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Summary: During the period 1986-1991, a total of

eight hundred thirty two patients with portal hyper-
tention resulting from different etiology were stud-
ted by sonography as a secreening test. In 17 pa-
tients, cavernous transformation of the portal veins
was detected by means of ultrasonography, and the
diagnosis was confirmed by arterial portography or
splenoportography with DSA. 6 of scventeen pa-
tients underwent surgical operation for splenectomy
because of severe hypersplenism and bleeding from
esophageal varices.

To cvaluate how much biliary tract has been effect-
ed from cavernous transformation of the portal vein
which is a rare condition characterized by portal

hypertension and portal vein occlussion with re-
canalization and /or collateral vein formation to by-

pass the obstruction, and to explain the cause of

mildly increased alkaline phosphatase and biluri-
bin levels too, a 17 patients with portal vein caver-
nous transformation were studied. ERCP was per-
formed in sixteen patients, there were narrowing,
irregularity and nodular extrinsic defects mimick-

ing cholangiocarcinoma spreading along the com-

mon bile duct (CBD) resulting from compression of

thrombosts of the portal vein and collateral circula-
tion on biliary tract, but there were not found same
findings in 6 patients with portal hypertension due

to liver cirrhosis.
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Cavernous transformation of the portal vein
is a rare condition resulting from extrahepatic
portal vein thrombosis or obstruction with re-
canalization and/or collateral vein formation
to by pass the obstruction. Despite this dis-
ease is heterogenous in etiology (1-3), the etio-
logy remains obscure in about a half of the pa-
tients. It is prevalant in developing countries
(4). Tt is obvious that cavernous transforma-
tion around the occluded portal vein or in the
hepatic hilus is seen in patients with portal
venous occlusion of any etiology.

The normal portal vein is amenable to be
studied by ultrasound scanning (5). Ultraso-
nography has been used to evaluate the portal
venous system for along time and ultrasono-
graphic recognition of the portal vein is
achieved in 97% of cases (5-7). Sonography is
the procedure of choice for the detection of
many abnormalities of the portal vein system,
mostly the diagnosis of this disease has been
made by sonography and confirmed by angio-
graphy, CT or surgery (8-10). There are a few
studies in the literature about biliary tree sys-
tem's involvement by cavernous transforma-
tion of the portal veins (11,12).

During the past 6 year, we have studied dif-
ferent modalities of 832 patients with portal
hypertension due to different etiologic factors
and cavernous transformation of the portal
vein secondary to portal vein thrombosis was
diagnosed in seventeen patients. The diagno-
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Table I: Sex and Age Distrubition and The Results of Imaging
Modalities of The with Cavernous Transformation of The Portal
Vein

Cas.No.  Sex/Age Follow-up(yr) US portography* ERCP

1. F28 1 + + +
2. M/32 3 + + +
3. M/38 3 + + +
4. M/35 S + + +
S. Fr28 2 + + +
6. F29 4 + + +
7. F/30 4 + + +
8. M/34 5 + + +
9. M/30 15 + + +
10. Fr271 3 + + +
11 M/25 1 + +
2. M/35 1 + + +
3. F/28 3 + + +
14. F727 b + + +
15. Fr27 4 + + +
16. M/20 2 + + +
17. M/17 3 + + +

US; ultrasonography,®; either with DSA or splenoportography
ERCP; endoscopic retrograte cholangio pancratography

sis was confirmed by angiography and sur-
gery.

To evaluate how much biliary system has
been effected by cavernous transformation
and to explain mildly increased alkalen phos-
phatase and biluribin levels, ERCP was per-
formed in the patients with cavernous trans-
formation of the portal vein. ERCP revealed
nodular extrinsic defects, narrowing and ir-
regularity of the CBD, resulting from com-
pression of thrombosis and periportal collater-
als and suggesting segmental variety of
primary sclerosing cholangitis, sclerosing car-
cinoma of the common bile duct, and chronic
cholangitis.

PATIENTS and METHODS

During the period November 1986 to Decem-
ber 1991, we evaluated 832 patients with por-
tal hypertension by using ultrasonography as
a screening test. Splenoportography, CT, sur-
gery and peritonoscopy were done for further
evaluation. Scans were obtained by using a
commercially available, real-time sonograph
(Toshiba SAL-90) at 3.5 MHz. Patients were
fasted and examined in the supine position
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during normal respiration. The portal vein
system, the patency of the intrahepatic divi-
sion of portal vein, common bile duct, pancre-
as and vascular structure of the portal hepatis
were evaluated carefully. In seventeen pa-
tients (9 male, 8 female; mean age 30 years)
cavernous transformation of the portal vein
was diagnosed by sonographically. To confirm
the diagnosis, either splenoportography or ar-
terial portography with DSA was performed
to all 17 patients, by using a Phillips DVI di-
vice. A "side winder" catheter was introduced
via the femoral artery. DSA of the celiac and
superior mesenteric artery were obtained fol-
lowing selective injection of 35ml of 50% dilut-
ed contrast medium (Omnipaque 300) at a
rate of 8cc/second. Digital images were record-
ed for 25 second at a rate of one frame/second
during the arterial, arteriocapillar and venous
phase.

6 of the seventeen patients underwent sple-
nectomy because of the hypersplenism and ex-
cessive bleeding from esophageal varices.

Sonography guided liver biopsy was done in
all patients for the evaluation of paranchimal
liver diseases. Beside the routine investiga-
tion of blood and urine analyses, serial liver
function tests including serum alkalen phos-
phatase and bilirubin levels and tumor mark-
ers such as alpha feto protein (AFP), Carcin-
oembryonic antigen (CEA) were detected.
HBV (Hepatitis B virus) and HDV (Hepatitis
D virus) markers and all the coagulation par-
ameters including protein c activity were test-
ed too. After confirming the diagnosis of caver-
nous transformation, ERCP was performed to
16 patients by using a side-viewing duodenos-
cop (Olimpus JF-IT 20). After cannulation of
the papilla of Vater, a contrast material, con-
ray-60 was injected through the cannula un-
der flouroscopic control and the radiograms of
the biliary and pancreatic ducts in different
position were taken. When the tip of the can-
nula was introduced into the papilla, both
ducts were filled simultaneously in most pa-
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Fig. 1. Real-ime sonogram shows at the level of porta hepatis,
multiple echogenic bands and anechoie replacing the main portal
vein (arrows).

tients. Repositioning of the cannula was re-
quired for demonstration of the duct which
was not filled initially. The following data
were recorded: the appearance of the CBD
and left and right hepatic ducts, narrowing or
irregularity of biliary system, any sign related
to compression. ERCP was also performed in
6 patients with portal hypertension due to liv-
er cirrhosis.

RESULTS

All cases showed on US absence of a normal
portal vein lumen, no demonstrable intrahe-
patic branches, multiple tortuous channels
surrounding an hyperechoic cord, which run
the course of a normal portal vein (Fig. 1).
Sonographic pattern of the liver paranchima
was normal and there wasn't any findings re-
lated to chronic pancreatitis. All the liver bi-
opsies demonstrated no paranchimal abnor-
malities, but one. Arterial portography with
DSA (in 7 patients) and splenoportography (in
10 patients) demonstrated extrahepatic portal
vein occlusion with filling of multiple tortuous
collateral vessels which replaced the main
portal veins. In all seven patients, performed
arterial portography at the venous phase re-
vealed that veins over the head of pancreas
drain into many tortuous, wormlike veins ex-
tending along the portal vein to portal veins
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Fig. 2. Arterial portography reveals on venous phase, many worni-
like tortuous veins extending along the portal vein to portal vein
radicles in the liver (arrows).

radicles in the liver (Fig 2).

ERCPs demonstrated numerous nodular ex-
trinsic defects, narrowing and irregularity
along the CBD, mimicking cholangiocarcino-
ma (Fig. 3-8) without any evidence of intralu-
minal filling defect. There was not any evi-
dence of ampullary or biliary tract neoplasm
on this examination. We like to propose to call
these findings "pseudo-cholangiocarcinoma
sign". In 6 patients who underwent surgical
operation, multiple collateral venous channels
were seen adjacent to the common bile duct
which confirmed the findings seen on ERCPs,
US and portography. ERCP findigs were nor-
mal concerning CBD and left and righ hepatic
duct in patients with portal hypertension due
to liver cirrhosis.

There was no history of pancreatitis, umbili-
cal vein catheterization during perinatal peri-
od, previous abdominal infection, trauma and
alcohol abuse and other diseases known to
cause portal hypertension. But all patients’
social levels were lower or middle class. Um-
bilical sepsis might be an important factor to
create portal vein occlusion. Two patients had
Behget's disase (BD): one has been followed-
up and doing well, the other died of vascular
complication of BD and we could not perform
ERCP. One had liver cirrhosis in stage A.
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Liver function tests except serum alkalen
phosphatase and bilurubin AFP and CEA lev-
els were normal. HBV and HDV markers were
negative. There was a mild increase in serum
alkaline phosphatase and bilurubin levels in
all patients during course of the disease. The
tests showed a fluctuation from normal to
mildly increased levels. All coagulation tests
were normal.

DISCUSSION

The etiology of the cavernous transformation
of the portal veins is not clear. Majority be-
lieves that it represents recanalization of the
occluded portal vein caused by great variety of
diseases those are associated with periportal
collateral developement. Some belive that it
may be a rarely congenital anomaly. The oc-
clusion has a vide variety of etiologies such as
omphalitis, pancreatitis, alcoholic cirrhosis,
and hepatic carcinomas (13-15). Although any
underlying cause couldn't be determined in 14
of the seventeen patients, the history of sple-
nomegaly since childhood imposed that umbil-
ical sepsis or omphalitis might be an etiologic
factor. In the two of the remaining three cas-
es, Behget's disease (BD) was the main etio-
logic factor, in which vasculitis is the major
finding on histologic studies. One of them died
of severe vascular complication of BD (16). Fi-
nally last one had liver cirrhosis.

Sonographic features of the disease have been
well described (9,17-21). In the previous stud-
ies, the diagnostic findings are the following
basicly: Failure to visualize the extrahepatic
portal vein, the demonstration of high-levels
echoes in the area of the porta hepatis, and fi-
nally direct visualization of multiple tubular
structures in the porta hepatis. Although all
of our patients fulfilled these three criteria,
the diagnosis was confirmed angiographically.
In our all 17 cases, sonographic diagnosis was
confirmed by portography. It proves that so-
nography has a high accuracy in the diagnos-
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Fig.3. ERCP demonstrates narrowing and extrinsic com-
pression along the common bile duct (a1rows). Note; intra-
hepatic ducts are larger than CBD.

Fig.4. ERCP reveals narrowing, irregularity and ondula-
tion along the CBD (arrows).

Fig. 5. ERCP demonstrates namrowing and irregularity
and asymetric compression on CBD (arrows).
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ing of portal vein pathology.

Extensive collateral veins due to portal vein
occlusion may compress and narrow the bil-
iary tract and may cause obstructive jaundice
occasionally (11,22-23). There are two venous
systems along the extrahepatic biliary tract.
The paracholedochal veins (24) are separate
structures from the bile ducts, and the epi-
choledocal venous system (25) is a fine reticu-
lar mural structure in intimate contact with
the outer surface of the common bile duct. The
veins of the plexus are relatively small in size,
not larger than 1mm. Dilatation or varices of
the plexus due to portal vein obstruction alter
the normally smooth intraluminal surface of
the common duct and produce irregular mural
changes. On the other hand, the varices of the
paracholedocal veins cause extrinsic impres-
sions (Fig. 8). The cholangiographic demon-
stration of choledocal varices was first de-
scribed by Williams et al (26) in 1982; since
then, six additional cases have been reported
(12,27-28). In these reports, main findings
were narrowing, irregularity and nodular ex-
trinsic compression. It is obvious that these
findings resulted from the compression of par-
acholedocal varices and the presence of the
varices of epicholedocal venous plexus. As
seen in figures, (Fig. 3-8) the narrowing and
the irregularity are very prominent along the
extrahepatic biliary tract in our cases, sug-
gesting not only bile duct varices but also cho-
langiocarcinoma which spreads along the bile
duct and through its wall. For that reason, we
proposed a name such as ‘pseudo-
cholangiocarcinoma sign". In the literature,
two of the seven cases with choledocal varices,
(12,26-29), had cavernous transformation of
the portal vein. We reported here seventeen
additional cases in which the diagnosis were
proved angiographically, six of them anatomi-
cally.

Beside cholangiocarcinoma, these rontgeno-
graphic findings of the common bile duct may
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Fig. 6. ERCP demonstrates narrowing and irregularity on the distal
part of CBD (arrows).

Fig.7. ERCP shows rrregularity, narrowing amd ondulation at the
distal part of CBD (arrows).

Fig.8. ERCP reveals narrowing irregularity and nodular extrinsic
detects along the CBD (arrow).
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be caused, by lymphoma, or by any submuco-
sal tumors. Extrinsic lesions such as lymph
nodes, vessels crossing the bile duct may also
cause similar defects. Rarely calculi may be-
come adherent to the wall and may simulate
intraluminal lesions. Parasitic organisms (30)
may inhabit in the biliary tree and cause nod-
ular filling defects in the common bile duct.

In most patients, there were mild to moderate
alkaline phosphatase and bilirubin elevation
during their natural course. Chronic incom-
plete obstruction might be the main reason for
these laboratory findings. The same laborato-
ry findings and cholangiographic appearances
can be seen in chronic cholangitis, benign
strictures, chronic pancreatitis, segmental va-
riety of primary sclerosing cholangitis (31-32)
and especially in cholangiocarcinoma which

REFERENCES

1. Webb LI Sherlock S. The etiology. presentation and natu-
ral listory of extrahepatic portal venous obstruction. QIM
1979, 192: 627-639.

to

Oislu N, Swisher SN, Stormont IM, Schwartz SI. Portal
hypertention in myeloid metaplasia. Arch Surg 1960. 81:
98-104.

3. Broekmans AW, Veltkamp IIL Bertina RM. Congenital pro-
tein C deticiency and venous-thromboembolisni: a study in
three Duteh families. N England T Med 1983; 309:340.

4. Webb LI, Berger LA, and SIIERLOCK S. Grey-scale ultra-
sonography of the portal vein. Lancet 1977; 675-6717.

5. Merritt. CRB. Ultrasonographic  demonstration of portal
vein thrombosis. Radiology 1979; 133: 425-427.

6. Miller EL, Thomas RII. Portal vein invasion demonstrated
by ultrasound. JCU 1979; 7: 57-59.

7. Nundy S Nayak NC. The relationship between noncirrhotic
portal fibrosis and extraliepatic portal-splenic vein obstruc-
tion: A New Dellii study. In: Okuda K, Omata M (eds) Idio-
patic portal hypertension. University of Tokyo Press, pp 19-
23

8. Pincelli G, Patruno A, Santoro . Cevernous transformation
of the portal vein: Sonographic and Computed-Tomography
findings. Diagn. Imag. clin Mwd. 1986;55: 154-156.

9. Kauzlaric D. Petrovie M. and Barnieir E. Sonography of ca-
vernous transformation of the portal vein. AIR 1984; 142:
383-384.

10. Raby BN, Meire 1IB. Duplex doppler ultrasound in the di-

agnosis of cavernous transtormation of the portal vein. The
British Journal of Radiology, 61: 586-588.

Volume 3, Number 3, 1992

spreads along the bile duct (33). Mean follow-
up period was about 3yr for our cases. During
this period, there was not any attack of cho-
langitis or any other disease. Additonally, se-
rial liver function tests and liver biopsies were
normal.

We conclude that ERCP findings of our thir-
teen patients with cavernous transformation
of the portal vein on extrahepatic biliary sys-
tem are related to compression of choledochal
varices and mimick many common bile duct

diseases particularly cholangiocarcinoma

spreading along the bile duct, and considering
our cases of chronic portal vein cavernous
transformation we propose a name "pseudo-
cholangiocarcinoma sign" to explain these ra-
diologic appearance.

11, Meredith IIC, Vujic I, Schabel ST, O'Brien PH. Obsturctive
Jaundice caused by cavernous transformation of the portal
vein. Be. J Radiol 1978; 51: 1011-1012.

12. Spira R, Widrich WC, Keush KD, Jackson BT, Katzman
[IE, Coello AA. Bile duct varices. Arch Surg 1985; 120:
1194-1196.

13. Ohnisli K, Okuda K, Ohtsuki T et al. Formation of hilar
collaterals or cavernous transformation after portal vein
obstruction by hepatocellular carcinoma. Gastroenterology
1984; 87: 1150-1153.

14, Murakanu T. Peribiliary portal system in the monkey liver
as evidenced by the injection replica scanning electron mic-
roscope method. Arch Iistol Ipn 1978; 42: 153-167.

15, Cheng FY. Hung CF, Liu YII. Ng KK. Tsai CC. Iepatic
actinomycosis with portal vein occlusion. Gastrointest Ra-
diol. 1989; 14(3): 268-270.

16. Bayraktar Y, Balkanct F, Diindar S, Kansu E, Telatar H.
portal hypertention in Behget's disease. ATR 1989; 152:
1342.

17. Aldeete IS, Slaughter RL, Han SY. Portal vein thrombosis
resulting in portal hypertention in adults. Am I Gastroente-
rol 1976; 65: 3-11.

18. Kane RA, Katz SG. The spectrum of sonographic findings
in portal hypertention: a subject review and new observati-
on. Radiology 1982, 142: 453-458.

19. Klemperer P. Cavernomatous transformation of the portal
vein: its relation to Banti's disease. Arch Pathol 1928; 6:
353-3G2.

20. TFakhry J. Gosink BB, Leopold GR. Recanalized umbilical
vein due to portal vein occlusion: docunientation by sonog-

raphy. AIR 1981; 137: 410-412.



562

Weltin G, Toylor KIW, Carter AR, Taylor CR. Duplex
doppler: identification of cavernous transformation of the
portal vein. ATR 1985; 144: 999-1001.

Hunt AH. Compression of the common bile duct by an en-
larging colateral vein in case of portal hypertention. Br. J
Surg 1965; 52: 636-637.

Seez P, Liehr H, Schott H, Lehimann W. Cavernous trans-
formation of the portal vein causing bile drainage disturban-
ce. Leber Magen Darm 1980; 5: 274-276.

Petren T. The veins of the extrahepatic biliary system and
their pathologic-anatomic significance. Vert Anat Ges
1932; 41: 139-143.

Saint JA. The epicholedocal venous plexus and its impor-
tance as a means of identifying the common duct during
operation on te extrahepatic biliary tract. Br J Surg 1961;
48: 489-498.

Williams SM, Burnett DA, Mazer MI. Radiographic de-
monstration of common bile duct varices. Gastrointest Ra-
diol 1982; 7: 69-70.

30.

31

BAYRAKTAR etal.

Don SI, Trian IS, Cohen BA, Mitty HA. common bile duct
varices: Cholangiographic demonstration of a hazardous
portosystemic communication. Anierican Journal of Gastro-
enterology 1983; 78: 42-43.

. Villazon SA, Yoselevits M, Villazon DO, Garcia del CM.

Pericholedocal varices. Rev Gastroenterol Mex. 1989; 54:
27-29.

Kim S, Chew FS. Choledocal varices. AIR 1988; 150: 578-
580.

Baker MS, Baker BH, Wool R. Biliary clonorchiasis. Arch
Surg 1979; 114:748.

Schrumpt E, Fause O, Kolmannskog F, Elgio K, Ritaud S,
Gione E,. Sclerosing chiolangitis in ulcerative colitis: A fol-
low-up study. Scand J Gastroenterol 1982; 17: 33-39.

Grodsinsky C, Block MA, Brush BE. Varieties of sclero-
sing cholangitis. Surgical significance. Bull Soc Int Chir
1974, 3: 187-195.

Ross AP, Braasch JW, Warren KW. Carcinoma of the pro-
ximal bile ducts. Surg Gynecol Obstet. 1973bb 136: 923-
928.

Gastroenterology





