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Abstract

Objective To explore the effects of enteral nutrition support through
percutaneous endoscopic gastrojejunostomy (PEG-J) tube on immune
function, endocrine function and prognosis of patients with severe
craniocerebral injury, so as to improve nutritional status of patients more
effectively. Methods 65 patients with severe craniocerebral injury treated
in our hospital from Jun. 2018 to Oct. 2020 were selected, and divided
into control group (n=26) and observation group (n=39). Control group
was treated with intranasal or oral indwentional gastric tube. Observation
group received percutaneous endoscopic gastrojejunostomy. The dosages
of propofol and fentanyl before 7 d, the levels of immune (CD4*,CDs",
CD4*/CDs" ratio) and endocrine function indicators (thyroid stimulating
hormone (TSH), free T3 (F-T3), free T4 (F-T4)) on the 1st d and 7th d of
treatment and prognosis (28 d mortality, duration of mechanical
ventilation, duration of ICU, and incidence of ventilator-associated
pneumonia (VAP)) were compared between the two groups. Results No
significant difference existed in the dosages of propofol and fentanyl
between the two groups before 7 d of treatment. On the 1st d of treatment,
CD4", CDs" and CD4"/CDs* levels barely differed between the two groups,
but obviously reduced after 7 d of treatment, with CD4* and CD4*/CDs*
levels evidently higher in observation group than in control group, and
similar CDsg" level in the two groups. The similar trends were observed on
the serum levels on the Ist d of treatment and the 7" d of treatment.
Conclusion PEG-J enteral nutrition support therapy has a good effect on
patients with severe craniocerebral injury through relieving pain and
restless symptoms, and improving immune and endocrine functions, with

better prognosis.
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Introduction

Severe craniocerebral injury is one of the common
conditions in the intensive care unit (ICU). It is an
injury to the cranial tissue caused by direct or indirect
violence to the head, which is critical and places
patients at greater risk of disability and death [1]. The
enhanced gluconeogenesis, accelerated protein
catabolism and reduced protein synthesis in patients
with severe craniocerebral injury result in insufficient
nutrient supply in the body, further increasing the
length of hospital stay, incidence of infection and
morbidity and mortality, therefore timely nutritional
support for patients with severe craniocerebral injury
is particularly important in clinical treatment [2-4]. At
present, it is commonly believed that enteral nutrition
is more effective in correcting malnutrition in patients,
and some studies have shown that early enteral
nutrition can reduce the inflammatory response of
patients with severe craniocerebral injury, improve the
internal environment of the body and promote
recovery [5]. Early enteral nutrition is a form of
nutrition support via the gastrointestinal tract. The
main routes include oral and transcatheter input, of
which transcatheter input mainly includes intranasal
or oral indwelling gastric tube and percutaneous
gastrojejunostomy tube (PEG-J) [6]. Although it has
the advantages of being non-invasive, economical and

can be used at an early stage, it is prone to reflux and

misaspiration, resulting in apnea or asphyxia. Some
scholars found[7] that PEG-J could improve the
quality of life and nutritional status of patients with
cancer-caused intestinal obstruction and reduce the
incidence of complications, but few studies have
reported the role of PEG-J in the nutritional supply of
severe cranio-cerebral injury. Therefore, in this study,
PEG-J was applied to enteral nutrition support in
severe craniocerebral injury in order to improve the

nutritional status of patients more effectively.

Data and methods

General information

Study subjects

Sixty-five patients with severe craniocerebral injury
who attended our hospital from June 2018 to October
2020 were selected as study subjects and divided into
control group (n=26) and observation group (n=39)
according to different enteral nutrition support
therapies. The difference between the two groups was
statistically significant (P<0.05) due to the different
preoperative preparation time for enteral nutrition
support therapy, but the difference in gender, age,
body mass index (BMI) and acute physiological and
chronic health score (APACHE II) between the two
groups was not statistically significant (P>0.05) and

was comparable, see Table 1.

Table 1 Comparison of clinical baseline information between the two groups

Gender APACHE II Time of tube
Groups Cases Age (years old) BMI (kg/m?) )
(male/female) score(point) placement (d)
Observation
39 23/16 60.2446.35 22.45+2.37 16.24+2.41 3.71£0.74
group
Control group 26 16/10 62.4846.19 21.48%2.16 15.89+£2.26 1.2440.32
2 0.043 -1.407 1.674 0.588 16.018
P 0.836 0.164 0.099 0.559 0.000

Inclusion and exclusion criteria

Inclusion criteria: all patients were clinically
diagnosed with severe craniocerebral injury [8], with
onset <24 h and were mechanically ventilated;
exclusion criteria: those who died within 24 h of

admission; those who did not breathe on their own for

24 h for non-pharmacological reasons; those with
chronic diseases of the heart, liver, kidney, lungs and
other vital organs; those who had previous
gastrointestinal surgery; those with severe damage to
the gastrointestinal tract The study was conducted in

patients with severe coagulation disorders, severe
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abdominal hypertension and general oedema;
intolerance or allergy to the drugs used in the study;

and poor compliance with the study.

Methods

Operation method

Patients in the control group were immediately
admitted to the hospital with an intranasal or oral
gastric tube and enteral nutrition support. In the
observation group, enteral nutrition support was
administered via a gastric tube and PEG-J was
performed within 5 d of admission: the patient fasted
for at least 8 h before the procedure and was placed in
a supine position with the head elevated at 30°. The
gastroscope was inserted through the oral cavity, and
the puncture site was set 3-5 cm outside the left upper
abdominal rib cage in the lower midline by means of
finger pressure on the abdominal wall and fluoroscopy,
and the patient was given conventional local
anaesthesia. The gastrostomy tube is pulled into the
gastric cavity until it is firmly attached to the gastric
wall; the left lateral position is changed, the caudal
end of the gastrostomy tube is separated, the
connector is attached externally, the small
enterostomy tube is placed into the gastric cavity
through the gastrostomy tube, the small enterostomy
tube is slowly delivered to the descending duodenum
with the help of the gastroscope using foreign body
forceps, then the gastroscope and foreign body forceps
are retreated to the gastric cavity, the small
enterostomy tube is again clamped in the gastric
cavity with foreign body forceps and continued to the
small intestine, and after confirming that the fistula is
fixed, enteral After confirming that the fistula is fixed,

enteral nutritional support is administered.

Enteral nutrition

Allergy was used as the enteral nutrition preparation
and the final target energy was 30 kcal/(kg-d) in both
groups. In the control group, the speed of enteral
nutrition was adjusted according to the amount of
gastric contents remaining in the patient, and the rate
of enteral nutrition was adjusted upwards by 10 ml/h

every 6 h. If the amount of gastric contents remaining
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was <250 ml, the rate of enteral nutrition was adjusted
upwards by 10 ml/h; if the amount of gastric contents
remaining was >250 ml, the enteral nutrition rate was
maintained and the gastric contents were infused back.
10 ml/h and the gastric contents were returned. In the
observation group, the rate of enteral nutrition was
adjusted according to whether the patient had reflux
and vomiting, and the adjustment method was the
same as that of the control group. If after 7 days of
enteral nutrition the patient is still unable to achieve
the target energy, the patient will be supplemented

with parenteral nutrition preparations.

Treatment

Patients in both groups were treated with conventional
heavy craniocerebral injury treatment, monitored
blood glucose and serum albumin levels, and given
sedative and analgesic drugs by micropump injection.
The sedative drug of choice was propofol injection,
with a target RASS sedation score of -1 to 0. The
analgesic drug of choice was fentanyl citrate injection,
with a target CPOT pain score of <2. If the patient is
mechanically ventilated for more than 14 d, a

tracheotomy is performed.

Observation indicators

(O Comparison of propofol and fentanyl dosage in
the first 7 d between the two groups. Immune function:
5 ml of fasting peripheral venous blood was collected
in the morning on the 1st and 7th day of treatment,
respectively, and the serum was separated by
centrifugation (3500 r/min for 10 min) and stored at
-80°C for measurement. Endocrine function: 5 ml of
fasting peripheral venous blood was collected in the
morning on the 1st and 7th day of treatment,
respectively, and serum thyroid stimulating hormone
(TSH) levels were measured by immunofluorescence
analysis, and serum free T3 (F-T3) and free T4 (F-T4)
levels were measured by radioimmunoassay. @
Prognostic indicators: 28-d morbidity and mortality
rate, duration of mechanical ventilation, ICU time and
incidence of ventilator-associated pneumonia (VAP),
the starting point of observation was the time when

the patient was transferred to ICU, the end point was
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the time when the patient was transferred out of ICU
or died, the follow-up period was 28 d. 28-d morbidity
and mortality rate = number of morbidity and
mortality cases/total cases x 100%, incidence of
ventilator-associated pneumonia (VAP) = occurrence
of The incidence of VAP = number of VAP cases/total

cases x 100%.

Statistical methods

Statistical analysis was performed using SPSS 19.0.

Count data were compared using the 2 test, and
measurement data were expressed as mean + standard

deviation (" x+s).

Results

Comparison of propofol and fentanyl dosage in the
first 7 d between the two groups

There was no significant difference between the
dosage of propofol and fentanyl in the first 7 d
between the two groups (P>0.05), see Table 2.

Table 2 Comparison of propofol and fentanyl dosage in the first 7 d in the two groups

Groups Cases Propofol (mg) Fentanyl (mg)
Observation group 39 913.65+£105.47 0.71+0.16
Control group 26 964.39+£135.69 0.79+0.19
ty? -1.693 -1.831
P 0.095 0.072

Comparison of immune function index levels
between the two groups of patients atd 1 and d 7
of treatment

On the first day of treatment, there was no
significant difference in the levels of CD4+, CD8+
and CD4+/CD8+ ratio between the two groups
(P>0.05); on the seventh day of treatment, the levels
of CD4+, CD8+ and CD4+/CD8+ ratio of patients
in both groups were significantly lower than those
on the first day of treatment (P<0.05), but the levels
of CD4+ and CD4+/CD8+ ratio of patients in the
observation group were significantly higher than
those in the control group (P<0.05). However, the
CD4+ level and CD4+/CD8+ ratio of patients in the
observation group were significantly higher than

those in the control group (P<0.05), and there was

no significant difference between the CD8+ levels

of patients in the two groups (P>0.05), see Table 3.

Comparison of endocrine function index levels
between the two groups of patients atd 1 and d 7
of treatment

On the 1st d of treatment, there was no significant
difference between the serum TSH, FT3 and FT4
levels of patients in both groups (P>0.05); on the
7th d of treatment, the serum TSH, FT3 and FT4
levels of patients in both groups were significantly
lower than those on the 1st d of treatment (P<0.05),
but the serum TSH, FT3 and FT4 levels of patients
in the observation group were significantly higher

than those in the control group (P<0.05), see Table 4.

Table 3 Comparison of immune function index levels between the two groups of patients at d 1 and d 7 of

treatment
CDs* (%) CDg*(%) CD4"/CDs*
Groups Cases
1d 7d 1d 7d 1d 7d
Observation
39 34424578  25.78+4.36* 24.42+3.78  22.24+3 .45 1.41+£0.36 1.16+0.242
group
Control group 26 35.69+6.12  21.29+4.18*  25.13+3.66  21.35+£3.12? 1.424+0.29 1.00+0.192
t -0.848 4.134 -0.751 1.058 -0.118 2.853
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P 0.400 0.000

0.455 0.294 0.906 0.006

Note: Comparison with d 1, ?P<0.05.

Table 4 Comparison of endocrine function index levels between the two groups at d 1 and d 7 of treatment

TSH (Uiu/mL) FT3 (pg/mL) FT4 (pg/mL)
Groups Cases
1d 7d 1d 7d 1d 7d
Observation
39 0.87+0.36 0.75£0.27*  3.51£0.49  2.86+0.33% 11.23£1.65 9.65+1.232
group
Control group 26 0.91+£0.29 0.61£0.26*  3.49+0.48 2.64+0.292 10.79+1.82 8.87+1.09°
t -0.473 2.078 0.163 2.761 1.011 2.619
P 0.638 0.042 0.871 0.008 0316 0.011

Note: Comparison with d 1, ?P<0.05.

Comparison of the prognosis of patients in the two
groups
The duration of mechanical ventilation, ICU time and

the incidence of VAP were significantly less in the

observation group than in the control group (P<0.05),
and there was no significant difference in the 28-d
morbidity and mortality rate between the two groups

(P>0.05), see Table 5 and Figure 1.

Table 5 Comparison of the prognosis of patients in the two groups

28 d death Duration of VAPrate[n(%)]
Groups Cases rate[n(%)] mechanical ICU time(d)
ventilation(d)
Observation group 39 2(5.13) 7.68+£2.15 13.4243.15 8(20.51)
Control group 26 2(7.69) 12.46+2.39 16.57+4.24 14(53.85)
t 0.178 -8.397 -3.435 7.741
P 0.673 0.000 0.001 0.005
EE 100
- T e T
= T O —————————
=
=
£ 507 :
c — Observation group
E L
- ==+ Control group
=
= 0 T T T 1
- 0 7 14 21 28
Survival time (d)
Figure 1 28 d survival curves for both groups
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Discussion

With the increasing number of construction and traffic
accidents and violent crimes, the incidence of severe
craniocerebral injuries is gradually on the rise [9].
Severe craniocerebral injury can induce a stress
response in patients, causing abnormalities in central
nervous function, resulting in increased secretion of
substances such as catecholamines, glucocorticoids
and glucagon, and decreased insulin secretion, leading
to a state of high oxygen consumption, metabolism
and energy consumption, and abnormal endocrine,
immune and gastrointestinal functions, which affect
the prognosis of patients [10-12]. Some studies
reported [13] that in the early treatment of severe
craniocerebral injury, enteral nutrition can regulate the
body's stress and immune response, correct the
malnutrition state and has a high safety level. Enteral
nutrition support can meet the normal physiological
needs of patients, promote the recovery of
gastrointestinal dynamics, prevent enteric-derived
infections, stimulate the secretion of digestive juices
and gastrointestinal hormones, and facilitate the
increase of visceral blood flow, resulting in a lower
incidence of adverse effects [14]. Roch AM et al.
found[15] that the application of PEG-J enteral
nutrition support therapy in patients with necrotizing
pancreatitis was more effective than the nasojejunal
tube approach. PEG-J can provide enteral nutrition
more effectively and reduce the occurrence of
complications. Santos C A et al[16] also reported that
PEG-J has a better nutritional support effect in cancer
patients. In this study, PEG-J was applied to enteral
nutrition support in patients with severe craniocerebral
injury, and good results were achieved.

The neurological damage to the brain in patients with
severe craniocerebral injury leads to an increase in
intracranial pressure and psychological stress, and
there is often discomfort during the placement of
enteral nutrition catheters, leading to severe pain and
agitation [17]. Propofol is a short-acting alkyl acid
anesthetic with a rapid and stable onset of action,
while fentanyl acts centrally and has a strong
analgesic effect, so the two are used together to

improve the analgesic and sedative effects [18]. In this

study, we found that the dosage of propofol and
fentanyl in the first 7 d in PEG-J patients was less
than that in patients with transnasal or oral gastric
tubes, which indicates that PEG-J patients have a
lesser degree of pain and agitation. This is due to the
long-term compression and friction of the upper
airway and gastrointestinal tract by the gastric tube,
which tends to cause discomfort, whereas the PEG-J
tube is less invasive, has a faster postoperative
recovery, is more comfortable than the gastric tube,
and is easier to tolerate, thus reducing the dosage of
propofol and fentanyl. In addition, the reduced dosage
of drugs reduces the disruption of bowel function,
further relieving patients' pain and agitation symptoms
[19].

Patients with severe craniocerebral injury are in a state
of excessive stress and energy depletion, and the
body's energy reserves and stress tolerance are
insufficient, resulting in immune and endocrine
dysfunction [20]. Some studies have reported [21] that
CD4+ levels and CD4+/CD8+ ratios are decreased in
patients with severe craniocerebral injury, and CD4+
can improve the body's immune response ability,
while CD8+ can cause a decrease in immune response
ability. are common clinical endocrine indicators. Liu
YY and other scholars [22] found that patients with
heavy craniocerebral injury may have thyroid
dysfunction, resulting in reduced thyroid hormone
secretion. In this study, we found that the CD4+ level,
CD4+/CD8+ ratio, serum TSH, FT3 and FT4 levels of
patients in the observation group were significantly
higher than those in the control group on the 7th day
of treatment, suggesting that PEG-J tubes can alleviate
the body's immune and endocrine dysfunction. The
intestine is rich in lymphatic system, which not only
has the function of nutrient absorption, but also has a
better immunomodulatory effect. PEG-J has better
stability and is not easy to detube, which increases the
success rate of enteral nutrition, which is conducive to
the body's nutrient absorption, provides sufficient
energy for neural cell metabolism, thus improving cell
metabolism disorders, reducing brain tissue damage
and relieving the body's immune and endocrine

dysfunction.
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In addition, this study also found that the duration of
mechanical ventilation, ICU time and the incidence of
VAP were significantly better in the observation group
than in the control group, and there was no significant
difference in the 28 d morbidity and mortality rate
between the two groups, which indicated that PEG-J
could improve the prognosis of patients. PEG-J was
well tolerated by the patients. The tip of the PEG-J
catheter was located behind the pylorus, which was
less prone to reflux and less irritating to the
nasopharyngeal = mucosa, resulting in less
nasopharyngeal secretions, which facilitated coughing
and sputum, thus reducing the incidence of VAP. In
addition, PEG-J can improve the nutritional status of
patients, enhance the immune function of the body
and promote disease recovery, thus shortening the
time of mechanical ventilation and ICU for patients.

In conclusion, PEG-J enteral nutrition support therapy
has a better effect on patients with severe
craniocerebral injury, it can relieve patients' pain and
agitation symptoms, improve the body's immune and

endocrine function, and the patients have a better

prognosis.

Acknowledgement
Not applicable.

Conflict of Interest

The authors declare no conflicts of interest.

Author Contributions

Conceptualization, Data curation, Y.D; Writing -
Original draft, D.D.F; Writing - review and editing,
J.Y; All authors have read and agreed to the published

version of the manuscript.

Ethics Approval and Consent to Participate
The study was approved by the Medical Ethics
Committee, and the patients were informed and

consented.

Funding

This research received no external funding.

Exploration and Verfication Publishing

Availability of Data and Materials
The data presented in this study are available on

request from the corresponding author.

Supplementary Material
Not applicable.

References

[1] Eshete A, Taye F. Magnitude of Severe Head
Injury and Its Associated Factors among Head Injury
Patients in Gedeo Zone, Southern Ethiopia: A
Two-Year Retrospective Study [J]. Ethiop J Health Sci,
2018, 28(3): 323-330.

[2] Abdelmalik PA, Draghic N, Ling GSF.
Management of moderate and severe traumatic brain
injury [J]. Transfusion, 2019, 59(52):1529-1538.

[3] Du T, Jing X, Song S, et al. Therapeutic Effect of
Enteral Nutrition Supplemented with Probiotics in the
Treatment of Severe Craniocerebral Injury: A
Systematic Review and Meta-Analysis [J]. World
Neurosurgery, 2020, 139: e553-e571.

[4] Binod B, Flynn-O’Brien Katherine T, Simpson P
M, et al. Enteral Nutrition Initiation in Children
Admitted to Pediatric Intensive Care Units After
Traumatic Brain Injury [J]. Neurocrit Care, 2018,
30(1):193-200.

[5] Malekahmadi M, Moghaddam O M, Islam S M S,
et al. Evaluation of the effects of pycnogenol (French
maritime pine bark extract) supplementation on
inflammatory biomarkers and nutritional and clinical
status in traumatic brain injury patients in an intensive
care unit: A randomized clinical trial protocol [J].
Trials, 2020, 21(1):162.

[6] Wischmeyer PE, Carli F, Evans DC, Guilbert S, et
al. American Society for Enhanced Recovery and
Perioperative Quality Initiative Joint Consensus
Statement on Nutrition Screening and Therapy Within
a Surgical Enhanced Recovery Pathway: Erratum [J].
Anesth Analg, 2018, 126(6):1883-1895.

[7] Ohkubo H, Fuyuki A, Arimoto J, et al. Efficacy of
percutaneous endoscopic gastro-jejunostomy (PEG-J)
decompression therapy for patients with chronic
intestinal (CIPO) [J1].
Neurogastroenterol Motil, 2017, 29(12).

pseudo-obstruction


http://lxqk.sunplus.wang/qikan/index.html

Diagnostic Brain Medicine 2023; 4(1): 16-23

[8] Likhterman LB, Kravchuk AD, Okhlopkov VA, et

al. Printsipy sovremennoi diagnostiki
cherepno-mozgovoi travmy [Modern approaches to
the diagnosis of head injury] [J]. Zh Nevrol Psikhiatr
Im SS Korsakova, 2018, 118(11):93-99.

[9] Iaccarino C, Carretta A, Nicolosi F, et al.
Epidemiology of severe traumatic brain injury [J]. J
Neurosurg Sci, 2018, 62(5):535-541.

[10] Shi J, Dong B, Mao Y, et al. Review: Traumatic
brain injury and hyperglycemia, a potentially
modifiable risk factor [J].
7(43):71052-71061.

[11] Pearn ML, Niesman IR, Egawa J, et al.

Oncotarget, 2016,

Pathophysiology Associated with Traumatic Brain
Injury: Current Treatments and Potential Novel
Therapeutics [J]. Cell Mol Neurobiol, 2017,
37(4):571-585.

[12] Mei M, Yao M, Li J, et al. Dynamic changes in
early gastric cantrum motility in craniocerebral injury
patients [J]. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue,
2019, 31(5):603-606.

[13] Ohbe H, Jo T, Matsui H, et al. Early enteral

nutrition in patients with severe traumatic brain injury:

a propensity score-matched analysis using a
nationwide inpatient database in Japan [J]. Am J Clin
Nutr, 2020, 111(2):378-384.

[14] Zhang G, Zhang K, Cui W, et al. The effect of
enteral versus parenteral nutrition for critically ill
patients: A systematic review and meta-analysis [J]. J
Clin Anesth, 2018, 51:62-92.

[15] Roch AM, Carr RA, Watkins JL, et al.
Percutaneous Gastrostomy in Necrotizing Pancreatitis:
Friend or Foe? [J].
24(12):2800-2806.

[16] Santos C A, Pereira M, Martins V S, et al.

J Gastrointest Surg, 2020,

Traqueoesophageal fistula patients fed through
percutaneous endoscopic
gastrostomy/gastrojejunostomy: nutritional status and
clinical outcome [J]. Nutricion hospitalaria, 2015,
32(2): 691-695.

[17] Myburgh JA. Intracranial pressure thresholds in
severe traumatic brain injury: Pro [J]. Intensive Care
Med, 2018, 44(8):1315-1317.

[18] Colton K, Yang S, Hu PF, et al. Pharmacologic

Treatment Reduces Pressure Times Time Dose and
Relative Duration of Intracranial Hypertension [J]. J
Intensive Care Med, 2016, 31(4):263-9.

[19] Song RR, Tao YF, Zhu CH, et al. Effects of
nasogastric and percutaneous endoscopic gastrostomy
tube feeding on the susceptibility of pulmonary
infection in long-term coma patients with stroke or
traumatic brain injury [J]. Zhonghua Yi Xue Za Zhi,
2018, 25, 98(48):3936-3940.

[20] Sav A, Rotondo F, Syro LV, et al. Pituitary
pathology in traumatic brain injury: a review [J].
Pituitary, 2019, 22(3):201-211.

[21] Ritzel RM, Doran SJ, Barrett JP, et al. Chronic
Alterations in Systemic Immune Function after
Traumatic Brain Injury [J]. J Neurotrauma, 2018,
35(13):1419-1436.

[22] Liu YY, Brent GA. Thyroid hormone and the
brain: Mechanisms of action in development and role
in protection and promotion of recovery after brain

injury [J]. Pharmacol Ther, 2018, 186:176-185.

Exploration and Verfication Publishing


http://lxqk.sunplus.wang/qikan/index.html

