
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FIGURE 2: One year survival curve after PEG insertion stratified into
three main causes for PEG, that is, malignancy, neurological disease
and 'other reasons'.
PEG: percutaneous endoscopic gastrostomy.

Discussion
In this study, neurological diseases (71.6%) were the most common indication for the PEG procedure,
followed by malignant diseases (16.1%). However, there were differences in previous studies with regard to
the PEG indication. In the study conducted by Vujasinovic et al., the PEG indications were neurological
diseases in 52% of the patients and malignant diseases in 32% [14]. Schneider et al. found that the rate of
neurological disorders among the PEG indications was 29.4%, and the rate of malignant diseases was 54.6%
[15]. We think that this difference may be due to the effect of hospital conditions, patient population, and
the location of the hospital. For example, the absence of an oncology clinic in our hospital for a long period
during our study may explain the low rate of malignant diseases in our study.

In our study, the overall complication rate was 11.2%. There are significant differences among the studies in
the literature, both in terms of follow-up and complication definitions. For example, in a multicentre
prospective cohort study, the follow-up period was 30 days, and the overall complication rate was 3.6% [16].
Udd et al. reported a follow-up period of one year and an overall complication rate of 23% [17]. Despite the
differences between definitions, the PEG complication rates may be considerable. For example, in the study
by Blomberg et al., the overall complication rate in the first two weeks after the PEG procedure was very
high: 39% [10]. Therefore, determining the risk factors for PEG complications and being careful in patients
with these risk factors are of great importance.

In our study, similar to others in the literature, the most common complication was peristomal infection (37
patients, 5.7%) [9]. The infection could not be controlled with medical treatment in only one patient; he or
she developed a subcutaneous abscess. The patient’s PEG tube was removed, the abscess was drained, the
infection regressed after appropriate medical treatment, and finally, the PEG procedure was repeated. In all
other patients, the peristomal infection was controlled by medical treatment. In a prospective study
conducted by Schneider et al., no patient had a peristomal infection, while Clarke et al. reported a very high
rate of 38% [15,18]. The results of many studies in the literature are generally distributed between these two
percentages [19,20].

In addition, in our study, not using antibiotics before the procedure and the presence of diabetes mellitus
were independent risk factors for peristomal infection after the PEG procedure. Diabetes mellitus is
considered an important risk factor associated with invasive procedures and postoperative wound
infections. Indeed, it negatively affects immunity by suppressing polymorphonuclear leukocyte function and
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the cutaneous response to antigens [21]. Given that PEG is also an invasive procedure, the result of our study
is not surprising.

We want to emphasize that more care should be taken with wound care for patients with diabetes mellitus.
Moreover, discussions on antibiotic prophylaxis are still ongoing. While routine antibiotic prophylaxis is not
recommended before a PEG procedure, according to ESPEN (European Society of Parenteral and Enteral
Nutrition) guidelines, the results of a Cochrane systematic review supported the use of systemic antibiotics
prior to the PEG procedure and showed that broad-spectrum antibiotics are effective against peristomal
infection from the PEG procedure [13,22]. In addition, in a meta-analysis involving 10 randomized
controlled trials, antibiotic prophylaxis applied before the procedure was reported to be effective in reducing
the incidence of wound infection [23]. In our study, while the rate of peristomal infection was 2.9% in those
using therapeutic antibiotics and 3.5% in those who received prophylactic antibiotics, this rate was 37.5% in
those who did not use antibiotics. Therefore, we recommend using prophylactic antibiotics before the PEG
procedure to protect against peristomal infection.

Inadvertent removal of a PEG tube is a common complication, with an incidence of about 4% in one study
[9]. In a study involving 563 patients, its incidence increased to 12.8% [24]. In our study, the rate of tube
dislodgement was 2.5%. We think that the reason for the relatively more reasonable tube-dislodgement rate
in our study was that an experienced team performed the PEG procedure, and our country has highly
performing home-health-care services. However, in our study, dementia was an independent risk factor for
tube dislodgement. In fact, given some of the behaviours involved in dementia, this result was not
surprising. Therefore, we would like to emphasize that the risk of tube dislodgement should be kept in mind
for those with dementia.

In our study, the bleeding rate associated with the PEG procedure was 1.4%. While the rate of bleeding was
5.7% in the study by Pih et al., it was 1.0% in a multicentre prospective study involving 950 patients [16,25].
In contrast, in a prospective study by Schneider et al. [15], bleeding did not occur in any patient. This
optimistic result can be attributed to the limited number of cases. In addition, the use of clopidogrel
together with aspirin, as well as the use of clopidogrel alone, was an independent risk factor for bleeding
complications associated with PEG in our study.

The American Society for Gastrointestinal Endoscopy (ASGE) evaluated the PEG procedure in the high-risk
procedure class for bleeding and suggested that aspirin should be continued in people at risk for
thromboembolism and that the use of clopidogrel should be stopped 7-10 days before the procedure [26].
Unfortunately, 22.7% of our patients using clopidogrel continued to use it on the day of the procedure. In
fact, this finding may mean that guidelines have a limited effect on physicians’ preferences. A previous study
reported that failure to comply with the guidelines might be a result of not being able to provide reminders
during the operation rather than a negative opinion against those proposed in the guidelines [27].

One suggestion is to create a checklist and use it before each procedure. However, contrary to the results of
our study and the suggestion in the guidelines, in a retrospective study involving 990 patients who
underwent PEG, clopidogrel, and aspirin were not risk factors for bleeding [28]. We believe that scientists
should illuminate this issue with prospective and multicentre studies due to a lack of consensus.
Furthermore, our data suggested that hypertension was also an independent risk factor for PEG-related
bleeding complications. As we did not find any information that corresponds to this result in the literature,
we have approached this issue cautiously and think that it should be supported with future studies.

In our study, the 30-day and one-year mortality rates were 9.7% and 36.4%, respectively. Although some
studies have shown mortality rates associated with PEG of up to 2%, none of the deaths in our study were
associated with the PEG procedure or its complications [19,25,29,30]. We think this outcome was due to the
experience of the physicians who performed the procedure and the successful patient care after the
procedure. Considering that the 30-day mortality rate in the literature is between 4.8% and 20%, the result
in our study can be considered reasonable [15-17,20]. Furthermore, in our study, there was no significant
difference between the indications (in terms of neurological causes, malignancy, and ‘other’ causes) with
regard to 30-day mortality risk.

Contrary to this result, Vujasinovic et al. reported that the risk of 30-day mortality was higher in those
whose PEG indication was ‘other’ causes [14]. In addition, the one-year mortality rate in our study was in
line with some studies in the literature [17,18]. However, in addition to optimistic results such as 17.4%,
results up to 50% have been reported [19,20]. We think this difference may be due to dissimilarities in patient
populations. Additionally, our study revealed that the one-year mortality risk in those who underwent PEG
for neurological reasons was significantly higher compared to those who underwent the procedure for
malignant disease and ‘other’ reasons. This result is in line with some studies in the literature [14,15,20].
Unlike in a prospective study involving 535 patients, those who underwent PEG for neurological disease and
‘other’ reasons had a higher risk of mortality than those who underwent PEG for malignant diseases [10].

The present study had some limitations. The first was that the hospital where we conducted our study is a
university hospital. Patients in a university hospital are generally those with more comorbidities (such as
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diabetes mellitus, stroke, coronary artery disease, chronic kidney failure, chronic obstructive pulmonary
disease, etc.) and more severe conditions. This factor may have an impact on some results. Another
limitation of our study was that it was designed retrospectively. Thus, some patient information may have
been recorded incorrectly or incompletely, a phenomenon that may result in inaccessibility for all patients
and a bias risk. Nevertheless, the high number of patients and the large amount of data collected about
patients and procedures increase the power of our study. In addition to our contribution to the literature
with this large case series study, we think we have provided some useful information to clinicians who
perform the PEG procedure, such as complications associated with the procedure, risk factors for
complications, and mortality status.

Conclusions
The PEG procedure is a safe and feasible technique due to its low complication and mortality rate in patients
with swallowing disorders who need long-term nutritional support. Prophylactic antibiotics should be used
to prevent peristomal infections. Furthermore, concomitant use of aspirin and clopidogrel, or just
clopidogrel use, is a risk factor for bleeding. On the other hand, the data in our study showed that diabetes
mellitus is a risk factor for peristomal infection, and hypertension is a risk factor for bleeding. In dementia
patients, tube dislodgement should be kept in mind during patient care due to its high risk.

Additional Information
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Human subjects: Consent was obtained or waived by all participants in this study. Yozgat Bozok University
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of the ethics committee. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
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