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ABSTRACT

Percutaneous endoscopic gastrostomy (PEG) is a safe, easy-to-apply, frequently used and effective met-
hod for patients requiring long-term enteral nutrition. In recent years, it has become questionable in terms of its
indications in the current literature due to the complication and mortality rates seen after the procedure. In our
study, it was aimed to evaluate the morbidity and indications of the procedure by examining the PEG applications
performed in our center.

Patients who underwent PEG in our center between 2016 and 2020 were included in the study. All PEG
procedures were performed by a single physician. The patients were analyzed in terms of demographic data, comp-
lications, American Society of Anesthesiologists (ASA) classification, survival, and underlying disease. The rela-
tionship between underlying disease, ASA score, age, sex and survey was evaulated. Underlying diseases were
classified in 4 groups as dementia and other neurological diseases, head and neck malignancies, cerebrovascular
disease, intensive care patients. Patients included in the group during the follow-up period were classified into 2
groups as ex and survivors. Chi-square test was used to compare sex, underlying disease and ASA score. Age
factor was compared by student t test. (yapilan istatistik analiz veya karsilatirma yapilan gruplar??) (yapildi)

In the statistical studies conducted,; it was observed that the survival time was significantly longer in the
age range of 70 years and older. Apart from this, no statistically significant result was found between the underl-
ying disease and ASA score, and life span and mortality.

We think that consensus is needed in terms of the surveillance expectation and procedure indications
stated in guidelines for the right patient selection under the light of literature discussions.
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OZET

Perkiitan endoskopik gastrostomi (PEG), uzun siireli enteral beslenme gerektiren hastalarda giivenli, uy-
gulamasi kolay, sik kullanilan ve etkili bir yontemdir. Son yillarda islem sonrasi goriilen komplikasyon ve morta-
lite oranlar1 nedeniyle giincel literatiirde, endikasyonlari agisindan sorgulanir hale gelmistir. Calismamizda mer-
kezimizde yapilan PEG uygulamalari incelenerek islemin morbidite ve endikasyonlarinin degerlendirilmesi amag-
lanmustir.

2016-2020 yillar1 arasinda merkezimizde PEG yapilan hastalar ¢alismaya dahil edildi. Tiim PEG islemleri
tek bir hekim tarafindan yapildi. Hastalar demografik veriler, komplikasyonlar, American Society of Anesthesio-
logists (ASA) siniflamasi, sagkalim ve altta yatan hastalik a¢isindan analiz edildi.

Yapilan istatistiksel ¢alismalarda; 70 yas ve lizeri yas araliginda yasam siiresinin anlamli olarak daha
uzun oldugu goézlendi. Bunun diginda altta yatan hastalik ile ASA skoru, yasam siiresi ve mortalite arasinda ista-
tistiksel olarak anlamli bir sonug bulunamadi.
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Literatiir tartismalari 15181nda dogru hasta secimi i¢in kilavuzlarda belirtilen sagkalim beklentisi ve islem
endikasyonlar1 agisindan fikir birligine ihtiya¢ oldugunu diistinmekteyiz.

Anahtar kelimeler: Perkiitan endoskopik gastrostomi; enteral beslenme; gastrostomi.

INTRODUCTION

Percutaneous endoscopic  gastrostomy
(PEG) has become the most commonly used proce-
dure for enteral nutrition since it had been introduced
in 1980 by Gaudere and Ponsky (1), because it is a
safe and practical technique (2,3). Generally, PEG
insertion is the accepted as an indication if the pa-
tients could not be fed orally for more than 2-3
weeks. PEG may be inserted in three different ways:
1- Pull method (1); 2- Push method (4) 3- pushed
over dilator method (5). In practice, the most com-
monly used method is the pull method.

There are different definitions for the major
and minor complications of the procedure, and the
complication rates were reported in the literature in
a wide margin of 8-42.9% (2-4,6,7). Major compli-
cations include bleeding, organ injury, wound infec-
tion, buried bumper syndrome, tube obstruction, per-
istomal leakage, tube removal, gastric ulcer, aspira-
tion pneumonia, pneumoperitonium.

The technique and complications of the
PEG procedure have been defined, however, espe-
cially in recent years, there are publications discuss-
ing the indications of the procedure. In clinic, it is
most commonly used for neurological diseases (2.8).
However, the authors discuss the indications of the
PEG procedure especially in dementia patients, and
draw attention to unnecessary practices (2,4,9-12).

The aim of this study was to evaluate the
morbidity and indication of PEG procedure retro-
spectively by investigating PEG applications per-
formed by a single center and a single physician.

MATERIAL and METHOD

Between 2016 and 2020, 72 patients who
underwent PEG by a single physician in a single cen-
ter were included in the study. Patients were assessed
in terms of demographic data, procedural complica-
tions, American Society of Anesthesiologists (ASA)
classification, survival, and underlying disease.

PEG procedure was performed in operating
room conditions under sedoanalgesia. Following
gastroscopic examination, translumination was ob-
served in the abdominal wall, finger palpation was
performed, local anesthesia was applied, continuous
aspiration was performed by a peg cannula in the in-
jector to enter the stomach, and the PEG catheter was
inserted by pulling method. The same commercial
kit was used in all patients. A single dose of antibi-
otic prophylaxis with 1st generation cephalosporin
was administered to all patients within 30 minutes
before the procedure. After postoperative 8-12
hours, enteral nutrition was initiated with 20 cc sa-
line solution. The patient was followed up for 1 hour
for the signs of vomiting, abdominal pain and ab-
dominal swelling to see whether the patient tolerated

the nutrition or not After the patient tolerated the nu-
trition, 20 cc of nutritional solution and then 20 cc of
water were administrated. The amount of nutritional
solution and water were increased by 10-20 cc every
4 hours. The same findings were observed to evalu-
ate tolerability. Intermittent nutrition was aimed by
giving 125 cc food and 100 cc water every hour.
Daily catheter dressing was applied for the first
week.

The relationship between underlying dis-
ease, ASA score, age, sex and survey was evaluated.
Underlying diseases were classified in 4 groups as
dementia and other neurological diseases, head and
neck malignancies, cerebrovascular disease, inten-
sive care patients.

The patients in the study were followed up.
Patients included in the group during the follow-up
period were classified into 2 groups as ex and survi-
vors. The excitus group was compared with the sur-
vival group statistically by age, sex, underlying dis-
ease and ASA score.

Statistical analysis was performed by SPSS
21.0 statistics program. Chi-square test was used to
compare sex, underlying disease and ASA score.
Age factor was compared by student t test. The pa-
tients were classified in 4 groups by age as
<60/years, >60<70/years, >70<80/years, >80/years.
The effect of age range on mortality was compared
statistically by the chi-square test.

The effect of underlying disease, and ASA
score on survival was assessed by the Kaplan-Meier
test. Parameters with a statistical difference of p
<0.05 were considered significant.

RESULTS

Average age of the study group was 75.2
years and among 72 patients in the study, 30 (41.5%)
were male and 42 (52.5%) were female. During the
follow-up period, PEG procedure was performed to-
tal of 77 times, twice in 5 patients. PEG procedure
was successfully applied in all patients. No mortality
was observed in any patients due to the operation.

In terms of underlying diseases: PEG pro-
cedure was performed in 17 (23.6%) patients due to
cerebrovascular disease, 30 (41.6%) patients due to
other neurological diseases (Dementia (24), Parkin-
son (2), motor neuron disease (3), cerebral palsy (1)).
19 (26.3%) patients due to head and neck malignan-
cies (oral cancers, laryngeal cancer, esophageal can-
cer), and 6 (8.3%) patients who were intubated for
respiratory support in the intensive care unit.

By ASA calcification, 17 (23.6%) patients
were classified as ASA 2, 32 (44.4%) as ASA 3, and
23 (31.9%) as ASA 4.

PEG tubes were removed in 8 (11.1%) pa-
tients; 5 of them had undergone PEG procedure in
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our center and 3 patients had their first operation in
another center. PEG procedure was repeated in 7 pa-
tients. Laparotomy and surgical gastrostomy were
performed in one patient because PEG had removed
on the first postoperative day.

In 3 (4.1%) patients with previous PEG in-
sertion in another center, PEG procedure was re-
peated into the same tract because the previous PEG
tube was removed due to the deformation and dys-
function of the PEG tube.

Bleeding occurred from the edge of PEG
catheter in 1 (1.3%) patient. The bleeding stopped by
conservative follow-up.

Wound infection developed in 3 (4.1%) pa-
tients during follow-up. The infection was treated
with antibiotherapy and dressings.

PEG tube was obstructed in 2 (2.7%) pa-
tients. Buried Bumper syndrome developed in 2
(2.7%) patients.

The patients were followed up for approxi-
mately 11.6 (0-48) months. 42 (58.3%) patients died
during follow-up, 35 of them (48.6%) died in the first
year. When the time of death following PEG proce-
dure was assessed: 10 (23.8%) patients died between
0-1 months, 6 (14.2%) patients died between 1-2
months, 8 (19%) patients died between 2-3 months,
6 (14.2%) patients died between 3-6 months, 5
(11.9%) patients died between 6 -12 months, 3
(7.1%) patients died between 12-24 months, 4 pa-
tients died between 24-36 months (9.5%) (Table 1).

Table 1: Mortality-Underlying disease
Mortalite time SVH Dementia and other | ICU patients | Head neck Total ex
(n=17) | neurological diseases. (n=6) malignancies | n=42, (%)
(n=30) (n=19)
0-1. month 2 2 2 4 10(23,8)
1-2. month 2 2 1 1 6(14,2)
2-3. month 1 4 1 2 8(19)
3-6. month 2 1 0 3 6(14,2)
6-12. month 1 2 1 1 5(11,9)
12-24. month 1 1 0 1 3(7,1)
24-36. month 0 3 0 1 4(9,5)
9(52,9%) 15(50%) 5(83,3%) 13(68,4%)

The statistical studies showed that the sur-
vival was significantly longer in the age range of 70
years and older. Besides, no statistically significant
result was found between the underlying disease and
ASA score, and survival and mortality. The life ex-
pectancy after PEG procedure in patients over 70
years of age was significantly longer as compared to
the patients under 70 years old (p <0.001). When the
age groups were assessed, among 50 patients over 70
years of age, 40 had undergone PEG procedure due
to neurological diseases, and among 22 patients un-
der 70 years of age, 16 due to intensive care or head
and neck malignancies. Therefore, the patients were
divided into two groups: one group for all neurolog-
ical diseases and one group for head and neck tumors
and intensive care patients. However, no statistically
significant survival difference was found between
these two groups. Kaplan-Meier survival test did not
find any effects of ASA score and diagnosis on sur-
vival (Figure 1).

DISCUSSION

It is well-known that enteral nutrition has
many benefits over parenteral nutrition. PEG is the
most common method used in patients who require

medium and long-term enteral nutrition. PEG inser-
tion is generally accepted if enteral nutrition is
planned for more than 2-3 weeks (2). In this patient
group with swallowing problems, the underlying dis-
eases are most commonly neurological diseases
(about 50%) and the second most common are head
and neck malignancies (about 30%), however,
rarely, it is used for intestinal decompression, due to
cachexia and postprandial pain in chronic pancreati-
tis patients, due to pulmonary cachexia in chronic
obstructive lung patients, due to the nutrition deficit
in malignancy out of the gastrointestinal system, and
in severe esophagitis (2,8).

The literature publications have classified
PEG complications as major minor, acute or chronic
and different complication rates have been reported.
Because the complications are defined and evaluated
differently (2). The most common complication in
this study was removal of the PEG tube in 8 (11%)
patients. Since tube was removed in the early period
when fistula tract was not yet formed in one patient,
PEF was repeated in the other 7 patients who had un-
dergone surgical gastrostomy with laparotomy.
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Figure 1

Catheter infection was suggested as the
most common complication with an incidence of 5-
25% in several studies (2,3). It may usually be
treated with easy to use dressings and antibiotherapy,
but rarely severe infections such as necrotizing
fasciitis may occur. In the patients undergoing PEG
procedure, the comorbidities as well as tightly PEG
insertion causing external bolster pressure on the
skin increase the wound infection (13). In this series,
3 (4.1%) patients had wound infection and were
treated with easy to use dressing and antibiotherapy.
As compared to the literature, lower infection rate
was generally suggested as the insertion of the exter-
nal bolster at a distance of 5-6 mm to the skin, as well
as the professional nursing care during the longer
surveillance of neurological patients as compared to
other patient groups.

Buried Bumper syndrome was another rare
but important complication suggested to be caused
by the pressure due to the tight insertion of the inter-
nal and external fixators of the gastrostomy tube
(14). High tissue pressure caused by fixators induces
inflammatory processes including ischemia, necro-
sis, and infection, and is caused by the displacement
of the internal bolster into the fistula tract in time.
Apart from the clinical local findings, the inability to
move back-forward and rotate the peg tube raises

suspicion. Patients may have symptoms such as ab-
dominal pain, wound infection, abscess, peritonitis,
and bleeding. There are different treatment methods
such as pushing the gastrostomy tube back into the
stomach, removing the tube and inserting another
tube or removing completely (14,15). Buried
Bumper syndrome was seen in two patients in this
series. In one patient, the internal bolster was ob-
served under the skin, and the tube was removed, and
the PEG procedure was performed using the same
tract. The other patient had hyperemia, induration
and tenderness around the catheter. CT examination
showed that the internal bolster was inside the ante-
rior abdominal wall with a collection around it (Fig-
ure 2). The PEG tube was removed with a skin inci-
sion and abscess drainage was performed. A naso-
gastric tube (Ng) was inserted into the patient. The
lesion healed in two weeks with NG nutrition, anti-
biotherapy and wound care, and PEG was applied
from a different area.

Figure 2

Obstruction was identified in the gastros-
tomy tube in two patients. In these patients, the PEG
tube was shortened, then the residues accumulated in
the tube were removed by milking, then the passage
was cleaned by administrating pressurized water into
the tube. Pressurized hot water in the tube is another
recommended method to solve this problem (16).
Cleaning the PEG tube with flash water after nutri-
tion is a precaution preventing tube obstruction.

Another important point in the study was
that gastrostomy was performed twice in 13 (18%)
patients due to tube removal, tube deformation and
burried Bumper syndrome. If this condition is con-
sidered as a complication, the most common compli-
cation in the study would be the need for repeated
gastrostomy. In a retrospective study consisting of
164 patients, 59 (36%) had experienced PEG dis-
lodgement during the follow-up period and this con-
dition was suggested as the most common complica-
tion (17).

Pneumoperitoneum is a condition in a rate
of up to 50% after PEG procedure. Mostly, no treat-
ment is required and it may be tolerated by patients.
Gyu Young Pih et al. (3) performed PEG procedure
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on 401 patients, then assessed them by radiography.
Pneumoperitonium was found in 38 patients (9.5%).
Thirty of 38 patients were asymptomatic, while eight
patients had signs of peritoneal irritation. However,
success was achieved with conservative treatment
without any interventions. In our study, the patients
were not routinely examined for pneumoperitoneum,
and no clinical finding suggesting pneumoperito-
neum was identified in none of the patients.
America  gastroenterology  association
(AGA) recommended PEG for the candidates, with
the expectation of more than 30 days of surveillance
(18). Nevertheless, mortality rates in the first 30 days
were between 3.3-23.9% in the literature (3). Several
literature studies reported that the mortality rates in
the first 30 days; 10% by Schineider et al.(19),
10.7% by Leeds JS et al.(20), 5.5% by Lim JH. et al.
(21) . The different 30-day mortality rates in the lit-
erature were suggested to be associated with the dif-
ferences among patient groups. This study reported
that the mortality rates were 13.8% (10 patients) for
the first 30 days, 22.2% (16 patients) for the first two
months, and 33.3% (24 patients) for the first three
months. Blomberg et al. (22) reported the mortality
rate for the first two months as 18% (85 patients) in
their study consisting of 484 patients. The current lit-
erature recommends PEG for patients who need en-
teral nutrition for more than 3-4 weeks with the sur-
veillance expectation of more than 30 days, how-
ever, given the mortality rates in line with the litera-
ture, we should question the expectation for surveil-
lance in patients who are planned to undergo PEG.
When evaluating mortality and underlying
disease, no statistically significant result was found.
One of the controversial issues in the literature in re-
cent years is the PEG indication in dementia patients
and its contribution to surveillance. | their study on
184 undernourished elderly patients, Ticinesi et al.
(23) suggested that 54 patients who underwent PEG
had a higher risk of mortality than the non-treated
group. Ayman AR, et al. (12) divided 392 patients
into three groups: 165 dementia, 124 cerebrovascu-
lar diseases, 103 head and neck tumors and motor
neuron disease. They suggested that PEG insertion
did not improve mortality and re-hospitalization
rates in dementia patients as compared to other
groups, on the contrary was associated with shorter
surveillance. In their comparison study on 42 pa-
tients with dementia and 261 patients without de-
mentia undergoing PEG procedure, Van Bruchem-
Visser et al. (9) found that there was a shorter sur-
vival in dementia patients undergoing PEG proce-
dure, while there was no significant difference in
complication rates. The authors suggested that the
surveillance expectation is evident in dementia pa-
tients, but the PEG procedure was applied due to eth-
ical concerns. Lee YF. et al. (24) evaluated 12 stud-
ies consisting of 1805 patients in their meta-analysis
and concluded that PEG procedure was associated

with increased complication rate and mortality in ad-
vanced dementia patients. Dietrich CG, et al. (8)
showed in their review study that enteral nutrition is
not beneficial in patients with advanced dementia,
but it is beneficial in mild to moderate dementia pa-
tients. Our study did not find any significant differ-
ences in terms of surveillance among the dementia
patients and other group patients undergoing PEG
procedure, which has been discussed in recent years.
The life expectancy after PEG procedure was signif-
icantly longer in patients over 70 years of age as
compared to patients under 70 years of age, however,
it was not considered as clinically significant.

In their literature studies, Chang WK, et al.
(25) revealed that the PEG procedure has been used
with increasing frequency and in a wider range of in-
dications over the years. Among indications, malig-
nancy patients were more common in the previous
years, however, neurological diseases became more
common over the years. Another important point in
the study is that even though the procedure has be-
come easier and safer to apply, post-procedural mor-
tality rates have increased over the years. This con-
dition may be explained by a broad spectrum of in-
dications.

ESPEN guideline has also recommended
that PEG should not be applied in terminal-stage pa-
tients, in the advanced dementia patients with the ex-
pectancy of short survival, and that it should be ap-
plied in patients who would benefit from the PEG
procedure?. The purpose of the PEG procedure is to
provide nutritional support to the patient. In their
study Loser et al. (6) showed that PEG procedure
prevented weight loss in all patients groups having
benign and malign etiology, and positive nutrition
balance was obtained during follow up period. The
main factor affecting surveillance in PG patients is
the underlying disease. If there is an expectation of
short survival in the case of advanced disease, we
might suggest that the PEG procedure will not bene-
fit the patient.

In conclusion: PEG procedure is described
as a safe and easy-to-use, effective method of enteral
nutrition, however, the increasing mortality and
complication rates after the procedure in recent years
has been drawing attention. It should be considered
that short survival expectation is a relative contrindi-
cation of the PEG procedure. In the light of literature
discussions, we suggest that consensus is needed for
the surveillance expectation and procedure indica-
tions stated in guidelines for the right patient selec-
tion.
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