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Background/Aims: Percutaneous endoscopic gastrostomy (PEG) is a relatively safe procedure; however, no study has evaluated the 
safety of PEG tube placement in patients over the age of 100 years. 
Methods: We conducted a retrospective review of patient records for patients who underwent PEG tube placement. Thirty patients 
aged 100 years and older were identified and a random sample of 275 patients was selected for comparison.
Results: The mean age of the patients was 80.6±16.2 years. No procedure-related deaths or major complications were identified; the 
overall inpatient mortality rate was 7.6%. Minor complications were noted in 4% (n=12) of the patients. Centenarian patients were 
predominantly female (80% [n=24] vs. 54% [n=147], p=0.006), with a mean age of 100.5±0.9 years. There was no significant difference 
in procedural success rates (93.3% vs. 97.4%, p=0.222) or inpatient mortality (6.7% [n=2] vs. 7.7% [n=21], p=1.000) between the two 
groups. However, a higher minor complication rate was noted in the older patients (13.3% [n=4] vs. 2.9% [n=8], p=0.022). 
Conclusions: Success rates, major complications and inpatient mortality associated with PEG tubes in patients aged over 100 years 
are comparable to those observed in relatively younger patients at our center; however minor complication rates are relatively higher. 
These findings lead us to believe that PEG tubes may be safely attempted in carefully selected patients in this subset of the population.  
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InTRoduCTIon

First described by Gauderer et al. in 1980,1 percutaneous 
endoscopic gastrostomy (PEG) is considered the gold stan-
dard for long-term enteral nutrition in patients unable to 
maintain adequate oral intake; with indications ranging from 
anatomical challenges such as head and neck malignancies 
to functional disorders resulting from neurological disease. 

PEG is a relatively safe procedure, with a success rate of 

95%–98%;2 however, it is associated with a risk of compli-
cations including but not limited to bleeding, aspiration, 
perforation of the aerodigestive tract, injury to surround-
ing structures, immediate or delayed site infections, and 
colocutaneous fistulae.2-4 A review of the literature shows 
a procedure-related mortality rate of 0.8%–1%, with major 
complication rates ranging between 1% and 10%, and minor 
complication rates ranging between 11% and 13%,2,5-8 de-
pending on the definition of major and minor complications.

Progressively older patients are undergoing PEG tube 
placements owing to an increasing life expectancy. Studies 
have shown that procedure-related mortality, in-hospital 
mortality, and one-month mortality are higher in older 
patients,9-11 especially in those aged 75 years and older.9 
Although studies focusing on mortality have been report-
ed, data regarding success rates and complications in the 
geriatric population is sparse. Further, to date, no study 
has evaluated the safety of PEG tube placement in patients 
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aged 100 years or older. Therefore, we decided to conduct a 
retrospective audit of centenarian patients undergoing PEG 
tube placement at our facility, and evaluate the success rate, 
complications, and procedure-related mortality of PEG tube 
placement in this subset of the population.

MATERIAlS And METhodS

A retrospective review of patient records was carried out 
for patients aged 18 years and older who underwent PEG 
tube placement at our institution between July 1, 2011 and 
June 30, 2016. All patients who underwent PEG, regardless 
of the indication, were included in the study. The patients 
were divided into two subgroups based on their age at the 
time of the procedure. Group 1 included patients aged 100 
years and above, whereas Group 2 included patients aged 
between 18 and 99 years at the time of the procedure. A total 
of 2,526 patients were identified, 30 of whom were aged 100 
years and older. The 30 patients were included in Group 1; 
and the remaining 2,496 patients were included in Group 
2. Assuming a minimal correlation of 0.20, a total of 193 
patients were required in Group 2 for achieving 80% power, 
with an alpha of 0.05. To maximize the power of the study, 
a random sample of 275 patients was selected from Group 2 
using a computer-based random number generator, and the 
rest of the patients were excluded from the study.

All case notes, records, and investigations were reviewed, 
and the data were recorded in a predesigned database. 
Post-procedural complications were recorded along with the 
measures taken for their management. The complications 
were grouped into major (post-procedure aspiration, perito-
nitis, major bleeding requiring transfusion or intervention, 
colocutaneous fistulae, site infections, mucosal injuries 
requiring intervention and perforation) and minor (minor 
bleeding from the PEG site, mucosal injuries not requiring 
intervention, inadvertent tube removal within the index ad-
mission, tube leakage and blockage). Descriptive analysis was 
performed by calculating means and standard deviations for 
continuous variables, and proportions for categorical vari-
ables. Fischer’s exact test was used to compare rates, and a 
p-value <0.05 was considered significant.

All PEG tube placements were performed by a creden-
tialed attending gastroenterologist assisted by a fellow. The 
techniques were not standardized and were based upon the 
preferences of the attending gastroenterologist, and the in-
dividual cases. Sedation and airway were managed by our 
colleagues from the department of Anesthesiology or Pul-
monary and Critical Care Medicine.

RESulTS

During the study period, a total of 2,526 patients under-
went PEG tube placement at our institution, of which 30 
were aged 100 years and older. We randomly selected 275 pa-
tients from the remaining patients, using a random number 
generator for a comparison group. Three patients from the 
comparison group were excluded from the final analysis ow-
ing to lack of data, and a total of 302 patients were included 
in the study. 

The mean age of the patients was 80.6±16.2 years. Sig-
nificant comorbidities are highlighted in Table 1. The most 
common indication for PEG tube placement was dysphagia 
and aspiration, accounting for 58.3% (n=176) of the pro-
cedures. This was followed by cerebrovascular accidents 
(n=53, 17.5%), replacement of a malfunctioning PEG tube 
(n=39, 12.9%), and malnutrition with adult failure to thrive 
(n=34, 11.3%). Of the 176 patients with a primary indication 
of dysphagia and aspiration, 22 had an associated second-
ary indication of malnutrition and adult failure to thrive. 
Peri-procedural albumin was available for 244 patients, with 
a mean of 2.5±0.7 g/dL. Values measured within 30 days of 
the procedure were considered in the study. 

In total, 89.1% (n=269) of the procedures were performed 
as inpatients, 9.9% (n=30) were performed as ambulatory 
procedures, and 1% (n=3) were planned as ambulatory pro-
cedures, but were later admitted for further monitoring. An 
overall procedural success rate of 97% was observed, with 
nine procedures aborted owing to lack of a suitable site or 
failure to intubate the esophagus. Procedure time was avail-
able for 176 patients; the median time from insertion of 
scope to withdrawal was 9 minutes. All times were rounded 
off to the next 30 seconds. 

No major procedure-related complications were iden-
tified. Minor complications were noted in 4.0% (n=12) of 
the patients. The most common complications were minor 
mucosal injuries that did not require intervention (1.3% 
[n=4]) and dislodged tubes (1.3% [n=4]), followed by minor 
bleeding (0.7% [n=2]), post-procedure fever (0.7% [n=2]) and 
superficial wound infection (0.4% [n=1]). There were no pro-
cedure-related deaths; however, the inpatient mortality was 
7.6% (n=23) during the index hospitalization. 

Patients aged greater than 100 years
The mean age of the patients in this subgroup was 

100.5±0.9 years. Women comprised a significantly larger 
proportion of this subgroup (80% [n=24] vs. 54% [n=147]) 
in Group 2 (p=0.006). The indications were comparable to 
those in the overall data set, with dysphagia and aspiration 
accounting for 70% (n=21) of the procedures, followed by 



58   

cerebrovascular accidents (16.7%, n=5), malnutrition with 
adult failure to thrive (6.7%, n=2), and replacement of mal-
functioning PEG tube (6.7%, n=2). The mean peri-proce-
dureal albumin was 2.6±0.6 g/dL, compared to 2.5±0.7 g/dL 
in the control group (p=0.738). Data regarding the duration 

of the procedure was available for 18 patients. The median 
time from scope insertion to withdrawal was 9 minutes 
and 30 seconds. There was no significant difference in the 
procedural success rate (93.3% vs. 97.4%, p=0.222) and in-
patient mortality (6.7% [n=2] vs. 7.7 % [n=21], p=1) between 

Table 1. Summary of Demographics, Comorbidities, Indications and Outcomes of the Patients in the Study 

Patients between 18–99 yr
(n=275)

Patients aged 100+ yr
(n=30) p-value

Demographics

Mean age 78.4±15.6 100.5±0.9

Female 54% (147) 80.0% (24) 0.006

Inpatient 89.7% (244) 83.3% (25)

Outpatient 9.6% (26) 13.3% (4)

Outpatient converted to inpatient 0.7% (2) 3.3% (1)

Albumin (mg/dL) 2.5±0.7 2.6±0.6 0.738

Indications

Dysphagia and aspiration 50% (136) 60.0% (18) 

Dysphagia/Aspiration/Faliure to thrive 7.0% (19) 10.0% (3)

Cerebrovascular accident 17.6% (48) 16.7% (5)

Failure to thrive 11.8% (32) 6.7% (2)

Replacement 13.6% (37) 6.7% (2)

Comorbidities

Diabetes mellitus 29.4% (80) 13.3% (4)

Hypertension 64.3% (175) 86.7% (26)

Hyperlipidemia 29.4% (80) 33.3% (10)

Coronary artery disease 27.9% (76) 40.0% (12)

Congestive heart failure 18.0% (49) 36.7% (11)

Chronic kidney disease 8.5% (23) 3.3% (1)

Chronic obstructive pulmonary disease 9.9% (27) 10% (3)

Atrial fibrillation 22.1% (60) 13.3% (4)

Aortic stenosis 2.6% (7) 10% (3)

Hypothyroidism 14.3% (39) 13.3% (4)

Complications

Mucosal injury 0.4% (1) 6.7% (2)

Minor bleeding 0.4% (1) 3.3% (1)

Dislodged tube 1.1% (3) 3.3% (1)

Superficial wound infection 0.4% (1) -
Fever 0.7% (2) -
Any complication 2.9% (8) 13.3% (4) 0.022

Death (unrelated) 7.7% (21) 6.7% (2) 1.000

Unsuccessful procedures 2.6% (7) 6.7% (2)

Success rate 97.4% 93.3% 0.222

Procedure time (min)a) 9.0±3.5 9.5±13.0
a)Procedure time was available for 176 patients; 18 in the group aged 100 years and older and 158 in the group aged between 18 and 99 years.
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patients aged over 100 years, and those aged between 18 and 
99 years. However, a higher rate of minor complications 
was noted in the older patients (13.3% [n=4] vs. 2.9% [n=8], 
p=0.022) (Fig. 1). Two patients had minor mucosal injuries 
that did not require intervention, one developed minor 
bleeding at the site that resolved without intervention, and 
one had a tube that was inadvertently dislodged.

dISCuSSIon 

Geriatric patients are prone to develop dysphagia requir-
ing PEG tube placement, owing to neurodegenerative disor-
ders, cerebrovascular accidents, and malignancies.12 Studies 
have shown higher procedure-related, in-hospital, and one-
month mortality in older patients,9-11 especially in those aged 
75 years and older.9 

Owing to increases in life expectancy, the number of 
centenarian patients is increasing; however, no specific data 
regarding this subset of the population are available. In our 
retrospective review, we identified 30 patients aged over 100 
years who underwent PEG tube placement at our facility 
between July 1, 2011 and June 30, 2016. Although there is no 
validated tool for assessing life expectancy in patients aged 
100 years and older, as a policy, the procedure was offered 
only to patients who were deemed to have a life expectancy 
of at least 30 days via clinical assessment of the patients by 
the primary clinical team. The patients were predominantly 
female, which could likely be attributed to the increased life 
expectancy of women in the US.13 Despite having significant 
comorbidities, the patients tolerated the procedure well. Our 
procedural success rate of 93.3% was comparable to that of 
the controls (97.4%) and to the 95%–98% success rate report-
ed in literature for younger patients.2,5,14,15 Of the two patients 
in whom PEG tube placement was unsuccessful, esophageal 
intubation could not be achieved in the first patient, where-

as the second patient had a large hiatal hernia and a safe 
puncture site could not be identified as a result of the hernia. 
Techniques using spinal needles or 5 Fr drainage needles in 
conjunction with fluoroscopic guidance,3,16 and direct visu-
alization and reduction of the hernia have been described in 
patients with hiatal hernias requiring PEG.17 However, our 
team did not feel comfortable attempting these techniques 
in these patients. The first patient subsequently underwent 
interventional radiology-guided gastrostomy tube placement 
and the second patient underwent a laparoscopic gastrosto-
my tube placement.

No major procedure-related complications were ob-
served in either of the groups. The centenarian group had 
a higher minor complication rate of 13.3% compared to the 
corresponding rate of 2.9% observed in the control group; 
however, this was comparable to the minor complication 
rate of 11%–13% reported in the general population.2,5-8 In 
the centenarian group, two patients had minor mucosal 
injuries, one patient had minor bleeding from the site that 
resolved without intervention, and one patient had an in-
advertently dislodged tube. Of the two patients who had 
mucosal injuries, one patient was undergoing replacement of 
a malfunctioning PEG tube. The patient had an esophageal 
stricture and required the use of an overtube to remove the 
old bumper. The second patient had an uneventful proce-
dure, but was noted to have had a small mucosal tear at the 
esophagogastric junction at the end of the procedure, which 
was likely the result of endoscopic manipulation. None of 
the patients required any intervention, and both patients had 
an uneventful post-procedural course. The limited number 
of complications (total 12, with 8 in the control group) made 
it difficult to reliably evaluate the potential factors that may 
have predisposed the patients to minor complications. Given 
the paucity of patients aged 100 years and above who under-
go PEG tube placement, it may not be possible to obtain an 
adequate sample to estimate such a relationship.

Fig. 1. Rates of unsuccessful procedure (p=0.222), 
complications (p=0.022), and in-hospital mortality 
(p =1) between the two groups, as well as those 
reported in the literature. Note that the data from 
literature is reported as ranges in the discussion; the 
upper limit of the range is plotted on the graph. Sta-
tistical analysis is only between our patients, data 
from literature is plotted for illustrative purposes.

14

12

10

8

6

4

2

0

13.3
13.0

9.5
7.7

6.7 6.7

2.6 2.9

Age <100 Age >100 Literature

Unsuccessful procedures Complications In-hospital mortality

5.0



60   

The overall inpatient mortality was 7.6% (n=23). There 
was no significant difference in the mortality between the 
two groups: the centenarian group had an inpatient mor-
tality of 6.7% (n=2), compared to 7.7% (n=21) in the control 
group. Both groups had lower inpatient mortality rates than 
the 9.0%–9.5% reported in literature.11,18 Of the two patients 
in the centenarian group who died within the index hospi-
talization, the first was being managed for a large thalamic 
hemorrhage resulting in hemiplegia, while the second was 
being managed for severe sepsis secondary to urinary tract 
infection and concomitant cholecystitis. Both patients had 
uneventful procedures, but died from progression of their 
underlying disease. Both patients had advance directives 
for “do not resuscitate” and “do not intubate” prior to their 
deaths. These cases reiterate the need for careful patient se-
lection and timing for PEG tube placements.

It is important to consider that by virtue of the location of 
our hospital and the communities that we serve, our patients 
tend to be older. The mean age of the patients in the control 
or “younger” group was 78.4±15.6 years. However, our suc-
cess, complication, and inpatient mortality rates were com-
parable to those reported in literature.

Although the sample size in our study was small, given the 
limited number of patients aged above 100 years who require 
PEG tube placement, our success and inpatient mortality 
rates are comparable to those of relatively younger patients 
at our center and to those reported in literature. Although 
minor complication rates, although higher than the rates 
observed in the control group, they are comparable to rates 
reported in literature for younger patients. Thus, we can 
speculate that PEG tube placement may be safely attempted 
in carefully selected patients in this subset of the population; 
however, larger studies may be required to further validate 
our findings.
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