DYNAMICINTEGRATED NLS-STUDY AND
EVALUATION OF RIGHT LOBE OF LIVER
TRANSPLANT CONDITION,ACQUIRED FROM
ALIVE RELATIVE DONOR

T.Clark, A.Perry, S.Collins
St.Paul University Hospital of Dallas

INTRODUCTION

At the present moment liver trans-
plantation is the only radical method of
treatment at terminal stages of chronic
diffuse diseases of liver. One of the most
promising options of liver transplanta-
tion in case of deficiency of cadaveric
“imported” organs is a transplantation of
liver right love acquired from alive rela-
tive donor. The advantages of right lobe
of liver using as a transplant are: constant
anatomic structure of arterial and portal
blood supply of a right lobe; greater di-
ameter of right branch of hepatic artery
and so it is more convenient for anasto-
mosing; configuration of a right lobe is
more convenient for placing in a recipi-
ent’s organism and it excludes a possi-
bility of transplant moving in abdomen
during post-operative period; resection
of donor’s liver limited by hernihepate-
ctomy volume, at the same time medial
vein remains as a part of donor’s liver. So
this intervention is more attenuated ana-
tomically, than using of a left lobe.

In medical practice comprehen-
sive NLS-study is regarded as one of the
most promising methods of hardware di-
agnostics and monitoring. At the present
moment the experience of liver trans-
plantation from alive relative donors is

not sufficient, and available references
are based on practice on rare transplan-
tation centers where this method is ap-
plied. Works on possibilities of integrated
NLS-study in evaluation of liver trans-
plant condition and dynamic monitoring
of patients during posttransplant period
are missing in modern literature. All this
has become a reason for carrying out of
the present study.

The objective of this work is iden-
tifying of NLS criteria for evaluation liver
right lobe transplant condition at various
periods after transplantation.

MATERIAL AND
METHODS

Materials for this work are the re-
sults of comprehensive NLS-study of 70
patients are relative transplantation of
liver right lobe. Follow-up period was
from 1 month to 6.5 years (23.5+20.7
months on average). Average age of re-
cipients was 20£13 years (7-61 years old
patients). Among them there were 39
children (22 boys and 17 girls) aged 7-16
(12.4%=3 on average) and 31 adult (13 men
and 18 women) aged 17-61 (30.6%14.3
on average). Distribution of patients in
accordance to nosological forms was the
following:
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Nosological forms of liver affection Number of cases (%)

Liver cirrhosis as a result of Wilson's disease 30 (42,9)
Liver cirrhosis as a result of primary sclerosing cholangitis 10 (14,3)
Liver cirrhosis of viral etiology 6 (8,6)
Primary biliary cirrhosis 6 (8,6)
Liver cirrhosis as a result of Byler disease 3(4,3)
Liver cirrhosis as a result of Caroli disease 3 (4,3)
Liver cirrhosis as a result of biliary hypogenesis 3(4,3)
Liver cirrhosis as a result of autoimmune hepatitis 2(2,9)
Secondary biliary cirrhosis 2(2,9)
Liver cirrhosis as a result of Chiari disease 2(2,9)
Liver cirrhosis as a result of AIAT deficiency 1(1,4)
Liver congenital abnormality with development of liver cirrhosis 1(1,4)
Hepatocellular carcinoma 1(1,4)
Total: 70 (100)

Comprehensive NLS was carried
out with Metatron-4027 device (Clin-
icTech Inc., USA; IPP, Russia) with high-
frequency generator of 9.6 GHz, unit of
continuous spiral scanning and profes-
sional software Metapathia GR Hospital
allowing to carry out three-dimensional
visualization of liver.

During examination we used
NLS-ultramicroangioscanning mode and
spectral-entropic analysis (SEA), allowing
to detect spectral similarity of morpho-
logical structures of hepatic parenchyma
and vessels with digital models of etalon
processes of healthy and pathologically
changed tissues.

The first NLS was carried out after
completing of surgery in intensive care
unit. Within the first week after surgery
NLS was carried out every day. At posi-
tive course of posttransplant period, dur-
ing the second week NLS was carried
out every second day, and then once in
a week until discharge from a hospital. If
necessary, minimally invasive manipula-
tions were carried out with NLS moni-
toring. After discharge from a hospital
NLS-monitoring was carried out once in
3-4 months, in case of indications - more
frequently.

Integrated NLS of liver right lobe trans-
plant was carried out in accordance with
created by ourselves protocol and in in-

cluded evaluation of transplant’s paren-
chyma,vessels and intrahepatic bile ducts
condition. During monitoring period all
recipients were subjected to NLS-ultra-
microscannng with SEA of hepatic paren-
chyma. Results of integrated NLS were
supplemented with data of morphologi-
cal, endoscopic and x-ray researches.

Results

On the basis of data acquired dur-
ing this study we have developed criteria
for liver right lobe transplant condition
evaluation, reflecting positive course of
posttransplant period. At that we evalu-
ated condition of transplant parenchy-
ma, vessels and intrahepatic bile ducts.
Intensity of liver right lobe transplant
parenchyma chromogeneity at non-com-
plicated course of post-transplant period
was equal or slightly higher than chro-
mogeneity of left lobe and was less than
3-4 points at Fleindler’s scale.

After evaluation of liver right lobe
transplant parenchyma condition, we di-
vided detected changes of chromogene-
ity into diffuse and local. In its turn local
changes were divided into regional and
focal. Diffuse changes of liver right lobe
transplant parenchyma included equal
increasing of chromogeneity detected
in all areas. Regional changes included
increasing of liver right lobe transplant



parenchyma’s chromogeneity, detected in
one or several segments, without chang-
ing of liver tissue’s morphological struc-
ture.

Diffuse increasing of liver right
lobe transplant parenchyma chromo-
geneity was detected only in late post-
transplant period in 5 (7.1%) patients
and was conditioned by development of
transplant’s dysfunction.

Regional changes of liver right
lobe transplant parenchyma chromoge-
neity in early post-transplant period (30
days) were registered in 3 (3.4%) recipi-
ents and were represented by increasing
of chromogeneity in an area of VI and
VII segments of liver. During late post-
transplant period regional changes of
liver right lobe transplant parenchyma
chromogeneity were detected in another
3 (3.4%) recipients, however in this case
we saw increasing of chromogeneity in
an area of VI and VIl segments of a trans-
plant.

Focal changes of liver right lobe
transplant parenchyma were detected in
late post-transplant period in 3 (3.4%) pa-
tients. In all cases it was acute abscesses,
accompanied by intensive increasing of
chromogeneity (6 points at Fleindler’s
scale) in a nidus.

NLS-signs of hepatic artery throm-
bosis were detected by NLS-ultramicroan-
giographyin 1 (1.4%) patient during early
post-operative period.

Hepatic artery stenosis in early
post-operative period was diagnosed in 1
(1.4%) patient, and in another patient in
late post-operative period. In both cases
NLS data were confirmed by SEA results.

Non-occlusive thrombosis of por-
tal vein in early post-operative period
was diagnosed in 1 (1.4%) patient on the
basis of SEA of morphological structure
of thrombus in an opening of posterior
branch of right portal vein, which did not
close opening of this vessel completely.

Portal vein stenosis is in an area of
portal anastomosis formation according
to a data of NLS-ultramicroangiography
with SEA.

Inferior vena cava stenosis was
diagnosed by NLS with SEA in early post-

operative period in 1 (1.4%) recepient,
subjected to surgery because of liver cir-
rhosis developed due to Chiari disease.
Signs of biliary hypertension in a
form of intrahepatic bile ducts affection,
accompanied by increasing of chromoge-
neity,were detected in 23 (32.9%) patients
in early post-operative period. Among
them moderate changes of intrahepatic
bile ducts (4-5 points) were diagnosed in
21 patient, when significant changes of
intrahepatic bile ducts (6 points) - in 2.
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Pic. 1. NLS-ultramicroscanning of liver tis-
sue. Regional increasing of chromogeneity
of liver right lobe transplant parenchyma
in early post-transplant period in an area
of VI segment.

Pic. 2. Portal vein obturating thrombosis
in late post-operative period.
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Pic. 3. NLS-ultramicroscanning of inter-
lobular bile duct.

Biliary sludge in an opening of destruc-
tively changed interlobular bile duct.

According to NLS data, in late post-op-
erative period affection of intrahepatic
bile ducts was revealed in 46 (65.7%) of
recipients. Moderate changes of intrahe-
patic bile ducts (4-5 points) were diag-
nosed in 27 patient, significant changes
(6 points) — in 19 recipients.

At the present moment in refer-
ences there is no such concept as region-
al changes of transplant parenchyma
chromogeneity at NLS-studies. Parenchy-
matous complications are divided into
focal and diffuse, but we believe that in-
troduction of concept of regional chang-
es of parenchyma chromogeneity allows
to characterize changes detected by NLS
more accurately. Also there is no data
regarding frequency of parenchymatous
complications development.

In our monitoring diffuse increas-
ing of liver right lobe transplant chromo-
geneitywas registered in 5 (7.1%) patients
in late post-operative period. Revealed
changes were accompanied by increasing
of transaminase, cholestasia enzyme and
bilirubin levels and were conditioned by
development of transplant dysfunction.
We believe that NLS with SEA allows to
identify a reason of transplant paren-
chyma diffuse changes development in

majority of cases. NLS with SEA data is
confirmed by results of clinical and labo-
ratory studies and materials of morpho-
logical research of liver biopsy material
in 98.6% of cases.

Regional changes of liver right
lobe transplant parenchyma chromo-
geneity detected in 3 (4.3%) recipients
in early post-transplant period and in 3
(4.3%) recipients in late post-transplant
period were not accompanied by trans-
plant dysfunction development and ret-
rospectively were regarded as a conse-
quence of regional disorders of blood
circulation in mentioned segments. There
are no references about this issue, so our
assumptions require further study.

Revealing of liver right lobe trans-
plant parenchyma chromogeneity focal
changes (4.3%), in our research it were
acute abscesses, promoted identification
of reasons of pyretic fever, increasing of
cytolysis and cholestasis enzymes and
helped to define tactics of further treat-
ment.

Detected NLS-signs of hepatic ar-
tery thrombosis confirmed during relapa-
rotomy applied in order to reconstruct ar-
terial anastomosis. According to our data
percentage of this serious complication
is lower than in studies of our colleagues,
who report about higher frequency of
hepatic artery thrombosis development,
equal to 1.7% - 26%. It can be explained
by improving of surgical technique of ar-
terial anastomosis application.

Detection of hepatic artery steno-

sis in early post-transplant period pro-
moted choosing of further treatment tac-
tics (prescription of heparin to prevent
hepatic artery thrombosis development).
Revealing of various forms of portal anas-
tomosis (thrombosis of portal vein ante-
rior branch - 1.4%, portal vein stenosis in
area of anastomosis application - 2.9%)
and inferior vena cava (inferior vena cava
stenosis — 1.4%) did not require using of
specifying methods of investigation.
In our studies biliary complications of
relative transplantation had leading po-
sition among others, which corresponds
to opinions of foreign scientists.

The main problem of late post-



transplant period is affection of intrahe-
patic bile ducts, caused by formation of
biliary anastomosis strictures. According
to NLS data, 11 biliary reconstructions
were carried out in 8 (11.4%) patients
because of biliary anastomosis strictures.

Integrated NLS study, including
three-dimensional scanning, NLS- ul-
tramicroscanning with SEA and NLS-
ultramicroangiography, is a prospective
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