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Liver Transplant is an accepted form of treatment 

for end-stage liver disease, with more than  hos-

pitals currently offering the procedure. A Certi-

fied Surgical Technologist (CST) should be familiar 

with the basics of the procedure to provide quality 

patient care. Liver transplants require the CST to 

have knowledge of vascular, general, and gastro-

intestinal (GI) instrumentation. Often transplant 

programs, such as the one at Children’s Health-

care of Atlanta, require an on-call team, includ-

ing an experienced CST familiar with the proce-

dure, to ensure the best possible patient and graft 

outcome. This article will give an overview of the 

equipment, the three phases of the procedure, and 

the role of the CST during the transplant. 
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More than 100 liver diseases affect children.1 

Some of the most common include:

• Autoimmune hepatitis: An autoimmune dis-

ease causing liver infl ammation secondary to 

a virus.

• Hemochromatosis: Iron overload, where a 

patient appears with cirrhosis due to exces-

sive iron deposits in the liver and pancreas.

• Hepatitis A, B, or C: Infl ammation of the liver 

due to a virus.

• Biliary atresia: A congenital absence or clo-

sure of the ducts that drain bile from the 

liver.

• Byler’s disease: Intrahepatic cholestasis due to 

retention of bile salts resulting in hepatocyte 

injury.

• Wilson’s disease: Liver disease due to copper 

depositing in hepatocytes.

• Hepatopulmonary disease: Liver disease sec-

ondary to arterial deoxygenating and intra-

pulmonary vasodilatation.4

Before the mid-1980s, patients with end stage 

liver disease (ESLD) had no curable treatment, 

and death was the usual outcome. As early as the 

1900s, doctors had a vision of removing the dis-

eased liver and replacing it with a healthy new 

one. In 1986, Dr Thomas Starzl performed the 

fi rst orthotopic human liver transplant. Today 

liver transplant is an approved treatment for 

ESLD, and currently there are over 860 trans-

plant programs in the US, 120 of which perform 

liver transplants. With the success of transplant 

therapy, more than 80,000 people nationwide 

now wait for a life-saving transplant. Of those 

80,000, roughly 18,000 are waiting for a liver.6

Although orthotopic transplant will be the 

only type discussed in this article, surgeons have 

three options for liver transplantation:

1. Orthotopic transplant: Replacing the entire 

diseased liver with a whole healthy donor 

liver

2. Heterotopic transplant: Leaving the entire 

diseased liver intact and sewing in a new 

healthy liver in another location of the body

3. Reduced-size liver: Replacing the entire dis-

eased liver with a part or portion of a healthy 

donor liver

Anatomy
The liver is the largest organ in the body, and is 

found in the right upper quadrant of the abdomen 

under the rib cage (Figure 1). The liver is divid-

ed into two main lobes: the right and the left . Th e 

right lobe is about six times the size of the left . Th e 

liver has more than 400 functions, but only the 

four major functions will be discussed in this arti-

cle. Th e essential functions are:

Nutrition. The liver stores vitamins, iron, 

sugar, and carbohydrates for later use. 

Clotting. Factors for clotting are made in the 

liver. 

Bile Production. Bile is produced in the liver 

to aid breakdown of fatty foods during digestion. 

Bile also aids in mineral and vitamin absorp-

tion. 

Filtration. Th e body’s principal purifi cation 

plant is the liver, and as the liver fails, toxins and 

waste products accumulate.2 

The arterial supply to the liver is through 

the common hepatic artery, which branches 

from the celiac axis. When the common hepatic 

reaches the hilum of the liver, it divides into left  

and right branches. Of the two systems supply-

ing blood to the liver, the hepatic artery supplies 

about 25%; the remaining 75% is supplied by the 

portal vein. 

Bile produced in the liver drains into segmen-

tal ducts. Th e segmental ducts from each side of 

the liver combine to form the right and the left  

hepatic ducts, which join each other at the hilum 

to form the common hepatic duct.7

Diagnosis
Liver function tests are the fi rst that physicians 

prescribe to evaluate the functional impair-

ment of the liver. When a child has liver dis-

ease, the serum albumin will be lower than nor-

mal because the liver is responsible for synthe-

sis of proteins. Albumin is the major protein that 

circulates in the bloodstream. Albumin is syn-

thesized by the liver and secreted into the blood. 
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FIGURE 1

The liver is the 

largest organ 

in the human 

body.

Low serum albumin concentrations indicate 

poor liver function. The serum albumin con-

centration is usually normal in chronic liver dis-

eases until cirrhosis and signifi cant liver dam-

age is present. Albumin levels can be low in con-

ditions other than liver diseases, including mal-

nutrition, some kidney diseases and other rarer 

conditions.

The serum glutamic-oxaloace-

tic transaminase (SGOT), serum 

glutamic-pyruvic transaminase 

(SGPT),  and ganna-g lutamyl 

transpeptidase (GGT) will be ele-

vated due to the cellular damage 

of liver disease. Th e prothrombin 

time (PT) will also become ele-

vated due to a decrease in synthe-

sis of prothrombin. Th e extent of 

abnormalities of the lab values will 

determine the severity of liver disease. 

Th ere are not set values to determine liver 

failure or disease (Table 1).

Preoperative phase
In any major surgery, the room must 

be set up efficiently to allow the CST 

to reach all necessary instruments and 

equipment with a minimum of effort. 

Liver transplantation requires the CST 

to have a good basic knowledge of vascu-

lar, GI, and general instrumentation. Each pro-

gram surgeon has his or her own preferences for 

instrumentation for a transplant, but Table 2 

shows a general list that allows any CST to set up 

for a liver transplant case. 

With the instruments, supplies and equip-

ment assembled, the CST can begin opening 

and setting up for the case. Again each hospital 

is diff erent, but Figure 3 shows the authors’ set 

up for a liver transplant. Note that the CST has 

full access to all supplies and instrumentation 

with a minimum of eff ort. Th e CST has an excel-

lent view of the fi eld and can anticipate instru-

mentation and suture needed by the surgeon. A 

CST with experience in liver transplantation can 

keep the fl ow going smoothly by anticipating the 

next move and having the necessary instrument 
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ready for the surgeon. An observant and alert 

CST can shorten the case by anticipating the 

next few steps of the procedure. 

Intraoperative phase 
An orthotopic liver transplant can be broken into 

three separate phases: removal of the diseased 

liver, antihepatic phase, and revascularization. 

Th is article will not go into depth of each step, but 

will highlight steps important for the CST.

Th e patient will be prepped with Dura Prep 

scrub and draped in the following sequence:

1. A green towel is left  folded and used as a groin 

towel.
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suprahepatic
vena cava

portal vein

interior
vena cava

donor
hepatic artery

celiac artery

T-tube

common bile duct

2. 6 paper drape towels

3. Two ¾   sheets are placed as “down” sheets, 

from the pubis to the foot of the table.

4. A large full sheet is used as an “up” sheet for 

the anesthesia barrier. 

5. Two ¾   sheets (one on each side) are used as 

side sheets.

6. A large Ioban then covers the exposed surgi-

cal site.

7. A laparotomy drape with pockets covers the 

entire fi eld. 

retractor, off ers the surgeon multiple variations 

of placement of the components. Two bladder 

blade pieces are placed below the ribs to pull the 

chest upward and expose both the vena cava and 

the portal triad. Th e portal triad is an area where 

the hepatic artery, common bile duct, and por-

tal vein are all located in close proximity. Bleed-

ing is likely to occur in this area, and the CST 

must be ready with plenty of lap sponges and 5-

0 prolene stitches. Th e CST may be asked to suc-

tion to keep the fi eld free of fl uid while the surgi-

cal team works. 

Before the liver is removed, the surgical 

team must expose fi ve important structures: the 

suprahepatic inferior vena cava, inferior vena 

cava, portal vein, the common hepatic artery, 

and the common bile duct. These five sites 

will be the attachment points of the donor 

liver (Figure 2).

When the diseased liver is freed from the 

surrounding tissue and all the structures are 

exposed, the next phase of the operation begins. 

This portion of the operation requires the 

CST to be knowledgeable of the vascular 

instruments available. Th e hepatic artery is 

ligated and cut high in the diseased liver 

to allow good length for the donor liver 

anastamosis. The portal vein is clamped 

fi rst with a short straight DeBakey vascular 

clamp distal to the diseased liver followed by 

a Kelly clamp. Th e vessel between the clamps is 

then cut to expose the inferior vena cava. A long, 

angled DeBakey clamp is placed close to the dis-

eased liver to allow good length of inferior vena 

cava for anastomosis. Finally, the suprahepatic 

inferior vena cava directly below the diaphragm 

is clamped with a large Satinsky clamp. Once all 

structures are cut, the diseased liver is removed 

from the fi eld.

Before the donor liver is brought into the 

fi eld, the abdominal cavity is checked for hemo-

stasis. Removal of the diseased liver becomes 

the point of no return, since without a liver 

the patient will die. Th e donor liver is removed 

from the cold storage and the team begins the 

process of anastamosing the five structures. 

Th e surgeon’s goal is to return blood fl ow to the 

Since the liver is such a large organ, exposure 

is important for a successful operation. Th e inci-

sion used is called a chevron incision or “Mer-

cedes” incision. An incision is made just below 

the lower ribs on both right and left  sides, and a 

midline incision is made up to the xiphoid. Th is 

will allow the best exposure of the liver and the 

abdominal cavity. Th e incision is usually made 

with a #10 blade followed by the electrosurgical 

pencil. Th e electrosurgical pencil has the advan-

tage of coagulating tissue while cutting and helps 

maintain a bloodless fi eld.

Once in the abdomen, the retractor is placed 

to off er the optimum view of the surgical site. A 

commonly used retractor, called the Th ompson 

donor liver

stomach

pancreas

FIGURE 2

Attachment 

points of the 

donor liver.
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TEST NORMAL VALUE

Serum albumin 3.5-4.6 g/dL

Total protein 6.0-7.4 g/dL

Cholesterol 135-300 mg/dL

Alkaline phos 24-100 IU/dL

AST 10-36 units/dL

ALT 10-48 units/dL

Gamma glutamyl transferase
 males 0-48 units/dL 
 females 4-26 units/dL 

Prothrombin time 90-100% of lab control

Blood ammonia 10-63 ug/dL

Serum bilirubin
 total less than 1.4 mg/dL 
 direct less than 0.3 mg/dL

TABLE 1 Normal values
for hepatic tests5

INSTRUMENTATION
Major Dissecting Tray
General Vascular Tray
“Back table” pan
Thompson Abdominal Retractor Set
Retractor Pan

EQUIPMENT
ESUs
Upper and Lower Body Warmers
Multi suction set up
Cell-saver
If child is over 16, have Veno-veno bypass 

available

SUPPLIES
Pack: Custom pack
Gowns: Multi gown pack
Gloves: CST and surgeons
Blades: #10 and #15
Drapes: groin towel, 4-5 towels, 2 down (¾   

sheets)—covers groin to feet, 1 large top 
drape, 2 side (¾   sheets), large Ioban, and 
major lap sheet with pockets

Suture: ties; silk 0, 2-0, 4-0; umbilical tape x 4
Suture; 3-0 on a SH taper, 4-0 on a SH taper, 

5-0 on a C-1 taper, 7-0 on a BV-1 taper 
polypropylene for vascular anastomosis: 5-0 
and 6-0 PDS on a RB-1 taper needle (bile duct 
anastomosis)

2-0 PDS (2-layer closing, lower fascia then upper 
fascia): 2-0 silk on a PS cutting needle (drain 
stitch)

Clips: medium, large ligating clips
Stapler: skin stapler
Drains: 15 French fl at Blake drain
Dressing: 4x4 dressing and foam tape
Medications: heparin (1:1000) in 250 cc saline 

for heparin fl ush, no antibiotics on fi eld
 5% albumin to fl ush out preservation fl uid 

before revascularization.
Prep solution: Dura Prep

TABLE 2 Instrumentation,
equipment and supplies

donor liver within 45 minutes of removal from 

cold storage. All sutures given to the surgeon 

are double armed and nonabsorbable. Prolene 

suture is used for this step. Th e order of anas-

tomosis is:

1. Suprahepatic inferior vena cava. 5-0 prolene 

36" c-1 taper needle double-armed suture x 3. 

Th e bottom wall is completed fi rst followed 

by the upper wall.

2. Inferior vena cava (IVC). 4-0 prolene 36" SH 

taper needle double-armed x 2 is used again 

in a running fashion. Th e bottom wall of the 

lower cava is completed fi rst followed by the 

upper wall.
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3. Portal vein. 5-0 prolene 36" c-1 taper needle 

x 2 is used again double-armed. Again, the 

lower wall is completed fi rst.

4. Hepatic artery. Again double-armed and 

using a 7-0 prolene 24" BV-1 taper needle x 2.

5. Common bile duct (CBD). Th e common bile 

duct is sewn with 5-0 polydioxanone (PDS) 

II, RB-1 taper needle, or 6-0 PDS II BV taper 

needle.

Before the clamps are removed from the ves-

sels, the preservation solution must be removed 

from the liver. Viaspan, the solution used to 

maintain cell viability while the liver is being 

stored in ice, is a very high potassium solu-

tion. One-liter of Viaspan contains 125 mEq/L 

of potassium. If this solution is allowed to enter 

the blood stream of the recipient, the patient will 

cardiac arrest. To prevent this, a physiological 

solution, such as albumin, is used to fl ush out the 

Viaspan from the donor liver. 

Once all anastomoses have been complet-

ed, the clamps are ready to be taken off and 

blood f low resumed. This stage has the most 

tension for the CST, as untied small vessels or 

holes in the vessels and tissue are common, 

and removal of clamps can cause a sudden loss 

of blood and a drop in the patient’s blood pres-

sure. The CST must be ready for rapid han-

dling of suture to regain hemostasis. Often the 

bleeders will require stitches, as well as Gel-

foam or Surgicel. 

When the field is dry, the last anastamo-

sis will be the common bile duct. Th e duct can 

either be sewn duct-duct or in the case of pre-

vious bile duct surgery a roux-en-y may be per-

formed. Here 5-0 PDS 27" on a RB-1 taper nee-

dle is used and will be running or interrupted, 

depending on surgeon preference. 

After all anastomoses are completed and 

hemostasis is achieved, the team performs a fi nal 

inspection to ensure there are no small bleeders 

that can cause the patient to return to the OR. 

When satisfi ed, the surgeon will then place a 15 

French fl at Blake drain in the right upper quad-

rant below the dome of the donor liver. Th is will 

allow the patient care providers to monitor any 

bleeding postoperatively. Th e wound is irrigated 

with warm saline before the closing of the layers 

of the abdominal wall. 

The final step is the closing of the wound, 

which is accomplished using a three-layer tech-

nique. It is important at this stage for the CST to 

begin the counts to ensure that no supplies are 

retained. Th e lower fascia is closed fi rst to ensure 

there are no weak areas for hernias to occur later. 

Th e lower fascial layer can be closed in a running 

fashion using a 2-0 PDS II. Th e wound is closed 

in three directions, from the xiphoid down, and 

from the lateral wound edges to the middle. All 

three sutures meet in the middle and are tied 

tightly to ensure a good wound closure. The 

upper fascia of the side incisions is then closed. 

The last stage is approximating the skin edges 

with staples. Wet and dry laps are then used to 

clean the skin and around the surgical site. Ster-

ile 4x4 dressing is then placed over the wound 

and drain site. Foam tape is used to secure the 

dressing.

Postoperative phase
The success of liver transplants has increased 

dramatically with the improvement of immuno-

suppressive drugs.

Th e more common regimes are:

• Cyclosporine or tacrolimus (Prograf, FK506)

Patient Table

Surgeon ESU Suction

Suction

CSTSurgical
assistant

ESU

Cell-saver Table
Table

An
es
th
es
ia

FIGURE 3

Operating 

room set up for 

liver transplant.
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• Azathioprine (Imuran)

• Prednisone

Cyclosporine and tacrolimus prevent rejec-

tion of the donor organ by preventing the growth 

and function of lymphocytes, which is part of 

the body’s immune defense system. Azathio-

prine prevents lymphocyte proliferation. Pred-

nisone, which is a glucocorticoid, inhibits the 

cells that would recognize the graft  as a foreign 

object. Patients can expect to be on these medi-

cations for the life of their graft .

Postoperatively, patients can expect to be in 

the ICU for a day or two, and then be transferred 

to the transplant ward. Th e average hospital stay 

for liver transplant patients is seven to 10 days. 

Nationwide, the success of livers is currently 

about 90% graft -and-patient survival at one year 

and 75%-80% success at fi ve years. Th e longest 

surviving liver recipient of a liver transplant is 

more than 29 years.3 Once released from hospi-

tal, patients return to the outpatient clinic week-

ly for lab tests to ensure that the liver is function-

ing and the body is not rejecting the new organ. 

Visits progress to monthly, then annually.

Conclusion
CSTs play a vital role in the success of liver trans-

plants. Th ey must be familiar with a wide assort-

ment of instruments and equipment and be able 

to adjust to every changing situation. No single 

liver transplant surgery is ever the same, and a 

good CST must be able to adapt to each situa-

tion. Th ere must be a smooth transition between 

the three intraoperative phases. Th e antihepatic 

and revascularization phases are oft en the most 

intense and diffi  cult stages for the CST to mas-

ter. CSTs are vital members of a successful trans-

plant team, and while the cases are long and dif-

ficult, the outcome of patients returning to a 

healthy life is well worth it.
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Mark one box next to each number. Only one correct or best answer can be selected for each question.

Pediatric liver transplant 

❑ Certified Member ❑ Certified Nonmember

Certification No ________________________________________

Name ______________________________________________

Address _____________________________________________

City ________________________ State ______ZIP __________

Telephone ___________________________________________

1. What type of incision is made for 
an orthotopic liver transplant? 

a. McBurney
b. Pfannenstiel
c. Chevron or Mercedes
d. Midline

2. Three options for liver 
transplants are?

a. xenograft, orthotopic, and piggyback
b. orthotopic, heterotopic, and reduced-size
c. adult, pediatric, and orthotopic
d. all the above

3. The orthotopic intraoperative 
phase can be broken into ___ 
phases.

a. two b. three
c. four d. five

4. The abdominal retractor often 
used for best exposure is? 

a. Thompson b. Balfour
c. Richardson d. Army-Navy

5. Lower vena cava anastomosis is 
completed using ___ prolene. 

a. 4-0 b. 0
c. 7-0 d. all the above

6. The order of anastomosis of the 
donor liver is ___.

a. Hepatic artery, bile duct, upper cava, CBD and 
lower cava

b. IVC, Suprahepatic IVC, portal vein, CBD and 
hepatic artery

c. Suprahepatic cava, lower cava, portal vein, 
hepatic artery and CBD

d. None of the above

7. Currently more than __ patients 
are waiting for a liver transplant.

a. 2,000 b. 10,000
c. 20,000 d. 18,000

8. The wound is closed in which 
three layers?

a. fascia, muscle, and skin
b. lower fascia, upper fascia, and skin
c. skin, muscle, and fat layer
d. none of the above

9. The current fi ve-year success rate 
for liver transplant is? 

a. 50% b. 20%
c. 75-80% d. 100%

10. What is used to close the skin 
layer?

a. 7-0 prolene
b. 1 PDS
c. staplers
d. both PDS and staplers
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