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ABSTRACT 

Background: In recent years, liver transplants for children have become 

increasingly effective and low mortality rates. advances in science, surgery and 

neurosurgery, organ access, immunization, diagnosis and treatment of modern 

submissive head have resulted in improved implants and survival of the victims. 

Use of liver transplants and live donors have donated large organs to pediatric 

patients. New immune structures, as well as induction therapy, significantly affect 

graft and patient survival. Future developments of modern children's liver 

transplants will focus on long-term adherence, preventing headaches associated 

with the immune system, and, where possible, the promotion of daily 

development. This study describes recent developments in liver transplantation in 

children. Graft survival rates in patients aged 10 and older were 75%, 61%, 74% 

and 60%, respectively.  

Conclusion: that the survival rate for children under one year of age or weighing 

less than 10 kg is usually between 65% and 80%, which was better compared 50-

60%.  

Keywords: Pediatric liver transplantation, Hepatoblastoma, Pediatric Liver 

Tumors, Hepatocellular carcinoma. 



 

 

INTRODUCTION 

Liver transplants are very popular in the treatment of children with chronic liver 

disease and allow them to live longer and healthier lives. Orthopedic Surgery 

With the great difficulty of making full use of implants and the need for better 

surgical procedures, all children who need help, even the youngest, have the 

opportunity to have a transplant today, without dying on the list. Harvested liver 

transplants and organ transplants have had the effect of changing the status quo in 

the 1980s and 1990s [1]. 

In children, death on the waiting list is better than in older patients. A few years 

ago, liver transplants became the norm in child care as a means of preventing liver 

disease, but in recent times the main interest has been long-term. On the contrary, 

it aims to prevent headaches associated with physical stress and to sell as common 

an increase as possible. The history of pediatric liver transplantation has shown 

that easy eradication depends on strong and complete collaboration between 

pediatricians, pediatric hepatologists, surgeons, nurses, prosthetic coordinators, 

psychologists and social workers. Each participant is challenged to treat pediatric 

patients with their most serious medical problems [2]. 

INDICATIONS FOR LIVER TRANSPLANTATION:  

The main indications for liver transplantation in children are as follows (figure 1) 

(1) Extrahepatic cholestasis: biliary atresia. (2) Intrahepatic cholestasis: sclerosing 

cholangitis; Alagille syndrome; syndromic deficiency of intrahepatic bile ducts; 

and modern intrahepatic family cholestasis. (3) metabolic disorders: Wilson's 

illness; α1-antitrypsin deficiency; Crigler-Najjar syndrome; birth defects within 

the bile acids trade; tyrosinemia; violation of the urea cycle; organic acid; acid 



 

 

lipase dysfunction; type of oxaluria; and problems with carbohydrate metabolism. 

(4) Severe liver failure. (5) Others: the first number of liver tumors and cystic 

fibrosis [3]. 

 

Figure1. Hepatocellular carcinoma causes [3]. 

CONTRAINDICATIONS TO LIVER TRANSPLANTATION:  

The modern contraindication to liver transplantation in children is: (1) A non-

preventable hepatic invasion. (2) Failure of the limb of the corresponding position 

which cannot be fixed by a combined  replacement. (3) Uncontrollable sepsis. (4) 

Severe irreversible emotional damage. For adults, access to a liver transplant 

waiting list is only available for those with liver tumors, but for children, this 

method is very kind and the symptoms need to be discussed on my part. In all 

cases by a pediatric oncologist (figure 2) [4]. 



 

 

 

Figure 2. Hepatoblastoma [4]. 

EVALUATION OF THE TRANSPLANT CANDIDATE:  

The primary purpose of the screening process is to identify applicants for the 

appropriate transplant applications and to establish a pre-transplant system. the 

following steps are often considered: (1) Confirm the index of the replacement; 

(2) Grant weight gain; (3) Do not forget the treatments that offer the opportunity 

for transplantation; (4) Do not incorporate conflict reorganization; (5) Selecting 

organic pollutants and comparing the child's body image; (6) Remove any cardiac 

damage that may need to be repaired before the implant; (7) Establish a pre-

implant healing plan: vaccination whenever possible, dietary guidelines for 

growth, dental care, prevention or treatment of drug-induced side effects (and 

osteopenia secondary to extended steroid use); (8) Tell the person deciding or 

affected, if possible, the method of the implantation and the post-implantation 

length to encourage them to immediately accept and deal with all possible 

problems and procedural problems. (9) Examine social and organizational issues 

[5]. 



 

 

METHODS 

LIVING-RELATED LIVER TRANSPLANT 

Sections 2 and 3 were collected from a live donor (mother) and the first 

description of the transplant system for a child with bile atresia dates back to 

1988. Life-related liver transplants began to provide examples of the larger 

species of children. Many resources around the sector, as well as liver transplants 

in countries where organ transplants were banned a few years ago (figure 3) [6]. 

 

Figure 3. Living-related liver transplantation [7]. 

WHOLE-LIVER TRANSPLANT 

The whole liver procedure from a pediatric donor is performed in the same way as 

an adult, using a method that combines the original collection method described 

by Starzl et al [6] and the newly established rapid bath [7] Is. Complete liver 



 

 

transplants for children can be done in two different ways. The traditional method 

under the vena cava restoration and the piggyback connection method of retaining 

the native vena cava [8]. The doctors often use the traditional method in most 

cases of liver transplants. The endocrine system is rarely used in pediatric liver 

transplants, as patients generally tolerate better dosage, if the exchange is 

appropriate. The technology to be followed is almost identical to that used by 

recipients (figure 4) [8]. 

 

Figure 4. whole liver transplantation [9]. 

REDUCED-SIZE LIVER TRANSPLANT: 



 

 

The procedure was first described using bismuth and involves the harvesting of 

the whole liver from an adult donor whose size has been reduced inside the back 

table. In the official definition, a proper hepatoctomy is performed on the back 

desk. The right lobe of the liver was removed and the left side of the liver was 

inserted into the child by vena cava (parts cinema lever 1 to 4). This 

comprehensive reduction technique, rarely used today, allows surgeons to 

eliminate donor and recipient size differences in up to 4-5 cases (figure 5) [10].  

 

Figure 5. reduced size  liver transplantation [11]. 

SPLIT-LIVER TRANSPANTATION: 

As first noted by Pichlmire, some liver transplants completely free the liver from 

the cadaveric donor and separate us in areas near the circular lines, leaving the 



 

 

vascular structure of each part of the parenchyma complete. It includes 

production. As a result, partial organs are found in the same liver: the left 

ventricle (figure 6) which can be transplanted directly into the newborn and the 

enlarged natural liver (stages 1 and 4-8) adults can be transferred to the baby. This 

process, with a very long ischemic time, was very common and ineffective with 

the first number of inactivity and technical problems at the beginning of use 

(figure 7) [12].  

 

Figure 6.  Split liver  transplantation  [13] 

 



 

 

Figure 7. Different types of liver allografts [14]. 

DONOR SELECTION 

The following factors should be considered when evaluating a preferred patient 

provider: Version size: It is important to adhere to the selection of graffiti with a 

sufficient parenchymal weight. The small liver weight necessary for recovery is 

not really established, and its calculation should take into account donor damage 

or compensation, as well as temporary hepatocytes deficiency in care damage, 

severe rejection, or technical problems. Several formulas have been proposed to 

measure daily liver function in adults and children [15]. 

Donor characteristics: Donor organ function is distinguished by comparing 

medical records with biological chemical tests. The conditions for selecting 

donors around the world are usually the purchase of an explosive liver [16]: (1) 15 

to 50 years; (2) Weight> forty kg; (3) no history of liver injury / disorder; (4) liver 

function see between 2-5 cases of normal values; (5) the daily appearance of the 

connection; (6) hemodynamic balance. 

The choice of accommodation providers and the replacement of live donors, 

usually the evaluation and selection of the accused donors or first-degree relatives, 

is based on the belief that donor safety is guaranteed and features of the donor’s 

courage are common. increase. Donors are between the ages of 18 and 55 and 

should be well matched to the ABO blood group (figure 8) [17]. 



 

 

 

Figure 8. Donor Selection Methodology [17]. 

DONOR OPERATION 

For left attachment, part of the liver is shaped like a falciparum ligament, 

consisting of stages 2 and 3, including the left ventricle, the left side of the portal 

vein, and the left side of the hepatic artery. Installed. Normal hepatic artery and 

celiac tripod, with the right part comprising stages 1 and 4 to 8, as well as the 

vena cava, the right branch of the hepatic artery, and the portal artery where the 

mesenteric and splenic veins start there. . At the onset of fractures, the 

hepatogastric ligament is examined to detect the left ventricular artery from the 

left abdominal artery, which must be maintained. Although the vessel is not 

always fixed, ligament phaseing is performed. Normal hepatic artery is then 

identified and separated from the right and left hepatic arteries with the help of the 

gastroduodenal artery. The left artery is then blocked [18]. 

If there is a branch from stage 4 hepatic artery, it needs to be identified and 

separated. The lower part of the circular ligament is opened by breaking a small 



 

 

parenchymal bridge connecting the 4th section and the left facet section of the 

liver. In the fourth step, a circular ligament is created, fully integrated, the venous 

connections are kept separate and cut. When the circular ligament is separated, an 

additional portion of the left branch of the portal vein appears below the left 

hepatic artery. This vein should be carefully dissected and circumcised [19]. 

Rotate the left side to the right and cut inside the venous vein to the left hepatic 

artery. Can be disassembled and modified [20]. 

The left bile duct is contained within the hepatic portal vein and no longer needs 

to be separated. instead, the hepatic site should be rounded and determined 

significantly [21]. The parenchymal part can now be formed near the falciform 

ligament [22]. In determining the anatomical location, it is helpful to skip a piece 

of cotton that surrounds the left artery in the posterior area of the liver within the 

ductus venosal fossa side to side to the left branch of the hepatic artery and portal 

artery [23]. 

By drawing this drawing, it is usually easier to separate the parenchyma. At this 

stage, the procedure remains the provider's preferred operation, including high 

blood pressure, brushing and binding of the aorta, filling and cooling of the 

abdominal cavity. The left artery becomes narrower near the artery. Care must be 

taken to locate the remote part of the artery. The double left vein graft greatly 

increases the complexity of the technology. In this case, the vessel should be 

removed with a venous cuff to allow for a single vascular anastomosis with the 

vena cava recipient. The left part of the portal vein is small near the parenchyma. 

The hepatic artery itself is separated near its original site, and the hepatic artery is 

separated from the celiac artery, which is removed by capillary cap (figure 9) [24]. 



 

 

 

Figure 9.Types of Donor Operations [24]. 

RECEPIENT OPERATION 

The recipient hepatectomy is performed as described above for complete liver 

transplantation using the “rotation” method [25]. The left lateral graft is 

significantly different from the whole graft implantation. To ensure adequate 

venous drainage, a careful insertion technique between the left hepatic vein of the 

graft and the recipient's inferior vena cava, as well as correct positioning of the 

graft, which is rotated 45 ° clockwise in the transverse direction, is required. Flat 

and slightly sideways. Frontal plane. The final role of the parenchymal cut 

surface, including the new hilar of the graft, is high and posterior so that the portal 

vein and hepatic artery are curved and longer than usual [25]. 

POSTOPERATIVE COMPLICATIONS   

PRIMARY NON-FUNCTION 



 

 

In the first hours after the implantation, there may be a lack of graft recovery, 

lactate cycle repetition, improved prothrombin time, and partial thromboplastin 

time, and the affected person may not be able to wake up despite sleep apnea. 

This is a very complex problem due to the injection of prostaglandin E1 to prevent 

the effects of liver failure, inflammation of the brain (mannitol injection, 

hyperventilation) and the necessary means to prevent plasma injection and 

glucose. It is important to treat it aggressively and promptly [26]. 

HYPER ACUTE REJECTION 

Approximately 20-50% of patients experience at least one episode of overdose in 

the first few weeks after liver transplantation. Therapeutic images of rejection 

include fever, high sensitivity, hypertension, leukocytosis, common eosinophilia 

and an increase in GT, bilirubin and transaminase (figure 10) [26]. 



 

 

 

Figure 10. Mechanism of Hyper Acute Rejection after Transplantation [27]. 

BILIARY COMPLICATIONS 

Depending on the type of allograft used, approximately 10 to 30% of liver 

transplant recipients experience biliary head pain. The presence of gall-like fluid 

in the abdominal drainage prematurely after surgery clearly indicates gall loss. 

Ultrasound detection of intrahepatic bile duct dilatation, long-term injection of 



 

 

alkaline phosphatase and gamma-glutamyl (GT) and or recurrent cholangitis 

(figure 11) [27]. 

 

Figure 11. Biliary Complications after Transplantation [27]. 

VASCULAR COMPLICATIONS 

Anastomosis of the hepatic artery carries a high risk of thrombosis (5-18%) and, if 

started early, leads to necrosis of large grafts. Hepatic artery thrombosis is more 

common in children 3-4 times than in others, and usually occurs in the first 30 

days after transplantation and in children with total liver transplantation (figure 

12) [28]. 



 

 

 

Figure 12. Vascular Thrombosis Sites After Transplantation [28]. 

RETRANSPLANTATION 

In the second view early recovery is commonly used in many high-quality 

diagnostic and therapeutic centers for intestinal damage due to bile, bleeding, 

gastrointestinal adhesions and sepsis. Young children and infants, who are the 

easiest to close the first skin, need a second laparotomy to close the fascia within 

5-7 days [29]. 

POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDERS (PTLDS) 

PTLD is a group of conditions ranging from benign lymphoplasty to lymphoma. 

PTLD is the most common tumor in children after transplantation and most cases 

in the first two years after transplantation. The postponed type often has 

aggressive scientific guidance and extreme diagnoses. The development of PTLD 



 

 

in pediatric liver transplant patients is supported by the complexity of the immune 

system, their lifespan, and the lack of early detection of EBV infection in 60% -

80% of patients [29]. 

The risk factors for developing PTLD are [30]: (1) The total immunosuppressive 

value is high. (2) Recipients who are unaware of EBV. (3) An active viral load.  

No human immunosuppressant is immediately associated with PTLD. EBV 

infection is the primary pathogenesis that supports PTLD correction. Treatment of 

PTLD is based entirely on immune cell typing and clinical manifestations. It is 

necessary to withdraw immediate relief or suppression of the immune system 

considering the high risk of organ PTLD rejection (figure 13) [30]. 

 

Figure 13. Post-Transplant Allograft Disorder (PTLDS) [30]. 



 

 

LATE ALLOGRAFT DYSFUNCTION 

Differential diagnosis may be difficult due to the many possible causes of 

lateograft allograft and the differing scientific, serologic, and histopathologic 

abilities. The recurrence of autoimmune liver disease after implantation is less 

important in children than in adults. The most common infections and 

complications of immune systems are the most difficult diagnostic challenges 

(figure 14) [31]. 

 

Figure 14. Late Allograft Dysfunction [31]. 



 

 

MEDICATION 

CORTICOSTEROID 

Corticosteroids are the main drug for controlling rejection, yet they are an 

important part of immunosuppressive therapy; they are effective in preventing and 

treating graft reactions. They act on intracellular receptors expressed in all 

scaffold cells (figure 15) [32]. 

 

Figure 15. Corticosteroid immunosuppressive role [32]. 

CALCINEURIN INHIBITORS 

Cyclosporine and tacrolimus are classified as calcineurin inhibitors because they 

inhibit the T cell response and bind to an intracellular protein called immunophilin 

(figure 16) [32]. 



 

 

 

Figure 16. Calcineurin Inhibitors Mechanism of Action [32]. 

MYCOPHENOLATE MOFETIL 

Mofetyl mycophenolate, an active metabolism of mycophenolate E, is a selective 

inhibitor of the enzyme inosinic acid dehydrogenase, essential for de novo root 

purine synthesis. Suppression of the effects of the de novo method by reducing the 

content of guanosine nucleotides and stopping lymphocyte replication. This is 

because potential mechanisms for nucleotide production are not available (figure 

17) [32]. 



 

 

 

Figure 17. Mycophenolate mofetil mechanism of action [32]. 

DISCUSSION 

The general effects of liver transplants are helpful. The European Liver 

Transplantation Registry (ELTR) examines liver transplants in Europe and 

represents 84% and 73% of the 5,895 transplanted children between 1988 and 

2005, respectively. Implantation time for children under 2 years with 81% and 

71%, respectively. Graft survival rates in patients aged 10 and older were 75%, 

61%, 74% and 60% respectively. In addition, UNOS recorded a survival rate of 

9,064 rehabilitated pediatric patients between 1997 and 2004. One, three and five 



 

 

years of affected individuals and living standards depending on the age of the 

recipient at the time of implant [33].  

Pediatric liver transplants (prescribed) represent 1611 patients at the enrollment 

site, survival of normal patients at 1-12 months and allogeneic implants up to 88% 

and 82% respectively, 83% and 74% after four years . Certain factors affecting the 

survival of premature implants include age, diagnosis, severity of the disease, and 

possible type [33]. 

Assessing the severity of the disease, especially the burden of its progression, can 

be difficult. Nearly one in six patients undergoing a transplant may be considered 

at least not considered eligible for immediate transplant at least immediately. In 

most cases, these facts could not be collected from data submitted prior to testing. 

Most of these victims were treated “very” and had few, if any, symptoms. Given 

the dramatic increase in survival of 3 years, it seemed appropriate in our view to 

stop the transplant until the patient is clinically in the pot [33]. 

It has resulted in the refusal of 4 patients for transplantation and specialized 

treatment of the other two due to the presence of non-liver disease. Aneurysm 

shunts that occur in chronic liver disease are said to be closed after 11'12 

implants. 13 The experience of one patient with hepatogenic cyanosis had a 

negative effect, leading to the rejection of every patient with a deep cyanotic. An 

additional patient with liver failure due to neonatal hepatitis did not experience 

kidney failure, hydronephrosis, and kidney failure. He was rejected and eventually 

died. The current benefits of organ transplants allow the same patients to have 

their liver and kidneys transplanted at the same time. A non-clinical laparotomy 

was found in two different patients with additional 1T metastasis from their 



 

 

hepatoma. Children who can be transplanted and in each case donor organs are 

used for functional surgery designed for functional surgery. Penicillamine 

treatment was continued against implants in a patient with Wilson's disease 

because he could no longer meet the conditions prescribed by Sternleib. 18 The 

patient's ascites were gradually resolved and her serum albumin level and 

prothrombin duration were adjusted. Diagnosis. Another affected person with 

congenital hepatic fibrosis has developed portal hypertension, has had a 

portosystemic shunt attack and the symptom is unaffected [33]. 

Direct communication with families was essential for a full psychological and 

social assessment and informed consent. Gold et al'nine highlighted the 

psychological and social pressures they face when using families during 

transplantation. Such criticism led to low expectations of problems in order to 

provide optimal performance. Informed consent from parents is required and long 

meetings are required. The decision to refuse the application was painful for 5 

families. Some are afraid to stay in the hospital too long and the pain may be 

gone. Relatives no longer had to travel from Mexico to the United States. One 

teenage girl refused because of the fact that, regardless of the size of the liver 

lymphangioma, she believed that it had a purpose. If families stand firm in their 

decision to reject the re-transplant after discussion to clarify these issues, their 

choice becomes desirable. However, they had the option to change their brain, as 

did the families. Only through direct non-public communication can 

psychological and social assessments and informed consent be obtained [33].  

Anatomical abnormalities that prevent effective implants were found in 5 patients. 

In all cases, the joint of the spleen and the developed mesenteric arteries have 

been too small to facilitate implantation. One in 5 patients has a situs inversus 



 

 

with a preduodenal portal vein, anatomically, which can no longer facilitate 

orthotopic implants [33]. 

All five patients survived surgery and all five remained HB5Ag after 

implantation. Two out of five patients died and postmortem tests showed evidence 

of ongoing active hepatitis. Others suffer from chronic hypertransaminoemia, 

despite a change in etiology to suspicious. The liver of the fifth affected person 

functioned normally. Effective efforts have been made to eradicate hepatitis B 

virus infection with hepatitis B hyperimmune immunoglobulin, which may further 

reduce the risk of HB8Ag recurrent active hepatitis B. Despite the fact that each of 

these conditions can increase the risk of liver transplantation, the decision to 

implant in such a patient is highly dependent on the availability and competition 

of donor organs [33]. 

The contraindications we have seen are self-explanatory. While very dangerous 

conditions may not prevent recurrence, there are scientific cases that can cause 

headaches or high mortality. For example, people who were hospitalized or 

unconscious in an intensive care unit had an unusually high mortality rate of 60%. 

Surgical treatment of a patient with a portal vein thrombosed may be effective if 

the junction of the splenic and superior mesenteric arteries is large enough to 

allow portal vein insertion. Previous hepatobiliary surgery interventions would 

make reconstructive surgery difficult due to excessive adhesion. The length of a 

small patient is difficult to operate due to the need for small vascular 

anastomoses; However, over time, the experience and talent of an artificial doctor 

may become a major obstacle. Although there were no hepatitis B antigen strains 

in our series, the presence of soil hepatitis B antigen (Hb Ag) may be associated 



 

 

with a recurrence of the disease, noted in five adult Hb8Ag-induced liver 

transplants [33]. 

The additional need for organ donation is indicated by the 41 patients who died 

before transplantation. Orthopedics and specialist awareness centers are aimed at 

adults and there is little interest in organ donation. Because of the limited organs 

available, we have made the unwise decision not to prescribe implants in pediatric 

patients with advanced liver disease that is not related to abnormal metabolic 

processes. This decision stemmed from our love for the use of unusual resources 

from donated organs. revel in liver cancer transplant the first number is negative 

by only 3 [33].  

SUMMARY AND CONCLUSION 

It is said that the survival rate for children under one year of age or weighing less 

than 10 kg is usually between 65% and 80%, which was better compared to the 

50-60% mentioned above. Examination requests have determined the survival rate 

of the most affected person after three months. Developing these recipients is the 

ultimate result of technological advancement, better connectivity education, and 

prevention of life-threatening and connective tissue disorders such as hepatic 

artery thrombosis and the first number of disorders. 

Type of  Donor: Donor factors affecting patient and donor survival include the 

donor's age of 50 years, but some studies have shown that older donors can be 

fully utilized. The effect on the type of connection (complete, low, delivery or live 

donor) is unclear. Within the distributed registry, whole-body recipients had fewer 

survivors, dispersed, or better people affected and grafts than those living in 



 

 

allograft donors. A review of the U.S. Medical Registration Website of implanted 

patients found that there are more patients. 

Diagnosis: Postoperative recovery is similar in patients with cholestatic and 

metabolic disorders. Early survival is worse for patients with severe liver failure 

and liver transplants, but their longevity is similar to that of other recipients. It is 

associated with the failure of more than one organ and the time to get a limited 

limb can affect this end result. Similar cases of drop in survival were observed in 

patients with PELD scores> 20, prominent recipients 1, and severe PELD scores 

prior to transplantation. 
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