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Abstract We report our first case of 
symptomatic traumatic neuroma in 
the liver hilum after orthotopic liver 
transplantation. Compression of the 

Introduction 

Traumatic neuromas (TNs) of the porta hepatis have 
been described since 1928 [7], some causing obstructive 
jaundice, pain, or a postcholecystectomy syndrome, oth- 
ers being incidental postmortem findings. Spontaneous 
neuromas of the liver hilum in patients with no history 
of previous surgery have also been reported [9, 121. To 
our knowledge, there has only been one previous report 
showing a high incidence of asymptomatic hilar TNs af- 
ter orthotopic liver transplantation (OLT) [4]. Only 
one symptomatic case with obstructive jaundice due to 
biliary stenosis has been reported by the same authors. 

We report the first case of symptomatic TN that 
caused stenosis of the hepatic artery and led to retrans- 
plantation after OLT. 

hepatic artery caused extraluminal 
obstruction and resulted in perfu- 
sion damage to the graft. Moreover, 
intimal hyperplasia of the hepatic 
artery was present. Retransplanta- 
tion was necessary because the he- 
patic artery was not salvageable. 
Potential pathophysiological mech- 
anisms for these findings are dis- 
cussed. 
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Case report 

A 43-year-old man with posthepatitis C cirrhosis (Child-Pugh stage 
C) underwent OLTwith an ABO-identical graft. A sequential im- 
munosuppressive regimen with steroids, azathioprine, and antithy- 
mocyte globulin (ATG), followed by steroids, azathioprine, and 
cyclosporin A (CyA), was applied. 

The postoperative course was uncomplicated, except for a chy- 
lous leak of the abdominal wound occurring on the 5th postopera- 
tive day. No rejection episodes were noted. A routine Doppler ul- 
trasound on day 3 showed normal arterial and portal flows. The 
chyloperitoneum was easily treated with conservative measures so 
that the patient could be discharged on the 20th postoperative 
day with normal liver function (Table 1). 

Six months after OLT, elevated liver enzymes were found in a 
routine follow-up examination (Table 1). Liver biopsy showed 
signs of a moderate acute rejection combined with moderate un- 
characteristic parenchymal damage, pronounced fatty changes, 
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Table 1 Laboratory data after 20 days 2 months 4 months 6 months 6 months, 2 months 
orthotopic liver transplantation 2 weeks after retrans- 
and retransplantation plantation 

Total bilirubin (mg/dl) 0.7 0.6 0.9 3.2 19.7 1.1 
GOT (U/I) 7 7 7 278 187 19 
GPT (Uil) 20 13 11 366 681 23 
Gamma GT (Uil) 30 22 13 226 351 17 
Alkaline phosphatase 127 121 107 260 1285 139 
CyA level (pg/l) 143 87 123 110 FK 506 106 

and discrete cholestasis. A 3-day steroid bolus recycle was given. 
One week later, a control biopsy showed persisting mild acute re- 
jection. Another steroid recycle was given, but liver enzymes and 
bilirubin continued to rise. The patient was started on FK 506 res- 
cue therapy for steroid-resistant rejection, but laboratory parame- 
ters were still rising. 

Ultrasound showed echodense perihilar structures. Doppler ul- 
trasound showed a reduced flow in the hepatic artery, a stenosis of 
the portal vein, and no dilatation of bile ducts. Endoscopic retro- 
grade cholangiography (ERC) showed a functionally irrelevant 
stenosis of the hepatic duct. Arteriography showed displacement 
of the common hepatic artery of the graft with functionally rele- 
vant stenosis (Fig. 1). An attempted dilatation failed. 

Exploratory laparotomy showed that the liver hilum was en- 
cased by a large (5  x 4 x 3 cm) solid tumor, compressing the portal 
vein and the bile duct and encasing the hepatic artery. A frozen 
section revealed a traumatic neuroma (Fig. 2). 

The hepatic artery was dissected with extreme difficulty. An at- 
tempt at revascularization with a venous interposition graft failed 
due to the poor quality of the arterial vessel wall. Thus, urgent re- 
transplantation was necessary. 

Within the next 24 h, an ABO-identical graft became available 
and was transplanted. Explantation of the liver was difficult be- 
cause of the massive fibrous infiltration of the hilum. The hilum 
was resected completely. The artery was anastomosed to the infra- 
renal aorta; a donor iliac artery interposition graft was used. The 
bile was drained through a hepaticojejunostomy. 

Postoperatively, temporary chylous leakage occurred again. A 
pathological examination of the explanted graft showed an obliter- 
ating thrombosis of the hepatic artery with multiple anemic infarc- 
tions of the liver, atypical parenchymal damage with intrahepatic 
cholestasis, a mild to moderate cellular rejection, and a discrete 
vascular rejection in a hilar artery. In addition, tissue of a traumatic 
neuroma was found again. 

Six months after his second OLT, the patient is in good condi- 
tion with normal liver function. There are no signs of recurrence 
of the neuroma. 

Discussion 

Peripheral nerves that have been dissected by trauma or 
Fig.1 Angiogram of the common hepatic artery 6 months and 
2 weeks after OLT, showing functionally relevant stenosis 
Fig. 2 Traumatic neuroma with a haphazard proliferation of nerve 
fascicles in a background of collagen. Immunohistochemical dem- 
onstration of Sl00 protein. ( x 100) 

amputation undergo Wallerian degenerafion, while 
their proximal endings attempt to restore continuity. 
Only hours after the dissection, Schwann cells regener- 
ate and build a sheath bridging the defect, along which 
the axis cylinders will orientate their growth and restore 
the nerve. If the distance between the nerve endings is 
too wide, granulated and fibrous tissue arises from the 
surrounding blood vessels and soft tissues, inhibiting re- 
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generation. The proliferating Schwann cells, axis cylin- 
ders, and fibroblasts form benign nodules, called trau- 
matic neuromas (TNs), that are often painful [lo]. 

The region of the porta hepatis is abundantly sup- 
plied with sympathetic and parasympathetic nerves de- 
rived from the celiac plexus. The anterior hepatic plexus 
follows the course of the hepatic artery, and the poste- 
rior hepatic plexus passes along the portal vein and 
common bile duct [ 111. 

For vessels with large paravascular nerve bundles, ex- 
periments have shown that, after transection, these 
nerves are the source of rapid axon sprouting, and that 
they lead to hyperinnervation in some cases [5]. Other 
experiments have shown that 6 months after division 
and reanastomosis of rat femoral arteries, nerves had 
crossed the suture line, leading to dense innervation in 
some areas, while they were totally absent in others [14]. 

TNs have frequently been described after cholecys- 
tectomy. They were located at the cystic duct stump, at 
the common hepatic duct (CHD), even with intrahe- 
patic extension [S], or at the common bile duct (CBD). 
In an autopsy study of 40 asymptomatic patients who 
had undergone cholecystectomy no longer than 
6 months prior to their death, 16 had marked nerve pro- 
liferation. Of these 16 patients, 11 had a neuroma [l]. In 
cases where the neuroma was symptomatic and had 
caused pain and obstructive jaundice, postoperative 
complications like bile leakage or infection were fre- 
quently observed. Transection or injury of the CHD or 
CBD was also correlated. 

In an autopsy study of 93 liver grafts lost due to 
pathological conditions related to surgery, death not re- 
lated to liver disorder, acute and chronic rejection, or 
disease recurrence, Colina et al. [4] found 26 TNs 
(27.9 %). The mean time of diagnosis was 211 days 
(range 89-775 days). They report only one symptomatic 
case of TN leading to bile duct obstruction, cholangitis, 
and death in septic shock before surgery could be per- 
formed. 

In our patient, several mechanisms for the genesis of 
the neuroma may have been involved. Firstly, and obvi- 
ously, the recipient vessels and their accompanying plex- 
uses may have been cut and subjected to potential TN 
formation, especially if the nerves ended in an area 
where fibrous tissue proliferation and scarring took 
place, hindering continuous nerve repair [14]. Nonvas- 

cular structures in the hepatoduodenal ligament were 
partially transected by cauterization and partially li- 
gated in our patient. Both modes of handling nerve tis- 
sue are known to potentially induce neuroma formation 
[3]. Secondly, immunosuppression with CyA is known to 
enhance axon growth of the host proximal nerve end- 
ings into nerve allografts in rats [15]. Thirdly, the pa- 
tient’s chylous secretion, with its high cholesterol con- 
tent, may have stimulated neural and fibrous prolifera- 
tion. In some cases of spontaneous neuroma formation, 
inflammatory cells extravasated bile lakes and choles- 
terol crystals causing foreign body reactions were seen 
in close association with the neuroma [9,12]. 

Our patient showed arterial stenosis due to both ex- 
ternal compression by the neuroma and intimal hyper- 
plasia. Again, several pathophysiological mechanisms 
may have been involved. Firstly, the formation of a 
huge neuroma indicates denervation problems in the ar- 
tery. It is known that sympathetic denervation can in- 
duce changes in the vessel wall, such as intimal hyper- 
plasia and vascular smooth muscle cell proliferation 
[2]. Secondly, independent of neuroma formation, the 
donor vessels may have been subject to chronic vascular 
rejection, causing trophic and structural changes in the 
vessel wall [6]. The histological picture of chronic vascu- 
lar rejection with vascular intimal hyperplasia resembles 
the early atherosclerotic lesion and is, therefore, also 
called graft atherosclerosis or chronic obliterative arte- 
riopathy (COA). Finally, immunosuppressive therapy 
with combinations of CyA, steroids, and azathioprine 
has been shown to cause lipid abnormalities and acceler- 
ated atherosclerosis in renal transplant recipients [13]. 

In conclusion, we have described a case of traumatic 
neuroma, causing perfusion injury and jaundice, as a 
rare complication after OLT. From a theoretical point 
of view, immunosuppression may have played a stimu- 
lating role. The reason that neuroma formation has not 
been encountered more often after liver transplantation 
might be the fact that it is mostly asymptomatic [l, 41. In 
addition, arterial endothelial hyperplasia, due to sympa- 
thetic denervation and/or chronic vascular rejection, 
caused vessel walls to become brittle and made arterial 
reconstruction impossible. Thus, retransplantation was 
necessary. One year later, no evidence of recurrence is 
present. 
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