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Abstract  

Background: Hepatic transplantation especially from  
living donors has allowed widespread utilization of the pro-
cedure in management of terminal hepatic disease.  

Complications following hepatic transplantation are en-
countered frequently. These complications may be either  
vascular or non-vascular complications. The non-vascular  
complications may include, biliary complications, infection  
and tumoral recurrence.  

Different diagnostic radiological procedures are used for  

identification of these complications including ultrasound,  
Doppler, computed tomography and magnetic resonance  

imaging.  

Recent advances in multislice computed tomography  
including the multiplanar and angiographic capabilities have  

expanded the role of computed tomography in the identification  
and differentiation of such complications.  

Aim of Study: The aim of this study is to highlight the  
importance of multi-slice CT in the identification and evalu-
ation of the various non-vascular post-operative complications  
in recipients following hepatic transplantation.  

Patients and Methods: This is a prospective study that  
included 45 patients presenting with suspected post hepatic  

transplantation complications. Patients were referred to the  
Kasr Al-Aini Hospital Radiology Department between October  
2017 to December 2019 to perform Multislice CT (MSCT)  
for further evaluation of underlying complications.  

Results: Non-vascular complications were found in 21  

cases (46.6%). Biliary complications represented 57.1% of  

the non-vascular complications (7 cases biloma and 5 cases  

biliary stricture). Parenchymal complication included 2 cases  

of hepatic abscess (9.5%) and 2 cases of graft rejection (9.5%).  

Neoplastic complications included 4 cases recurrent HCC  

(19%) and 1 case neoplastic lympho-proliferative disorder  

(4.7%).  

Conclusion: MSCT of the liver is a feasible non-invasive  
procedure for evaluating non-vascular complications following  

liver transplantation allowing prompt and proper intervention.  
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Introduction  

HEPATIC  transplantation is the only definitive  

curative option for End Stage Liver Disease (ESLD)  

that offers cure rather than palliation. In the early  

1980s, there were several major advances such as  

the introduction of cyclosporine based immuno-
suppression, the progress in donor surgery and  

organ preservation that led to greatly improved  

results allowing liver transplantation to expand  
and receive universal acceptance [1] .  

Immunosuppressive drugs may conceal the  

complications following hepatic transplantation.  

Therefore accurate diagnostic imaging is required  

to aid in the delineation of such complications [2] .  

Complications following hepatic transplantation  
can be divided into vascular and non-vascular  

complications. The latter includes; biliary compli-
cations, recurring malignancy and infection [3] .  

Biliary complications are a major cause of graft  
dysfunction especially in children. The majority  

of these complications become apparent during  
the first 3 months. However, late biliary complica-
tion such as strictures and stones development may  
take months or years to develop [4] .  

A variety of post transplant collections including  

bilomas, abscesses, hematomas and localized as-
cites are also encountered in post hepatic transplant  

recepients [5] .  

Early detection and confirmation of graft rejec-
tion permit faster and more appropriate clinical  

intervention [6] .  
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Many imaging modalities were used in the  
assessment of the post-hepatic transplantation  

complications including conventional angiography  
and Doppler studies for the assessment of vascular  
complications as well as MRI and MRCP for the  
assessment of biliary complication and ultra-
sonography for the assessment of the biliary com-
plications and the post-operative collections [2] .  

The multiplanar capabilities of Multi-Detector  
row CT (MDCT) as well as its spatial and temporal  

resolution superiority and minimal-invasiveness  

and facilitated detection of hepatic anatomy, pa-
thology and complications following liver trans-
plantation. This is best appreciated via utilization  
of different post-processing reformatting techniques  
including Multi-Planar Reformat (MPR), Maximum  
Intensity Projection (MIP), and Volume Rendering  

(VR) [6] .  

MDCT is also superior to other diagnostic  
imaging procedures in detecting non-vascular bil-
iary, parenchymal and neoplastic complications  
[6] .  

The aim of this study is to highlight the impor-
tance of multi-slice CT in the delineation and  
evaluation of the various non-vascular complica-
tions following hepatic transplantation.  

Patients and Methods  

Study population and design:  
This is a prospective study performed between  

October 2017 to December 2019, on 45 adult  
recipients (32 males and 13 females) who per-
formed adult-adult lIving Donor Liver Transplan-
tation (LDLT). The age ranged between 42 years  

to 68 years (mean age 53.5 years). The patients  

were referred from the Transplantation Unit to the  
Radiology Department at Cairo University Hospital,  

Egypt. The study was approved by the Ethical  
Committee of our hospital.  

Inclusion criteria:  

• Adult patients following living donor liver trans-
plantation with symptoms and signs suggestive  

of underlying post-operative complications.  

• Patients in which routine ultrasonography exam-
inations failed to accurately detect post transplan-
tation complications and needed further MSCT  
evaluation.  

Exclusion criteria:  
• Allergy to iodinated contrast medium.  

• Serum creatinine level more than 1.6mg/dl.  

Technique of MSCT:  

All the 45 patients have been subjected to  
MSCT of the abdomen and MSCTA of the liver  
adopting the following technique:  
• Patients lied supine on the gauntry table with  

their arms positioned above their heads.  

• A sixty-four multislice CT scanner (TOSHIBA  

Medical Systems, Aquillion, Japan) was used to  
perform the examination in all the patients.  

• An 18G catheter was placed into a superficial  

antecubital vein.  

• A scannogram was acquired from the dome of  

the right diaphragmatic copula till 20cm caudally.  

• Pre-contrast and triphasic post contrast sequences  

were obtained.  

• The triphasic study was performed by computer-
assisted bolus-tracking technology. The Region  
of Interest (ROI) was placed in the abdominal  
aorta at the level of the celiac artery with a  

threshold triggered at 120HU.  

• 70-100ml of low osmolar non-ionic contrast  

medium (Ultravist 300) was injected at a rate of  
5ml/sec.  

• CT scanning parameters were; nominal section  

thickness (1.25mm), gantry rotation speed (0.4  
sec), voltage (120KV), and current (250mA).  

• Patients were requested to hold their breath during  

the each phase of the study. However, this con-
dition has not always been feasible as many of  
the patients were in a clinical condition that did  

not allow such act.  

Interpretation and data analysis:  

• Reconstruction was performed using a post-
processing workstation (Vitrea version 3.0.1,  
Vital Images, Plymouth, MN, USA) with slice  
width of 0.6mm and an interval of 0.3mm. Dif-
ferent reconstructed reformat images were ob-
tained including Multi-Planar Reformation  
(MPR), Maximum Intensity Projection (MIP)  

and Volume Rendering (VR) techniques.  

• Our study focused on the non-vascular compli-
cations including; biliary complications (biliary  
stricture/bilomas), parenchymal complications  

(hepatic abscess and graft rejection), neoplastic  

complications (Hepatocellular Carcinoma (HCC)  

recurrence and lymphoproliferative disorders).  

Results  

• This study enrolled 45 post hepatic transplantation  
complicated patients (32 males and 13 females)  
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with age ranging from 42 years to 68 years (mean  

age 53.5 years). HCV was the cause of liver  

cirrhosis in all cases.  

• 21 out of the 45 cases that came to the Radiology  

Department from the Transplantation Unit re-
vealed non-vascular complications Chart (1).  

Complications  

Vascular Non-vascular  

Chart (1): Percentage of non-vascular complications.  

Classification of the post transplantation non-
vascular complications is demonstrated in (Table  

1).  

Table (1): Number and percentage of patients according to  

type of non-vascular complication.  

Type of complication  

Biliary: 12 57.1%  
Biloma 7 33.3%  
Biliary stricture 5 23.8%  

Parenchymal: 4 19.0%  
Hepatic abscess 2 9.5%  
Graft rejection 2 9.5%  

Neoplastic: 5 23.8%  
Recurrent HCC 4 19.0%  
Lympho-proliferative disorder 1 4.7%  

I- Biliary complications: In our study 12 out  
of 45 cases presented with biliary complications  
Chart (2). All cases were sent within the first year  

after transplantation.  

Non-vascular complications  

Biliary Non-biliary  

Chart (2): Percentage of biliary complications.  

The complications included bilomas and biliary  
strictures. These complications were demonstrated  
by ultra-sonography examinations however, MSCT  

was requested for confirmation and detection of  

other associated complications.  

A- Biliary stricture: Five out of the 12 cases sent  
revealed have intra-hepatic biliary radicles dil-
atation Fig. (1). MRCP examinations were per-
formed for these cases which revealed the pres-
ence of peri-anastomotic biliary stricture all  
these cases. Biliary stents were successfully  
applied in the three of these cases with subsid-
ence of the biliary obstruction.  

B- Bilomas: Seven out of 12 cases sent revealed  

the presence of bilomas Fig. (2). MSCT exam-
ination was requested to assess the size, extent  

and relations of these bilomas, to enable proper  
selection of the best good axis of drainage.  

Stents were placed for drainage of these collec-
tions with successful drainage of 5 of them  

while the other 2 failed to resolve with further  

deterioration.  

II- Parenchymal complications:  
A- Hepatic abscess: In this study 2 cases presented  

with hepatic abscesses. MSCT was requested  

for confirmation and for assessment of the most  

favorable rout for drainage. The 2 abscesses  
were successfully drained and heavy antibiotic  
therapy were applied for them.  

B- Graft rejection: In this study 2 cases were  
suspected by MSCT to represent acute graft  

rejection. They presented non-homogenous liver  

attenuation and periportal collar sign Fig. (3).  

Both cases were confirmed to e rejection by  

biopsy.  

III- Neoplastic complications:  

A- Recurrence of HCC: In our study 4 cases pre-
sented with hepato-cellular carcinoma recurrence  

in the transplanted liver after 5, 6, 8 and 10  

months post-transplantation Fig. (4). No attempt  

for re-transplantation was performed. Of these  

4 cases, 3 of them died during the first year post  

transplantation.  

B- Lympho -proliferative disorders: In this study  
only one case presented with non-Hodgkin lym-
phoma showing diffuse bowel affection one  
year post-transplantation. No attempt for re-
transplantation was performed, and the patient  
died 10 months after transplantation.  



Fig. (3): 66 year old male complaining of elevate liver  
enzymes and right hypochondrial pain after  
hepatic transplantation. CT axial images  
showing heterogenous liver attenuation with  
periportal collar sign at the hepatic hilum.  
Graft rejection was confirmed by biopsy.  
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Fig. (1): 61 year old female complaining of jaundice and elevated bilirubin after hepatic transplantation. (A & B) CT axial  

images show dilated intrahepatic biliary ducts more at the anterior segment of the graft (C) Coronal CT image showing  

common hepatic duct dilatation down to portahepatis suggesting underlying anastomotic biliary stricture.  

Fig. (2): 54 year old male complaining of persistent abdominal pain and fever after hepatic transplantation.  

(A) Coronal CT image a large subhepatic biloma (B) Sagittal CT image showing a drainiage pig tail  

catheter introduced into the biloma via and anterior abdominal approach.  

Fig. (4): 59 year old male complaining of vague abdominal pain after hepatic transplantation. (A) Axial arterial and  

(B) Axial portal CT images revealed multiple arterially enhancing focal lesions that display washout in the  

portal phase consistent with recurrent multicentric HCC. In addition there is moderate abdominal ascites.  
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Discussion  

Radiology has undoubtedly contributed to the  
development and success of liver transplantation  
because of the role it plays in the in recognition  

and management of complications. LDLT requires  
intensive radiological evaluation; each imaging  
modality provides a range of information and more  
than one modality is often needed to obtain the  
pre-surgical information and to detect intra or post-
operative complications [4] .  

Ultrasound is utilized as the first step in the  

evaluation of the hepatic transplantation donors  

and recipients. However, CT and MRI are consid-
ered the superior modalities in delineation of the  

hepatic vascular, parenchymal and biliary anatomy  

in both hepatic donors and recipients [7] .  

Yeon et al., [6] reported that MDCT is superior  

to catheter angiography as CT is a noninvasive  

procedure. MDCT also has advantages over ultra-
sound being non-operator dependent and not af-
fected by the patient's body habitus. MDCT is also  
more accurate in demonstrating non-vascular com-
plications, such as, bile duct necrosis, bile leaks,  
biliary stricture, neoplastic recurrence and abscess-
es.  

Singh et al., [4]  stated that biliary complications  

are the second most common complications sent  

for MSCT examination confirmation to detect the  
need for further ERCP or MRCP assessment.  

Quiroga et al., [8]  pointed out that biliary com-
plications arise in approximately 13-19% of recip-
ients after hepatic transplantation. They included  

bile leaks, anastomotic strictures and sludge for-
mation.  

Biliary complications were found to represent  
about 57.1% of cases of our study, and that was  
because most of cases referred for MSCT were  
targeted for detection of biliary complications.  

These cases were diagnosed by US study, but  

further assessment was needed to detect the extent  

of bilomas, as retro-gastric ones may be missed  

by US, as well as to confirm biliary leak and to  
detect axis of drainage or any developed hepatic  

abscess or infection in the biliary collection.  

Boraschi et al., [9]  reported that biliary strictures  
are either anastomotic or non anastomotic. The  

anastomotic strictures may result from procedural  

difficulties during the transplantation or as a result  

of post biliary leakage scarring and fibrosis.  

In this study 12 cases were found to have stric-
tures or biliary leak at the anastomotic site, con-
firmed by further ERCP or MRCP studies.  

Singh et al., [4]  showed that bilomas can present  
as either parenchymal hypodense lesions on CT  
or as extra-parenchymal perihepatic or peritoneal  

collections.  

Bilomas were seen in 7 of our patients (33.3%  
of the cases). Although they were were detected  

by ultrasound, MSCT was required for confirmation  
and delineation of the route of drainage as previ-
ously explained.  

Malignancy is well recognized as a potential  
complication of long-term immune-suppression.  
Immune-compromised patients have a much higher  

incidence of malignancy in comparison to the  
general population [9] .  

Scarsbrook et al., [10] reported that non-Hodgkin  
lymphoma and squamous skin carcinoma are the  
most common malignancies seen in LDLT in addi-
tion to recurrence of HCC. Immuno-compromised  
post hepatic transplantation patients are at higher  

risk for post-transplantation lymphoproliferative  

disease.  

In our study only one case had post transplana-
tion pathologically proven non-Hodgkin lymphoma  

with 4 cases of recurrent HCC.  

We had two cases that presented with hepatic  

abscesses. MSCT was requested for confirmation  

and for demonstration of the best route for drainage.  

Our study had few limitations; our sample size  
was limited to certain complications, as only pa-
tients with vascular and to a much less extent  
biliary complications were refereed for MSCT and  
MSCTA. This limited our capability to highlight  

the value of MSCT and MSCTA in the assessment  
of other varieties of post-transplantation compli-
cations. Furthermore it made the rate of non-
vascular complications in our results slightly higher  
than what was encountered in the previously re-
ported studies.  

Conclusion:  
With the advanced techniques of MSCT, our  

study showed that MSCT of the liver is a non-
invasive method for delineating post hepatic trans-
plantation non-vascular complications giving a  

chance for proper and swift intervention for the  

urgent cases.  
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