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ABSTRACT Objective: In the last period of liver failure, the issue of
nutrition gains importance due to disturbances in carbohydrate, fat and
lipid metabolism and the catabolic state that occurs during the trans-
plantation process. Current guidelines recommend feeding 12-24 hours
after liver transplantation unless a complication that affects nutritional
status has developed. However, there are limited studies in the literature
showing the effects of the transition to nutrition after liver transplanta-
tion on patients. The aim of this study is to determine the effect of tran-
sition to postoperative nutrition on complication development and
hospital stay in liver transplant patients. Material and Methods: The
universe of the study consisted of 77 patients who had surgery between
2017-2022. Four patients were excluded from the study due to in-hos-
pital mortality and two patients due to dysfunction. 69 patients who had
liver transplantation were included in the study. The 18-question data
form prepared by the researchers was filled in retrospectively. Results:
As a result of the study, gas output was detected on the first day in
92.5% of the patients fed at the postoperative 24th hour and in 93.5%
of the patients fed at the 48th hour. Complications were seen in 80% of
the patients fed at 96th hour. The hospital stay was found to be higher
in patients fed at the 96th hour compared to the other groups (p<0.05).
When compared with the postoperative nutrition time, a significant dif-
ference was found between feeding hours and the incidence of compli-
cations, postoperative hospital stay, gas removal time and the type of
complication (p<0.05). Conclusion: As a result of this research, it was
determined that early postoperative nutrition in patients who underwent
liver transplantation shortened the duration of hospital stay, provided
early gas release and reduced the incidence of complications.
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OZET Amac: Karaciger yetersizliginin son déneminde karbonhidrat,
yag ve lipid metabolizmasindaki bozukluklar ve nakil siirecinde olu-
san katabolik durum nedeniyle beslenme konusu 6nem kazanmaktadir.
Mevcut kilavuzlar, beslenme durumunu etkileyecek bir komplikasyon
gelismediyse karaciger naklinden 12-24 saat sonra beslenmeyi oner-
mektedir. Ancak literatiirde karaciger nakli sonrasi beslenmeye gegi-
sin hastalar tizerindeki etkilerini goésteren sinirli sayida galisma
bulunmaktadir. Bu ¢aligmanin amact, karaciger nakli yapilan hastalarda
postoperatif beslenmeye gecisin komplikasyon gelisimi ve hastanede
kalig stiresine etkisini belirlemektir. Gere¢ ve Yontemler: Arastirma-
nin evrenini 2017-2022 yillart arasinda ameliyat olan 77 hasta olus-
turdu. Dort hasta hastane i¢i mortalite, iki hasta ise disfonksiyon
nedeniyle ¢alismadan ¢ikarildi. Calismaya karaciger nakli yapilan 69
hasta dahil edildi. Arastirmacilar tarafindan hazirlanan 18 soruluk veri
formu geriye doniik olarak dolduruldu. Bulgular: Arastirma sonucunda
postoperatif 24. saatte beslenen hastalarin %92,5’inde, 48. saatte bes-
lenen hastalarin %93,5”inde ilk giin gaz ¢ikisi tespit edildi. 96. saatte
beslenen hastalarin %80°’inde komplikasyon goriildii. 96. saatte besle-
nen hastalarin hastanede kalis siiresi diger gruplara gére daha yiiksek
bulundu (p<0,05). Ameliyat sonras: beslenme siiresi ile karsilastirildi-
ginda beslenme saatleri ile komplikasyon goriilme siklig1, ameliyat son-
ras1 hastanede kalis siiresi, gaz ¢ikarma siiresi ve komplikasyon tiirii
arasinda anlamli fark bulundu (p<0,05). Sonug¢: Bu arastirma sonu-
cunda, karaciger transplantasyonu yapilan hastalarda postoperatif erken
beslenmenin hastanede kalis siiresini kisalttig1, erken gaz ¢ikist sagla-
dig1 ve komplikasyon goriilme sikligini azalttig1 belirlendi.
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Liver transplantation is the replacement of the
recipient’s liver tissue with a portion of the normal-
functioning liver tissue removed from a brain-dead
or healthy person.! Liver transplantation is one of the
most effective treatment methods for end-stage liver
failure. This method has become a treatment option
especially in patients with end-stage liver disease and
hepatocellular carcinoma.?It is a successful treatment
option; one-year survival rate of patients after trans-
plantation is 96%, three-year survival rate is 85% and
five-year survival rate is 70%.! In recent years, inno-
vations in surgical techniques used in organ trans-
plantation and immunosuppressive, antiviral and
antimicrobial treatment processes have enabled more
people to benefit from liver transplantation.>> In the
United States, which has the largest patient series in
organ transplantation, around 7,000 liver transplants
were performed in 2017, almost all of them from ca-
davers.® In Tiirkiye, a total of 1,588 liver transplants
were performed in 2018, 1,150 from living donors
and 438 from cadavers.’” In this respect, liver trans-
plantation is an important surgical procedure consid-
ering the number of applications.

Since liver transplantation is performed for pa-
tients with end-stage liver failure, protein-energy
malnutrition and impairments in carbohydrate, pro-
tein and lipid metabolism are observed in most of
these patients.® In addition, transplantation is a stress
factor for patients and the body increases the basal
metabolic rate against stress, utilizes nitrogen stores
and creates a negative nitrogen balance. Acute phase
proteins are synthesized and gluconeogenesis in-
creases.’ In the surgical procedure, intestinal perme-
ability increases and villus height decreases, which
leads to malabsorption.'® Nutrition aimed at rectifying
these catabolic conditions that occur before and after
surgery becomes important in liver transplantation.

It is recommended to initiate nutrition 12-24
hours after an uncomplicated liver transplantation.!!
This issue is addressed in several guidelines.!*!* The
most recent of these guidelines is the “Guidelines for
Perioperative Care for Liver Transplantation”, pub-
lished in 2021 as part of the Enhanced Recovery
After Surgery (ERAS). ERAS is a term describing
evidence-based perioperative practices with more
than 20 elements.!® In the Guidelines for Periopera-

tive Care for Liver Transplantation, ERAS recom-
mends initiating normal food oral intake and/or enteral
nutrition (nasogastric tube or jejunostomy) 12-24 hours
after liver transplantation, according to patient’s toler-
ance, and considering parenteral nutrition as the very
last option, when the use of oral route (enteral feeding
tubes or jejunostomy) is not possible.!® Feltracco et al.
reported that initiating early nutrition and providing nu-
tritional support in the postoperative period would re-
duce mortality, morbidity and length of hospital stay.!”
In their meta-analysis, Yirui et al. reported that early
nutrition in patients with liver transplantation reduced
postoperative infection rates, reduced intensive care
unit and hospital stay, and improved liver function.' In
another meta-analysis, Fuentes Padilla et al. investi-
gated the relationship between the nutrition time and
the incidence of complications in critically ill adults and
reported that the results regarding early nutrition were
unsatisfactory due to the low level of evidence of the
studies in which nutrition was initiated within and after
48 hours." In their randomized controlled trial, Kim et
al. reported that initiating early feeding in patients with
liver transplantation reduced the risk of bacterial infec-
tion and shortened the duration of hospital stay.?

The number of studies in the literature reporting
the effects of initiating early nutrition after liver trans-
plantation is limited.?*?* Fuentes Padilla et al. pointed
out that although early nutrition is recommended by
guidelines, there is a lack of evidence related to com-
plications or benefits.!® The present study is expected
to contribute to the literature by retrospectively re-
viewing the relationship between the time of initiat-
ing postoperative nutrition and the incidence of
complications and length of hospital stay in patients
with liver transplantation.

PURPOSE OF THE STUDY

The purpose of this retrospective and descriptive
study was to reveal the effect of postoperative nutri-
tion initiation time on the development of complica-
tions and length of hospital stay in patients with liver
transplantation.

SAMPLE OF THE STUDY

77 patients who had undergone liver transplantation
between 01 January 2017 and 01 January 2022 were



initially included in the present study. Six patients
were excluded from the study due to in-hospital mor-
tality within the first five days and two patients were
excluded due to redo transplantation caused by pri-
mary dysfunction. The sample of the study consisted
of 69 patients.

DATA COLLECTION TOOLS

An 18-question data collection form developed by the
researchers in line with the literature including items
related to age, gender, type of transplantation, The
American Society of Anaesthesiologists (ASA) score,
presence of chronic diseases, type of chronic disease,
The Model for End-Stage Liver Disease (MELD)
score, time of initiating postoperative nutrition, type of
nutrition, complications observed in the patient, type of
complication management, length of hospitalization,
duration of flatulence, duration of surgery, duration of
intubation, in-hospital mortality, total mortality, and
death-survival status was used for data collec-
tion.!316182324 ASA gcore is a classification system to
identify factors that predict a patient’s surgery risks.
ASA 1is classified as a healthy individual, ASA Il as an
individual with mild systemic disease, ASA Il as an in-
dividual with severe systemic disease, ASA IV as an
individual with a life-threatening condition, ASA V as
an individual with no chance of survival without
surgery, and ASA VI as an individual with a brain-dead
donor.” The MELD score is a scoring system to assess
the severity of chronic liver disease. It is calculated with
values such as jaundice tests, bleeding tests, kidney
tests. A calculated MELD score of 10 or greater means
that you are a candidate for liver transplantation.?

DATA COLLECTION AND

After ethics committee approval and permission of
the institution were granted for the study, the data col-
lection form was completed by the researcher based
on the data obtained from the patient records in the
hospital archive. The researchers who collected the
data were the physicians who provided surgical and
medical treatment to the patients and archived the
data. The data were collected from both electronic
and physical patient records in the hospital’s archive
for approximately two months. Filling out the data
collection form for each patient file took approxi-
mately thirty minutes.

DATAANALYSIS

SPSS IBM Statics 22 was used for data analysis.
Shapiro-Wilk test was employed to evaluate the dis-
tribution of the data. In addition to the frequency and
mean values, Mann-Whitney U, Kruskal-Wallis,
Pearson’s chi-square tests and Linear Regression
were used to investigate the relationship between the
variables. The statistical significance level was set at
0.05.

ETHICALASPECT

The Ankara Yildirim Beyazit University Ethics Com-
mittee approval and permission from the institution
were obtained with the research code 2022-802 (date:
April 5, 2020) assigned by the Scientific Research
Platform of the Ministry of Health of the Republic of
Tiirkiye to evaluate the ethical appropriateness of the
study. Consent was obtained before the surgery so
that patient data could be used for research purposes.
In order to protect the personal information of the pa-
tients, the data from the patient file was filled in by
the authors, who are the patient’s physicians, and
their personal data was also protected from other re-
searchers. The study protocol was prepared in accor-
dance with the principles of the Declaration of
Helsinki.

I RESULTS

The mean age of the patients in the sample was
47.7+£12.5 years, the mean MELD score was 23.8+8.6
(min: 0, max: 43), and the mean duration of surgery
was 474.8449.3 minutes (min: 390, max: 580). All
patients were fed orally in the postoperative period.
The patients started postoperative oral nutrition
within a mean of 44 hours (44.24+20.8; min: 24, max:
69 hours) and the mean duration of hospitalization
was 40 days (40.2+£85.9; min: 10, max: 510 days)
(Table 1). 58% (n=49) of the patients were male,
65.2% (n=45) received a transplant from a living
donor, 27.5% (n=19) had chronic diseases and 66.7%
(n=46) were in the ASA II score group. Complica-
tions were observed in 26.1% (n=18) of the operated
patients, with wound infection being the most com-
mon complication (8.7%; n=6). Of the patients with
complications, 23.2% (n=16) received medical treat-
ment and 1.4% (n=1) received temporary dialysis ses-



TABLE 1: The average of the data on the patients participating in the study' yerine 'The mean values for the data of the participants.

Patient data n Minimum Maximum XSD

Age (year) 69 17 67 477125
MELD points 69 0 43 23.8+8.6
Surgery time {minutes) 69 390 580 474.8+49.3
Time intubated (day) 69 0 2 0.23+0.6
Postoperative feeding time {hours) 69 24 95 4424208

Gas discharge (day) 69 1 3 1.310.6
Postoperative hospital stay 69 10 510 40.24859

MELD: Model for End-Stage Liver Disease; SD: Standard deviation.

sions, and 1.4% (n=1) were followed up with an in-
terventional percutaneous drainage catheter. The in-
hospital mortality rate was 10.1% (n=7) and the total
mortality rate was 21.7% (n=15) (Table 2).

No statistically significant difference was found
when the complication rate and flatulence time were
compared by gender (p>0.05). 92.5% of the patients
stated nutrition at 24" hour and 93.5% of the patients
started nutrition at 48" hour gas discharged on the
first day. Complications were observed in 80% of the
patients who started nutrition at 96" hour. All of the
patients fed at the 72" hour flatulence on the 2™ post-
operative day, and all of the patients fed at the 96™
hour flatulence on the 3™ postoperative day. The du-
ration of hospital stay was higher in the patients who
started nutrition at 96" hour compared to the other
groups (p=0.03). No significant difference was found
between the incidence of complications, duration of
postoperative hospital stay, gas discharge and type of
complication when compared by postoperative nutri-
tion time (p<0.05) (Table 3, Table 4). Postoperative
nutrition time had no significant correlation with in-
hospital mortality and survival (p=0.73, p=0.18)
(Table 3).

When gender and gas discharged time were
compared, women were found to have shorter flatu-
lence times than men and the difference was signifi-
cant (p=0.018). When the duration of hospital stay
was compared, it was found that the patients with
chronic diseases had longer hospital stays (p=0.09;
Table 6).

No significant difference was found between
postoperative nutrition time, incidence of complica-

tions, length of hospital stay and flatulence time and
duration of surgery, duration of intubation and
MELD score (p>0.05; Table 7).

I DISCUSSION

Current guidelines recommend early initiation of
postoperative nutrition in patients.'*!%2” The guide-
lines published by the European Society for Clinical
Nutrition and Metabolism in 2021 recommend early
oral food intake or enteral nutrition 24 hours after
liver transplantation, and the ERAS guidelines rec-
ommend early oral food intake or enteral nutrition 12-
24 hours after liver transplantation.'®?” The purpose
of recommending postoperative early nutrition by
ERAS guidelines is explained as stimulation of early
postoperative gastrointestinal motility.'® Usui et al.
reported in their study that early nutrition after liver
transplantation improved bowel movement.?* Simi-
larly, positive effects of postoperative early nutrition
transition on flatulence have been reported in differ-
ent surgical procedures. Mahmoodzadeh et al. started
gastrectomy patients on early liquid diet on the sec-
ond postoperative day. As a result of the randomized
controlled trial, the flatulence time was shortened at
a statistically significant level in the group that started
early nutrition.”® Fanning and Hojat reported that
carly postoperative nutrition was safe and effective
in preventing ileus in their study with 707 patients
who had undergone gynecologic surgery.?’ Similarly,
Zhou et al. studied patients who had undergone col-
orectostomy and reported that early oral food intake
was safe and accelerated the restoration of bowel
function.* In the present study, we found that the pa-
tients who started nutrition within 24-48 hours post-



TABLE 2: Frequency of patient data.

Patient data n
Gender
Male 40
Female 29
Total 89
Transplantation type
From the living donor 45
From the cadaveric donor 24
Total 69
Chronic disease
Yes 19
None 50
Total 89
Diabetes
Yes 7
None 62
Total 69
Hypertension
Yes 13
None 56
Total 89
Chronic obstructive pulmonary disease
Yes 1
None 68
Total 69
Chronic artery disease
Yes 1
None 68
Total 89
Heart failure
None 69
Kidney failure
Yes 66
None 3
Total 89
Other chronic disease
None 67
Hyperlipidemia 1
Epilepsy 1
Total 69
ASA score
ASAl 48
ASA N 10
ASA IV 13
Total 89
Type of nutrition
Oral nutrition 69
Complication
Yes 18
Sepsis 2
Primary non function 1
Wound Infection 6
Atelectasis 2
Pneumonia 1
Intracranial hemorrhage 2
Amnesia and quadroplegia 1
Bile leak {because of liver incision or from anastomosis) 2
Transient kidney failure 1
None 51
Total 89
Complication management type
Medical 16
Monitoring with percutaneous catheter 1
Temporary dialysis sessions 1
None 51
Total 69
Hospital mortality
Yes 62
None 7
Total 89
Overall mortality
Live 54
Mortal 15
Total 69

58
42
100

65.2
348
100

275
72.5
100

10.1
89.9
100

18.8
81.2
100

14
98.6
100

14
98.6
100

100
95.7
160
971
14

100
66.7
145

18.8
100

100

26.1
29
14

29
14
29
14

14
73.9
100

232
14
14
74
100

89.9
101
100

783
217
100

ASA: American Society of Anaesthesiologists.

operatively had shorter flatulence times (Table 3).
The results of the studies in the literature are in par-
allel with our results and show that early oral food in-
take enables early restoration of bowel function and
shortens the flatulence time.

The number of studies in the literature demon-
strating the effects of early nutrition on patients with
liver transplantation is limited, and similar to our re-
sults, there are different studies showing that early
nutrition shortens the duration of hospital stay.?*-!
Early nutrition may affect the duration of hospital
stay by reducing complications.** Terzioglu et al. re-
ported that early postoperative nutrition decreased the
duration of hospital stay in patients who had gyneco-
logical surgery.*' The results of Zhou et al. and Fan-
ning and Hojat also show that early oral food intake
shortens hospital stay.?° Lobato Dias Consoli et al.
initiated oral food intake in patients who had under-
gone colon resection on the first postoperative day.
The researchers found that the duration of hospital
stay decreased from five days to three days in the
group that started oral food intake early.’> Our study
also shows that the patients who received early nu-
trition had a shorter hospital stay (Table 3).

Our study also shows that women had a shorter
flatulence time compared to men. This may be ex-
plained by the effects of ovarian hormones on the
gastrointestinal system in women.>*

The effect of early nutrition on complications in
the postoperative period is one of the most important
concerns. The most common complication observed
in our study was wound infection. Especially the pa-
tients who started nutrition at the 96" hour had the
highest incidence of complications in our study
(Table 3). Herbert et al. published a systematic re-
view on the length of hospital stay and postoperative
complications in patients who had undergone lower
gastrointestinal tract surgery by reviewing 17 ran-
domized controlled trials with 1,437 participants who
started nutrition within 24 hours. The researchers re-
ported that the hospital stay was 1.95 days shorter in
the patient group who started nutrition within 24
hours. In terms of complications, wound infection
was reported in 12 studies, intraabdominal abscess in
6 studies, anastomotic separation in 13 studies and



TABLE 3: Relationship between patients' complication, hospital mortality with postoperative feding time and Relationship between
patients' ASA score with hospital mortality.
Complication Absense of complication

Postoperative feeding time (Hours) {n} % {n) % Total (n) X2 p value

24 6 22.22 21 77.78 27 8.879 0.03

48 6 19.35 25 80.65 31

72 1 16.67 5 83.33 6

96 4 80.00 1 20.00 5

Hospital mortality Absense of hospital mortality

Postoperative feeding time (Hours) {n} % {n) % Total (n) X2 p value

24 2 741 25 92.59 27 1.306 0.723

48 4 12.9 27 87.10 31

72 1 16.67 5 83.33 6

96 - - 5 100.00 5

Hospital complication Absense of hospital complication

ASA score {n} % {n) % Total (n) X2 p value

ASAIl 4 8.7 42 91.30 46 6.614 0.03

ASAII 1 10 9 90 10

ASAIV 2 15.38 1 84.62 13

*Chi-square; ASA: American Society of Anaesthesiologists.
TABLE 4: Relationship between postoperative feding time, ASA score with day of gas discharge.
Gas discharge 1 day Gas discharge 2™ day Gas discharge 3" day
Postoperative feeding time (Hours) {n) % {n) % {n) % Total (n) X p value
24 25 92.59 2 741 0 - 27 38.86 0
48 29 93.55 2 6.45 0 - 31
72 0 - 6 100.0 0 - 6
96 0 - 0 5 100.0 5
Gas discharge 1°t day Gas discharge 2™ day Gas discharge 3™ day

ASA score {n) % {n) % {n) % Total (n) X p value
ASAIl 43 62.32 3 435 0 - 46 38.86 0
ASAIll 9 13.05 1 1.44 0 - 10
ASAIV 2 2.90 6 8.69 5 7.25 8

*Chi-square; ASA: American Society of Anaesthesiologists.

pneumonia in 10 studies. It was found that there was
no statistically significant difference in terms of com-
plications. Herbert’s systematic review reveals that
early nutrition does not increase the rate of compli-
cations.?* In a randomized controlled study conducted
by Dag et al. with patients who had undergone col-
orectal surgery, it was reported that there was no sig-
nificant difference in the incidence of complications
between the two groups, and the hospital stay was
shorter in patients who started nutrition early.** In a
study conducted by Li et al. with patients who had
undergone radical gastrectomy, the researchers found
that the hospital stay was shorter and there was no

TABLE 5: The relationship between hospital stay,
postoperative feeding time and ASA score.
n X2 p value
Postoperative feeding time
24 27 9.289 0.026
48 31
72 6
9% 5
Total 69
n X2 p value
ASAI 46 3.190° 0.262
ASAIIl 10
ASAIV 13
Total 69

*Kruskal-Wallis; ASA: American Society of Anaesthesiologists.



TABLE 6: The relationship between gender and presence of chronic disease, hospital stay, postoperative feeding time and
gas discharge time.
Gender Median z p value

Postoperative feeding time Female 48+27.57
Male 48+13.53
Total 48+20.83

Postoperative hospital stay Chronic disease 21+3.30
Absense of chronic disease 20+154.8
Total 21485.95

Postoperative feeding time Chronic disease -0.729 0.46
Absense of chronic disease

Total

*Mann-Whitney U.

t value

Surgery time

Postoperative Feeding time 0.005 0.023 0.115 0.909
Gas discharge 0.168 -0.073 -0.366 0.715°
Complication 0.163 -0.021 -0.153 0.879°

Hospital stay

Postoperative Fee -0.005 0.005 -0.198 -1.033 0.306°
Gas discharge 0.282 0.282 0.338 1.744 0.086°
Hospital stay 0.0 0.0 0.024 0.181 0.857°
Complication -0.240 -0.240 -0.209 -1.530 0.131°

*Linear regression.



significant difference in terms of complications in pa-
tients who started early nutrition.* Ikegami et al. re-
ported that bacterial sepsis was less common in
donors who started nutrition after liver transplanta-
tion, and similarly, Kim et al. reported fewer bacterial
infections in donors in the early nutrition group after
liver transplantation.?®?! Rayes et al. reported that
early nutrition in patients with liver transplantation
reduced bacterial translocation and decreased the in-
cidence of infections after liver transplantation.? It
seems that early nutrition did not increase the incidence
of complications in patients with liver transplantation,
donors and in different surgical procedures, and the
findings are similar to the present study. We was also
found that the duration of hospital stay was prolonged
in the patients with chronic diseases. This may be ex-
plained by the fact that patients with chronic diseases
are a higher risk group in terms of complications and
the difficulties related to the optimization of their
chronic diseases after surgery.

I CONCLUSION

In conclusion, our study showed that early postoper-
ative nutrition shortened the flatulence time and du-
ration of hospital stay and reduced the incidence of
complications in patients with liver transplantation.
Based on the present study, it can be concluded that
early postoperative nutrition is effective and safe for
patients with liver transplantation. However, there is
a need for more prospective studies demonstrating

the effect of early postoperative nutrition on compli-
cations and duration of hospital stay in patients with
liver transplantation.
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