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ABSTRACT

This is a case report of a patient who underwent Oxaliplatin based neo-adjuvant chemotherapy for colorectal liver me-
tastases, and subsequently developed sinusoidal obstruction, which was detected by Primavist enhanced MRI scan.
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1. Introduction

This is a case report of a gentleman who was initially
diagnosed with and sigmoid colon carcinoma, and sub-
sequently treated with a sigmoid colectomy in December
2008. Histology of the lesion demonstrated a pTsN; tu-
mour with 3 of 48 lymph nodes positive for metastasis.
At the time of operation he was noted to have synchro-
nous liver metastases which were initially deemed to be
resectable.

Unfortunately, in February 2009, the patient under-
went a repeat CT scan, which demonstrated that new
metastases had appeared in the liver, and had made the
lesions non-resectable. He was trialled with adjuvant
chemotherapy, and demonstrated good response to six
cycles of Oxaliplatin based chemotherapy.

A subsequent Primavist MRI scan demonstrated 3 le-
sions in segment VI and VII, as well as changes consis-
tent with Oxaliplatin related sinusoidal obstruction (Fig-
ure 1).

These ‘Blue Liver’ changes were confirmed at opera-
tive intervention, where the patients had a segment VI
and a partial Segment VII resection. Changes consistent
with Oxaliplatin therapy was also demonstrated in the
histology specimen obtained (Figure 2).

The patient underwent regular follow up, and in Janu-
ary 2010 was found to have a rise in serum CEA of 3.6
compared to 1.3 in December 2009. Repeat Primavist
MRI scan demonstrated recurrence in segment Il and I11,
however, the Oxaliplatin based injury had resolved on
imaging (Figure 3).

The patient underwent curative resection in July 2010,
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and histology demonstrated changes consistent with fi-
brosis secondary to Oxaliplatin therapy (Figure 4).

2. Discussion

Oxaliplatin is a cytotoxic platinum compound, originally
discovered by Professor Yoshinori Kidani at the Nagoya
City University. It exerts its action by cross linking DNA
strands, thereby, preventing division and replication. It is
primarily used in the treatment of advanced colorectal
carcinoma which has metastasised to local/regional
lymph nodes as part of the FOLFOX regime (Folic acid,
5-FU and Oxaliplatin).

The main side effect of Oxaliplatin is that of neuro-
logical impairment, however, it also causes sinusoidal
obstruction, leading to the phenomenon of the ‘Blue
Liver Syndrome’ and subsequent nodular regenerative
hyperplasia [1]. The presence of sinusoidal obstruction
increases the risks of surgery, as the liver is more friable
and easily damaged.

This phenomenon has been widely described in the lit-
erature. In a case series by Rubbia et al. [1], the inci-
dence of sinusoidal obstruction has been demonstrated to
be as high as 54% and subsequent nodular regenerative
hyperplasia in up to 24.5%. Unfortunately diagnosis is
usually only established at laparotomy.

Numerous studies undertaken have endeavoured to
highlight any possible indicators that may be used to di-
agnose whether sinusoidal obstruction is present. Bio-
chemical analyses have potentially yielded some prom-
ising results. Soubrane et al. [2] demonstrated in their case
series that sinusoidal obstruction should be suspected in
patients who have a low platelet count or a high aspartate
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Figure 1. Primavist™ MRI demonstrating post oxaliplatin
treatment coarse liver.

Figure 2. Histology of Oxaliplatin induced liver injury; di-
lation of the sinusoids and vascular congestion.

Figure 3. Primavist™ MRI demonstrating resolution of
Oxaliplatin induced liver injury.
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Figure 4. Histology demonstrating resolution of Oxaliplatin
induced liver injury.

aminotransferase, leading to a high aspartate amnotrans-
ferase to platelet ratio index (APRI). Liver function test
monitoring is also corroborated by Arotcarena et al. [3],
who recommend the monitoring of gamma glutamyl
transferase and alkaline phosphatise in diagnosing sinu-
soidal obstruction.

As in our case report, radiology can be a fundamental
role in diagnosis of sinusoidal injury and nodular regen-
erative hyperplasia. Rha et al. [4] demonstrated that in
the presence of NRH, spiral CT demonstrates multiple
enhancing nodules during the hepatic arterial and portal
venous phases. MR images showed multiple hy-
per-intense nodules on T1-weighted images and hy-
polisointense nodules on T2-weighted images.

Simpler radiological tests can be used to establish
whether this phenomenon is present. Sinusoidal obstruc-
tion may be suspected in patients who develop spleno-
megaly during the period of the chemotherapy [5]. Elas-
tography [6] has been implicated as a useful tool; a me-
chanical pulse is generated at the skin surface, which is
propagated through the liver. The velocity of the wave is
measured by ultrasound. The velocity is directly corre-
lated to the stiffness of the liver, which in turn reflects the
degree of fibrosis.

Our patient had a Primovist™ enhanced MRI scan
which demonstrated diffuse abnormalities in what was
supposed to be normal liver parenchyma during the pe-
riod of chemotherapy, then after cessation of treatment,
the liver was radiologically and biochemically normal.

Primovist™ is a relatively new contrast agent for the
imaging of liver conditions, including liver tumours, both
malignant and benign. It has demonstrated it is well tol-
erated with high safety margins [7]. Primovist™ bright-
ens the signal of T1 weighted MR images immediately
after contrast administration. The normal hepatocytes
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have increased uptake compared to abnormal hepatic
tissue and therefore, will have increased the signal inten-
sity of normal liver parenchyma. This results in improved
lesion-to-liver contrast because damaged liver paren-
chyma contains dysfunctional hepatocytes.

This has demonstrated potential for determining pa-
tients who have had sinusoidal injury and subsequent
resolution, which plays an important role in the timing of
operative intervention as sinusoidal injury may compli-
cate operative intervention.
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