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Abstract
Biopsies of liver allografts are still considered to be the gold standard. They play an important and integral role in 
the interpretation and explanation of changes that may occur in response to alterations in function tests,  in the 
interpretation and explanation of liver biochemistry, in the interpretation and explanation of functional abnormali-
ties, and in the interpretation and explanation of diagnostic images (whether or not accompanied by symptoms). 
Biopsies are also useful for monitoring and are often part of the protocol (1-3). The evaluation of biopsy samples 
after transplantation can be difficult especially because of the very broad spectrum of complications that may 
arise in the post-transplant period. Many of them require immediate diagnosis and treatment despite this difficulty. 
Although the most common condition is acute rejection, many other conditions and disorders can be observed. 
They include perfusion/reperfusion alterations, functional impairment, recurrence of underlying diseases, injury to 
the bile duct, vascular lesions, opportunistic infections, de novo pathologies such as autoimmune hepatitis, post-
transplant idiopathic chronic hepatitis, drug toxicity, and tumors (4). This is the second article about the pathology 
of liver transplantation. It discusses the most common pathologies in the early post-transplant period and provides 
a histopathological approach towards difficulties and controversies for adequate clinicopathological correlation.
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INTRODUCTION

Traditionally, post liver transplantation pathologies have 
been divided according to time of onset into early or late. 
Some of these are summarized in Table 1. The questions 
we most often face depend on the time at which the event 
occurs. If there is worsening liver function during the first 
week after transplant, or no tests have normal results, we 
face primary or secondary graft dysfunction and should 
consider the perfusion/reperfusion injury, immune pro-
blems such as acute cellular rejection, ABO incompatibi-
lity, antibody-mediated rejection; donor-dependent factors 

or technical problems, especially vascular anastomosis due 
to failure or thrombosis.

EARLY POSTOPERATIVE COMPLICATIONS FOLLOWING 
LIVER TRANSPLANTATION

Graft Dysfunction

Although there is no clear definition of the term “graft dys-
function”, its main feature is poor functioning of the graft 
in the first weeks after transplantation. This portends poor 
graft survival and thus a poor prognosis for patient survival. 
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It is clinically reflected high levels of aminotransferase and 
prolonged clotting times. When poor graft functioning is 
life-threatening there is very severe elevation of transami-
nases, usually above 2,000 U/L, accompanied by hyperbili-
rubinemia of over 10 mg/dL.

The patient’s life is at risk when transaminase values ​​are 
above 5000 U/L, the international normalized ratio (INR) 
stays at three or more times its normal value, and there is 
metabolic acidosis. In this situation we speak of primary 
graft failure: this is considered an emergency that requires 

retransplantation. Without one, the probability of death is 
very high. (5, 6) Some studies have shown associations bet-
ween early dysfunction and the preoperative condition of 
the recipient, especially if this has required use of assisted 
ventilation, donation after cardiac death, donor age, graft 
size, the degree of steatosis, operating time and the need for 
intraoperative transfusion. (7, 8)

Ischemia and Reperfusion Injury

The process of organ preservation and subsequent reper-
fusion invariably leads to cell injury. The main etiological 
factor in primary graft dysfunction (DPI) is associated 
with ischemia/reperfusion injury which occurs immedia-
tely upon the return of oxygen to circulation in an ische-
mic organ. Ischemia decreases nutrients and energy and 
disrupts homeostasis. It is initiated through the generation 
of reactive oxygen species (ROS) by hepatocytes during 
ischemia. This activates signaling pathways involved in 
hypoxic response while an inflammatory immune response 
activates Kupffer cells, CD4 + and polymorphonuclear 
neutrophils to migrate to the site of injury and activate 
cytokines, chemokines and complement proteins where 
previously large amounts of ROS had been generated. 
This process leads to cellular apoptosis and cell death with 
ischemic necrosis after reperfusion. Moreover, endothelial 
lesions damage microcirculation and promote develop-
ment of thrombosis which result in necrosis of liver tissue. 
(9-11) This is an important cause of graft failure in the early 
postoperative period. Up to 50% of allografts show some 
sign of ischemic damage, and ischemia accounts for 10% 
of early organ failures. It is more likely to occur if there is 
preexisting damage such as macrovesicular steatosis or 
siderosis in the donor organ. (12) 

Histologically, ischemia/reperfusion injury is characte-
rized by cell ballooning and either isolated necrosis with 
formation of acidophilic bodies or massive necrosis accom-
panied by aggregates of neutrophils and hepatocanalicular 
cholestasis in perivenular locations (zone 3). Given the 
increased susceptibility of this region to ischemic events, 
changes become evident within the first 48 hours after 
transplantation (Figures 1 and 2). When biopsies are taken 
at time zero or post-reperfusion, aggregates of inflam-
matory polymorphonuclear neutrophils are more promi-
nent. In severe cases, inflammation decreases and necrosis 
increases, which compromises the acini. (13)

Periportal necrosis and subcapsular infarcts are less fre-
quently observed. When the donor liver is fatty, reperfu-
sion injury promotes the breakdown of hepatocytes. This 
frees fat globules which are caught in the cords of hepato-
cytes and cause obstruction. This resembles dilated sinus-
oids or lipopeliosis. They can migrate to the lungs causing 

Table 1. Most common nonsurgical complications of liver transplantation

Pathology Frequency Time/peak 
post-transplant 

presentation
Hyperacute Rejection, 
Humoral Rejection

Less Than 0.1%, 
Very rare in first 2 
weeks: 1-14 Days

1-14 Days

Acute Cellular 
Rejection

15%-80% First year: 5-30 days

Chronic Rejection  
(ductopenia and 
vascular) 

Less than 3% 60-180 days

Ischemic 
Cholangiopathy

10%-19% 30-180 days

Opportunistic 
Infections

Varies from 1% to 
42% according to 
microorganism 

3-6 months

Drug Toxicity Not well-established Any time following 
transplantation

Posttransplant 
lymphoproliferative 
disease (PTLD, de 
novo malignancy

0.9%-2.9% (4%)
3%-5%
11-20%

First year 
First 3 years
10 years

Recurrence of underlying disease
HVC More than 90% 60-120 days
HVB Less than 10% 30-180 days
Primary biliary 
cholangitis (PBC)

18% (4%-33%) 1-10 years

Primary sclerosing 
cholangitis (PSC)

50% 1-5 years

NASH 40% First 5 years
Alcohol 10%-90% 1-5 years
HCC 10% Starting from the first 

year
Metabolic 
complications: 
hypertension, diabetes 
mellitus (DM), 
hyperlipidemia, obesity 
and gout 

5%-26% Inicio desde el primer 
año



163Liver Biopsies in Transplant Pathology: Histopathological Diagnosis and Clinicopathological Correlation in the Early Post-Transplant Period

fat embolism. The prognosis for this condition depends 
directly on the percentage of parenchymal necrosis. (14) 
Differential diagnosis must consider humoral rejection, 
cellular rejection and surgical complications, especially 
vascular and bile duct anastomosis.  Very early cholestasis 
can result from small-for-size donor grafts. In these cases 
cell edema is very prominent and diffuse rather than only 
in perivenular locations.
 

Figure 1. Hematoxylin and eosin (20x) Perfusion-reperfusion injury. 
Note the marked perivenular cellular edema.

Figure 2. Hematoxylin and eosin (40x) Perfusion-reperfusion injury. 
Note the marked ballooning, and hepatocanalicular cholestasis at the 
perivenular location.

ALLOGRAFT REJECTION

Criteria for histopathological diagnosis of rejection in 
transplantation have been defined and characterized, by 
the introduction of the 1995 Banff classification by inter-
national consensus and then, in 1997 by a panel of experts. 
To date, the humoral rejection, acute cellular rejection and 

chronic rejection have been accepted. (15,16). In this arti-
cle we focus on the first two.

Humoral Rejection

Acute humoral rejection is very rare among ABO com-
patible liver transplants. Initially, it was seen as an issue 
of incompatible liver grafts, but it is now recognized as a 
very likely cause of injury, both early and late. Its true inci-
dence has been difficult to establish because of the lack of 
studies to correlate the presence of C4d with specific anti-
donor antibodies. (17) The primary rejection is antibody 
mediated and/or complemented. It occurs immediately 
(within hours or days) and is called hyperacute rejection. 
If rejection occurs a few days after or during the first week, 
it is called acute humoral rejection, or post-transplant acute 
rejection mediated by antibodies. The secondary form 
occurs when antibodies develop de novo. The antibodies 
may have formed previously or may be specific anti-donor 
antibodies that develop after transplantation. The anti-
bodies react with antigens of the donor and have various 
effects within the allograft that range from destruction of 
the allograft to promoting its survival and including cau-
sing no change in its synthetic function. The class, antibody 
titer, and specificity of anti-donor antibodies as well as 
the density and distribution of the target antigens in the 
recipient organ influence the outcome. In particular, anti-
bodies directed against the major antigens of blood groups 
ABO and MHC antigens have been shown to be capable of 
causing allograft rejection. (18, 19) Rejection is characteri-
zed by progressive elevation of bilirubin and severe throm-
bocytopenia associated with signs of liver failure.

Pathologic examination in the initial stages shows nons-
pecific changes resembling those observed in a preservation 
injury with hepatocyte ballooning and hepatocyte necrosis 
in zone 3. Endothelial cells are directly damaged, so micro-
vascular damage that occurs in the first few hours leads to 
focal hemorrhaging with sinusoidal aggregates of inflam-
matory polymorphonuclear neutrophils and platelets with 
small vessel thrombosis. This progresses to portal and 
periportal edema with cholangiolar or ductal proliferation 
which resembles obstruction of a bile duct. Hypertrophy 
of endothelial cells compromises venous portal vessels and 
capillaries, accompanied by adhesion of lymphocytes and 
eosinophils to the endothelium. (Figure 3)

Thrombosis of the intrahepatic branches of the portal vein 
can develop in severe cases with venous infarction and exten-
sive ischemia with geographic infarcts. Hepatic arteries and 
veins as well as the inferior vena cava can be compromised. 
To make this diagnosis, it is essential to exclude thrombosis 
of the hepatic artery and biliary obstruction. C4d reactivity 
tested by immunohistochemistry (in paraffin-embedded 
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Keys to the diagnosis of humoral rejection
•	 Graft dysfunction diagnosed by clinical evaluation and 

laboratory tests
•	 Liver biopsy with evidence of active graft damage that 

suggests humoral rejection
•	 Any pattern of intense reactivity for C4d
•	 Circulation of anti-donor specific antibodies 

Acute Cellular Rejection

Acute cellular rejection is an immune-mediated lympho-
cytic inflammatory response which is dependent on T 
cells. Today, the risk of acute cellular rejection has been 
reduced by appropriate immunosuppression and morta-
lity and morbidity due to this cause are rare. Nevertheless, 
it is still the leading cause of graft dysfunction, occurring in 
50% -75% of all transplant patients. It can occur in the first 
weeks after transplantation, particularly during the first 5 
to 30 days, and 60% of all cases occur in the first 6 months 
after transplantation. However, acute rejection can occur 
at any time after transplantation, even several years after. 
It occurs in patients with poor adherence to immunosup-
pressive treatment, interactions with drugs such as calci-
neurin inhibitors and other factors that alter serum levels 
such as autoimmune diseases. A biopsy plays a key role in 
the diagnosis and management of acute cellular rejection. 
(3, 4, 25)

The Banff rating system assigns a numerical weight to 
each criterion or morphological parameter according to 
severity. The well-known Rejection Activity Index (RAI) 
for acute cellular rejection assigns a score from 1 to 3 with 
maximum possible score of 9. Table 2 shows an approach 
to pathological evaluation using a semi-quantitative index 
while Table 3 shows the scoring and terminology used by 
the Banff consensus. The application of the Banff scheme 
assumes that the histological diagnosis has already been 
established. (16, 26) The classic triad includes portal 
inflammation, portal bile duct injury and inflammatory 
vascular lesions. Portal inflammation is essential for histo-
pathological diagnosis of acute cellular rejection, but at 
least two of these three characteristics must be present to 
make the diagnosis. (16) Histopathological criteria taken 
into account are evaluated in terms of inflammation density 
and percentage of compromised portal spaces represented 
in the biopsy, or of the compromised ductal or vascular 
structures. Some authors recommend at that least seven 
portal tracts be included.
•	 Portal Inflammation is defined as any degree of portal 

inflammation with the presence of a heterogeneous 
population of inflammatory cells, such as activated T 
lymphocytes, eosinophils, immunoblasts accompa-
nied by plasma cells and polymorphonuclear neutro-

tissue) is difficult to interpret in isolation. It has several pat-
terns: it must be intense in at least 50% of the portal veins or 
in capillaries of the portal stroma, or it must have sinusoidal 
distribution (Figure 4). If fresh or frozen tissue is available, 
the method that is considered to be most reliable is immu-
nofluorescence with sinusoidal reactivity for C4d. Linear 
reactivity for IgG, IgM, fractions the complements of C3, 
C4, C1q, fibrinogen in the walls of arteries and the presence 
of anti HLA has also been demonstrated (17.20 to 24). It is 
important to emphasize that the focal presence of C4d has 
been described in many allografts which have no evidence 
of humoral antibody-mediated rejection. Therefore, accurate 
diagnosis of humoral rejection may be useful for determining 
and indicating whether or not plasmapheresis should be used 
in the immediate postoperative period. It could be useful for 
evaluating current protocols for case with the possibility of 
ABO-incompatible transplants. (24)

Figure 3. Immunohistochemistry studies for cytokeratin 7 show marked 
proliferation of cholangioles surrounding the inflamed portals areas.

Figure 4. Study of Immunohistochemistry for C4d shows reactivity 
(brown coloring) coating sinusoids.
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with subendothelial lymphocyte inflammation, promi-
nence and endothelial detachment. Sinusoidal endothe-
lialitis is also very occasionally present (Figure 7).

    
Necrotizing arteritis may be present in cases of severe rejec-
tion, although it is not common to find it in biopsies, as it 
usually involves hilar vessels.
  
Other Patterns of Acute Cellular Rejection

Central Perivenulitis and Central Venulitis
Central Perivenulitis (previously known as Central 
Venulitis) is observed in up to 30% of cases. It is more 
frequent among late acute rejections (after day 100) and 
pediatric rejections. It is characterized by inflammation 
endotheliitis or terminal venules, sometimes accompanied 
by congestion, extravasation of red blood cells and sinusoi-
dal dilation, with mild or minimal inflammation and with 
isolated apoptotic hepatocytes in the immediate vicinity 
(zone 3) (Figure 8). Unlike classic acute cellular rejection, 
there is  usually no endothelialitis, and in most cases the 
endothelium appears to be  essentially normal. It may be 
accompanied by acute cellular rejection with inflammatory 
changes in the portal area or present as isolated central peri-
venulitis. (27,28) 

Rejection Based On Lobular Inflammation Or Lobular 
Pattern
Sometimes inflammation of the lobule or lobular hepati-
tis dominates the morphological picture. Changes in the 
portal area and non-specific changes may be minimal. This 
pattern is especially seen in children, but also occurs in 

phils. There may be mild or minimal patches of lobular 
inflammation (Figure 5).

•	 Inflammatory Bile Duct Injuries result from inflam-
matory lymphoid cells in the epithelium of small ducts 
(<30 microns) and degenerative changes caused by 
increases in the nucleus/cytoplasm ratio, hyperchro-
masia, nuclear pleomorphism, nuclear pseudostratifica-
tion, alteration of polarity, mitosis, and/or paranuclear 
vacuolization of the ductal epithelium. There may be 
ruptures in the basal membrane (Figure 6).

•	 Inflammation of the vascular endothelium is not present in 
all cases, but when it is, it is located in the portal region 
and/or the terminal or central hepatic vein. It presents 

Table 2. Rejection Activity Index (RAI) for acute cellular rejection

Principal Categories Morphological Criteria Score
Portal inflammation Inflammation of lymphocytes compromises a minority of the triads. 1

Expansion of portal triad due to inflammation of lymphocytes, plasma cells, neutrophils, eosinophils 
and some blasts.

2

Marked portal expansion due to heterogeneous inflammatory infiltrate with numerous blasts and 
eosinophils in all or the vast majority of the portal triads extending to the periportal area.

3

Bile duct inflammation and 
damage

Occasional ducts have epithelial inflammation and damage with some reactive changes. 1
Most ducts are inflamed, and there are degenerative changes. 2
All ducts are compromised by inflammatory cells, and there are severe degenerative alterations in 
the ductal epithelium, with obstruction of ducts.

3

Inflammation of venous 
endothelia

Subendothelial infiltration of lymphocytes compromising some portal and/or hepatic venules. 1
Subendothelial inflammation of lymphocytes into most hepatic and/or portal venules, endothelial cell 
detachment.

2

Moderate to severe subendothelial inflammation of lymphocytes in hepatic and/or portal veins, 
central venous compromise, endothelial detachment and perivenular necrosis.

3

Table 3. Banff Scale for acute cellular rejection

Overall evaluation Criteria
No rejection:  score 
of 0-1
Indeterminate or 
borderline: score of 2-3

Inflammation of portal lymphocytes 
that does not meet minimum criteria for 
diagnosis.

Mild: score of 3-4 (grade 
I)

Infiltrate characteristic of acute 
heterogeneous cellular rejection in a 
minority of portal triads and confined to the 
portal space.

Moderate: score of 5-7 
(grade ii)

Infiltrate characteristic of acute cellular 
rejection in most of the portal triads.

Severe: score of 8-9 
(grade iii)

Infiltrate characteristic of acute cellular 
rejection in almost all portal triads, 
moderate to severe cell density extending 
the periportal region and to the hepatic 
parenchyma with perivenular necrosis.
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Figure 5. Hematoxylin and eosin, acute cellular rejection. Portal inflammation with inflammatory infiltrate which is typically heterogeneous and is 
composed of activated lymphocytes, plasma cells, neutrophils and eosinophils. Intensity A: mild (40x); Intensity B: moderate (20x); Intensity C: 
Severe (20x).
  

Figure 6. Hematoxylin and eosin (20x). Acute cellular rejection with ductal injury and portal inflammation. Vacuolization in the 
ductal epithelium with permeation of lymphocytes can be seen. Irregular ductal contours, nuclear stratification, hyperchromasia 
and intraepithelial inflammation can be seen in B.

  
Figure 7. A. Hematoxylin and eosin (20x). Acute cellular rejection. Inflammatory infiltrate with endothelialitis, inflammation 
surrounding the portal vein.  B. Hematoxylin and eosin (40x). Prominence of endothelial cells and cell detachment can be seen.

A

A

A

B

B

B C
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10). Clinically, there is more systemic involvement with 
elevated AST. These patters respond well to treatment, but 
have greater potential for chronicity. They are not included 
in the Banff score for which reason use of the RAI score is 
recommended to indicate the presence of these patterns. 
This will require closer monitoring to prevent progression 
to chronic rejection. The most important differential diag-
nosis is for viral infections. (29)
    
Chronic Hepatitis Pattern and Idiopathic Post-Transplant 
Hepatitis
Characteristically, in chronic hepatitis pattern and idio-
pathic post-transplant hepatitis portal inflammation is mild 
to moderate and ductal lesions are mild or absent although 
there is interface hepatitis activity (Figure 11). This pattern 
can only be recognized in transplant patients that have no 
base necroinflammatory disease and no potential for recu-
rrence of diseases such as hepatitis C. Differential diagnosis 
must consider drug reactions and other causes of nonspeci-
fic hepatitis. In severe rejections, the limiting plate may be 

adults who have immunosuppression abruptly suspended 
after complying fully with immunosuppression. The lobule 
shows mild or patchy infiltration of lymphocytes (lympho-
cytic hepatitis) with scattered apoptotic bodies, hyperplas-
tic Kupffer cells, minimal portal inflammation, mild duc-
tulitis, but no evidence of endothelial inflammation nor 
compromised central veins (Figure 9). The main objects 
of differential diagnosis are early recurrence of hepatitis C 
virus infections, Epstein-Barr virus (EBV) and drug toxi-
city (26).
  
Infiltrative (Sinusoidal) Pattern and Hepatic Pattern
The infiltrative (sinusoidal) pattern and hepatic pattern of 
cellular rejection have been observed during the first year 
after transplantation. The infiltrative pattern shows promi-
nent sinusoidal infiltration of activated lymphocytes CD3 
(+) accompanying the classic triad of rejection. In the 
hepatic pattern, the typical features of acute cellular rejec-
tion overlap with necrotizing parenchymal inflammation 
or confluent foci of necrosis in varying locations (Figure 

    
Figure 8. A. Hematoxylin and eosin (10x). Pericentral inflammation with minimal portal inflammation. B. Hematoxylin and eosin (20x). C. 
Hematoxylin and eosin (40x). Central perivenular inflammation.

A B C

Figure 9. A. Hematoxylin and eosin (10x). In addition to the portal inflammation multiple foci of lobular inflammation can be 
seen. B. Hematoxylin and eosin (40x). Predominantly lymphocytic infiltrate.

A B
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plasma cell infiltrate (Figure 12). Liver transplantation data 
on its true meaning are limited, but proportions of plasma 
cells of more than 30% of the population of inflammatory 
cells have been associated with greater histological severity 
raising the possibility this measurement might be used as 
a marker of severity. The main problem is differentiating 
between a diagnosis of recurrent autoimmune hepatitis 
(AIH) and de novo hepatitis. Ductulitis and endotheliitis, 
key features of classic acute cellular rejection, are absent or 
minimal in the AIH. It is also important to note the absence 
of interface hepatitis because recurrent AIH usually occurs 
more than two years after transplantation, while the plasma 
cell rejection of variant occurs during the first 2 years. On 
rare occasions, low titers of autoantibodies are found in 
these patients. It should be noted that patients treated with 
interferon for hepatitis C may have this variant of acute 
cellular rejection, and many cases are associated with pre-
vious episodes of typical acute cellular rejection and with 
under-dosing of immunosuppressants. (31)

Biochemical evidence of liver damage is provided by 
increases in liver function tests and aminotransferase alka-
line phosphatase and γ-glutamyl activity. In some cases 
these are accompanied by leukocytosis and peripheral eosi-
nophilia. Clinical triggers include any changes in immuno-
suppression and conditions that alter the immune system, 
for example an infectious process. Other risk factors that 
should be considered are an elderly donor to a very young 
receiver, or preexisting conditions that alter immunity. 
A biopsy is done when there is clinical suspicion of acute 
rejection or graft dysfunction without an obvious explana-

compromised by extension of infiltrate to the lobule and a 
moth-eaten appearing image where there is interface hepa-
titis. This image is mostly seen in late acute rejection (over 
100 days) and is very difficult to distinguish from chronic 
hepatitis. This pattern has been seen sixth months or more 
after transplantation and is associated with progression to 
fibrosis. (26,30)

Figure 11. Hematoxylin and eosin (20x). Mild portal inflammation 
with interface hepatitis, note the irregularity of the limiting plate with 
periportal extension of the infiltrate.

Predominance Of Plasma Cells Pattern
This pattern is seen within the clinical and morphological 
context of acute cellular rejection, but with predominantly 

Figure 10. A. Hematoxylin and eosin (20x) Portals changes showing classic cellular rejection with portal inflammation, 
endotheliitis, ductulitis, and lobular inflammation associated with necrosis. B. Hematoxylin and eosin (40x). Scattered foci of 
portal inflammation and area of confluent necrosis.

A B
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and for those with mild symptoms and low scores or mild 
rejection. Although, it is better if you can avoid the use of 
high-dose steroids and even if you can avoid minimal modi-
fication of treatment, patients usually have good responses 
to treatment with increases from baseline dosages of immu-
nosuppressants or with corticosteroid therapy pulses. This 
is not the case when  most cases of moderate or severe 
acute rejection are steroid-resistant and sometimes require 
immediate treatment with higher doses or pulsed steroids 
or monoclonal antibodies which are useful for preventing 
progression to chronic ductopenic rejection. (32)

Patients with centrilobular changes that do not meet 
Banff criteria for rejection respond well to immunosup-
pressive treatment similar to that used for usual rejection. 
The long-term outcome of patients with isolated centrilo-
bular injuries is similar to that of patients with centrilobular 
changes associated with rejection in the classic triad. This 
finding has been reported as a harbinger of future episodes 
of acute rejection and chronic rejection. (27, 28)  Patients 
with severe perivenular injuries have also developed perive-
nular fibrosis, Budd-Chiari syndrome and veno-occlusive 
disease. (33) The main problem that arises in the differen-
tial diagnosis of acute cellular rejection is differentiating 
between hepatitis B and recurrent hepatitis C because 
they can share criteria and both pathologies can be present 
simultaneously. For acute cellular rejection with heteroge-
neous infiltrate, periductal location, and without limiting 
plate injuries, clinical and serological parameters in addi-
tion to morphological criteria may be useful for diagnostic 
support or to rule out viral infection. In the next article we 
will go into this topic more deeply.

Keys to the diagnosis of acute cellular rejection 
•	 Portal inflammation: heterogeneous infiltrate with acti-

vated lymphocytes and eosinophils
•	 Ductal injury: ductulitis of lymphocytes and degenera-

tion of ducts
•	 Endotheliitis: portal and/or central subendothelial 

inflammation 
 

CONCLUSION

The pathologist plays an important role in defining the 
complications that can occur in liver transplantation, espe-
cially because the clinical picture and patterns of abnormal 
liver enzymes, and other clinical and imaging parameters 
are unclear. More than a few times, they indicate diame-
trically opposed interventions, leading to the need for a 
liver biopsy to resolve a diagnostic question and get a more 
accurate diagnosis. Nevertheless, correlation with a com-
plete medical history is essential for interpretation of histo-
pathological findings.

tion. Acute rejection is only found infrequently in biopsies 
conducted according to a protocol. (14,26).

Figure 12. Hematoxylin and eosin (40x). Acute cellular rejection with 
inflammatory infiltrate predominantly composed of plasmocytes.

It is important to note that if a biopsy is performed after 
start of immunosuppressive treatment, classification and 
scoring can be difficult to establish, especially because of 
the rapid modification of inflammation. Mild acute rejec-
tion in the Banff schema is the most common grade. It 
accounts for 60% -80% of total episodes, and most of these 
respond to increased dosages of immunosuppressants. 

Moderate acute rejection with scores between 5 and 7 
occurs in 10% to 20% of all episodes of acute cellular rejec-
tion. This is more common in patients who have risk factors 
and show clinical signs or symptoms such as fever or leuko-
cytosis and impaired liver function tests. 

Severe rejection accounts for less than 5% of cases. Most 
often it manifests itself in patients who have not been 
adequately immunosuppressed, patients with high lym-
phocytotoxic crossmatch titers, patients with histories of 
autoimmune diseases, and patients who have undergone 
retransplantation. Invariably, these patients have symptoms 
and signs that mimic an infectious systemic process. (29, 32)

Many of the studies that have evaluated clinical value 
and the Banff classification are contradictory. Even though 
it has not being fully validated, and it has not been shown 
to predict graft survival and even response to steroids with 
certainty, it is still widely accepted. It is regarded as a use-
ful marker of the severity of rejection. Nevertheless, it is 
important to note that neither the total score nor any of the 
individual histopathological criteria correspond to the res-
ponse to steroids or to graft survival. The results of a biopsy 
for a case of rejection has clinical significance and becomes 
the guide for treatment of acute rejection episodes, as it 
does also for asymptomatic patients (protocol biopsies) 
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