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ABSTRACT

Background: Percutaneous endoscopic gastrostomy (PEG) 
became the gold standard for enteral feeding. Currently, surgical 
gastrostomy is seldom used. 

Objective: Evaluating the role of surgical gastrostomy in a 
center with a large experience in PEG.

Methods: A retrospective study ranged 13 years, collecting 
from clinical records: age, gender, underlying disease, date of 
procedure, technique, primary surgery, complications, 30-day 
mortality. Patients were divided according to indication for 
gastrostomy: a) neurological; b) head and neck cancer; c) other 
diseases; and d) drainage. PEG, open surgical and laparoscopic 
gastrostomies were compared concerning evolution of the number 
of procedures, characteristics of patients, complications and 
mortality.

Results: We identified 509 PEG, 26 open and 8 laparoscopic 
surgical gastrostomies. An increasing number of the percutaneous 
approach over the years was observed, while the number of surgical 
gastrostomies remains steady (mean: 2.6/year). All percutaneous 
endoscopic gastrostomies but three were feeding procedures, 
mostly in neurological patients. All laparoscopic gastrostomies were 
feeding procedures in head and neck cancer. Most open surgical 
gastrostomies were secondary procedures, part of more complex 
surgeries, and frequently for drainage purposes. The open surgical 
approach displayed more morbidity and mortality, reflecting the 
severity of underlying diseases.

Conclusions: In our institution, open surgical gastrostomy is 
seldom used, and mostly as part of complex procedures, frequently 
for drainage purposes. PEG is the choice to most dysphagic patients 
needing an enteral feeding access. When not feasible, laparoscopic 
gastrostomy is a suitable alternative. 
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INTRODUCTION 

Enteral nutrition through tube feeding is the recom-
mended nutritional support method for patients whose oral 
intake is insufficient to match their nutritional needs but 

whom, in spite of this, still have an efficient digestive tract, 
able to digest and absorb nutrients. Tube feeding during 
short periods is suitably achieved using a nasogastric tube. 
For enteral feeding during periods longer than three to four 
weeks, gastrostomy is the correct choice and has proven to 
be a successful procedure in patients unable to swallow (1). 
Furthermore, gastrostomy may also be used for drainage/
decompressive purposes for patients with subocclusive dis-
orders. Since Gauderer, in 1980, described the endoscopic 
approach to establish a gastrostomy (3), PEG became the 
gold standard for long enteral feeding (4,5) and surgical 
gastrostomy (SG) declined, only to be used occasional-
ly. Endoscopic gastrostomy brought several advantages. 
Not only did it eliminate the need for an operating room, 
but also yielded a reduction in complications, operative 
time, and costs (5,6). However, endoscopic gastrostomy 
is not always feasible, most commonly when endoscopy 
cannot be performed in advanced head and neck cancer 
causing obstruction, or if diaphanoscopy of the stomach is 
not achieved. In those cases, gastrostomy must be accom-
plished using another method. Radiologically oriented 
gastrostomy is safe and useful (7,8), but most radiology 
teams do not have a large experience in this approach. 
Conversely, surgical teams of most large hospitals have 
some experience in performing surgical gastrostomies 
either as a single procedure or as part of a more complex 
surgical procedure. In the recent years, laparoscopic gas-
trostomy (LG) became more popular (2,9) as an alternative 
for open surgical gastrostomy (OSG).

There is a clear awareness that, as endoscopy units per-
form more and more PEG procedures, the number of SG 
performed drops. To the best of our knowledge, there is 
only a recent large study on SG, and it is from a center 
were the availability of PEG procedure is unreliable (10). 
In the endoscopic gastrostomy era there are no systematic 
studies evaluating the role of SG in any center with large 
experience in endoscopic gastrostomy. 
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The aim of the present study was the retrospective eval-
uation of the usefulness of surgical gastrostomy in a ter-
tiary center with a large experience in PEG procedures.

METHODS

A retrospective study was performed ranging an interval of 13 
years (from January 2000 to December 2012). SGs were identified 
using the procedure codes ICD-9 (43.19 - Other gastrostomy), and 
PEG through clinical files from the Enteral Feeding Team. Using 
digital and paper clinical records, we collected the following data: 
age, gender, primary diagnosis, underlying disease, date of proce-
dure, technique used, primary surgery (in cases where gastrostomy 
was an adjuvant procedure), complications and 30-day mortality 
rate. We excluded patients under 18 years and with incomplete or 
misclassified files. Patients were distributed in four groups according 
to the underlying disorder: a) neurological dysphagia; b) head and 
neck cancer (HNC); c) other diseases requiring feeding gastrostomy; 
and d) drainage/decompressive gastrostomy. 

The three gastrostomy procedures, PEG, OSG and LG, were 
compared concerning the evolution of the number of procedures over 
time, demographic and clinical characteristics of patients, compli-
cations and 30-day mortality. Statistical analysis was accomplished 
with PASW Statistics 18. Fisher’s exact test was applied to cate-
gorical variables, and Student’s t-test was used to compare means. 
Results are considered significant at a 5% significance level. 

RESULTS

We identified 543 patients submitted to gastrostomy: 
509 PEG and 34 SG. These 34 SG include 26 OSG and 
8 LG. The distribution of the procedure over the study 
period is showed in figure 1. Data show a progressive 
increase of PEG procedures and a steady number of SG 
from 0 to 4 every year, with an average of 2.6 per year. 
Laparoscopic gastrostomy was introduced in 2006 but 
the regular use of LG did not completely eliminate the 
use of OSG. 

The 509 PEG were performed on 163 females and 346 
males, with ages ranging from 18 to 96, mean 63 ± 15.7. 
Only 3 (0.6%) were drainage procedures; the remaining 
506 were feeding gastrostomies. From those, 265 (52%) 
PEGs were performed on patients with neurological dys-
phagia, 190 (37.3%) were performed on HNC patients, and 
51 (10%) as feeding gastrostomies in other clinical settings.

Among the 34 SG, eight were excluded from further 
analysis due to incomplete records. The remaining 26 were 
21 males and five females, ages ranging from 18 to 96 
years, with a mean 59.6 ± 14.8. Neither gender nor ages 
were statistically different from PEG patients (p values 
0.199 and 0.238, respectively). 

Among the 26 evaluated patients submitted to SG, eight 
were laparoscopically assisted surgical gastrostomy, while 
18 underwent OSG. All of the eight LG were performed for 
feeding purposes on male patients with HNC. All of them 
had been previously proposed for PEG with failure of the 
procedure. The 18 patients that underwent OSG included 
13 males and five females. Only in five OSG was the main 
surgical procedure, including four feeding procedures: 
two patients with HNC and two patients with esophageal 
cancer (lower third). These surgical procedures were pre-
vious to the introduction of LG. One patient underwent 
OSG as a drainage procedure for gastric carcinoma. In 
13 patients, it was a secondary procedure in which feed-
ing was the gastrostomy aim in only six. In the remaining 
seven patients, the gastrostomy was a secondary drainage 
procedure (Table I). In the eight patients with drainage 
gastrostomies, feeding was achieved through jejunostomy 
in six and total parenteral nutrition in two.

Analyzing SG distribution according to the four defined 
groups (underlying disorder or purpose of gastrostomy), 
surgical approach was predominantly used for feeding pur-
poses in HNC patients and drainage in other more com-
plex situations. No neurological patients needed surgical 
gastrostomy (Fig. 2).

Complication rate and mortality during the first 30 days 
after the procedure was different among procedures. No 
morbidity or 30-day mortality was identified following LG. 

Of the patients submitted to PEG, three suffered dis-
location of the tube into the peritoneum with peritonitis 
due to leakage of gastric contents. All of them underwent 
emergence surgery, and one patient died as a consequence 
of this complication. The other two patients underwent 
surgical gastropexy and the tube was successful placed. 
Seven other patients suffered dislocation of the tube into 
the abdominal wall creating “buried bumper syndrome”, 
all of which were solved with endoscopic replacement of 
the PEG tube. Although 30-day mortality for PEG was 
13.4% (68 patients), most patients died from the under-
lying disease and only one died as a consequence of a 
complication of the PEG technique. 

Complications occurred in five patients submitted 
to OSG (27.8%) consisting of two cases of dehiscence 
(11.1%) and three with peristomal infection (16.7%). 

Fig. 1. Distribution of procedures by year. SG: Surgical gastrostomy (either 
open or laparoscopic); PEG: Percutaneous endoscopic gastrostomy.
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Although 30-day mortality for PEG was 13.4% (68 
patients) and 33.3% for OSG (six patients), the difference 
was not statistically significant (p = 0.154). 

DISCUSSION

The introduction of PEG as the preferred method for 
enteral access to feed a dysphagic patient is well estab-

lished since the early nineties. Stiegmann et al. (11) 
demonstrated then that not only PEG was economically 
superior to SG, but that morbidity and mortality were also 
equivalent. Later, it has become clear that PEG has, in 
fact, lower complication rate than SG, as demonstrated 
in a prospective randomized trial by Ljundhal et al. (6). 
As experience with the method grew and it became more 
available, PEG extended the indications for gastrostomy 
to a greater number of patients, meeting an increasing 
demand (12,13). In this new clinical paradigm, the role 
for SG remained up for debate. The authors were able to 
document the applications of this procedure in a tertiary 
center, observing in which situations SG is still performed. 
A progressive increase of PEG procedures was notorious, 
while the number of SG remained low over the years, and 
mostly executed within more complex procedures. 

Before the introduction of LG, surgical gastrostomies 
were performed in two different clinical settings: as isolat-
ed feeding procedures or as a complementary procedure in 
other, more complex, surgeries. After 2006, LG became the 
surgical choice for feeding purposes in patients unsuitable 
for PEG, and OSG was only performed as an adjuvant 
procedure part of complex situations.

As expected, HNC represented 50% of the patients sub-
mitted to SG (against 38% from PEG). LG was used in 
HNC dysphagic patients when PEG was impossible, how-
ever our data suggest that PEG has been able to solve most 
of the HNC patients’ needs for gastrostomy and feeding 
LG was used only after PEG attempt failure. Conversely, 
neurological dysphagia, the most frequent clinical indi-
cation for PEG in our hospital, seldom causes any tech-
nical problem that precludes the endoscopic approach. In 
patients with proximal esophageal cancer the endoscopic 
approach can be challenging, although in the authors’ insti-
tution PEG was successfully performed in 22 out of 27 
patients with this condition, in selected patients unsuitable 
to esophageal stenting (14). Nevertheless, SG (especially 
LG) may be the best option for patients without achievable 
endoscopy. 

Although the 27.8% complication rate for OSG seems 
higher than the 12.1% for PEG, they were not statistically 
different (p = 0.069). This lack of statistical significance 
may be due to the small number of OSG. In fact, the larger 
percentage of complications in OSG seems to uncover the 
more severe nature of the underlying disorders of OSG 
patients. Thirty-day mortality was 33.3% after OSG, con-
trasting with the 13.4% after PEG. This may also reflect the 
complexity and precarious state of the patients submitted 
to major surgical procedures that included OSG. The peri-
stomal infection rate for OSG was 16.7%, similar to the 
previous infection rate reported for our PEG-patients sto-
ma infection (15). No peristomal infections were recorded 
in any of the eight patients undergoing LG.

In contrast with a recent study from Anselmo et al. (10), 
which reported that OSG was performed solely with feed-
ing purposes, in our population, OSG was preserved for 

Table I. Indications for surgical gastrostomy

LG

 HNC (3 PEG failures) 6

 Cancer of the esophagus 2

OSG

As main procedure

 Cancer of the esophagus 2

 HNC 2

 Gastric outlet obstruction 1

As adjuvant procedure

 Esophageal rupture

  Caustic ingestion 1

  Traumatic perforation 1

  Rupture of esophageal diverticulum 2

  Boerhaave 1

 Gastric outlet obstruction

  Peritoneal carcinomatosis 3

  Periampular tumor 2

  Gastric cancer 2

 Cancer of the esophagus 1

Total 26

OSG: Open surgical gastrostomy; LG: Laparoscopic gastrostomy.

Fig. 2. Technique by underlying disorder or purpose. OSG: Open surgical 
gastrostomy; PEG: Percutaneous endoscopic gastrostomy. All laparoscopic 
gastrostomies were performed in head and neck cancer patients.
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more complex situations in which gastrostomy was a sec-
ondary procedure, frequently for drainage purposes, when 
nutritional support was provided either by jejunostomy or 
total parenteral nutrition. 

Endoscopic percutaneous is, and should be, first line 
approach in establishing an enteral feeding access. Nev-
ertheless, there are situations in which safe performance 
cannot be achieved, either by technical difficulties (lack 
of diaphanoscopy) or by disease progression (obstruc-
tion preventing endoscope passage), which warrant an 
alternative. Other methods were described, attempting 
to reduce the shortcomings of PEG. For instance, several 
studies proposed a combination of PEG with laparoscopy 
(laparoscopic assisted PEG) to obviate such conundrums 
(16,17). In our study, we observed that in these situations, 
the preferred method was LG. In fact, our experience with 
LG seems to demonstrate that it is a safe and useful option, 
second only because of costs and longer in-hospital stay. 

A recent study by Lucendo and Ruiz (13) reiterates that 
PEG is the desirable method for feeding patients unable 
to swallow but who maintain a functioning digestive tract. 
Concordantly, in our experience, in a large hospital with 
wide range of neurological and HNC patients needing gas-
trostomy, most of the patients will have a PEG procedure, 
which is cheaper and faster and, for the moment, fairly 
safe. But a small percentage of patients will always be 
unsuitable for PEG and, although more time consuming 
and more expensive, laparoscopic gastrostomy proved to 
be a safe and effective option. 

CONCLUSIONS

In our institution, SG accounts for only 6% of all gas-
trostomies. Recently, OSG is used mainly as part of more 
complex surgical procedures and frequently as a drain-
age procedure, and not as an isolated feeding procedure. 
In these cases, feeding is achieved either by jejunostomy 
or total parenteral nutrition. With over 500 procedures in 
adults in a 13 year interval, PEG is, in our institution, the 
preferred method to achieve enteral feeding in patients 
unable to swallow, even in palliative esophageal cancer 
patients. When PEG is not feasible, laparoscopic gastros-
tomy is the main option for feeding purposes. As far as we 
may anticipate, while the endoscopic approach is available, 
these clinical indications will carry on unwavering through 
the era of endoscopic gastrostomy. 
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