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INTRODUCTION 

Poor nutritional status increases length of hospital stay 

and risk of complications which ultimately result in poor 

outcome. Enteral nutrition is the preferred choice of 

improving the nutritional status of patients and to 

maintain the integrity of gastrointestinal tract (GIT).1 

There are two ways of delivering nutrition to the patients 

who cannot swallow adequately. Gastrointestinal access 

for short term is usually achieved through nasogastric 

tube (NGTs). Insertion of a nasogastric tube is easy, 

quick, relatively non-invasive, requires little training and 

has negligible mortality however many patients find 

nasogastric tubes uncomfortable and repeatedly pull the 

tube out, resulting in interrupted feeding and a potential 

for aspiration and malnutrition.2 If enteral feeding is to be 

needed for periods more than 6 weeks, most international 

guidelines recommend a feeding gastrostomy.3 

Gastrostomy tube can be placed surgically, radiologically 

and commonly inserted endoscopically.4 The purpose of 

this review was to provide an overview of current 

knowledge and practice in the rapidly changing and 
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developing field of endoscopic enteral tube feeding 

(ETF), covering routes of access as well as problems 

associated with enteral feeding and their solutions. 

METHODS 

A prospective and interventional study of percutaneous 

endoscopic gastrostomy (PEG) compared to nasogastric 

(NG) tube feeding in patients requiring prolong enteral 

nutritional support was conducted on patient admitted 

through Casualty/OPD/IPD, in Department of General 

Surgery, IGGMC for a period of November 2013-

November 2015 with a need to provide prolonged enteral 

nutritional support.  

Written consent of responsible relative was obtained after 

explaining pros and cons of both the procedures. In the 

present study, 25 patients were selected in each group on 

an alternate basis and the procedure was carried out 

alternatively, with first patient undergoing NG tube or 

PEG tube insertion and next patient undergoing PEG tube 

or NG tube insertion and so on. The patients were shifted 

from one procedure to another as and when required as 

patient is not willing or having discomfort with either of 

the procedure.  

Inclusion criteria 

All cases of traumatic brain injury and cerebrovascular 

accident patients who were unable to accept oral feeds 

and who require enteral nutrition for more than a month.  

Exclusion criteria 

Following patients were excluded from this study were 

requiring short term enteral nutrition support (less than 1 

month), infants  and children up to 12 years of age (as 

pediatric gastroscope was not available at our institute) 

and  patients in whom gastroscopy is not possible (benign 

or malignant stricture of esophagus or severe oro-

maxillofacial injuries). 

PEG tubes (Wilson Cook silicone tube, 24 French gauge 

with internal diameter of 5.5 mm) were inserted by using 

a percutaneous approach and pull through technique. The 

patients were given a prophylactic dose of antibiotic 

intravenous ceftriaxone 1 gm one hour prior to the 

procedure. Patients were sedated by using intravenous 

midazolam 0.03 mg/kg and intravenous fentanyl 1-2 

mg/kg was used for analgesia. NG tubes were passed by 

experienced staff in a standard fashion and their position 

was checked by aspirating gastric contents. Each patient 

in both groups was assessed by a dietician and received a 

standard enteral feeding according to their body weight. 

The main outcome measures at 4 weeks were 

complications as tube dislodgement, aspiration 

pneumonia, tube blockade and peristomal infections 

(defined as erythema, increased pain or tenderness and 

discharge and requiring antibiotic treatment). Nutritional 

status was assessed by recording anthropometric 

parameters as skin-fold thickness (triceps-TSFT and 

biceps BSFT), mid-arm circumference (MAC) and 

nutritional markers as serum albumin levels. Patients 

were assessed by baseline upper-arm skin fold thickness 

(biceps and triceps) and MAC and blood was drawn for 

serum albumin levels at recruitment and at 4 weeks 

follow-up. 

RESULTS 

The present study was conducted at tertiary care institute 

from November 2013 to November 2015. A total of 25 

patients were included in each group i.e. PEG and NG 

tube feeding during specified period and evaluated 

prospectively and interventionally. Two patients of NG 

group were shifted to PEG group as they were unable to 

tolerate NG tube. 

In the PEG group maximum patients i.e. 23 (86%) had 

GCS in the range of 3-5 followed by 2 (7%) patients with 

GCS 6-8, 2 (7%) patients with GCS 9-11 and no patients 

with GCS 12-15. While in NG group maximum patients 

i.e. 17 (74%) had GCS in range of 9-11 followed by 6 

(26%) patients with GCS 6-8 and no patients with GCS 

3-5 and 12-15. The mean GCS score in PEG group was 

4.51±1.61 and NG group was 9.04±0.87. The p value was 

found to be <0.0001 which was highly significant.  

Tube dislodgement was observed in 15 (65%) patients of 

NG group as most common complication and not seen in 

PEG group. The p value was <0.0001 which was highly 

significant. Aspiration pneumonia was more common 

complication in NG group as 9 (39%) patients compared 

to only 1 (4%) patient in PEG group and the p value was 

observed to be 0.003 which was highly significant. Tube 

blockade was more common in NG group as 15 (65%) 

patients compared to 2 (7%) patients in PEG group and 

the p value observed was <0.001 which was highly 

significant. In this study in PEG group peristomal 

infection was observed in 10 (37%) patients while 

peristomal infection was not a complication observed in 

NG group and the p value observed was 0.001 which was 

significant. 

There were 4 deaths in NG group and 2 patients were 

shifted to PEG group so these 6 patients were not 

considered for measuring anthropometric parameters at 0 

week and neither at 4 weeks. Thus, the total number of 

patients in NG group was 19. There were 2 deaths in PEG 

group and 2 patients were added to PEG group from NG 

group. Patients who died were not considered for 

measuring anthropometric parameters at 0 week and 

neither at 4 weeks and total number of patients in PEG 

group was 25. 

In the present study on comparing the anthropometric 

parameters (MAC, BSFT and TSFT) (Table 1) in the NG 

group it was found that at 0 week the mean MAC was 

20.97±2 with median of 19 (17-25), the mean BSFT was 
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found to be 7±0.79 with median of 7 (6-9) while the 

mean TSFT was found to be 12.42±1.77 with median of 

12 (10-15). On follow up at 4 weeks the mean MAC was 

20.65±2.10 with median of 21 (17-24), the mean BSFT 

was found to be 6.87±0.75 with median of 7 (6-8.5) while 

the mean TSFT was found to be 12.34±1.60 with median 

of 12 (10-15.5). The p value for MAC was found to be 

<0.001 which was highly significant while that for BSFT 

and TSFT was found to be 1 and 0.8846 which was not 

significant. On comparing the anthropometric parameters 

the change in MAC was found to be highly significant 

while that for BSFT and TSFT was not significant. In the 

present study  the mean serum albumin levels in NG 

group at 0 week was found to be 36.35±3.26 with a 

median of 35.7 (35-44). While the mean serum albumin 

levels 4 week was found to be 36.1±2.94 with a median 

of 35 (32.8-42.5). On comparing serum albumin level at 0 

and 4 weeks the p value was found to be 0.6936 which 

was not significant. 

 

Table 1: Comparison of anthropometric parameters and serum albumin levels at 0 week and 4 weeks in NG and 

PEG groups. 

Time  MAC (mm) BSFT (mm) TSFT (mm) Serum albumin    

NG group      

0 week 

No. of patients 19 19 19 19 

Mean 20.97±2 7±0.79 12.42±1.77    36.35±3.26 

Median 19 7 12 35.7 

Range 17-25 6-9 10-15 35-44 

4 weeks 

 

No. of patients 19 19 19 19 

Mean 20.65±2.10 6.87±0.75 12.34±1.60 36.1±2.94 

Median 21 7 12 35 

Range 17-24 6-8.5 10-15.5 32.8-42.5 

P value  <0.001 1 0.8846 0.6936 

PEG group 

0 week 

No. of patients 25 25 25 25 

Mean 20.78±2.54 7.12±0.87 12.56±1.77 33.85±2.30 

Median 21 7 12 33.1 

Range 16-28 6-9 10-16 29.4-39 

4 weeks 

 

No. of patients 25 25 25 25 

Mean 21.5±2.11 7.28±0.82 13±1.86 34.72±2.22 

Median 21.5 7 12.5 34.3 

Range 16.5-27 6-9 10-16 30.4-40 

P value  0.2813 0.5066 0.3958 0.1799 

 

In the present study on comparing the anthropometric 

parameters (MAC, BSFT and TSFT) in the PEG group it 

was found that at 0 week the mean MAC was 20.78±2.54 

with a median of 21 (16-28), the mean BSFT was found 

to be 7.12±0.87 with a median of 7 (6-9) while the mean 

TSFT was found to be 12.56±1.77 with a median of 12 

(10-16). On follow up at 4 weeks the mean MAC was 

21.5±2.11 with a median of 21.5 (16.5-27), the mean 

BSFT was found to be 7.28±0.82 with median of 7 (6-9) 

while the mean TSFT was found to be 13±1.86 with a 

median of 12.5 (10-16). The p value for MAC, BSFT and 

TSFT was found to be 0.2813, 0.5066 and 0.3958 which 

was not significant. In the present study the mean serum 

albumin levels in PEG group at 0 week was found to be 

33.85±2.30 with a median of 33.1 (29.4-39). While the 

mean serum albumin levels 4 weeks was found to be 

34.72±2.22 with a median of 34.3 (30.4-40). On 

comparing serum albumin level at 0 and 4 weeks the p 

value was found to be 0.1799 which was not significant 

On comparing the change in the mean mid arm 

circumference between PEG group and NG group at 4 

week and 0 weeks it was found that (Table 2), there was 

some improvement in MAC in PEG group (19 out of 25 

patients, i.e.76%) while in NG group MAC decreased in 

10 (53%) patients. The z value was found to be 1.3456 

and the p value was found to be 0.049 which was 

significant. On comparing the change in the mean biceps 

skin fold thickness at 4 week and 0 weeks it was found 

that, there was increase in BSFT in 12 (48%) patients of 

PEG group whereas there was a decrease in BSFT in 7 

(37%) patients of NG group. The z value was found to be 

1.56 and the p value was found to be 0.0325 which was 

significant. On comparing the change in the mean triceps 

skin fold thickness at 4 week and 0 weeks it was 

observed that, there was increase in triceps skin fold 

thickness of 14 (56%) patients in PEG group while it 

decreased in 6 (32%) patients in NG group. The z value 

was found to be 2.595 and the p value was found to be 

0.02165 which was significant. On comparing the change 
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in the mean Serum albumin levels at 4 week and 0 weeks 

it was found that, there was increased in 23 (92%) 

patients of PEG group while it decreased in 2 patients. In 

NG group serum albumin decreased in 13 (68%) patients. 

The z value was found to be 2 and the p value was found 

to be 0.002 which was significant. 

Table 2: Comparison of change in anthropometric 

parameters and serum albumin levels between two 

groups at 4 weeks. 

 

PEG 

group 

(N =25) 

NG 

group 

(N=19) 

Z value P value 

MAC 0.96±0.58 0.63±0.5 1.3456 0.049 

BSFT 0.16±0.05 0.13±0.04 1.56 0.0325 

TSFT 0.68±0.58 0.34±0.36 2.595 0.02165 

Serum 

albumin 
1.22±0.51 0.8±0.36 2 0.002 

In present study the mortality in PEG group was found to 

be 2 out of 27 patients (7%) while that for NG group was 

4 out of 19 patients (17%). On comparing the mortality, it 

was found to be significant. 

DISCUSSION 

The first percutaneous endoscopic gastrostomy was 

performed on a child on June 12, 1979 at the Rainbow 

Babies and Children's Hospital, University Hospitals of 

Cleveland. Dr. Michael W.L. Gauderer, pediatric 

surgeon, Dr. Jeffrey Ponsky, endoscopist, and Dr. James 

Bekeny, surgical resident, performed the procedure on a 4 

1⁄2-month-old child with inadequate oral intake.5 It has 

nearly replaced the surgical gastrostomy (Witzel 

gastrostomy, Stamm gastrostomy, Janeway gastrostomy) 

except in total dysphagia which was associated with a 

markedly higher rate of complications. The advantages of  

this procedure in comparison to operative insertion are 

that it requires only local anaesthesia, takes only 15-20 

minutes to insert and can be performed at the patient's 

bedside if required. Several studies have demonstrated 

the safety of this technique.6-12 

In this present study total 50 patients were included, 

(Table 3) while Hamidon et al, only 22 and Sobani et al, 

32 patients which was less as compared to us.13,14 Our 

study group was small as compared to Cory et al (105), 

and Youssef et al (90).15-17 In this present study the 

median age in PEG group was 37 which was less as 

compared to Hamidon et al (65), June Cory et al (59), 

Youssef et al (78) and Mekhail et al (59).13-18 The median 

age in NG group in the present study was 35 which was 

less as compared to Hamidon et al (72), Cory et al (61), 

Youssef et al (81) and Mekhail et al (61).13,15-18 The 

combined p value in the present study was 0.1616 which 

was comparable with Cory et al (0.10) while the p value 

in study conducted by Hamidon et al and Youssef et al 

was 0.766 and 0.231 respectively.13,15-17 In the present 

study M:F ratio in the PEG group was 5.75:1 while for 

Hamidon et al it was 1:1, Cory et al 2.2:1 and Youssef et 

al 1.82:1. While in NG group the M:F ratio was 1.3:1 

while for Hamidon et al 1:1, Cory et al 3.56:1 and 

Youssef et al 1.62:1.13,15-17 

On comparison of complications, (Table 4) out of 27 
patients in PEG group no patient had tube dislodgement 
as a complication which is comparable with Magne et al 
(0%), Sobani et al (0%) and Youssef et al (0%), while it 
was significantly less as compared to Sadasivan et al 8% 
and Cory et al 19%.14-17,19,20 In the present study out of 23 
patients of NG group 15 (65%) had tube dislodgement 
while in a study by Magne et al it was 16 (36%), Cory et 
al it was 45 (62%), Sobani et al it was 2 (12.5%), 
Sadasivan et al it was 27 (68%) and Youssef et al it was 
20 (48%).14-17,19,20 The p value in present study was found 
to be <0.0001 which was comparable with Cory et 
(<0.001) and Youssef et al (0.0001).15-17 Aspiration 
pneumonia was significantly low in PEG group as 
compared with Youssef et al 7 (14.6%), Cory et al 10 
(31%).15-17 We found that aspiration in NG group was 
similar with Youssef et al (33.3%) but more as compared 
with Cory et al (25 %).15-17 The p value for aspiration 
pneumonia in both groups was found to be 0.003 which 
was significant and was comparable with Youssef et al 
(33.3%).17 On comparing tube blockade in both groups it 
was 2 (7%) for PEG group and 15 (65%) for NG group 
which was higher than Hamidon et al 0 (0%) for PEG 
group and 2 (17%) for NG group.13 In present study the p 
value was found to be <0.01 which was significant. In the 
present study, in NG group no patient had infection at the 
site of NG tube insertion which was comparable with 
study conducted by Cory et al (0%) and Youssef et al 
(0%).15-17 In PEG group 10(37%) patients had peristomal 
infection which was comparable with study conducted by 
Cory et al (41%) while peristomal infection was seen in 3 
(6%) patients in study conducted by Youssef et al.15-17

Table 3: Patient distribution. 

 

Total number of 
patients (N) 

Median age Gender 

PEG NG PEG NG P value PEG (M:F ratio) NG (M:F ratio) 

Hamidon et al13 10 12 65 72 0.766 1:1 1:1 

Cory et al15,16 32 73 59 61 0.10 2.2:1 3.56:1 

Sobani et al14 16 16      

Youssef et al17 48 42 78 81 0.213 1.82:1 1.62:1 

Mekhail et al18   59 61 NA   

Present study (2015) 27 23 37 35 0.1616 5.75:1 1.3:1 
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Table 4: Comparison of complications. 

 

Tube dislodgement Aspiration pneumonia Tube blockade Peristomal infection 

PEG 

(%) 

NG 

(%) 
P value 

PEG 

(%) 

NG 

(%) 

P 

value 

PEG 

(%) 

NG 

(%) 

P 

value 

PEG 

(%) 

NG 

(%) 

P 

value 

Magne et 

al 19 
0 (0) 16 (36) NA          

Cory et 

al15,16 6 (19) 45 (62) <0.001 10 (31) 18 (25) NA    13 (41) 0 (0) NA 

Sobani et 
al14 0 (0) 2 (12.5) NA          

Sadasivan 

et al20 4 (8) 27 (68) NA          

Youssef et 

al17 0 (0) 20 (48) 0.0001 7 (14.6) 
14 

(33.3) 
0.029    3 (6) 0 (0) NA 

Hamidon 

et al13       0 (0) 2 (17) NA    

Present 

study 

(2015) 

0 (0) 15 (65) <0.0001 1 (4) 9 (39) 0.003 2 (7) 
15 

(65) 
<0.01 10 (37) 0 (0) 0.001 

Table 5: Comparison of anthropometric parameters. 
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0 

week 

No. of 

patient 
25 8 19 10 25 8 19 10 25 8 19 10 25 8 19 10 

Median 21 
31.

1 
19 28.6 7 

11.

2 
7 7.8 12 

19.

4 
12 

12.

4 

33.

1 
37 

35.

7 
41 

Range 
16-

28 

24-

37 

17-

25 

24-

38 
 

4.8-

12 
 

4.8

-17 
 

8.8-

34 
 

11-

33 
 

31-

41 
 

33-

46 

4 

weeks 

No. of 

patient 
25 8 19 10 25 8 19 10 25 8 19 10 25 8 19 10 

Median 21.5 
31.

4 
21 27.8 7 

10.

3 
7 7.4 

12.

5 

20.

1 
12 

12.

7 

34.

3 

39.

5 
35 36 

Range 
16.5-

27 

22-

36 

17-

24 

21-

37 
 

4.8-

13 
 

4.4

-15 
 

9.6-

34 
 

9.8-

32 
 

36-

44 
 

31-

45 

P 

value 
 

0.28

13 

0.6

74 

<0.0

01 

0.14

1 

0.5

066 

0.8

65 
1 

0.3

99 

0.3

958 

0.1

41 

0.8

846 

0.3

12 

0.1

799 

0.0

24 

0.6

936 

0.04

7 

 

In present study the median (Table 5) MAC in PEG 

group at 0 week was found to be 21 (16-28) which was 

less 31.1 (24-37) when compared to Hamidon et al while 

median mid arm circumference in PEG group at 4 week 

was found to be 21.5 (16.5-27) which was less 31.4 (22-

36) when compared to Hamidon et al.13 Median MAC in 

NG group at 0 week was found to be 19 (17-25) which 

was less 28.6 (24-38) when compared to Hamidon et al 

while median MAC in NG group at 4 weeks was found to 

be 21 (17-24) which was less 27.8 (21-37) when 

compared to Hamidon et al.13 Study conducted by 

Sadasivan et al the PEG group performed better than the 

NG group in terms of MAC at the end of first week 

(p<0.01), 6 weeks (p<0.0001) and 6 months (p=0.09) 

after tube insertion.20 Cory et al did not demonstrate 

significant effects of the method of enteral feeding on 

MAC (p= 0.90) between the two groups within first week 

of feeding tube insertion and even at 6 months post 

treatment.15,16 In present study the p value in PEG group 

was found to be 0.2813 which was comparable with p 

value (0.674) in study conducted by Hamidon et al and 

the  p value in NG group was found to be <0.001 which 

was less when compared to p value (0.141) in study 

conducted by Hamidon et al.13 

In present study the BSFT in PEG group at 0 week was 

found to be 7 which was less 11.2 (4.8-12) when 

compared to Hamidon et al while BSFT in PEG group at 

4 week was found to be 7 which was less 10.3 (4.8-13) 
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when compared to Hamidon et al.13 The BSFT in NG 

group at 0 week was found to be 7 which was 

comparable7.8 (4.8-17) with   Hamidon et al while BSFT 

in NG group at 4 weeks was found to be 7 which was 

comparable 7.4 (4.4-15) with Hamidon et al.13 The p 

value in PEG group was found to be 0.5066 which was 

comparable with p value (0.865) in study conducted by 

Hamidon et al and the p value in NG group was found to 

be 1 which was more when compared to p value (0.399) 

in study conducted by Hamidon et al.13 

In present study the TSFT in PEG group at 0 week was 

found to be 12 which was less 19.4 (8.8-34) when 

compared to Hamidon et al while TSFT in PEG group at 

4 week was found to be 12.5 which was less 20.1 (9.6-34) 

when compared to Hamidon et al.13 The TSFT in NG 

group at 0 week was found to be 12 which was 

comparable 12.4 (11-33) with Hamidon et al while TSFT 

in NG group at 4 weeks was found to be 12 which was 

comparable 12.7 (9.8-32) with Hamidon et al.13 Cory et al 

did not demonstrate significant effects of the method of 

enteral feeding on BSFT (p=0.96) between the two 

groups within first week of feeding tube insertion and 

even at 6 months post treatment.15,16 In present study the 

p value in PEG group was found to be 0.3958 which was 

comparable with p value (0.141) in study conducted by 

Hamidon et al and the p value in NG group was found to 

be 0.8846 which was comparable with p value (0.312) in 

study conducted by Hamidon et al.13 

In present study the serum albumin in PEG group at 0 

week was found to be 33.1 which was less 37 (31-41) 

when compared to Hamidon et al while serum albumin in 

PEG group at 4 week was found to be 34.3 which was 

less 39.5 (36-44) when compared to Hamidon et al.13 The 

serum albumin in NG group at 0 week was found to be 

35.7 which was less 41 (33-46) when compared to 

Hamidon et al while serum albumin in NG group at 4 

weeks was found to be 35 which was comparable 36 (31-

45) with Hamidon et al.13 Sadasivan et al study indicated 

that there was no significant difference in serum albumin 

level from the base line in two groups.20 In present study 

the p value in PEG group was found to be 0.1799 which 

was more when compared with p value (0.024) in study 

conducted by Hamidon et al and the p value in NG group 

was found to be 0.6936 which was more when compared 

with p value (0.047) in study conducted by Hamidon et 

al.13 

In present study 2 (7%) deaths occurred in PEG group 

while Hamidon et al reported 2(20%) deaths and Youssef 

et al reported 4 (8.3%) deaths in PEG group while in NG 

group we  had 4 (17%) deaths while Hamidon et al 

reported 2 (17%) deaths and Youssef et al reported 8 

(18.2%) deaths in NG group.13,17 In a study conducted by 

Rustom et al 4% (3 patients out of 78) mortality was 

reported in PEG group while Ehrsson et al reported a 

mortality of 5% (7 patients out of 156) in PEG group.21,22 

 

CONCLUSION 

For enteral feeding PEG is superior to NG feeding. Tube 

dislodgement, tube blockade and aspiration pneumonia 

are significant complications of NG feeding while 

peristomal infection is main complication of PEG 

feeding. PEG tube insertion requires expertise, 

instrumentation and PEG kit costs more but still PEG 

feeding is superior to NG feeding hence long term 

nutritional support is better given with PEG than NG. The 

NG group has got higher mortality when compared to 

PEG group due to aspiration pneumonia hence PEG is 

better tolerated with lesser complications better 

nutritional support as assessed by the anthropometric 

parameters (MAC, BSFT, TSFT) at 4 weeks. We 

conclude that whenever feasible percutaneous endoscopic 

gastrostomy (PEG) feeding is a choice over nasogastric 

(NG) feeding in patients requiring long term enteral 

support. 
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