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Experience of Percutaneous endoscopic gastrostomy


Abstract 
Background and Aims: Enteral nutrition is important for the functions of the gastrointestinal mucosa, intestinal immunity and the maintenance of flora. Percutaneous endoscopic gastrostomy (PEG) is a preferred method in patients with an active gastrointestinal tract who require long-term enteral nutrition. In this retrospective study, we aimed to examine patients receiving percutaneous endoscopic gastrostomy, and discuss indications and early and late complications with reports in the literature. 
Materials and Method: Patients undergoing PEG between march 2022 and  march 2023 were retrospectively examined. Ages, genders, main diagnoses, PEG-related complications and one-month mortality rates of the patients were recorded.  
Results: Percutaneous endoscopic gastrostomy tubes were placed in 29 patients. Of the patients who included in the study, 20 (68%) were female and 9 (32%) were male. The mean age of the patients was 85.2 (30-95) years. The most common indication was Alzeimer, dementia, Parkinson's diseases. Two patients (6.89%) experienced procedure associated complications during hospitalization. One patient experienced periostomal infection and one bled from the procedure site. The PEG tube of the patient with periostomal infection was withdrawn. Two weeks later, the patient was re-inserted a PEG tube. In the patient with bleeding from the edge of the PEG tube, the PEG tube was not removed because the bleeding stopped spontaneously after approximately 12 hours of follow-up. Two patients (6.89%) were seen in outpatient clinic for long term follow-up; one patient had the tube displaced and one patient had the tube obstructed.
Conclusion: Enteral nutrition should be preferred in patients who require long-term nutrition to avoid the complications of parenteral nutrition. PEG-related complications were low in frequency and there were no cases of PEG-related mortality. PEG procedure has some advantages such as simplicity, low complication rates and long term enteral nutrition. 
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INTRODUCTION
[bookmark: _Hlk168061347]Enteral nutrition is important for the functions of the gastrointestinal mucosa, intestinal immunity and the maintenance of flora. Percutaneous endoscopic gastrostomy (PEG) is a preferred method in patients with an active gastrointestinal tract who require long-term enteral nutrition. PEG tube is used for enteral nutrition,  hydration and drug administration in patients unable to take long-term oral intake(1).
PEG was first performed by Dr Michael Gauderer(pediatric surgeon) in 1979(2).  It is highly superior compared to surgical gastrostomy(3,4). Enteral nutrition maintains normal intestinal functions and has a lower rate of infection than parenteral nutrition(5).
Enteral nutrition protects the integrity of the intestinal mucosa, preserves immunity and provides resistance against infections. Although nasogastric tube use is appropriate for short-term enteral nutrition administration, PEG procedure is preferred for long-term enteral nutrition support(6,7). Enteral nutrition, as well as enteral feeding with PEG tube, are recommended in patients with chronic neurological disorders such as brain trauma, cerebral palsy, neuromuscular disorders, and those who have had serious head and neck trauma and/or upper respiratory tract surgery. In addition, Decompression with PEG tube is also used for chronic lower gastrointestinal obstruction due to advanced abdominal malignancy(8).Herein, we present our results on PEG-related outcomes, as well as the patient characteristics, in a group of patients admitted to our endoscopy unit.

MATERIALS AND METHODS
[bookmark: _Hlk168061982] Patients undergoing PEG between march 2022 and  march 2023 were retrospectively examined.  Ages, genders, main diagnoses, PEG-related complications and one-month mortality rates of the patients were recorded. Routine laboratory values of the patients in whom PEG was indicated were analysed before the procedure. Oral intake through nasogastric catheter was discontinued 8 hours before the procedure. Except for intubated patients, midazolam was used for sedation, local prilocaine for superficial skin anaesthesia and local lidocaine spray for oropharynx anaesthesia. PEG was established by a general surgeon with expertise on this field using the “pull” technique, and percutaneous placement of a 20-F gastrostomy tube with a “Roll” type bumper.  All procedures were performed with Fujinon eve E-400 fibreendoscope. Approximately 45 minutes before the procedure, cefazolin sodium 1 g IV was administered prophylactically to patients who were not using antibiotics for their primary disease. Approximately 12 hours after the procedure, approximately 20 cc of water was given through the tube. Enteral nutrition was started 12 hours after it was observed that there was no leakage around the tube.


RESULTS
Percutaneous endoscopic gastrostomy tubes were placed in 29 patients. Of the patients who included in the study, 20 (68%) were female and 9 (32%) were male. The mean age of the patients was 85.2 (30-95) years. When the distribution of the patients according to their etiologies was analysed, Patients who underwent peg procedure according to clinics are shown in Table 1. Alzeimer, dementia, Parkinson's diseases were the most common etiologies. Etiological reasons are given in detail in Table 2. PEG was mostly performed in 15 patients in the anaesthesiology and reanimation clinic. Of these, 7 patients were followed by neurology clinic (Table 2). General anaesthesia was not required in any of the procedures. The mean procedure time per patient was 13.5±4.5 minutes. No acute complications were observed during the procedure due to percutaneous tube placement. None of the patients had serious peritoneal bleeding, splenic or hepatic laceration, symptomatic colon or small bowel perforation, or gastrointestinal bleeding. After the procedure, early catheter-related complications occurred in 2 (6.89%) patients, one patient had periostomal infection(66 years/ female) and one patient(77 years/ female) had bleeding from the PEG site. 
[bookmark: _Hlk168063612][bookmark: _Hlk168060550]The PEG tube of the patient with periostomal infection was removed. Two weeks later, the patient was re-inserted a PEG tube. In the patient with bleeding from the edge of the PEG tube, the PEG tube was not removed because the bleeding stopped spontaneously after approximately 12 hours of follow-up. During the hospitalisation period, 5 (17.24%) patients died due to primary disease, 3 (10.34%) of which occurred in the first month. There was no PEG-related death in any patient. In long-term follow-up, the PEG tube was displaced in one patient(80years/female) with consequent replacement of the tube and an obstruction of the feeding tube occurred in one patient. In this patient, PEG tube was opened by sending endoscopic forceps through the tube(30 years/ male).  The late complication rate was 6.89%. Early and late complications of PEG are shown in Table 3. 
Table 1. Distribution of the cases according to the clinics to which they were referred

	Clinic
	Number(n)
	per cent(%)


	Anaesthesiology and Reanimation
	15 

	51,72

	Neurology
	7
	24,13

	General Surgery
	2

	6,89

	Neurosurgery
	1
	3,44

	Thoracic Medicine Clinic
	2
	6,89

	Internal Medicine
	2
	6,89










Table 2. Distribution of cases according to their etiology
	Primary Disease
	Number(n)
	per cent(%)


	Alzeimer, dementia, Parkinson's
	15
	51,72

	Cerebrovascular disease
	6
	20,68

	Esophageal cancer
	2
	6,89

	Drug intoxication
	2
	6,89

	Lung cancer
	2
	6,89

	Hypoxic brain
	1
	3,44

	Trauma
	1
	3,44

	
	
	





 
 Table 3. Complications Early and Late Period
	Complication
	Early Period (Duration of hospitalisation)/ Number(n)
	Late Period (Post-discharge)/ Number(n)
	per cent(%)

	Periostomal infection
	1
	
	6,89

	Periostomal bleeding
	1
	
	

	Tube obstruction
	
	1
	6,89

	Dislocation of the tube, leakage
	
	1
	






DISCUSSION
Long-term percutaneous enteral feeding is used in patients with life expectancy who have no chance of returning to oral feeding. Parenteral nutrition is generally not preferred in such cases due to a number of shortcomings including the associated metabolic disorders, high cost, difficulty of application, as well as patient comfort.  In studies comparing parenteral nutrition with enteral nutrition, it has been reported that parenteral nutrition causes more complications than enteral nutrition and its cost is 7 times higher (9,10,11). There are studies showing the superiority of PEG method among enteral nutrition methods. In a study by Tabrizi et al. comparing nasogastric (NG) tube and percutaneous endoscopic gastrostomy (PEG), which are enteral feeding methods, it was reported that postoperative infections and mean weight loss were higher in patients with NG tube insertion (12). Therefore, PEG is preferred over other feeding methods in cases where nutritional support is expected to last longer than 2-3 weeks (11,12). In the late 1980s, PEG procedures gained widespread acceptance, with increasingly higher popularity since then, mainly based on the rapidity and safety of the procedure compared with other surgical approaches(13).
There are various techniques for percutaneous endoscopic gastrostomy placement, including Push (Sacks-vine), Pull (Ponksy) and Introducer (Russell) (9,13). 
[bookmark: _Hlk167969949]Push (Sacks-vine, push); A guide wire is placed into the stomach and pulled through the mouth with an endoscope. The feeding tube is pushed into the stomach and into the puncture area over the guide wire. 
Pull (Ponksy, pull); A guide wire is inserted into the stomach through a needle in the abdominal wall, attached with endoscopic biopsy forceps, and removed through the esophagus and mouth. It is then secured to the outer end of the feeding tube, and the tube is withdrawn through the mouth, into the esophagus, into the stomach, and then out through the abdominal wall. 
Introducer (Russell); Using an endoscope, the balloon-type tube is inserted directly through the abdominal wall with the help of a guide. It is fixed by filling the tube balloon with 5 ml of physiological saline(13-18). The most frequently preferred technique and the one we use is the Pull technique.
PEG use is contraindicated include serious coagulation disorders (INR>1.5, platelet level 50,000/mm3 and PTT>50 sec), peritonitis, anorexia nervosa, severe psychosis, short life expectancy, gastric varicose veins, gastrectomy, massive ascites, portal hypertension, peritoneal dialysis, pregnancy (for under 29 weeks) and obesity(11,13,14).
There is no consensus in the literature about the time and type of feeding after the PEG procedure. There are studies that recommend starting nutrition within 12-24 hours after Peg procedure(11,19-22). In this study, 20 cc of water was given through the tube 12 hours after the procedure and enteral nutrition was started 12 hours later when no leakage around the tube was observed.
PEG-related mortality has been reported to be below 1% (23). Mortality rates in the 30 days after the procedure have been reported as 8-20% in some series and 10-26.8% in others (24-26). In our study, no procedure-related mortality was observed. 
It is most commonly performed in anesthesia and reanimation and neurology clinics. In a series of 198 studies, 75.3% of patients with PEG procedures were reported to have cerebrovascular disease(27). Another study by Alper et al. reported that 86.6% of patients had cerebrovascular disease(28). In another study by Tuncer et al. 36.7% of patients were consulted from anesthesia and reanimation, 16.3% from radiation oncology, 14.3% from neurosurgery and 12.2% from gastroenterology clinics (29). In our study, 48% of the patients were consulted from anesthesia and reanimation and 32.8% from neurology clinics. Alzeimer, dementia, Parkinson's diseases were the most common etiologies(51,72%).
[bookmark: _Hlk168065390]Despite the general safety of PEG, procedural or post-procedural complications may rarely develop(30,31). The main complications associated with the procedure include abdominal wall bleeding, pneumoperitoneum, colon or small intestine trauma, liver or spleen laceration, and intra-retroperitoneal bleeding. Post-procedural complications include  peristomal pain, wound infection or abscess, necrotizing fasciitis, gastric outlet obstruction, ileus or gastroparesis, aspiration and diarrhea.   The major complication rate has been reported as 4.9%(30). In our patient group, although there were no major complications, early complications occurred at a rate of 6,89% and late complications occurred at a rate of 6.89%. Periostomal infection developed in 1 patient and PEG tube was removed. Two weeks later, the patient was re-inserted a PEG tube.  One patient with periostomal bleeding stopped bleeding spontaneously approximately 12 hours after the procedure.
The most common complication after PEG procedure is wound infection.  It generally has a mild course and regresses with intravenous antibiotic treatment.  Abscess or peritonitis, which may rarely be fatal, may develop in geriatric age group or in patients predisposed to infection. In a retrospective study, the rate of wound infection in 642 patients with PEG catheter placement was reported to be 3.5%(32). In another study conducted in a general surgery clinic, this rate was reported as 8.4%(33).
Failure to provide appropriate and adequate care to patients after PEG causes some problems. Among these problems; tube obstruction with a rate of 4.41%, leakage around the tube with a rate of 9.2% and hypergranulation tissue formation with a rate of 2.6% have been reported (34,35). One patient who applied to our outpatient clinic in the late period and whose tube was occluded was opened by sending endoscopic forceps through the tube. In one patient whose tube was displaced, a PEG tube was inserted again in our endoscopy unit, using the same method and from the same location. Although the PEG procedure is a minimally invasive procedure, undesirable major and minor complications may occur. The most important major complications are gastric perforation, gastrocolic fistula and peritonitis(36). The most important minor complications are tube dislocation, obstruction and breakage, periostomal leakage, periostomal skin infection and bleeding(35). In the literature, major complication rates have been reported between 2.7-2.8%, and minor complications have been reported between 6-7.1% (36,37). In our study, no major complication was observed in any of our patients. Although our early and late minor complication rates seem to be compatible with the literature (6.89%), our total minor complication rate was 13.79%. We think that this high rate is due to the lack of adequate post-discharge care training. Because, long-term effective use of the PEG tube is possible only if the healthcare personnel who are knowledgeable and experienced in this subject effectively provide training to the patient and/or family and follow-up of these patients after discharge(38).
Most studies have suggested that complications are more likely to occur in older adults with comorbid illnesses, particularly those with an infectious process or who have a history of aspiration(39). Because aging is associated with immune system imbalance, infection-related complications may increase in older patients(40, 41).  Acute complications in patients with underlying malignancy, and chronic complications in patients aged ≥70 and those with diabetes mellitus should be considered during and after PEG(42). Complications and early mortality could probably be mitigated even in elderly patients with multimorbidity by applying rigorous protocols that specify correct pre- and post-PEG positioning techniques and patient management practices(43). In our study, one patient had periostomal infection(66 years/ female) and one patient(77 years/ female) had bleeding from the PEG site. Late complications (tube obstruction) were observed in one youngest patient (30 years/male). In this patient, PEG tube was opened by sending endoscopic forceps through the tube. Although the complication rates in elderly patients are high in the literature, in our study, complication was also observed in young patient with high comorbidities.
CONCLUSION
In conclusion, enteral nutrition nutrition should be preferred in patients who require long-term nutrition to avoid the complications of parenteral(44).  It is superior to other enteral feeding methods due to the lower risk of aspiration(45).  In agreement with the published literature, PEG-related complications were low in frequency and there were no cases of PEG-related mortality.  PEG procedure has some advantages such as simplicity, low complication rates and long term enteral nutrition.
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