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Abstract
Background: Nutritional care in patients with a severe head injury is of utmost importance, as nutritional deficiency
can affect the outcomes in these patients. The purpose of this study was to assess the feasibility, and an outcome of
performing bedside percutaneous endoscopic gastrostomy in severe head injury patients. This study was conducted
in a tertiary care institute. Patients with head injury with a Glasgow coma scale score ≤ 8 were included. Among 50
patients, 25 patients underwent percutaneous endoscopic gastrostomy and 25 patients underwent open feeding
gastrostomy, within 72 h to up to 3 weeks from admission.
Results: The commonest subset in the study population was between18 and 30 years age group. Among 50 patients
43 (86%) were men and 7 (14%) were women with the men to women ratio being 6:1. The mean operative time for
performing PEG was 12.04 SD 3.72 min, whereas for open feeding gastrostomy was 96.8 SD 9.98 min which was statistically significant (P = 0.0001). The complication rate for the PEG subgroup was 24% and that for feeding gastrostomy
was 56% which was statistically significant (P = 0.02).
Conclusions: Percutaneous endoscopic gastrostomy is a minimally invasive and time-saving procedure, which is
superior to open feeding gastrostomy in terms of a prerequisite of anaesthesia, operating room, and few post-operative complications.
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Background
Trauma is the leading cause of morbidity and mortality
in India and other developing countries (Epidemiology
of traumatic brain injuries: Indian scenario 2017). Head
injury patients with poor Glasgow coma scale (GCS)
require early nutritional support along with other treatment for head injury for better outcomes. Parenteral and
enteral are the preferred routes of initiation of nutrition. Patients with head injuries may require long-term
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nutritional support; parenteral nutrition is not cost-effective and is associated with the risk of infection. Conventionally enteral nutrition is initiated using nasogastric
feed or performing open surgical gastrostomy or jejunostomy. Nasogastric tube feed owing to the possibility of
aspiration cannot be used for the long term, and surgical
creation of gastrostomy and jejunostomy requires general anaesthesia and operating room. Bedside percutaneous endoscopic gastrostomy (PEG) is a safe and effective
solution for maintaining enteral nutrition in critical
head injury patients. Bedside PEG procedures can safely
and effectively overcome the problems associated with
the other procedures. We present our result comparing

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

Balsarkar et al. Bulletin of the National Research Centre

(2022) 46:161

Page 2 of 4

bedside PEG versus the conventional open feeding procedure for head injury cases in a tertiary care institute.

propofol and local anaesthesia with 2% lignocaine at the
incision site. A Pull—through (Ponsky) technique for performing PEG was adapted (Ponsky and Gauderer 1981;
Gauderer et al. 1980). A standard percutaneous endoscopic gastrostomy kit containing 24 French high-grade
silicone tubes was used for the procedure. Both patient
subgroup parameters were recorded, and outcomes were
analysed.

Methods
This study was conducted in tertiary care hospital from
June 2015 to November 2017. This study was approved
by Ethics committee for academic research projects
(ECARP) PG Academic committee, T.N.Medical College
& BYL Nair charitable hospital (ECARP/133). Patients
with head injury and GCS score ≤ 8 were included
(n = 50) in the study. Selected patients randomly divided
in open feeding gastrostomy group (n = 25) and percutaneous endoscopic gastrostomy group (n = 25).
Inclusion criteria:
1. Head injury patients with age > 18 years.
2. Head injury patients with GCS score ≤ 8.

Exclusion criteria:
1.
2.
3.
4.

Age < 18 years.
Patient with a coagulation disorder.
Patients with moderate to severe ascites.
Patient with suspected peritonitis and gastric outlet
obstruction.

All patients underwent feeding procedures within 72 h
to up to 3 weeks from admission were included. In the
surgical enteral nutrition group, a Stamm’s gastrostomy
was performed under general anaesthesia in an operating room. A 20 or 22 French Foleys catheter was used
for tube feeding. Percutaneous endoscopic gastrostomy
procedures were performed bedside in the intensive
care unit with all aseptic precautions using intravenous

Results
In the present study, 50 patients with severe head injury
needing feeding procedures were analysed. Patients
underwent open feeding gastrostomy (n = 25) and the
other patients a bedside PEG (n = 25) randomly. Both the
groups were similar in demographic deposition and head
injury severity. Male preponderance was seen, in both
groups as in our country males tend to undertake more
outdoor activities and there is an increased incidence of
alcohol consumption among males. (Table 1).
Patients with head injuries were classified depending
on their GCS score. Most of the head injury patients had
a GCS score of 5–7. There was no statistically significant
difference in the GCS and time interval between admission and patients undergoing either procedure. The mean
operative time for PEG was 12.04 SD 3.72 min, whereas
for open feeding gastrostomy it was 96.8 SD9.98 min,
which was statistically significant (P = 0.0001). The complication rate for PEG was 24%, and that for open feeding
gastrostomy was 56%, which was also statistically significant (P = 0.02). The most common complication was surgical site infection in 12% of cases. Other complications
were tube blockage in 8% cases, Peristomal leakage in 6%
cases, inadvertent tube removal in 4% cases, gastrostomy
site bleeding in 4% cases, a buried bumper syndrome in
2% cases, and peritonitis in 2% cases (Table 2).

Table 1 Comparison of demographic data of patients who underwent percutaneous endoscopic gastrostomy versus open surgical
feeding gastrostomy
Patient characteristic

Percutaneous endoscopic gastrostomy
(n = 25)

Open surgical feeding gastrostomy
(n = 25)

Age in years (mean)

42.4

39.8

–

Male, n (%)

20 (40)

23 (46)

43 (86)

Female, n (%)

5 (10)

2 (4)

7 (14)

GCS score (mean)

5.9

5.9

–

Interval between admission to procedure in days (mean)

6.80

6.20

–

Operative time, mean (SD)

12.4 (3.72)

96.8 (9.98)

Post-operative complications, n (mean)

6 (0.24)

14 (0.56)

Gender

GCS Glasgow coma scale

(P = 0.0001)

(P = 0.02)
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Table 2 Comparison of post-operative complications
Post-operative complication’s

Percutaneous endoscopic gastrostomy
(n = 25)

Open surgical feeding gastrostomy
(n = 25)

Total (%)

Ileus

0

1

1 (2)

Gastrostomy site bleeding

0

2

2 (4)

Surgical site infection

2

4

6 (12)

Peristomal leakage

1

2

3 (6)

Tube blockage

1

3

4 (8)

Buried bumper syndrome

1

0

1 (2)

Peritonitis

0

1

1 (2)

Inadvertent gastric tube removal

1

1

2 (4)

Discussion
Head injury leads to increased metabolic rate,
which increases the nutritional demand (Foley et al.
2008). Activation of the neuroendocrine system results
in metabolic disturbances like high catabolism, hyperglycemia, and high proteolysis (Shu et al. 2000). Commencement of early nutritional support alleviates such
conditions. Early enteral feeding helps to prevent gut
mucosal atrophy, ileus, bacterial translocation, and
early sepsis (Alverdy et al. 1985; Deitch et al. 1987,
1990). Early enteral feeding should begin as soon as the
patient is hemodynamically stable. The calorie intake
should be 30–35 kcal /kg/ body wt and protein content of 1.5–2.5gm/kg/ body weight (Mahapatra 2019).
Nutrition to head injury patients can be provided by
the parenteral or enteral route, with the latter being
more physiological. The enteral route is preferred due
to the reduced risk of hyperglycemia, infection, and it
is cost-effective. The traditional approach for enteral
feeding was by nasogastric tube or surgically placed
gastrostomy tubes. Patients who are unable to tolerate
gastric feeding may benefit from post-pyloric feeding
by nasojejunal tube or surgical feeding jejunostomy.
Nasally inserted fine bore devices for feeding are safe
and easy to insert, however malposition, clogging, and
dislodgment are common complications. Up to 50%
of nasoenteric feeding tubes get dislodged eventually
in agitated or inadequately sedated patients (Young
et al. 1987). Also, prolonged use of nasoenteric feeding devices is associated with the risk of sinusitis and
aspiration pneumonia. In head injury patient requiring long-term enteral nutrition, more secure access is
needed in the form of surgical gastrostomy or jejunostomy. These procedures are carried out under anaesthesia and necessitate laparotomy in an operating room.
Surgical procedures carry the risk of complications and
are not suitable in patients with a high risk of anaesthesia. Percutaneous endoscopic gastrostomy was
introduced in 1980 as an alternative to laparotomy, for

the placement of a gastrostomy tube by using an endoscope (Gauderer et al. 1980). This can be accomplished
at the bedside without the need for general anaesthesia
and operating room. PEG is particularly well tolerated
by patients who are high-risk candidates for general
anaesthesia and surgery. Bedside PEG is safe, easy to
perform, has low morbidity, and is successful in over
95% of patients (Grant 1988). In our study, complication rate for PEG was 24%, and that for open feeding
gastrostomy was 56%, which was comparable to study
conducted by Grant J P, similarly in our study mean
operative time for PEG was 12.04 min, whereas for
open feeding gastrostomy it was 96.8 min, which was
comparable to study done by Grant (1988). However,
coagulopathy, peritonitis, gastric outlet obstruction,
and sepsis were contraindications for PEG (RahnemaiAzar et al. 2014).
In our set up due to the superiority of the percutaneous endoscopic gastrostomy placement, it has replaced
most traditional open feeding gastrostomy procedures,
unless it is planned simultaneously during craniotomy
in same anaesthesia setting. Another aspect of bedside PEG is cost-effectiveness in comparison to open
surgical feeding procedures however, that aspect was
beyond the scope of the present study since both procedures were performed free of cost for patients treated
at our institution.

Conclusions
Nutrition is a somewhat neglected aspect in the management of head injury patients. The traditional forms
of enteral nutrition are associated with procedurerelated issues. Percutaneous endoscopic gastrostomy
is a minimally invasive and time-saving procedure;
which is superior to open feeding gastrostomy in terms
of necessity of anaesthesia, operating room, and postoperative complications.
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