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Abstract Over the last decade the number of patients

undergoing transplantation has increased. At the same

time, effective peri- and postoperative care and better

surgical techniques have resulted in greater numbers of

recipients achieving long-term survival. Identification and

effective management in the form of adequate treatment is

essential, since any delay in diagnosis or treatment may

result in graft loss or serious threat to patient’s life. Various

aspects of endoscopic findings that can be commonly

encountered among liver transplant recipients are discussed

herein. Topics include: persistent and/or recurrent esoph-

ageal varices, reflux, Candida or cytomegalovirus (CMV)

esophagitis, esophageal neoplasms, posttransplant peptic

ulcer, biliary complications, posttransplant lymphoprolif-

erative disorder (PTLD), Kaposi’s sarcoma, CMV colitis

and inflammatory bowel disease, colonic neoplasms,

Clostridium difficile infection, and graft versus host disease

(GVHD).
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Introduction

Over the last decade not only has the number of patients

undergoing transplantation increased but at the same time

effective perioperative care and better surgical techniques

have resulted in greater numbers of patients achieving

long-term survival. Currently the average survival rates at

1, 3, and 5 years following liver transplantation in the USA

are 88%, 80%, and 74%, respectively [1].

As a consequence of this, more and more endoscopists

will encounter these patients in their clinical practice.

Identification and effective management in the form of

adequate treatment or prompt referral is imperative, as any

delay in either diagnosis or treatment may result in graft

loss or serious threat to life (Table 1).

Persistent Esophageal Varices

The natural history of esophageal varices in the immediate

postoperative period has not been studied. However, a few

things can be extrapolated from the splanchnic hemody-

namic changes that occur following liver transplant.

The risk of variceal bleeding, though significantly

reduced after liver transplantation, still remains for a period

of 2 weeks after transplant, until the hepatic venous gra-

dient normalizes [2]. The risk can be hypothesized to be
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higher in volume overloaded patients, hypertensive

patients, those with previous incomplete obliteration of

varices, and due to the mechanical effects of nasogastric

(NG) tube.

While the placement of a full-size cadaver graft in the

orthotopic position effectively handles the abnormal

hemodynamic state, the situation becomes critical when a

smaller graft is placed in a patient with severe portal

hypertension. Hepatic allograft in this situation is subjected

to grossly abnormal hemodynamic stress. Splanchnic

pooling continues in small-for-size grafts and the pressure

is transmitted to the portal circulation [3].

Small-for-size syndrome has various etiologies includ-

ing problems inherent to the allograft such as size, inflow,

and outflow, and recipient characteristics such as metabolic

demands and disease severity.

The problem which is central to the causation of this

syndrome is increased portal vein blood flow through a

reduced hepatic microvascular bed, referred to as the

syndrome of portal hyperperfusion [4].

Hirata et al. [5, 6] studied the impact of small-for-size

grafts on the incidence of gastrointestinal (GI) bleeding,

and reported higher occurrence of GI bleeding of 25% after

living donor liver transplantation (LDLT) as compared

with 8–9% after cadaveric donor liver transplantation

(CDLT). Esophageal varices contributed to 80% of

bleeding episodes. The explanation for this phenomenon

has been attributed to presence of transient portal hyper-

tension after placement of small-for-size liver grafts [6].

The majority of variceal bleeding episodes in this series

occurred within the first month after transplant. Those

authors explained this by the fact that liver in LDLT is

reported to regenerate to standard liver volume by 1 month

[7].

Some authors suggest that abnormally rapid regenera-

tion of hepatocytes might contribute to sinusoidal

compression and hence portal hypertension in the first

month [3, 8]. The conclusion that can be drawn from this

study is the fact that small-for-size grafts have higher risk

of GI bleed, especially in the first month [6].

Recurrent Esophageal Varices

Development of recurrent varices in the posttransplant

setting is highly suggestive of portal vein thrombosis, if it

occurs in the immediate postoperative period, or recurrent

disease, if it occurs months to years following transplant.

Post-transplant portal vein thrombosis is a rare compli-

cation with reported incidence of 2–3% [9]. Risk factors

includes technical factors such as redundancy, rotation,

kinking, compression, prior portal vein thrombectomy, and

use of jump grafts [10], and prior episodes of rejection.

Clinical manifestations include graft loss in the early

posttransplant period or features of portal hypertension

along with varying degree of intestinal congestion and

ischemia if the presentation is delayed [6, 11]. The diag-

nosis is established by the use of Doppler, computed

tomography (CT) scan, magnetic resonance (MR) angiog-

raphy, and endoscopy [12].

Surgical thrombectomy or the addition of vein grafts

for reconstruction is the mainstay of treatment in the early

presentation. Urgent retransplantation may be required in

the presence of graft loss and is associated with high

morbidity and mortality [13]. Newer modalities include

the use of percutaneous transhepatic fibrinolytic treatment,

stents or balloon dilatation and have shown varying

degree of success [14, 15]. Portal vein obstruction by

organized thrombus secondary to surgical complications

is best treated with balloon angioplasty and stent place-

ment [15–17], whereas nonsurgical thrombus has been

effectively treated by mechanolysis and thrombolytic

therapy [18–20].

Reflux Esophagitis

Incidence of reflux esophagitis in cirrhotics ranges from

5% to 10%, which is similar to in the general population. A

retrospective study done by the present authors on 173

patients showed the incidence of noninfectious esophagitis

to increase from 7% to 22% after transplant [21]. Another

recent retrospective report showed the incidence of reflux

esophagitis to increase from 3.4% to 27.6% after LDLT

Table 1 Key issues in endoscopy in the posttransplant patient

Esophagus

Recurrent varices: portal vein thrombosis, recurrent disease

Persistent varices: small-for-size syndrome

Reflux esophagitis

Infectious esophagitis: CMV, Candida

Identification and screening for esophageal neoplasm, Barrett’s

esophagus

Identification and management of PTLD

Stomach and duodenum

Peptic ulcer

PTLD

Biliary system

Biliary strictures

Colon

Management of infections: CMV, Candida, Clostridia

Management of GVHD

Management of PTLD

Management of ulcerative colitis

Screening and treatment for cancers
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[21]. Interestingly, the authors also reported a drop in

incidence of Helicobacter pylori infection from 50% in the

pretransplant group to 5.6% in the posttransplant group.

Whether this occurred due to inadvertent use of H2

blockers and antibiotics in the perioperative period is

unclear. Gastroesophageal (GE) junction abnormalities

were not found to be the cause of the reflux, thereby putting

the focus on hyperacidity as the etiology [22]. Whether

increased acidity occurred due to reduction in incidence of

portal gastropathy and H. pylori, both conditions associ-

ated with hypoacidity, needs to be clarified by further

studies [23–25]. The use of acid suppression drugs and

H. pylori eradication therapy during the early posttrans-

plant period should be maintained in selected cases [21].

During H. pylori treatment, calcineurin-inhibition-based

immunosuppression needs to be closely monitored with

levels due to their interaction with erythromycin group

antibiotics.

Candida Esophagitis

Incidence of invasive fungal infection among liver trans-

plant recipients varies from 4% to 40% [26]. Left

untreated, its behavior is aggressive with high mortality

rate [26]. Risk factors include immunosuppression, envi-

ronmental, surgical, viral, and patient-specific factors [27].

Development of Candida esophagitis is a two-step

process consisting of colonization and subsequent invasion.

Colonization is prevented by salivation, normal flora,

esophageal clearance, and intact mucosal barrier while

invasion is prevented by intact cell-mediated immunity

[28].

The last decade has seen a fall in incidence of Candida

albicans infections while the frequency of non-albicans has

increased; the latter occurs in patients who have received

antifungal prophylaxis and carries a high mortality [26,

29].

Gastrointestinal tract (GIT) is the principle portal of

entry for systemic fungal infection, and within the GIT

esophagus is the most commonly affected organ [30].

Clinical presentation includes retrosternal discomfort,

dysphagia, and odynophagia, or may be entirely asymp-

tomatic. Diagnosis is established by endoscopic finding of

erythematous mucosa with white plaque-like lesions and is

confirmed by mucosal biopsy (Fig. 1).

The reported sensitivity, specificity, and positive pre-

dictive value for upper gastrointestinal (UGI) endoscopy in

diagnosis of Candida are reported to be 100%, 83%, and

88%, respectively. Treatment in uncomplicated Candida

albicans includes azoles or caspofungin, which show a

response rate of over 85%, while amphotericin B is used in

resistant cases [31].

Candida glabrata and krusei are resistant to the azoles

and amphotericin B and treatment of choice is caspofungin

[32].

Typically symptoms and endoscopic features start

resolving by day 5–7 but treatment is continued for

14 days following clinical improvement [33].

Complications include perforation, bleeding, stricture,

disseminated infection, and necrotizing esophagitis with a

mortality of 35–70% [34–36]. The need for prophylaxis is

most important during the early posttransplant period when

the risk is highest [37]. The American Society of Infectious

Disease recommends use of antifungal prophylaxis in every

liver transplant recipient with an identifiable risk factor.

Presence of two or more risk factors predisposes to the

development of invasive fungal infection.

Risk factors include retransplantation, creatinine

[2.0 mg/dl, choledochojejunostomy, intraoperative use of

C40 U of blood products, and fungal colonization detected

2 days prior and 3 days following transplantation [38].

Preventive benefit is highest when duration of prophylaxis

is more than 4 weeks [39].

CMV Esophagitis

Cytomegalovirus (CMV) is the most common infection to

occur in the posttransplant setting. In absence of prophy-

laxis, CMV infection will occur in approximately 50–60%

of patients, and 20–30% of these will develop CMV-related

disease [40].

Fig. 1 Candida esophagitis seen as multiple white plaques on

erythematous background
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Risk factors for development of infection includes donor

(D)?/recipient (R)-, D?/R?, D-/R?, and use of anti-

lymphocyte antibodies [41]. Average time of infection

varies between 1 and 6 months post transplant.

Outcome after infection is dependent on the result of the

dynamic interaction between the host and the virus, in which

the degree of immunosuppression plays a critical role.

The effects of CMV can be categorized into direct

effects, which include the more common CMV syndrome

(fever, leukopenia, thrombocytopenia, malaise, and

arthralgia), and organ-specific injury, which include

nephritis, hepatitis, colitis, retinitis, esophagitis, pneumo-

nitis, and carditis [42–44]. Indirect effects include rejection,

opportunistic infections, reduced patient/graft survival, and

development of malignancy [45].

Gastrointestinal CMV infection develops in 5% of

recipients and can affect any level from oropharynx to anal

canal. CMV esophagitis appears as solitary, shallow, large

ulcer on endoscopy. The diagnosis can be confirmed by

mucosal biopsy and immunohistochemical staining of the

tissue for the antigen. Treatment of active disease is gan-

ciclovir, and response is monitored by serial measurement

of CMV DNA and antigen in blood [46, 47].

Use of adjuvant CMV hyperimmune globulin is

reserved for nonresponders while resistant cases require

Cidofovir or Foscarnet [48].

Prophylactic options include use of ganciclovir or val-

ganciclovir for high-risk patients [49, 50]. Some studies

suggest that universal prophylaxis provides additional pro-

tection against indirect effects of CMV such as frequency of

opportunistic infection, posttransplant lymphoproliferative

disorder (PTLD), and mortality [49–51].

Duration of prophylaxis is 100 days; however, there are

reports that extended period of prophylaxis may improve

clinical outcomes especially in patients with the highest

risk such as D?/R- [52–54].

Esophageal Neoplasm

Overall risk of developing cancer after transplant varies

from 3% to 26%, which is significantly high in comparison

with normal population [55–57]. It is predicted to become

the number one cause of death in liver transplant recipients

during the next two decades [58, 59]. PTLD and nonmel-

anotic skin cancers contribute to the bulk of the cases [60].

For esophageal cancers, smoking and alcoholism act as

additional risk factors in addition to immunosuppression,

especially in patients with alcoholic cirrhosis [61].

Esophageal cancers are rare after orthotopic liver

transplantation (OLT) [62, 63]; a few reports have descri-

bed early appearance and rapid course of both squamous

cell carcinoma (SCC) and adenocarcinoma of esophagus in

the posttransplant setting [64–66]. However, these citations

have to be judged with caution as diagnostic errors during

pretransplant evaluation cannot be ruled out in these

reports.

Peptic Ulcer

Data regarding peptic ulcer in post-CDLT setting is con-

flicting, with reported incidence varying between 2.3% and

10% and contribution to total bleeds in the posttransplant

period varying from 16% to 25% [5, 67, 68].

Japanese data analyzing LDLT showed its incidence to

be as high as 15%, with almost all positive cases showing

duodenal ulcers. Whether this is explained by the nature of

LDLT, where the small size of the graft contributes to less

bile in the duodenum and hence less neutralization of the

acid chyme, is not clear. Interestingly in this study, all ulcer

patients were found positive for H. pylori infection before

transplant [69]. According to the authors, a strong corre-

lation between H. pylori and the duodenal ulcer in the

posttransplant setting was found [69]. This is similar to

what is seen in the general population in Asian countries,

where H. pylori is associated with duodenal ulcers in 90%

of patients [70].

Another study from Japan, which analyzed upper GI

findings before and after LDLT, showed conflicting results.

They found prevalence of peptic ulcer to be 6.9% and that

LDLT did not affect incidence of peptic ulcer disease. An

interesting observation in this study was the complete

dissociation between H. pylori and the occurrence of peptic

ulcer in the posttransplant period [22].

A recent report described three post-liver-transplant

patients having a fulminant course of peptic ulcer in the

presence of sirolimus and apparent healing on discontinu-

ation of the drug. The authors correlated the nonhealing

and the aggressiveness of the peptic ulcers, despite the

proton-pump inhibitor (PPI) therapy to the documented

effects of sirolimus on wound healing [71, 72].

Biliary Complications

Incidence of biliary tract complications following ortho-

topic liver transplantation (OLT) is 11–25% [73, 74], and

consists of strictures, leaks, sludge, stones, and possibly

sphincter of Oddi dysfunction. Among these, strictures and

bile leaks are considered the most common. Reported

incidence of biliary strictures is 5–15% following deceased

donor liver transplantation (DDLT) and 28–32% following

right-lobe LDLT [75]. These strictures have been classified

as anastomotic strictures (AS) and nonanastomotic stric-

tures (NAS). Although NAS were classified in according to
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presence or absence of hepatic artery thrombosis (ischemic

or nonischemic type) in the early 1990s, the etiology of

NAS is heterogeneous. NAS are usually multiple, longer in

length, and located in the intrahepatic ducts and/or in the

donor duct proximal to the site of anastomosis, whereas AS

are isolated, and localized to the site of anastomosis and

short in length [75].

Hepatic artery thrombosis (HAT), chronic ductopenic

rejection [76, 77], ABO incompatibility [78], and primary

sclerosing cholangitis (PSC) are considered to be the pri-

mary pathologies causing recurrent or ischemic strictures

[79–81]. Donation after cardiac death [82], prolonged use

of vasopressors in donors [80], older age of the donor [83,

84], preservation injury, and prolonged cold and warm

ischemia times [85, 86] are the known risk factors for NAS.

On the other hand, ischemia or fibrosis following inap-

propriate surgical techniques or bile leak in the

postoperative period are accountable risk factors for AS

[87–89].

NAS present earlier than AS, with mean time to stricture

development being 3.3–5.9 months [85, 90].

LDLT is another unique problem when biliary strictures

are considered. It has been demonstrated that small size of

the duct (\4 mm) is a risk factor for development of

strictures with duct-to-duct anastomosis technique [91].

Moreover, elderly donor and presence of bile leaks in

postoperative period are also found to be risk factors in

recent multivariate analysis [92].

Cholestatic liver tests are still good indicators for biliary

strictures, and serum bilirubin [1.5 mg/dl is found to be a

better indirect marker than alkaline phosphatase (Alk P)

among LDLT patients, due to regeneration also indirectly

causing elevation of Alk P [75].

Ultrasound with Doppler of the abdomen should be

performed to clarify vascular patency as the first-line

approach in OLT patients with jaundice. Secondary prox-

imal dilatation of biliary tree has not been found to be a

reliable indicator for biliary stricture, particularly in early

postoperative period. Next logical steps are magnetic res-

onance cholangiopancreatography (MRCP), endoscopic

retrograde cholangiopancreatography (ERCP) or percuta-

neous transhepatic cholangiography (PTC), the latter

having higher operational risk. SpyScope and SpyBite

technology, which allows visualization of the inner wall of

the biliary tree, is currently available in selected centers.

This novel technology permits one to display and obtain

tissue sample from affected biliary segment. Moreover,

wire placement can easily be performed through the stric-

ture, under direct visualization [93, 94] (Figs. 2 and 3).

As endoscopic techniques have developed well over the

last decade, endoscopic procedures that facilitate bile flow

into the bowel, i.e., stent placement, balloon dilatation, are

now considered to be treatment of choice [84, 95].

It should be emphasized that NAS are difficult to man-

age endoscopically. Furthermore, NAS secondary to early

HAT usually requires urgent revascularization or retrans-

plantation. Endoscopic procedures should be considered

for late-onset HAT causing NAS [75]. NAS are more

resistant to endoscopic treatment, with reported success

rate of 50–75%, whereas success rate of endoscopic pro-

cedures for AS is 80–90% [75]. Surgical techniques for

Fig. 2 Anastomotic stricture following OLT (ERCP)

Fig. 3 Nonanastomotic stricture (irregular appearance of biliary tree)

following OLT (ERCP)
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posttransplant biliary strictures following ineffective

endoscopic approaches are beyond the scope of this review.

Posttransplant Lymphoproliferative Disorder (PTLD)

Lymphoproliferative disorder is one of the commonest

malignancies after liver transplant [62]. Its incidence in

liver transplant recipients is 1–3% in adults and 10% in

pediatric recipients [96, 97]. High incidence in pediatric

population may be attributable to higher rates of seroneg-

ativity for Epstein–Barr virus (EBV) in this population at

time of transplantation, which exposes them to increased

risk of primary EBV infection.

PTLD is more likely to be non-Hodgkin in nature, large

cell in morphology, and B cell in origin, and can rarely

originate from T cells or natural killer (NK) cells [62, 98–

101].

The pathogenesis of PTLD include abnormal B cell

proliferation driven by infection from EBV in a fertile

environment provided by chronic immunosuppression, as

the virus can be detected in tumors in 60–90% of cases [41,

102–105]. Furthermore, several reports have confirmed

increased EBV viral load in monocytes/whole blood at

time of the onset of PTLD [106–111].

EBV-negative PTLD accounts for 25–35% of total

PTLD. Whether it is a distinct entity with different bio-

logical behavior, etiopathogenesis, and prognosis is still

unclear.

There are conflicting reports regarding delayed presen-

tation of EBV-negative PTLD after liver transplant and its

poor prognosis [112–116].

Immunohistochemically PTLD may present with one of

three variants, namely benign polyclonal proliferation,

polyclonal lymphoma, and monoclonal lymphoma, the

latter being the rarest and most malignant.

Risk factors for occurrence of PTLD include degree and

duration of immunosuppression, use of antilymphocyte

immunoglobulin, primary EBV infection after transplant,

CMV seromismatch, young age, and history of pretrans-

plant malignancy [117–121].

Fever and symptoms of respiratory tract infection usu-

ally precede classical PTLD by 1–2 months. Clinically

PTLD may present as any other lymphoma, with enlarged

discrete and rubbery lymph nodes. Extranodal presentation

is seen in 50% of the cases; sites include GIT, lung, skin,

liver, central nervous system (CNS) or the allograft and

carry high mortality if untreated [122, 123].

GIT is involved in 25–30% of cases because of presence

of rich gut-associated lymphoid tissue [124]. The clinical

features pertinent to GI PTLD include unexplained anemia,

malena, and rarely perforation or obstruction. Pediatric

PTLD is suspected in presence of pharyngitis, fever, chronic

diarrhea, growth failure, irritability, anemia, hypoalbumi-

nemia, and gastrointestinal bleeding, and should precipitate

panendoscopy [124]. Endoscopic features help in not only

establishing the diagnosis but also in accessing response to

treatment, and typically include raised rubbery erythematous

or ulcerated lesion [124–126] (Figs. 4 and 5).

Other diagnostic modalities include CT scan, positron

emission tomography (PET) scan, serum lactate dehydro-

genase (LDH), urinary monoclonal proteins, and excisional

biopsy, which is the gold standard.

Management of PTLD depends on the type of the dis-

ease. Polyclonal disease is treated by lowering of

immunosuppression and introduction of antiviral drugs

[127–129].

Treatment of monoclonal disease includes lowering

immunosuppression along with use of antiCD20 antibody

(Rituzimab) as the first step. Nonresponders are treated by

varying combinations of chemotherapy, radiotherapy, and

surgery. Evidence linking the monitoring of EBV viral

DNA load in blood as a surrogate marker for response to

Rituzimab is conflicting [130–133].

Undiagnosed PTLD carries high mortality; overall sur-

vival rates vary from 25% to 35% depending on extent and

clonality of disease [133]. Factors associated with poor

prognosis include monoclonal disease, T cell lymphoma,

diagnosis \6 months after surgery, old age, and involve-

ment of multiple sites including allograft [134, 135].

Preventive strategies include serial measurement of

EBV viral DNA load in high-risk patient who presents with

nonspecific symptoms and lowering immunosuppression in

those with high viral load [125, 136]. Trends in DNA levels

are more important then absolute levels in guiding modu-

lation of immunosuppression [137].

Fig. 4 Mucosa-associated lymphatic tissue lymphoma (MALToma)

in the stomach, seen as protuberant fleshy erythematous mass
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Kaposi’s Sarcoma

Kaposi’s sarcoma (KS) is a rare tumor of unknown cellular

origin. The incidence of post-liver-transplant KS is repor-

ted to be 0.2% in the USA [138] and is more prevalent in

patients of Mediterranean, African, and Arabic descent

[139]. Risk factors for its occurrence in posttransplant

period include immunosuppression and infection with

human herpes virus 8 (HHV). Presence of HHV in tumor

and correlation between increasing viral load and disease

progression points to a strong association between the two

conditions [140–142].

The mean interval for the development of the KS after

LT is 15 months, and presentation may include cutaneous,

visceral or mixed forms [143]. Visceral involvement is

seen in 50% of OLT patients, compared with in 25–30% of

kidney recipients, and portends poor prognosis because of

its malignant course [144]. Involvement of GI tract may

include the esophagus, stomach, intestine, and colon [145].

It is usually asymptomatic because of the submucosal

location of the tumor; however, symptoms of bleeding,

anemia, weight loss, malabsorption, obstruction, and per-

foration have been reported [146]. Endoscopic features

include hemorrhagic nodules in any part of the GIT [147,

148]. Biopsy is difficult because of the submucosal location

of these tumors (Fig. 6).

Management of this condition includes reduction,

modification, and sometimes complete withdrawal of

immunosuppression as the first step, which achieves com-

plete remission in 15–25% of the cases [143, 149].

Local treatment options such as radiotherapy, intrale-

sional retinoic acid, and vinblastine are used for bulky or

disfiguring lesions that do not respond to usual treatment

[150].

Indication for use of systemic chemotherapy includes

widespread cutaneous lesions, extensive visceral involve-

ment, and disease which is not responding to the local

therapy [151]. Secondary prevention calls for annual

examination of skin, mucous membranes, and fecal occult

blood testing in OLT patients of African, Arabic, and

Mediterranean descent and those with positive HHV–8

serology [152].

CMV Colitis

Seroprevalence of CMV in the USA is 40–50% and it is the

most common infection in the posttransplant period.

Overall incidence of CMV infection in liver transplant

Fig. 5 PTLD of the colon, appearing as a raised rubbery lesion with

superficial ulceration

Fig. 6 Kaposi’s sarcoma, appearing as hemorrhagic lesion in the

colon
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recipients varies from 23% to 85%, and roughly 15–40%

go on to develop the disease [153]. GI tract is the least

common sites to be affected, with overall incidence of 1–

2% [154]. CMV colitis presents with varied manifestation,

including diarrhea, fever, rectal bleeding, and abdominal

pain. Endoscopic findings include erythema along with

presence of ulcers ranging in size from small aphthous like

to large serpiginous (Figs. 7 and 8).

Diagnosis is confirmed by mucosal biopsy, which may

show presence of inclusion bodies in endothelial cells.

Positive biopsy has a 100% positive predictive value but

the test lacks sensitivity. Diagnosis can be further con-

firmed by use of immunohistochemical stains using

antibodies to the CMV and corroborated with polymerase

chain reaction (PCR), which has the highest sensitivity and

negative predictive values. Complication of this condition

includes perforation, megacolon, and massive bleeding.

With increasing use of prophylactic ganciclovir incidence

of this condition has decreased in recent years [155].

Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) in post-OLT context is

usually associated with primary sclerosing cholangitis

(PSC) or autoimmune hepatitis (AIH), although cases have

been seen in the absence of these pathologies. Reported

occurrence of ulcerative colitis (UC) in PSC and AIH is

55–70% and 4–13%, respectively [156]. IBD may develop

as a recurrence or as a de novo disease in the posttransplant

period despite use of immunosuppressive drugs [157].

Post-LT De Novo Disease

Incidence of de novo IBD after solid-organ transplantation

is much higher than in the general population, being 206/

100.000 versus 20/100.000 cases annually [158]. The rea-

son for this association is not clear; theoretically the use of

immunosuppressant medicine such as steroids should

reduce incidence of de novo IBD but the opposite is seen in

clinical practice. Incidence of UC after OLT in patients

with PSC or AIH is 8–30% [159, 160].

One of the risk factor for occurrence of de novo disease

in PSC or AIH patients after transplant is presence of CMV

mismatch (D?/R-). Risk factors for occurrence of de novo

IBD disease in non-PSC patients after liver transplant have

not been defined. Probable mechanism includes autoim-

munologic background of the patient, opportunistic

infection, selective immunological tolerance, discontinua-

tion of steroids, and effect of immunosuppression and

antibiotics in changing gut flora/intestinal T cell subpopu-

lation [161–168] (Fig. 9).

The course of the UC tends to be most active in the first

3 years after its diagnosis in PSC patients [169]. Similar

observation has been made by Marcus et al. in their de

novo UC patients in the posttransplant period, where the

IBD course is frequently punctuated by relapses on dis-

continuation of therapy [162].

Recurrent Disease After Transplant

Development of recurrent IBD in patients after liver

transplantation is a known phenomenon [170]. There are

divergent reports in the literature regarding severity, risk of

Fig. 7 CMV colitis showing multiple discrete erythematous lesions

Fig. 8 CMV gastritis showing a large erythematous lesion in the

stomach along with ulceration
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recurrence, and aggressiveness of IBD in liver transplant

patients [156, 161, 168, 171].

The risk factors for recurrence of IBD in the posttrans-

plant period include use of tacrolimus, duration and

activity of the disease at the time of the transplant, and

early discontinuation of steroids [161, 169, 170, 171].

Use of azathioprine as an immunosuppressive agent and

the empirical use of 5-aminosalicylate in early posttrans-

plant period have been reported to decrease risk of

recurrent IBD [172]. Recently it has been proposed that, in

patients with UC, presence of mucosal injury makes them

more susceptible to the gastrointestinal side-effects of

CMV infection. CMV can exacerbate the disease process

by direct effects, which include viral replication, mucosal

invasion, and active colitis, and indirect effects, including

modulation of T cells and release of cytokines [173, 174].

The true incidence of the CMV infection in patients with

UC is still not clear. The condition may be suspected in

patients with UC who present with worsening diarrhea,

steroid-resistant disease, and presence of fever. It appears

that UC and CMV colitis promote and favor each other’s

occurrence and severity.

Presence of these two conditions presents an interesting

combination as treatment for UC is immunosuppression,

while CMV calls for lowering immunosuppression and use

of antiviral drugs. The diagnosis can be established by

serologic assay, colonoscopic biopsy, and staining for

CMV antigens in suspected patients.

Treatment of this combination is still not clear but

various reports in the literature support use of antiviral

therapy and lowering immunosuppression [175–177].

Without use of antiviral therapy the condition is asso-

ciated with high mortality and requires frequent surgical

interventions [178].

Colonic Neoplasm

The association between the IBD and the subsequent risk

of developing colonic cancer is well established [179].

PSC, which is associated with IBD in 60–70% of the cases

[67], also increases subsequent risk of colonic cancer [180].

Risk of colorectal cancer (CRC) in patients with PSC and

UC is reported to be 0%, 20%, and 38% at 1, 5, and

10 years post liver transplant, respectively; in contrast PSC

in absence of UC does not increase risk of CRC [181].

Risk factors for development of CRC in PSC patients

after OLT include age [45 years, time interval between

diagnosis of UC and liver transplant, and presence of

colonic polyps [182].

Data available from various studies which have evalu-

ated incidence of colonic cancers in the posttransplant

setting is conflicting among non-IBD/PSC patients [55, 60,

181, 182] (Fig. 10).

Presently the consensus suggests that post-OLT patients

with aged [50 years need surveillance colonoscopy every

10 years as in the normal population. Patients \50 years

should have colonoscopy only if they are symptomatic or

when there is history of colonic polyp [183]. Those with

high-risk conditions such as PSC and IBD should have

yearly surveillance colonoscopy irrespective of the age of

transplant patient.

Clostridium difficile Infection

This is one of the common infections in patients with liver

transplant. The basis of the infection includes the use of

broad-spectrum antibiotics and the severity of the coexistent

disease. The bacterium colonizes the intestine once the

Fig. 9 De novo ulcerative colitis 2 years after liver transplant,

showing multiple ulceration/erosions

Fig. 10 Colonic neoplasia with stricturing occurring 8 years after

orthotopic liver transplant in a patient with PSC
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normal gut floras have been displaced by the use of antibi-

otics and the second step is mucosal injury by enterotoxin

production by the bacteria [184, 185]. In immunosuppressive

patients it may occur in absence of antibiotic use [186].

Clindamycin, fluoroquinolones, and ampicillin are associ-

ated with the highest risk [187]. Its reported incidence in

CDLT and LDLT recipients is 3% and 5%, respectively [154,

188]. Additional risk factors for occurrence of infection

include old age, severity of illness at time of admission, and

enteral feeding [189]. Asymptomatic carriers act as the main

reservoir and fomites are the main mode of transmission.

Clinical manifestation of this condition varies from one

end of the spectrum which is essentially asymptomatic

carrier state to the other end where it can cause toxic

megacolon with 60% mortality [185, 190]. The most

common presentation, however, is mild watery diarrhea

with positive C. difficile toxins in stool. It is not associated

with fever, pain, leukocytosis or endoscopic findings and

treatment of choice is discontinuation of antibiotics [191].

Pseudomembranous colitis is one of the severe mani-

festations and is characterized by severe diarrhea along

with abdominal pain, fever, and leukocytosis. Endoscopic

findings typically reveal whitish yellow plaques on colo-

rectal mucosa along with erythema, edema, and small

ulcerations (Fig. 11).

Rectum and sigmoid colon are the sites commonly

affected; rarely proximal disease may be seen [192]. Ful-

minant colitis is one of the dreaded complications, with

incidence of 2–3%, characterized by perforation, toxic

megacolon, ileus, and death due to peritonitis [193].

Diagnosis of clostridial infection is best established by

immunoassay tests such as enzyme-linked immunosorbent

assay (ELISA), which detects presence of antigens in stool

[194]. Cytotoxin assay is gold standard but is rarely used as

it is time consuming. It is used only in case of doubtful

diagnosis [195, 196].

Endoscopy is not routinely used in diagnosis of pseu-

domembranous enterocolitis. It does have a role in doubtful

cases or when diagnosis has to be established quickly.

Colonoscopy has higher sensitivity than sigmoidoscopy as

sometimes the disease may be confined to proximal colon

[197].

Management of diarrhea in absence of colitis includes

cessation of offending antibiotics or change in antibiotic

once the diagnosis is confirmed. This regimen is not only

very effective in controlling the symptoms but also has the

advantage of preventing recurrence of disease once the

same antibiotic is started again in the future [185]. Use of

antibiotics such as vancomycin or metronidazole is con-

fined to situations where the offending antibiotic cannot be

discontinued, when the symptoms continues despite ces-

sation of antibiotics, and in presence of fever, leukocytosis

or endoscopic findings [196, 198–201]. Preventive mea-

sures include use of soap and gloves for hand hygiene

[202].

Graft Versus Host Disease (GVHD)

GVHD is characterized by presence of viable lymphocytes

in the allograft which mount an immune attack against the

host [203].

Risk factors include HLA haplotype compatibility

between donor and recipient, recipient age [65 and donor

age\40 years, and immunosuppressed state of recipient at

time of transplantation [204, 205]. CMV infection is known

to increase incidence and severity of GVHD in bone

marrow transplant patients [206].

Well described in bone marrow transplantation, it rarely

can complicate the course after liver transplant, where its

incidence is \1% with only 78 cases reported in the liter-

ature [207]. Its significance lies in its abnormally high

mortality rate of 85%, which most commonly occurs due to

fulminant infection [208, 209].

Presentation within 1 month post transplant with

involvement of skin, bone marrow, and gastrointestinal

tract is common [205]. Manifestations include skin rash,

fever, cytopenia, and diarrhea, which is due to infiltration

of intestinal mucosa by donor lymphocytes. There is

characteristic sparing of the liver as it is of donor origin and

lacks the host antigens [210].

Diagnosis is established by demonstration of donor

lymphocytes in peripheral blood [211]. Presence of
Fig. 11 Clostridium difficile colitis showing yellowish white plaque-

like lesion along with surrounding erythema
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chimerism alone is not sufficient, as the test lacks sensi-

tivity and specificity. Chimerism of 3% has been reported

in peripheral blood of normal posttransplant patients, while

at the same time a number of cases of GVHD lacked chi-

merism [210, 212]. A newly described diagnostic

technique, more sensitive than chimerism, consists of

application of short tandem repeat assay to detect donor

DNA from the affected specimen [213].

Endoscopic features in case of GIT involvement include

presence of widespread ulceration extending anywhere

from rectum to small intestine. The classical histologic

features include presence of apoptosis of the crypt cells

[214] (Fig. 12).

Management of GVHD is still under evolution; lowering

or withdrawing immunosuppression in the hope that the

immune system will recognize and destroy the donor

lymphocytes have shown some promise in early stages of

disease. Its disadvantages include episodes of rejection and

worsening of symptoms [215].

Mesenchymal and autologous stem cell transfusion has

proved effective in GVHD after bone marrow transplan-

tation and may have a future role in liver transplant

recipients [213, 216].

Preventive steps include avoiding transplant or main-

taining low immunosuppression when donor is HLA

homozygous and shares all the alleles with the recipient

[207].
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