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  Introduction 
Initially developed by Gauderer and Ponsky in 1980, 

Percutaneous endoscopic gastrostomy (PEG) is a method 
that can be applied for nutritional purposes in cases who 
have healthy gastrointestinal system functions but cannot 
feed orally for various reasons (1). Today, it is particularly 
used in patients who demonstrate insufficient oral intake, 
receive nasogastric tube feeding, at high risk of aspiration 
pneumonia and mostly in patients who have chronic 
neurological diseases (2). With being a surgical procedure, 
gastrostomy tube placement can be carried out under 
general anesthesia and morbidity rates ranging from 6 to 
25% have been reported (3). However, PEG insertion is a 
cheaper, more practical and less risky method compared 
to surgical gastrostomy since it can be performed under 

local anesthesia and intravenous sedation even without 
the use of the endoscopy unit. 

Enteral feeding has multiple advantages over parenteral 
feeding in patients who need long-term nutrition support, 
such as being more economical, easier and more 
convenient, requiring no central venous route, protecting 
the intestinal flora, preventing mucosal atrophy, reducing 
bacterial translocation, and maintaining intestinal immune 
response. Long-term use of nasogastric, nasodudenal and 
nasojejunal methods in patients undergoing prolonged 
enteral feeding has various complications such as 
nasopharyngeal discomfort, nasal erosion, acute otitis 
media, acute sinusitis, pharyngeal ulcer, esophagitis, 
esophageal ulcer, esophageal perforation, gastric erosion 
and ulceration (4,5).
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In this study, we aimed to determine the etiological 
causes and long term outcomes (efficacy, safety, lifespan) 
of PEG in patients over 65 years of age.

Methods

Study Design

In this study, the data of geriatric patients aged 65 and 
over who had a PEG tube inserted at the clinic between 
2015 and 2019 were analyzed retrospectively. Study data 
were collected from the endoscopy unit’s data bank and 
patient files. Informed consent forms were obtained from 
all patients or relatives before procedures. Nurture Ethics 
committee approval was obtained for our study from the 
Mersin University Medical Faculty ethics committee on 
22.01.2020 (resolution no: 56).

PEG Technique

Prior to the procedure, patients underwent an 
endoscopy to evaluate whether there were any anatomical 
pathologies in the stomach or duodenum that may obstacle 
PEG procedure. All PEG procedures were performed 
using sedation with local nasopharyngeal lidocaine and 
parenteral midazolam and, when required, under general 
anesthesia in some patients in the endoscopy unit with 
antibiotic prophylaxis, after the oral intake was stopped 
for a minimum of 6 hours. The patients were monitored 
and some patients who needed oxygen supplements were 
delivered. PEG tube was placed in all patients using the 
“Pull Technique (Gauderer Ponsky)” (1). Accompanied by 
two physicians and nurses, one of whom performed the 
endoscopic procedures, another performed PEG insertion 
in the epigastric site. The procedure was performed in 
compliance with the sterilization policy and the ideal 
antrum-corpus junction was detected using finger 
palpation with the endoscopic light that is visible through 
the skin. Flexible gastroscope (different brands) and 
various types of commercially available 16-20 Fr PEG sets 
were used. After the procedure, the patients’ relatives who 
would nurture the patient were provided with detailed 
information about enteral nutrition, tube cleaning, and 
cleaning of surrounding tissue. Feeding through the 
gastrostomy was initiated approximately 4 hours after the 
procedure. Polymeric enteral nutrition formulas were used 
in the nutritional treatment of patients. 

Statistical Analysis

The statistical analysis was carried out using SPSS 
version 21.0 software. Patients’ data were given as mean 
± standard deviation, while categorical data as percentage. 

Results
A total of 140 patients included in the study. Of our 

patients, 72 (51%) were male and 68 (49%) were female. 
The average total age was 74.5±8.4 years.

The top three departments that referred the patients 
to our clinic for PEG insertion was neurology, which 
ranked first with 116 (83%) patients, followed by medical 
oncology [14 (10%) patients], and otorhinolaryngology 
clinic [5 (3.5%) patients], respectively. All clinics are shown 
in detail in Table 1. 

When we examined the reasons for PEG insertion; 
cerebrovascular events were the leading cause in 55 
(39%) patients. PEG was inserted in 42 (30%) patients due 
to Alzheimer and dementia, 14 (10%) due to Parkinson’s 
disease, 6 (4.3%) patients due to amyotrophic lateral 
sclerosis (ALS), and 3 (2%) patients due to cerebral palsy. 
PEG insertion was carried out due to malignant reasons in 
14.3% of the patients. Further information and additional 
associated diseases are given in Table 1.

During PEG insertion, there were no acute complications 
associated with upper gastrointestinal system endoscopy 
and PEG insertion. During follow-up, the tubes of 33 
(23.5%) patients were dislodged and replaced on standard 
PEG replacement time due to puncture and wear (Table 

Table 1. Patient characteristics

Parameters Number (%) 

Mean age

Male 73.7±9.2 72 (51)

Female 76±7.2 68 (49)

Total 74.5±8.4 140 (100)

Clinics where cases 
referred

Neurology 116 (83)

Medical oncology 14 (10)

Otorhinolaryngology 5 (3.5)

Neurosurgeon 3 (2)

General surgery 2 (1.5)

Etiology

Cerebrovascular diseases 55 (39)

Dementia and Alzheimer’s 
disease

42 (30)

Parkinson’s disease 14 (10)

Amyotrophic lateral sclerosis 6 (4.3)

Cerebral palsy 3 (2)

Esophageal tumor 4 (2.9)

Laryngeal cancer 4 (2.9)

Other malignancies (Lung 3, 
tongue tumor 3, tongue tumor 
3, colon 2, brain 1, malignant 
melanoma 1)

12 (8.5)

Additional diseases

Essential hypertension 26 (18.5)

Diabetes mellitus 15 (11)

Coronary artery disease 15 (11)

Chronic kidney disease 5 (3.5)

Chronic obstructive pulmonary 
disease

4 (3)

Chronic atrial fibrillation 3 (2)
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2). Five (3.5%) patients developed purulent discharge and 
abscess at the PEG site after an average of 268±100 days. 
It was treated with local treatment and antibiotic use, and 
then catheter was replaced. Local bleeding developed at 
the PEG site in 3 (2%) patients, because they pulled the 
PEG catheters themselves. It was brought under control 
with a local compression. The buried bumper syndrome 
also occurred in these patients and afterward, they were 
treated. In one patient (0.7%), peritonitis developed 
due to the leakage around the PEG site and the patient 
died despite having a surgical operation in the follow-up. 
One hundred seven patients (76.5%) did not develop 
complications and/or did not show up for PEG tube 
replacement: 22 patients had a new PEG tube inserted in 
the last 6 months and 11 of them were alive. In addition, 
there was no problem developed among the living: a 
total of 96 patients died during the period, including 62 
patients in less than six months. However, there were no 
complications associated with PEG. 

One hundred ten (76%) of the patients died and 30 
(24%) were still alive. The mean age of the living was 
72.7±7.3 years. The average life span of the deceased 
patients after PEG insertion was 221.3±330.7 days and 
their mean age was 74.5±8.5 years. When we examined 
all the deceased patients, cerebrovascular diseases ranked 
first with 44 patients. There were 28 Alzheimer patients, 

12 with Parkinson’s disease, 3 with ALS, 3 with cerebral 
palsy and 18 with malignant diseases. While the mean 
time of death in patients with malignant diseases was 
206±282 days, the mean time of death in neurological 
events were 223±340 days.

A total of 70 (50%) patients lived less than six months. 
Forty (28%) of these patients also survived for less than a 
month. The mean age of patients surviving less than one 
month was 76±8.7 years and the average life span was 
15.5±8.2 days. The mean age of all patients who lived less 
than six months was 75.6±8.6 years and the mean life 
span was 51.3±55.6 days (Table 2).

Discussion 
Providing nutritional support for patients is one of the 

most important points of treatment. PEG has also been 
a milestone for nutritional support in patients who have 
a healthy gastrointestinal tract but cannot feed orally. 
Enteral feeding via PEG should generally be used in patients 
who cannot take it orally for more than 1 month. The 
need for PEG is higher in elderly patients, as neurological 
complications and frequency of malignancy increase 
exponentially with age. In our study, gastrointestinal tract 
continuity was normal in all patients who underwent PEG. 
We did not confront technical difficulties and complications 
during the application. 

It is found that the patients having a PEG tube inserted 
mostly had neurological problems (86%). This was followed 
by patients with tumors. Therefore, neurology (83%) was 
the first among the departments that referred patients for 
PEG insertion. Oncology ranked second with a frequency 
of 10%. Cerebrovascular diseases were in the first place 
among neurological diseases that require PEG insertion. 
Dementia, Alzheimer’s disease and Parkinson’s disease 
were also among the common reasons. The results of 
our study were generally compatible with the large series 
published across the world and in our country (6-9). Our 
observations show that neurologists are conscious of and 
work in harmony with PEG application. 

Contraindications for PEG include previous abdominal 
operation, coagulopathy, morbid obesity, presence of 
severe ascites, peritonitis, peritonitis carcinomatosa, 
laryngeal or esophageal obstructions (10,11). None of our 
patients had contraindication for PEG insertion.

While 30-day mortality rates after the PEG procedure 
were 8-20% (12-14) in foreign series, the mortality rate 
was reported as 10-26.8% (10,15) in our country. Late 
mortality rates were reported as 15.7-67% (10,16). A 
study conducted by Malmgren et al. (16) reported the 6 
month mortality rate as 56%, while a study by Ermis et al. 
(10) reported 30%. In our group, 76% of the patients who 
underwen PEG insertion died. The average life span of the 

Table 2. Complications and life span

Parameters Number (%) 

PEG 
complications 

Natural causes such as puncture 
and wear on the PEG tube, normal 
replacement time

24 (17)

Drainage, abscess, infection at PEG 
site

5 (3.5)

Local bleeding as a result of buried 
PEG or patients pulling PEG tube 
themselves

3 (2)

Peritonitis due to leakage around 
PEG site

1 (0.7)

Total complication 33 (23.5)

Recently deceased or newly inserted 
PEG tube

107 (76.5)

Life span of 
cases

Total living patient
Mean age 72.7±7.3

30 (24) 

Total deceased patient 
Mean age 74.5±8.5
Mean life span 221.3±330.7 days

110 (76)

Life span less than 1 Month mean 
age 76±8.7
Mean life span 15.5±8.2 days

40 (28)

Life span less than 6 months
Mean age 75.6±8.6
Life span 51.3±55.6 days

70 (50)

PEG: Percutaneous endoscopic gastrostomy
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deceased after PEG insertion was 221.3±330.7 days. Our 
one-month mortality rate was 28% and 6 month mortality 
rate was 50%. 

Eighteen out of 20 patients with malignancy died at 
follow-up, and the life span of this group was 206±282 
days. The mean age of patients with malignancy was 
67.9±5.5 years. We believe that decision-making process 
for nutrition, especially in cancer patients, should be 
carried out for each individual, taking into account the 
patient’s symptoms, performance status, estimated life 
expectancy, and the willingness or preferences of the 
patients in particular. Approximately one-third of our 
patients died within 1 month. Placing a PEG tube in 
patients whose life expectancy is considered to be less 
than 1 month is a case that needs special consideration. 
If required, nasogastric or parenteral feeding can be done 
during this period. Thus, patients can elude unnecessary 
risks and expenditures. The fact that our patients were old 
and that they had concomitant diseases had a significant 
effect on the life span of our patients. Most of our patients 
who developed complications were older men. 

In the literature, 1-3% of deaths were reported to be 
associated with the PEG procedure (17-21). In our study, 
there was a procedure-related death in 1 (0.7%) patient. 
Peritonitis due to leakage around the PEG tube resulted in 
the patient’s death despite surgery. 

Over time, the PEG tube may harden, become colored, 
develop irregular torsion, and an unpleasant odor may 
occur. Tubes must be replaced when they begin to cause 
problems such as barriers limiting the feeding, breaks or 
leaks (22). PEG replacement was done in 23.5% of all 
our patients. In 17% of those patients, PEG replacement 
was done for reasons such as puncture and wear on the 
PEG tube. Since the need for nutrition through PEG tube 
remained for some of our patients, PEG catheters were 
regularly replaced. PEG complications were also the cause 
in 6.5% of our patients that led to catheter replacement.

Complications related to the procedure can be 
observed during or after the PEG procedure. PEG-
related complications include peristomal pain, wound 
infection, abscess, necrotizing fasciitis, bleeding, 
pneumoperitoneum, colon or small bowel perforation, 
splenic or liver laceration, intraperitoneal hemorrhage, 
buried bumper syndrome and gastroparesis, aspiration 
and diarrhea. In the literature, procedure-related mortality 
rate is reported as 1-3%, major complication rate is 6%, 
and minor complication rate is between 12% and 55% 
(23). In accordance with the literature, a total of 6.5% of 
complications developed in our cases.

PEG-related wound infections occur in 5-25% of 
patients. Usually, significant erythema, tenderness and 
purulent exudate develop in the PEG area (24). In 3.5% 

of our patients, wound infection such as discharge 
and abscess developed at the PEG site. All our patients 
received prophylactic antibiotics. There is consensus in the 
literature on the use of antibiotic prophylaxis for PEG, and 
antibiotic prophylaxis significantly reduces the PEG tube 
insertion site infections (25,26). In the case of infection, 
appropriate antibiotic therapy and local antiseptic and 
frequent dressing changes can help treat minor infections 
(27,28). In our patients who developed an infection, PEG 
tube was replaced after the infection treatment.

Bleeding is a rare, often early complication after 
PEG placement. It may be hematoma or melena or 
unexplained anemia, hypotension. Buried PEG bumper 
syndrome as a different complication is potentially serious 
and occurs in roughly 1% of patients underwent PEG tube 
insertion. The internal support (bumper) moves through 
the gastrostomy tract in the stomach and abdominal wall 
to the surroundings and settles anywhere along the way 
(24). Even if asymptomatic, a buried bumper should be 
removed after diagnosis because continuous migration of 
the bumper may cause bleeding, perforation, peritonitis 
and death, eventually (29). 2% of our patients had buried 
PEG and bleeding was observed at the local PEG site as a 
result of pulling PEG tubes. However, this was treated with 
the interventions. 

Gastrointestinal complications may include diarrhea, 
nausea, vomiting or insufficiency, aspiration, obstipation, 
cramps and bloating. Necessary symptomatic treatment 
such as appropriate nutritional feeding and prokinetics 
should be given. The best way to prevent long-term 
complications is to provide good care at home with detailed 
information given to the patient relatives. We believe that 
it is very important to follow up these patients at home 
and in the hospital by a specialized nutrition team.

Study Limitations

The limitation of our study was that it was retrospective. 
Therefore, we could only access the long-term follow-up 
and complications of the patients from the hospital data 
system.

Conclusion
The PEG tube insertion is an affordable, safe and 

practical feeding method that can be inserted in a short 
time, applied even at the bedside, has low morbidity and 
mortality rates, and shortens hospital stay. In patients 
whose life expectancy is considered to be less than 1 
month, it is necessary to consider their special conditions 
to make a decision. 
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