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Purpose: We retrospectively compared the complications, blood biochemical indexes and outcomes in patients with swallowing
disturbances receiving nasogastric tube (NGT) feeding and percutaneous endoscopy gastrostomy (PEG).

Methods: Among 160 patients, 72 cases received PEG and 88 cases received NGT. All patients were followed up for two years. We
collected their clinical data from the medical records. Indicators, such as body mass index (BMI), white blood cell (WBC),
hemoglobin (HGB), complications, including recurrent aspiration pneumonia, gastrointestinal bleeding, reflux esophagitis, and out-
comes (survival or death) were compared between the two groups semi-annually.

Results: SAt both six months and one year after receiving treatment, there was no statistical difference between the two groups in
indicators, complications and outcomes, with all P >0.05. It can be seen that, when the patients were followed up for one and a half
years18 months, ALB was lower in the NGT group (33.81+0.46) compared with the PEG group (36.14+0.50) (P <0.05). After two
years of follow-up, differences between the NGT and PEG group could be seen in a variety of indicators, including BMI (20.08+0.27
vs 21.03£0.25), WBC (9.12+0.56 vs 7.08+0.29), ALB (33.11£0.43 vs 35.7540.49), creatinine (55.07+1.83 vs 63.21+2.94), and the
complications, such as aspiration pneumonia, gastrointestinal bleeding, reflux esophagitis, and electrolyte disorder, in the PEG group
were significantly reduced compared to the NGT groupthan that in its counterpart, P <0.05. In the two-year follow-up period, there
were 13 and 22 patients died in the PEG group and NGT group, respectively.

Conclusion: Both techniques are safe and effective in the short term. However, on a longer-term basis, PEG is shown to be superior
to NGT feeding in improving nutrition and preventing common complications for patients with swallowing disturbances.
Keywords: percutaneous endoscopy gastrostomy, nasogastric tube feeding, swallowing disturbances, two-year, follow-up

Introduction

Patients, who are under the conditions related with swallowing disorders such as dementia, stroke, neurological diseases,
head or neck cancers, physical obstruction, can develop low nutrition affecting their recovery from surgery, injury or
illness.! Data showed that dysphagia occurs in 11-14% of community-dwelling older people, 13—15% of old patients
with pneumonia and 35-69% of stroke patients.” For patients at nutritional risk or malnourished who cannot meet their
nutrient requirements by normal dietary intake, who have a functioning gastrointestinal tract, enteral feeding is essential
way and is recommended by European Society for Clinical Nutrition and Metabolism (ESPEN) to provide nutritional
support to meet metabolic requirements.’ In clinic, a tube is frequently used to insert into the stomach of somebody who
cannot eat, and this is called enteral tube feeding. The tube could be inserted into the stomach through a small cut in
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patients’ belly, or pass through their nose into their stomach.*> These two ways are called percutaneous endoscopy
gastrostomy (PEG) and nasogastric tube (NGT) feeding, and both of them are commonly-used, effective techniques to
provide nutritional support.®

NGT feeding seems to maintain enteral immunity and prevent bacterial translocation since it refers to intake of food
through the gastrointestinal tract via a tube.” However, it has been found to be associated with swallowing dysfunction,
pain discomfort, and a higher risk for patients who have problems to remove the tube.® Moreover, the benefits of NGT
feeding in older individuals with eating disorders are controversial. Some research indicated that it could improve their
nutritional status and increase survival rate.” Some other retrospective observational studies reported NGT increases
physical suffering while offering no benefits in survival, nutritional status and other complications.'® PEG, which is the
most common endoscopic procedure performed worldwide, is a route preferred for patients with a functional gastro-
intestinal system. Although generally considered to be safe, having well-known advantages, there are still minor and
major short-term and long-term complications of this technique. Minor complications reported include wound infection,
tube leakage to abdominal cavity, stoma leakage, tube blockage, gastric outlet obstruction, etc. Meanwhile, major
complications, such as aspiration pneumonia, hemorrhage, buried bumper syndrome, perforation of bowel, are not
common but can also occur after PEG tube insertion.'" At present, there are few comparative studies on the long-term
effects of the two methods in patients with intake disorders.

In this study, we compared complications, indications and outcomes of these two techniques in 160 patients with
swallowing disturbances observed at 6, 12, 18, and 24 months, respectively.

Materials and Methods

Subjects

We retrospectively analyzed the clinical data of all 670 patients admitted to our hospital from January 2019 to June 2020 and
received enteral nutritional support (NGT or PEG); 160 cases were then recruited for further analysis. Inclusion criteria were:
(1) nutrition support time of tube feeding was more than six months and (2) the clinical data were well-documented in the
follow-up period. Exclusion criteria were: (1) congenital or acquired organic gastrointestinal diseases, (2) severe liver and
kidney dysfunction, and (3) severe metabolic diseases. Among 160 patients, 88 cases received NGT and 72 cases received
PEG and were named NGT and PEG group, respectively.

NGT Feeding

The patient was in sitting or lying position, with head back slightly. After checking and cleaning the patient’s nasal cavity
with a wet cotton swab, the operator dragged the gastric tube with gauze in his left hand, and clamped the front end of the
gastric tube with vascular forceps in his right hand to measure the length of the intubation. For adults, it is 45—55 cm. The
gastric tube was marked by adhesive tape and lubricated, then was slowly pushed along one of the patient’s nostrils. The
patient was instructed to swallow when the gastric tube was 14 to 16 cm deep. If the patient had choking and dyspnea,
considering it entering into the trachea by mistake, the operator should pull out the gastric tube immediately. When the
gastric tube reached its expected depth, it was fixed on the nasal wing and cheek with adhesive tape.

Peg

Before operation, fasting time for the patient should be more than 6 hours. He or she was placed in the supine position
with his or her head to the left, then was given propofol intravenously under ECG monitoring. Firstly, the gastroscope
was performed to observe the structure, mucosa of stomach and duodenum, and inflate the stomach to make it fill and
expand until its wall and the abdominal wall were close together. The endoscopist observed the gastroscope light through
the abdominal wall, moved the gastroscope light to the rear of the proposed fistula position, and selected the puncture
point at the anterior wall of the junction of the antral body to avoid the area with abundant blood vessels as far as
possible. Then, the puncture site was sterilized, a paved sterile sheet was applied and local infiltration anesthesia was
performed. The operator made a 0.5-1.0 cm incision on the skin of the puncture site, slowly entered the gastric cavity
with the injection needle, withdrew the injection needle, took the trocar and punctured it into the gastric cavity through
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the abdominal wall, put the guide wire into the gastric cavity and put the snare into the stomach through the live
inspection hole of the gastroscope. Next, the endoscopist grasped the guide wire and pulled it out, together with the
gastroscope. After connecting the guide wire with the gastrostomy tube, the guide wire was pulled from the abdominal
wall to make the gastrostomy tube enter the stomach through the esophagus. The gastroscope was inserted into the
stomach again to observe the situation of the gastrostomy tube. In the last step, gastrostomy tube was fixed after the disc
in the stomach was closely fitted with the stomach wall, gastrostomy tube disc and the abdominal wall was kept in
a slight tension state. All patients underwent routine CT scanning after PEG to ensure successful catheterization.

Follow-Up and Data Collection

After the operation, all the patients were hospitalized at least every six months for swallowing function test and nutritional
status assessment. The blood tests were done immediately after the patient was admitted to our department. The height was
identified by a tape measure in the patient’s supine position, and the weight was checked by a bed with a scale. We made
a diagnosis of reflux esophagitis by the symptoms of acid regurgitation and heartburn. Gastrointestinal bleeding was diagnosed
by positive fecal occult blood test. We collected their clinical data from the medical record for two years. Indicators, such as
body mass index (BMI), white blood cell (WBC), hemoglobin (HGB), platelet (PLT), albumin (ALB), creatinine, blood urea
nitrogen (BUN), C-reactive protein, complications including aspiration pneumonia, gastrointestinal bleeding, reflux esophagi-
tis, etc., and outcomes (survival or death) were compared between two groups semi-annually. If the patient was not admitted on
time, the charge nurse in our department would connect with him or her family members and found out the reason. It should be
noted that the cases of death in short-time follow-up was also calculated as the death cases in the next round of follow-up. For
example, if the patient died in one half of the year, he or she could also be calculated as a case of death in every semi-annual
follow-up. Our study, with the protection of privacy and no harm for the rights of patients, was conducted according to the
principles of the Declaration of Helsinki. Informed consents were obtained from all the participants.

Statistical Analysis

We selected Microsoft Excel for data collecting and used the SPSS 26.0 statistical package for data analysis. The
measurement data were expressed as mean + standard deviation and the student’s #-test was used to evaluate the two
groups’ differences with normally distributed variables. For those data not meeting the normal distribution, Mann—
Whitney U-test was performed. The count data were expressed as numbers and percentages (%), and the chi-square test
was adopted to compare variables between the two groups. We used a continuity-adjusted formula for the chi-square test
if the value of expected cases in one cell was >1 but <5. If a cell had few expected cases (i.e.,< 1) in the table, Fisher’s
exact test was used. A two-tailed P<0.05 was considered statistically significant.

Results

Population Characteristics

A total of 160 patients who had swallowing disturbance were recruited in our study: 72 cases receiving PEG and 88
patients undertaking NGT. They were defined as PEG group and NGT group, respectively. Table 1 compares the
demographic and clinical details of the study populations. The mean age of PEG group was 76.44+1.95 years, having
no significant difference from that of NGT group (73.79£1.90 years); P >0.05. Men accounted for 66.7% and 59.1% in
the two groups, respectively, and there was no statistical significance (P >0.05). As shown in Table 1, basic diseases of
patients in both groups were cerebral infarction, cerebral hemorrhage, Alzheimer’s disease, brain injury, brain tumor,
Parkinson’s disease, myasthenia gravis, ischemic hypoxic encephalopathy (P >0.05). We have not found any significant
differences between the two groups in terms of other demographic information, including smoking status, place of
residence, age-adjusted Charlson Comorbidity Index (aCCI), marital status, and selected laboratory indicators.

Semi-Annual Follow-Up
Table 2 gives us the information that when the patients were followed up at both six months and one year after
receiving treatment, there was no statistical difference between two groups in indicators, complications and
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Table | Baseline Demographic and Clinical Characteristics of Patients in the Two Groups

Characteristics NGT (n=88) PEG (n=72) P-value

Gender 0.412
Male 52 (59.1%) 48 (66.7%)
Female 36 (40.9%) 24 (33.3%)

Age (years) 73.79+1.90 76.44x1.95 0.232

Smoking status 0.555
Never 46 (52.3%) 41 (56.9%)
Ever 42 (47.7%) 31 (43.1%)

Place of residence 0.825
Home 78 (88.6%) 63 (87.5%)
Nursing home 10 (11.4%) 9 (12.5%)

Marital status 1.000
Married 55 (62.5%) 45 (62.5%)
Divorced or widowed 33 (37.5%) 27 (37.5%)

aCcCl 9.36+0.38 8.74+0.30 0.471

Primary disease
Cerebral infarction 47 (53.4%) 32 (44.4%) 0.259
Cerebral hemorrhage 16 (18.2%) 12 (16.7%) 0.802
Alzheimer’s disease 11 (12.5%) 8 (I11.1%) 0.787
Brain injury 5 (5.7%) 5 (6.9%) 0.743
Brain tumor 2 (2.3%) 4 (5.5%) 0.503
Parkinson’s disease 2 (2.3%) 3 (4.2%) 0.819
Myasthenia gravis 2 (2.3%) 3 (4.2%) 0.819
Ischemic hypoxic encephalopathy 2 (2.3%) 2 (2.8%) 0.839
Others I (1.1%) 3 (4.2%) 0.476

Biochemical index
BMI 21.1240.30 21.68+0.41 0.181
WBC (*10°/L) 8.85+0.50 7.86+0.30 0.091
HGB (g/L) 106.7+£2.33 111.9£2.86 0.155
PLT (/L) 256.82+3.87 241.45+4.21 0.396
ALB (g/L) 33.4310.54 34.17+0.55 0.356
Creatinine (umol/L) 63.25+6.78 68.62+5.02 0517
BUN (mmol/L) 5.75+0.55 6.85+0.57 0.182
CRP (mg/L) 16.60+2.59 11.29£2.50 0.143

Abbreviations: NGT, nasogastric tube feeding; PEG, percutaneous endoscopy gastrostomy; aCCl, age-adjusted Charlson
Comorbidity Index; BMI, body mass index; WBC, white blood cell; HGB, hemoglobin; PLT, platelet; ALB, albumin; BUN, blood
urea nitrogen; CRP, C-reactive protein.

outcomes, with all P >0.05. At the time of being followed up for 18 months, it could be seen that the indicator of
ALB of PEG group (36.14+0.50) was higher than that of NGT group (33.81+£0.46). Besides that, patients had similar
possibility to have complications in two group statistically, including pneumonia, gastrointestinal bleeding, reflux
esophagitis, electrolyte disorder, with all P >0.05. When all the patients were followed up at two years, obvious
differences of some indicators and complications could be seen in the two groups Specifically, BMI (21.0340.25),
ALB (35.75+0.49) and creatinine (63.21+2.94) were higher in PEG group than those in NGT group (20.08+0.27,
33.11+0.43, 55.07+1.83), while WBC was markedly decreased in PEG group (7.08+0.29 vs 9.12+0.56). Meanwhile,
complications of patients, such as aspiration pneumonia (40.3%), gastrointestinal bleeding (26.4%), reflux esopha-
gitis (27.8%), electrolyte disorder (43.1%) in PEG group were significantly reduced compared with those in NGT
group (56.8%, 43.2%, 47.7%, 59.1%), with all P <0.05. In addition to that, 13 and 22 patients died of complications
in PEG and NGT groups, respectively, during the two-year follow-up period.
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Table 2 Comparison of Complications, Blood Biochemical Index and Outcomes in the Two Groups Postoperatively Every Six Months

6 Months 12 Months 18 Months 24 Months
NGT PEG P-value NGT PEG P value NGT PEG P-value NGT PEG P-value
(n=88) (n=72) (n=88) (n=72) (n=88) (n=72) (n=88) (n=72)

Complication

Aspiration pneumonia 12(13.6%) 11(15.3%) 0.768 21(23.9%) 19(26.4%) 0.714 34(38.6%) 25(34.7%) 0.61 50(56.8%) 29(40.3%) 0.037*

Gastrointestinal bleeding 9(10.2%) 7(9.7%) 0916 19(21.6%) 15(20.8%) 0.907 30(34.1%) 16(22.2%) 0.099 38(43.2%) 19(26.4%) 0.027*

Reflux esophagitis 8(9.1%) 6(8.3%) 0.866 15(17.0%) 16(22.2%) 0.41 31(35.2%) 16(22.2%) 0.072 42(47.7%) 20(27.8%) 0.010*

Electrolyte disorder 13(14.8%) 13(18.1%) 0.575 21(23.9%) 23(31.9%) 0.255 35(39.8%) 28(38.9%) 0.909 52(59.1%) 31(43.1%) 0.043*
Biochemical index

BMI 21.66+0.27 20.96+0.28 0.084 21.63+£0.27 21.11£0.33 0.233 21.80£0.31 21.51£0.41 0.083 20.08+0.27 21.03£0.25 0.015*

WBC (*109/L) 8.26+0.48 7.14£0.32 0.08 7.87+0.44 6.84+0.28 0.096 8.67+0.56 7.61£0.39 0.113 9.12+0.56 7.08+0.29 <0.001*

HGB (g/L) 107.9+2.54 111.6+2.50 0.649 108.5+4.14 109.0+1.99 0.903 106.6+4.02 108.8+1.99 0.585 104.9+3.95 107.7+1.93 0.483

PLT (/L) 249.43+3.64 | 239.56+4.79 0.406 225.39+2.88 | 214.36+3.36 0.398 224.18+3.15 | 216.29+3.82 0.628 231.2842.82 | 219.84+3.47 0.437

ALB (g/L) 34.94+0.51 36.14+0.50 0.121 30.28+0.29 31.72+0.52 0.539 33.81+0.46 36.14£0.50 0.001* 33.11£0.43 35.75+0.49 | <0.001*

Creatinine (umol/L) 57.94%1.91 65.18+4.69 0.212 57.81+£2.31 65.94+5.56 0.281 56.44+2.02 60.26+2.62 0.313 55.07+1.83 63.21£2.94 0.049*

BUN (mmol/L) 6.06+0.50 5.08+0.37 0.143 6.38+0.57 6.60+0.81 0.824 6.12+0.63 6.40£0.76 0.764 5.81+0.50 6.3410.74 0.539

CRP (mg/L) 15.15+2.14 14.52+3.69 0.874 12.83+3.29 13.27+2.18 0.739 15.72+1.84 12.29+2.29 0.295 17.37+2.31 12.18+1.93 0.092
Outcome | 0.857 0.584 0.290

Survival 87(98.9%) 71(98.6%) 79(89.8%) 64(88.9%) 73(83.0%) 62(86.1%) 66(75.0%) 59(81.9%)

Death 1(1.1%) 1(1.4%) 9(10.2%) 8(11.1%) 15(17.0%) 10(13.9%) 22(25.0%) 13(18.1%)

Notes: *P <0.05.

Abbreviations: NGT, nasogastric tube feeding; PEG, percutaneous endoscopy gastrostomy; BMI, body mass index; WBC, white blood cell; HGB, hemoglobin; PLT, platelet; ALB, albumin; BUN, blood urea nitrogen; CRP, C-reactive

protein.
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Discussion

NGT feeding is a very common method of enteral nutrition. Although it is effective, it also brings a variety of difficulties and
complications when applied in clinic.'* PEG, as another technique commonly used by clinicians, was first introduced in 1980
by the application of endoscopy to insert a feeding tube into the stomach.'? Its whole procedure is easy, associated with low
morbidity and mortality.'* Many previous studies have compared the advantages and disadvantages of the two techniques.
Baeten et al recruited 90 patients in their study, of whom 44 were randomized to the NGT group and 44 to the PEG group.
The primary diseases for these patients were neoplasia of the ear, nose, throat and neurologic or post-operative diseases, and
their mean age was 72 years.'> In another study, investigators only included patients with dysphagia secondary to neurologic
diseases in their sample. The mean age of the patients in PEG group was 56 years, whereas the mean age of those in NGT
group was 65 years.'® Follow-up time of these two studies was no more than four weeks. Two studies in 2006 and 2008
included patients with dysphagia after acute stroke with a median age of 65 years and patients with head or neck cancer with
a median age of 60 years.'”'® Compared with these previous studies, patients included in our sample had more basic diseases,
higher mean age and longer follow-up time. This may suggest that the indications of enteral nutrition have widened in recent
years. The outcome of aspiration pneumonia was examined in seven studies from 1992 to 2008 and data showed that 106 out
of 332 cases (31.93%) had pneumonia in the PEG group and 130 out of 313 patients (41.54%) in the NGT group.'>'2*
However, the results of a meta-analysis did not favor PEG in the outcome of pneumonia.”® For other complications, like
reflux esophagitis, a study in 2001 analyzed 82 patients in total and data showed PEG was obviously better than NGT in
reducing it.** Additionally, three researches in 1996, 2008 and 2012 analyzed weight (kg) in patients with swallowing
disturbance, while the result favored neither NGT or PEG.'®?"?> Two studies in 2001 and 2012, nevertheless, reported that
serum albumin levels and hemoglobin were higher in PEG group than in NGT group.**** Our data showed that there were no
significant differences between NGT and PEG within one year. These results attributed to NGT could be effective for nutrition
for a short time, while PEG, which could be considered a surgical strike for patients, may cause body stress reaction and thus
could not show advantage in nutrition support in a short time. Along with time extension, the stimulation of the nasal feeding
tube to the gastrointestinal tract becomes worse, resulting in more obviously adverse reactions, while, after organism
adaptation, PEG becomes a better choice because it is more efficient, less invasive, and more suitable to meet the
physiological requirements.”> After two years of follow-up, it can still be seen that the mortality rate was higher in NGT
group (25.0%) though it is not statistically significant, and most patients died of serious complications and underlying disease
itself. The outcome of mortality was examined in nine previous studies (644 cases in total); most of the follow-up time in
these studies was shorter than ours, and data indicated that 118 out of 330 participants (35.76%) died in the PEG group and
115 out of 330 participants (36.62%) died in the NGT group.*® Since these studies were carried out earlier, this inconformity
may be caused by differences in basic diseases and the quality of long-term care obtained by the participants.

Although PEG is a well-established technique for providing nutrition in malnourished patients, many clinical workers
still have limited understanding about this operation. A survey conducted in China indicated that only 8% of oncologists
had a high level of knowledge about this method; one of the main reasons for those participants not choosing PEG was
unfamiliarity with it or cost of the method.?

There are also some limitations in our study. Concerning ethics, it is not possible to carry out a randomized controlled
trial in clinic. NGT or PEG was conducted according to the patients’ or their family members’ wishes. On the other hand,

the sample in our study is relatively small; cases with some primary diseases were less than ten.

Conclusions

Our experiments identify that, in the short term, both PEG and NGT are safe and effective. On a longer-term basis,
however, PEG is superior to NGT feeding in terms of improving nutrition and preventing common complications for
patients. Thus, for those patients with swallowing disturbances who need longer-term enteral nutrition, PEG could be
a preferred method. In future, we expect to include more samples with a wider variety of primary diseases for longer
follow-up times to confirm this conclusion.
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