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Abstract

Aim. Percutaneous endoscopic gastrostomy is the most common method of long-term enteral
nutrition. The aim of this study is to evaluate the short and long term efficacy and complications of
percutaneous endoscopic gastrostomy. Methods. We included 172 patients who underwent
percutaneous endoscopic gastrostomy procedure between 2004 and 2010 in the Gastroenterology
Clinic of Akdeniz University. Nutritional status was evaluated on the basis of albumin levels at the
sixth month. Patients were evaluated for local and systemic complications of percutaneous
endoscopic gastrostomy. Results. Sixty-nine (40.1%) patients who underwent percutaneous
endoscopic gastrostomy procedures died due to their primary diseases. Percutaneous endoscopic
gastrostomy was placed for stroke in 49 patients , for dementia in 32 patients, for posttraumatic
encephalopathy in 53 patients, for post-anoxic encephalopathy in 6 patients, for malighant
disorders in 30 patients , and for menigoencephalitis in 2 patients. Patients were evaluated for local
and systemic percutaneous endoscopic gastrostomy tube complications. The systemic
complications consisted of three cases with peritonitis, two bleeding episodes, nine cases with
aspiration pneumonia, four cases with dislocation of catheter, and six cases with abscess of
abdominal wall. The local complications consisted of seventeen cases with local wound erythema;
fifteen patients had leakage of gastric contents, four cases with granuloma formation, and three
cases with pain at percutaneous endoscopic gastrostomy site. Mean albumin level of patients at the
six month was 3.2 gr/dL. Removal of percutaneous endoscopic gastrostomy due to return of ability
to swallow was observed in ten patients. Conclusion. Percutaneous endoscopic gastrostomy is a
safe and effective method which accesses to the gastrointestinal tract when performed according to
the guidelines. Complications associated with percutaneous endoscopic gastrostomy are well
described and are usually local, but major rare events require surgery or result in death. It is safe in
terms of complications. Indications and introduction procedures should be standardized. Follow-up
by a dietician or specialist nurse could potentially bridge the gap between primary care and
hospitals.
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Ozet

Amag. Perkutan endoskopik gastrostomi en sik kullanilan uzun dénem enteral beslenme
metodudur. Bu caligmanin amact perkutan endoskopik gastrostominin kisa ve uzun dénem
etkinligi ile komplikasyonlarii degerlendirmektir. Yontemler. Calismaya Akdeniz Universitesi
Gastroenteroloji Klinigi’ nde 2004-2010 yillar1 arasinda perkutan endoskopik gastrostomi takilmis
172 hasta dahil edildi. Hastalarin beslenme yeterliligi 6. aydaki serum albumin diizeylerine gore
degerlendirildi. Hastalar perkutan endoskopik gastrostominin lokal ve sistemik komplikasyonlari
acisindan degerlendirildi. Bulgular. Perkutan endoskopik gastrostomi takilan hastalarin 69(%
40.1)’unun 6limii primer hastaligina bagliydi. Hastalarin 49’una inme, 32’sine demans, 53’iine
postravmatik ensefalopati, 6’simna postanoksik ensefalopati, 30’una malignite, ve 2’sine
meningoensefalit nedeniyle perkutan endoskopik gastrostomi islemi uygulandi. Hastalarda lokal
ve sistemik perkutan endoskopik gastrostomi tiipii komplikasyonlar1 degerlendirildi. Sistemik
komplikasyon olarak; 3 hastada peritonit, 2 hastada periton bosluguna kanama, 9 hastada
aspirasyon pnomonisi, 4 hastada perkutan endoskopik gastrostomi dislokasyonu, ve 6 hastada
karin duvar: absesi gelisti. Lokal komplikasyonlar; 17 hastada lokal yara yeri eritemi, 15 hastada
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perkutan endoskopik gastrostomi yerinde sizinti, 3 hastada perkutan endoskopik gastrostomi
yerinde agri, 4 hastada granulom olusumu ve 11 hastada balon inmesi nedeniyle perkutan
endoskopik gastrostomi ¢ikmasi gergeklesti. Hastalarin 6. ayda ortalama serum albumin degeri 3.2
gr/dL olarak saptandi. 10 hastanin yutkunma refleksi geri geldigi i¢in’ perkutan endoskopik
gastrostomileri c¢ekildi. Sonug. Perkutan endoskopik gastrostomi rehberlerde belirtilen kurallara
uygun sekilde yapildiginda gastrointestinal traktiise erisim saglayan giivenli ve etkin bir
yontemdir. Perkutan endoskopik gastrostomi yerlestirilmesine bagli komplikasyonlar iyi
tanimlanmis olup genellikle lokaldir ancak bazi nadir durumlar cerrahi gerektirebilir veya 6liimle
sonuglanabilir. Komplikasyonlar agisindan islem giivenlidir. Endikasyonlar ve giris islemleri
standardize edilmelidir Hastalarin bir diyetisyen ya da 6zel bir hemsire tarafindan izlemi; birinci
basamak saglik hizmetleri ve hastaneler arasinda potansiyel bir koprii kurulmasini saglayabilir.
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Introduction

Percutaneous endoscopic gastrostomy (PEG) feeding has become the most common
method of choice for feeding patients with long-term swallowing difficulties. It has been
found to be beneficial in patients with diseases originating from neurological disorders
[1-5]. Advances in both the treatment of many head and neck cancers and gastrointestinal
malignancies, as well as PEG technologies are resulting in more favorable results. PEG
does not require general anesthesia and laparotomy, and is associated with shorter
hospital admission and lower costs [6]. However, PEG tubes also have disadvantages and
potential complications related to both the introduction procedure and the prolonged stay
of a foreign body in the abdominal wall. Due to their safety profile, PEGs are considered
to be the preferred route for long-term nutrition support in those individuals who have a
functional gastrointestinal tract. Complications associated with PEG placement are well
described and are usually minor, but major events requiring surgery or resulting in death
do occur [7-9]. In our study we present the efficacy of PEG and the frequency of
complications related to PEG for various indications.

Materials and methods

We analysed 172 patients who underwent PEG procedure between 2004 and 2010 in the
gastroenterology clinic of Akdeniz University. The indications for PEG were made by the
gastroenterology consultant who examined the patient. PEG tubes were placed using the
pull method after local anesthesia of the abdominal wall at the side of transillumination
[10]. All gastrostomy kits were made of polyurethane and 20-Fr PEG kits. The most
commonly performed are the push and pull techniques. Patients who were not currently
receiving antibiotics were applied a single dose of IV antibiotics (a third-generation
cephalosporin) before the procedure. Data about gender, age, PEG indications, local and
systemic complications were collected from file system of the hospital. Absolute
contraindications were peritoneal dialysis, gastric outlet stenosis, and ascites. Platelet
count, prothrombin time and partial thromboplastin time were checked. All patients were
subsequently monitored by dieticians of the hospital nutrition team. Attention was given
to wound and tube care as well as to feeding. PEG tubes were no longer introduced in
patients with a life expectancy less than a month. Complications were divided as major
and minor [11]. Systemic complications were defined as those requiring PEG tube
removal and/or hospital admission, such as peritonitis, bleeding into peritoneum,
aspiration pneumonia, dislocation of catheter, and abdominal wall abscess. Local
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complications were described after a gastroenterologist was called to see the patient.
These included transient wound infection, mild stromal leakage, pain requiring
medication, and incorrect removal of catheter. Nutritional status was evaluated on the
basis of albumin levels.

Results

We studied 172 patients, 112 men and 60 women. The mean age of patients was 53.48
years (range 10-89 years). PEG were placed in 49 (28.5%) patients for stroke, 32 (18.6%)
patients for dementia, 53 (30.8%) patients for posttraumatic encephalopathy, 6 (3.5%)
patients for post-anoxic encephalopathy, 30 (17.4%) patients for malign disorders, and 2
(1.2%) patients for menigoencephalitis (Table 1). A total of 40.1 % of the patients who
were underwent PEG procedures died due to their primary diseases. Mean albumin level
of patients at the sixth month was 3.2 gr/dL. The mean length of time that the PEG had
been in place was 31 months (range 1-96 months). Removal of PEG due to return of
ability to swallow was applied in 10 (5.8%) patients. Patients were evaluated for local and
systemic PEG tube complications (Table 2).

Table 1. Characteristics of patients receiving percutaneous endoscopic gastrostomy.

Patients n

Total humber 172

Sex

Male 112

Female 62

Mean age year (range) 53.48 (10-89)
Alive patients 102 (59.3%)
Dead patients 69 (40.1%)
Mean albumin levels 3.20+0.70
Indications for PEG

Stroke 49 (28.5%)
Dementia 32 (18.6%)
Post-traumatic encephalopathy 53 (30.8%)
Tumor 30 (17.4%)
Post-anoxic encephalopathy 6 (3.5%)
Menigoencephalitis 2 (1.2%)

Removal of PEG due to return of ability to swallow 10 (5.8%)

Table 2. Percutaneous endoscopic gastrostomy related complications of patients.

Local complications

Local infection 17 (9.9%)
Leakage along the tube 15 (8.7%)
Granuloma 4 (2.3%)
Abdominal pain at PEG site 3 (1.7%)
Deflated balloon 11 (6.4%)
Systemic complications

Peritonitis 3 (1.7%)
Bleeding to peritoneum 2 (1.2%)
Aspiration pneumonia 9 (5.2%)
Pneumonia peritonitis(What does pneumonia peritonitis mean?) 0
Dislocation of catheter 4 (2.3%)
Abdominal wall abscess 6 (3.5%)

Totally systemic complications were seen in 24 (13.9%) of patients. The systemic
complications consisted of three cases with peritonitis, two bleeding episodes, nine cases
with aspiration pneumonia, four cases with dislocation of catheter, and six cases with
abscess of abdominal wall. The systemic complications did not lead to laparotomy. Local
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complications developed in 50 (29%) patients. Seventeen patients suffered from local
infection after procedure. Fifteen patients had leakage of gastric contents along-side tube.
Granuloma formation was seen in four patients, and three patients developed pain at PEG
site. These symptoms were treated conservatively; local wound care, antibiotics and
analgesics were applied. Data era was presented as numbers and percentage or mean
+SD, as appropriate.

Discussion

Optimal feeding is essential for patients requiring intensive treatment and patients with
persistent inadequate oral intake. The patients in our study group had different etiologies.
The most common of the central nervous system indication is post-traumatic
encephalopathy. The development of the PEG procedure and standardized PEG kits was
an important technological advance in the enteral access field. PEG has revolutionized as
the approach to long-term enteral nutrition and it has been accepted as an effective and
safe procedure. In our study, the incidence of systemic complications varied from 1.2% to
5.2%, while local complications varied from 3% to 17%. In the literature, procedure
related mortality rate was reported to be between 1% and 3% [11, 12]. The incidence of
complications in previous series varied from 5% to 55% [11, 13-15]. Most studies have
suggested that complications are more likely to occur in elderly patients with comorbid
ilinesses [16]. Wound infections more likely occur when a PEG is placed through a
contaminated procedure field or with a poor technique in debilitated patients. Most PEG
wound infections will respond to a first generation cephalosporin or a quinolone [17]. In
patients with longstanding PEG tubes, an ulcer may develop underneath the internal PEG
tube bolster or on gastric wall. This often responds to loosening of the external bolster.
Leakage of gastric contents along-side tube usually occurs within the first few days after
PEG placement. It is more likely to occur in malnourished patients. Our patients with
minimal leakage of gastric contents were treated conservatively. Early follow-up
endoscopy may interfere with the formation of a fistulous tract and thus may induce
leakage [18].Some patients develop nausea and vomiting after PEG placement, which
may be due to transient gastroparesis [19]. Hemorrhage following PEG tube placement is
rare. Most bleeding can be controlled by simple pressure over abdominal wound. PEG
tubes can migrate forward into the duodenum and cause gastric outlet obstruction [20].
This complication can be avoided by making sure the external bolster remains at the same
centimeter mark on the gastrostomy tubes after initial proper positioning. It is now
generally considered that, in patients who have head and neck cancer receiving radiation
and chemotherapy, PEG placement has become standard of care before initiating
treatments. In previous reports, the incidence of wound and nosocomial infections are
increased in patients with PEG when compared with patients undergoing gastric bypass
surgery [21, 22]. Prevention from complications depends on adequate patient selection,
antibiotic prophylaxis, procedure techniques and close follow-up. Patients hospitalized
with acute illness, and those with a malignancy and low body-mass index, are at more
risk of PEG complications [23]. The risk of aspiration pneumonia may be lower in
patients fed through PEG tubes compared to those fed with nasogastric tube [24].
Aspiration pneumonia occurred in 9 patients (5.2 percent) in our study. Patients with PEG
tubes and regurgitation who were fed directly into small bowel may have a lower risk of
aspiration compared with with those fed via the stomach. Necrotizing fasciitis is a rare
complication of PEG placement [25, 26]. Patients with diabetes, wound infections,
malnutrition, and a poor immune system are at increased risk. Wound care is important
following PEG tube placement. Peritonitis has been reported from leakage of gastric
contents from the gastrostomy site into the peritoneal cavity [27]. In our study the mean
length of time that the PEG had been in place was 31 months. With respect to follow-up
of patients with a PEG tube, nutrition team appeared very valuable. Such team can ensure
intensive individual nutritional advice, as well as diagnosing problems at early stage. The
effectiveness of PEGs should be determined only from studies in which the measured
outcomes are realistic achievable. Many of the studies described above included patients
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who were severely debilitated or had a short life-expectancy because of their underlying
illnesses, making it difficult to appreciate the benefit that a PEG may have offered.

In conclusion, PEG tube placement allows optimal feeding for prolonged periods with the
occasional need for replacement. It is safe in terms of complications. The need for PEG
placement must be assessed in appropriate patients. Indication and introduction
procedures should be standardized and should preferably not include acutely ill patients
and those with a life expectancy of less than 4 weeks. Follow-up by a dietician or
specialist nurse could potentially bridge the gap between primary care and hospitals.
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