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Abstract 

Aim: The number of comorbid diseases increased with the rise in the elderly population. In some cases, the state of deficient or absent 

nutrition emerges. Nevertheless, the contribution of percutaneous endoscopic gastrostomy (PEG) to the quality of life and the survival 

rate in the elderly with certain diseases remains controversial.  

Methods: In this prospective cohort study, patients who underwent percutaneous endoscopic gastrostomy (PEG) procedure between 

2009 and 2015 were divided into two groups: CVE group consisted of patients with cerebrovascular event (CVE) and non-CVE group 

comprised patients who suffered from esophageal tumors, head and neck tumors, brain tumors, amyotrophic lateral sclerosis and 

terminal dementia. In this study, the patients' pre-PEG and post-PEG body mass index (BMI) values, hemoglobin (Hb), albumin (alb), 

creatinine (Cr) and C-reactive protein (CRP) values, white blood cell counts, demographic characteristics, 30, 90, 180 and 365 day-

survival rates, complications (mechanical, metabolic and infectious) and duration of patency of the PEGs were compared. 

Results: The average age was lower while survival rate on the 90th day was higher in the CVE group. No significant difference was 

found in terms of other parameters. At the end of the one-year follow-up, 21% of the patients in the CVE group and 12% of those in the 

non-CVE group were able to be fed without PEG.  

Conclusion: PEG patency was higher in the CVE group at 3 months but there was no statistically significant difference between the 

groups at one-year and overall follow-up periods.  

Keywords: Cerebrovascular events, Enteral nutrition, Percutaneous endoscopic gastrostomy 

 

Öz 

Amaç: Yaşlı popülasyonda birden fazla hastalığın görülmesi gitgide artmaktadır. Bazı olgularda beslenme azlığı veya yokluğu acil 

durum yaratmaktadır. Bununla birlikte perkütan endoskopik gastrostominin (PEG), ciddi hastalıkları olan yaşlı hastalarda hayat kalitesi 

ve sağkalım oranına katkısı tartışmalıdır.  

Yöntemler: Bu prospektif kohort çalışmada, 2009-2015 yılları arasında PEG açılan hastalar 2 gruba bölündü: Bu gruplar, SVO grubu 

denen serebrovasküler olay (SVO) geçiren hastalar ve özofagus tümörü, baş ve boyun tümörleri, beyin tümörleri, amiyotrofik lateral 

skleroz ve terminal demansı olan hastalardan oluşan non-SVO grubunu kapsamaktadır. Bu çalışmada, hastaların PEG öncesi ve sonrası 

olmak üzere vücut kitle indexi(VKİ) değerleri, hemoglobin (Hb), albümin (alb), kreatinin (Kr), C-reaktif protein (CRP), lökosit, 

demografik özellikleri, 30, 90, 180 ve 365 günlük sağkalım oranları, mekanik, metabolik ve infeksiyöz komplikasyonları PEG varlığı 

boyunca karşılaştırıldı. 

Bulgular: SVO’lu olgularda ortalama yaş grubu düşük olanlarda 90. Gündeki sağkalım oranı daha yüksekti. Diğer parametrelerde 

belirgin bir fark yoktu. 1 yılın sonunda SVO’lu olguların % 21’i PEG’siz beslenebilirken, bu oran non-SVO’lu olgularda %12 olarak 

saptandı. 

Sonuç: PEG’le beslenme 3 aylık izlemde SVO’lu olgularda daha yüksek oranda bulunurken; 1 yıllık ve total izlemde her iki grup 

arasında anlamlı farklılık bulunmadı. 

Anahtar kelimeler: Serebrovasküler olay, Enteral beslenme, Perkütan endoskopik gastrostomi 
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Introduction 

If the enteral system is functional but the oral intake is 

not possible, feeding via percutaneous endoscopic gastrostomy 

(PEG) is preferred instead of the nasoenteral route [1]. Feeding 

via PEG is the most preferred long-term enteral feeding method 

due to easy and expeditious applicability and the lack of 

requirement for general anesthesia or operating room facilities. 

Due to the increased lifespan of the elderly population, 

accompanying diseases have also rocketed. Some of these 

patients encounter problems due to absent or improper nutrition. 

Stroke is the most prominent condition that negatively affects 

nutrition in the elderly patients. Pneumonia can increase 

mortality rates in stroke patients. Şimşek et al. [2] performed a 

cohort study about mortality factors, especially pneumonia, at 

stroke, and found mortality rate to be 30.4%. PEG feeding is a 

preferred feeding method which may reduce the risk of 

pulmonary infections in long-term coma patients due to stroke or 

traumatic brain injury [3]. Joundi and coworkers [4] reported that 

gastrostomy and jejunostomy placement after stroke was 

associated with lowering 30-day mortality. However, the 

contribution of PEG feeding to the quality of life and the survival 

rate is still controversial in the elderly population suffering from 

certain diseases. 

In this study, we aimed to compare the demographic 

characteristics, 30, 90, 180 and 365-day survival rates, duration 

of PEG patency, clinical and laboratory nutritional parameters 

between patients in need of PEG for enteral feeding due to 

cerebrovascular event (CVE) or other causes.  

Materials and methods 

Ethics approval was obtained from Yeditepe University 

Clinical Trials Ethics Committee (Approval form number: 342) 

on 18 June 2013. Patients over 18 years of age who underwent 

PEG placement procedure between January 2009 and January 

2015 at Yeditepe University Hospital were included in this study, 

and relevant patient information was obtained from patient files 

and hospital registry. This study was conducted in accordance 

with the principles of the Declaration of Helsinki, and in 

compliance with all international and national laws and 

regulations. Patients gave their written informed consent before 

any procedure was performed. 

Investigators conducted the interviews by phone with 

the family members with their consent. A gastroenterologist 

performed the PEG placement procedures in the endoscopy unit 

under intravenous sedation, local anesthetics and using the pull 

method with a 20F silicone tube. Before the procedure, 

intravenous cefuroxime was administered for prophylaxis.  

Patients were divided into CVE group and non-CVE 

group (those with esophageal tumors, head and neck tumors, 

brain tumors, amyotrophic lateral sclerosis (ALS), and terminal 

dementia) based on the indications for PEG placement.  

A total of 130 patients underwent PEG placement 

procedure, among which 92 patients’ data were obtained. All 

patients' pre-PEG and post-PEG body mass indexes (BMI), 

hemoglobin (Hb), albumin (alb), creatinine (Cr), and C-reactive 

protein (CRP) levels, white blood cell counts and complications 

(mechanical, metabolic, and infectious) were compared.  

Statistical analysis 

The data were expressed as mean (SD), median and 

with 95% confidence interval. Log-rank test and Kaplan Meier 

Curve were used for survival analysis. SPSS v22 software was 

used for statistical analysis. 

Results 

Among the 92 patients included, 27 were female and 65 

were male. The mean age of all patients was 63 (39) years. 

Overall, the mortality rate during the six-year follow-up was 

63%. The mean age, total survival and median survival rates 

according to follow-up visits after PEG, PEG patency, 30-day, 

90-day, 180-day and one year total survival and median survival 

rates in CVE (65 patients) and non-CVE group (27 patients) are 

presented in Table 1.  

The mean age was lower and 90-day survival rate was 

higher in the CVE group. There was no revelatory variation in 

terms of other parameters. Hemoglobin, CRP, albumin, 

creatinine, white blood cell count, and BMI parameters did not 

significantly differ between the groups before and after feeding 

via PEG (Table 2). Twenty six (40%) of the 65 patients with 

PEGs placed due to CVE had mechanical, five (8%) had 

metabolic and 29 (45%) had infectious complications, while 15 

(55%) of the 27 patients with PEG placed due to non-CVE 

causes had mechanical, four (15%) had metabolic and 13 (55%) 

had infectious complications.  
Table 1: Survival, lifespan of PEG and median survival at the CVE and non-CVE patients 
 

 CVE (n=65) 

Mean(SD) 

Non-CVE (n=27) 

Mean(SD) 

P-value 

Age (y) 58(18) 74(19) 0.001 

After peg follow-up (month) 19(17) 14(13) 0.255 

Lifespan with PEG (month)  12(10) 9(8) 0.374 

Median survival (month) 20(13) 20(12) 0.274 

Survival (%)    

30 d 

90 d 

180 d 

1 y  

Total (end of the study)  

94 

78 

61 

56 

39 

92 

55 

50 

50 

33 

0.694 

0.041 

0.391 

0.637 

 

CVE: Cerebrovascular event, PEG: Percutaneous Endoscopic Gastrostomy, SD: standard deviation, D: days, 

Y: year 
 

Table 2: Comparing of the beginning and the last laboratory findings at the CVE and non-

CVE patients 
 

 

 

CVE n: 65 Non-CVE n: 27 

First 

Mean(SD) 

Last 

Mean(SD) 

P-value First 

Mean(SD) 

Last 

Mean(SD) 

P-value 

Hemoglobin 

(gr/dl) 

11.9(1.8) 11.8(1.7) 0.145 10.8(1.4) 10.9(1.7) 0.156 

CRP (mg/dl) 38(31) 52(45) 0.779 52(39) 39(29) 0.588 

Albumin  

(gr/dl) 

3.4(0.6) 3.3(0.4) 0.275 3.0(0.5) 3.4(0.4) 0.224 

Creatinine 

 (mg /dl) 

0.67(0.31) 0.7(0.5) 0.135 0.69(0.29) 0.65(0.34) 0.423 

Leucocyte  9.1(3.8) 8.9(3.3) 0.050 9.8(3.1) 9.2(2.7) 0.990 

BMI 

(kg/m2) 

24.7(5.1) 22.8(3.5) 0.131 20.9(4.5) 19.5(3.2) 0.158 

 

CVE: Cerebrovascular event, SD: standard deviation, CRP: C-reactive protein  
 

In the CVE and non-CVE groups, the oral intakes of the 

patients were 4% and 13%, respectively (P=0.189), and the need 

of total parenteral nutrition (TPN) was 27% and 22%, 

respectively (P=0.594). Mixed feeding rates were 17% in the 

CVE group and 14% in the non-CVE group (P=0.077). At the 

termination of the study, PEG functionality in the CVE and non-

CVE groups were 10% and 14%, respectively (P=0.334). The 

survival rates of the groups are presented in Figure 1. According 

to the Kaplan-Meier survival analysis, there was no significant 

difference between median survival rates (20 (13) months versus 

20 (12) months (P=0.274)) (Figure 2).  
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Figure 1: Survival rates of the groups 

 
Figure 2: Median survival rates 
 

The ratios of patients who were orally fed in the 

following months are shown in Table 3. At the end of one year, 

21% of the patients in the CVE group and 12% in the non-CVE 

group were orally fed.  
 

Table 3: Feeding without PEG ratios at the CVE and non-CVE patients at the proceeding 

months 
 

 CVE group Non-CVE group 

Days 

(d) 

Patient 

% 

Patient 

feeding 

without 

PEG% 

Patient 

feeding 

with 

PEG% 

Patient 

% 

Patient 

feeding 

without 

PEG% 

Patient 

feeding 

with 

PEG% 

30 d 94 10 84 92 11 81 

90 d 78 8 70 55 7 48 

180 d 61 14 47 50 2 48 

365 d 56 21 35 50 12 38 
 

CVE: Cerebrovascular event, PEG: Percutaneous Endoscopic Gastrostomy, D: days 
 

Discussion 

In the last 20 years, seven international and 17 national 

studies on PEG case series have been conducted in this country. 

Among these, 15 neurological patients were studied by Bayraktar 

et al. [5] and 5 neurological patients were evaluated by 

Muftuoglu et al. [6]. In the remaining studies, 

neurological/paralytic subgroup analysis was not performed. 

Therefore, our study is a pioneer in this field in the country.  

The 30-day mortality rate in the study was 6% in the 

CVE group, while in many studies the 30-day mortality after the 

PEG has been reported between 18% and 25% [7-11]. The lower 

30-day mortality rate in this study may be associated with non-

problematic values of baseline BMI, hemoglobin, albumin, 

creatinine, white blood cell count and a low average of subject 

ages. In the study conducted by Mitchell and Tetroe, factors such 

as age, malignancy, male sex, and hypoalbuminemia were found 

to be associated with increased mortality [12]. Albeit 

insignificant, higher CRP levels as well as lower BMI and 

albumin values before PEG placement in the non-CVE group 

may explain the significantly low 90-day survival rates compared 

to the CVE group (Table 1). Likewise, Blomberg et al. [13] also 

demonstrated a seven-fold increase in mortality rates in patients 

with low albumin, high CRP, BMI <18.5 and >65 years of age 

compared to patients with normal albumin and CRP values.  

In this study, the prevalence of infectious complications 

after PEG placement was 55% in the non-CVE group and 45% in 

the CVE group. Higher CRP levels in the non-CVE group before 

PEG placement may be the reason for the rise in infectious 

complications.  

In Malmgren et al.’s study [14] on 201 stroke patients 

with a mean age of 81 years, the 90-day and one-year mortality 

rates were 46% and 67%, respectively. The same rates in our 

study turned out lower with 22% 90-day mortality and 44% one-

year mortality in the CVE group (mean age: 58 years). In a study 

performed by Callahan et al. [8] on 150 patients, the one-year 

mortality rate was similarly 47%. The lower average age in this 

trial could be the reason of lower mortality rate. Median survival 

span in James et al.’s study [15] was 305 days, while in the 

current study, it was twenty months (600 days) in the CVE 

group. James et al. [15] conducted this study in stroke patients 

with dysphagia between 1991-1995 and reported the demise of 

twenty-eight percent of the cases due to aspiration pneumonitis 

during hospital stay.  

The low median survival rate may be related to the fact 

that in those years, experience with the PEG placement technique 

was constrained and patient monitoring was not as thorough as 

today.  

Studies investigating the natural course of dysphagia 

following CVE showed that it spontaneously resolved in 7-14 

days after the event in 73%-86% of patients [7,17,18]. Thus, it 

may be recommended to wait for 2-3 weeks before PEG 

placement in CVE cases.  

In this study, 10% of the patients in the CVE group 

could be fed without PEG toward the finish of the first month, 

while 21% of the subjects could be orally fed at the end of the 

first year. In the non-CVE group, the ratios were determined as 

11% and 12%, respectively. The proportion of feeding without 

PEG did not increment in the forthcoming time frames. 

The ESPEN guideline [1] assesses the outcomes of the 

FOOD [17] and other studies on enteral nutrition in CVE patients 

with dysphagia and recommends that enteral nutrition should be 

initiated at the earliest opportunity except in contradictory cases 

in geriatric patients. Feeding via PEG should be favored over 

nasogastric tube due to better nutritional support and better long-

term treatment outcomes [18].  

Limitations 

There are various limitations to our study, the first one 

being the unevenly distributed gender. There were 37 females 

and 65 males. Secondly, the time between the baseline laboratory 

tests obtained before PEG placement and the last laboratory tests 

was not equal in all patients. Both limitations may have 

confounded the results.  

Conclusion 

PEG is recently considered to reduce mortality in 

selective populations. In our study, although 3-month survival 

rates after PEG placement was higher in the CVE group, no 

significant difference was detected in terms of survival rates 

between the groups at one year and overall follow-up times. 

Mortality rate was lower than many other studies. However, 

there are also studies showing an increase in mortality in the first 
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months, especially in CVE patients. Mortality studies in elderly 

and PEG-placed patients have varying results. Further studies 

with higher number of patients and more homogeneously 

distributed age and gender groups are needed to illuminate the 

advantages and disadvantages of PEG placement. 
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