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Percutaneous transhepatic cholangiography has been carried out from
the right flank on 314 patients with hepatobiliary disease, using a very
thin needle. Practically no complication has been encountered in 80 cases
with medical problems of the liver. In contrast, such complications as
bile leakage, bleeding, shock, fever, and blood pressure drop were experi-
enced in patients with biliary obstruction and stones, though less
frequently than reported. The intrahepatic bile ducts were visualized in
67.5% of the patients with no to minimal dilatation, and this high success
rate is accounted for by the policy of injecting contrast medium instead of
suctioning bile in search of an intrahepatic duct. This technique has
proved of value in the diagnosis of intrahepatic cholestasis, inflamma-
tion or infection of the bile ducts, space-occupying lesions of the liver,
and in elucidating the cause of biliary colics. It sometimes provides un-
expected information. It may also serve the same purpose as portography
and hepatic arteriography, since these vessel systems run together with

the bile duct.

Percutaneous transhepatic cholangiography
(PTC) which was first carried out by Huard
and Do-Xuan-Hop (1) in 1937, is now re-
garded as a most reliable technic in the diag-
nosis of biliary obstruction. However, because
of the frequent complications that follow the
procedure, it is performed by or in close cooper-
ation with a surgical team, having an operating
table set for laparotomy. Since 1962 when Ar-
ner (2), Glenn (3), and their associates first uti-
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lized an image amplifier to facilitate direct ob-
servations, it has become possible to visualize
even nondilated intrahepatic bile ducts under
certain conditions. A number of approaches
have since been described (2-8), but we have
found the procedure modified by Ohto and
Tsuchiya (9, 10), which uses a long, thin needle
across the entire thickness of the right lobe, to
be the most suitable for nonsurgical patients
and to have the least complications.

We have used their technique in more than
300 patients with various hepatobiliary diseases
during the past three years, and found it to be
highly diagnostic not only in surgical jaundices
but also in certain nonsurgical conditions of the
liver. In 67.5% of the patients with nondilated
bile ducts, the intrahepatic ducts were visual-
ized, providing information otherwise unob-
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tainable. Even if the bile duct was not entered
and the procedure was marked as “failure,” the
fact that repeated trials failed proved of signifi-
cance in differentiating intrahepatic from extra-
hepatic cholestasis. Because of the minimal risk,
this procedure may be considered seriously in
certain liver disorders beside its established in-
dications.

MATERIALS AND METHODS

The subjects for study consisted of 314 patients, of the
ages of 17 to 71, on whom PTC was carried out by our med-
ical teams for the suspected hepatobiliary or pancreatic dis-
eases during the period from March 1970 to March 1973
The so-called Chiba needle was used; it is 15 cm in length,
0.7 mm in outer diameter, 0.5 mm in inner diameter, and
has a bevel angle of 30 degrees. A radiopaque duodenal tube
was employed in some patients for anatomical orientation.
[t was made by connecting a 13-cm piece of silicone tube
with a metal olive at the end, to a 120-cm piece of radio-
paque Lehman cardiac catheter. As contrast medium, undi-
luted 60% meglumine isothalamate (Conray, Daiichi Co.)
or 60% sodium and meglumine diatrizoate (Urografin,
Schering) was used. Roentgen television sets of the Toshiba
or Hitachi series have been satisfactory for this procedure.

Procedure

The general principle of the technique is to introduce the
needle from the flank toward an area slightly above the
junction of the right and the lelt hepatic bile ducts, avoiding
the gallbladder, and to seck a bile duct by injecting contrast
medium instead of suctioning bile. The 7th interspace in the
right flank is used as the site of puncture, but if the direction
of the needle seems to cut across the pleura at the costo-
phrenic angle, the 8th interspace is chosen.

The needle is inserted always parallel with the plane of
the table. The site of puncture is 10 to 13 ¢m from the table,
with the patient supine. According to the anatomical mea-
surements in Japanese (10, 11), the distance of 12 cm is
used for subjects with a chest thickness of 19.5 ¢cm or more,
and 11 em for those with thinner chests, small adjustments
being made in subjects with much larger or smaller thick-
nesses. When the duodenal tube has been passed for refer-
ence, its vertex is used as the landmark and aim is made at a
midpoint on a vertical line drawn from the tube vertex to
the diaphragm level. When the tube has not been passed,
aim is made from the 7th interspace at a point along the
right vertebral column, 1.5 to 2 vertebral body thicknesses
from the vertebro-diaphragmatic junction, or 1 to 1.5 verte-
bral body thicknesses below the junction if the 8th inter-
space is punctured.
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The patient is placed supine on the fluoroscopic table,
made to hold the head with the right arm and hand, and the
point of puncturc and direction are marked on the chest
wall. A lead marker may also be used on the skin. Local
anesthesia is made with 1% procaine hydrochloride along
the course of the needle as far as the peritoneum. While the
patient holds the breath halfway between inspiration and
expiration, the needle fitted with a stylet is inserted along
the marked direction as deep as the vertebral column or a
few centimeters short of it. The stylet is removed, the needle
is connected to a syringe containing contrast medium, and it
is slowly withdrawn while a mild pressure is applied onto
the plunger. When the needle is in 2 blood vessel, the me-
dium runs fleetingly; if in the parenchyma, it stays, and it
flows slowly and hepatofugally when a bile duct is entered.
For the visualization of dilated bile ducts, suction may be
used instead of pressure, and 40 to 60 ml of bile is with-
drawn through a connecting tube, to be replaced by similar
amounts of contrast medium. For nondilated ducts, the frst
trial may be unsuccessful. Then the needle is withdrawn
and reinserted 3 to 5 mm above the first site in the same in-
terspace, the next trial being 3 to 5 mm below, and so on,
and 4 to 6 trials may be made altogether. The direction of
the needle is always parallel to the table plane. When a bile
duct is entered, several exposures are taken while the con-
trast medium is being injected; then the needle is removed.
Several more projections are made with the patient supine,
prone, erect, and at angles if necessary. A wide adhesive
tape is placed tight areund the right lower chest 1o immobi-
lize the Aank. If there is no sign of complication and the
blood pressure is stable, hypotonic duodenography is car-
ried out in addition.

Pretreatment

Prophylactic antibiotics are given starting 2 days before
and stopping 3 days after the procedure. One hour prior to
puncture, 50 to 100 mg of pentobarbital calcium and 5 mg
of diazepam are given. Intravenous feeding of 5% glucose

Table 1. Disease Groups, Number of Patients
and Success Rates of
Percutaneous Transhepatic Cholangiography

No. of No. of  Success
Group patients  successes rate(%)
Malignancy of the liver, 95 95 100
bile duct, and pancreas
Cholelithiasis 121 104 859
Other surgical diseases 18 15 83.3
Nonsurgical diseases 80 54 67.5
ToTaL 314 268 85.3
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mixed with hemostatic preparations is started shortly before
the procedure, and the needle is left in the vein during the
entire period in casc of need. It is removed if there is no sign
of complication or drop of blood pressure.

Indications and Contraindications

This procedure may be indicated also for the study of ex-
trahepatic biliary abstruction and in related surgical condi-
tions: 1) to differentiate intrahepatic and extrahepatic chol-
estasis, 2) to study the changes in intrahepatic biliary tract,
3) 1o demonstrate space-occupying lesions, 4) to demon-
strate the cause of biliary colics, 3) to demonstrate stones
and parasites in the intra- and extrahepatic bile ducts, 6) to
study the Vater’s papilla in combination with hypotonic
duodenography, the best approach to demonstrate the so-
called sclerosing papillitis, 7) 1o study the lower portion of
the choledochus which reflects pancreas head lesions, and so
on. It is to be remembered that intravenous cholecystochol-
angiography is not satisfactory for the study of the lower
choledochus and that hepatoma arises in more than 40% of
the cirrhotic livers in Japan. As will be discussed later,
hepatic lymphatics and portal branches may be studied by
this procedure, and for that reason, a few patients who do
not fall into these categories have also been included in this
study.

The contraindications for the procedure are 1) bleeding
tendencey, 2) sensitivity to iodine and contrast medium, 3)
high fever, or continuous fever around 38° C, 4) poor gen-
eral conditions, 3) extreme jaundice, 6) ascites, 7) moderate
to severe ancmia, and 8) immediately after an attack of se-
vere pain.

Normal Size of the Bile Duct.

The calibers of the major bile ducts in narmal cholangio-
grams have been measured to be 4 to 7 mm for the left he-
patic duct, 3 to 6 mm for the right hepatic, 4 1o 8 mm for the
common hepatic, and 5 to 9 mm for the choledochus. The
calibers of smaller ducts diminish as they approach the per-
iphery. Any measurements above or below these normal
ranges have been considered abnormal.

Diagnosis

Final diagnosis has been made by a combination of au-
topsy, aperation. laparoscopy, biopsy histology, clinical and
radiologic findings, and from the clinical course.

RESULTS
Disease Groups and Rate of Success

The patients may be divided into four major
disease groups: 1) malignancies of the liver, bile
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Table 2. Success Rate of Percutaneous Transhepatic
Cholangiography in Nonsurgical
Hepatobiliary Diseases

No. of No. of
Disease patlent_s successes %

Intrahepatic

cholestasis 20 13 65.5
Acute hepatitis 1 6 54.4
Chronic hepatitis 1 1 100
Cirrhosis of the

liver 13 8 61.5
Postcholecystectomy

syndrome 18 13 72.3
Chronic

pancreatitis 2 50.0
Cholangitis 3 3 100
Clonorchiasis 100
Miliary liver

abscess 1 1 100
Hepatobronchial

fistula 1 1 100
Insufficiency of

papilla of Vater 1 1 100
Dubin-Johnson

syndrome 1 1 100
Normal liver 4 2 50

ToTaL 80 54 67.5

duct, and pancreas, 2) gallstone diseases, 3)
other biliary tract diseases of surgical nature,
and 4) nonsurgical hepatobiliary diseases
(Table 1). Group 1 consisted of 19 cases of bile
duct carcinoma in the porta hepatis area, 37
cases of common duct carcinoma, 26 cases of
pancreas or papillary carcinoma, 4 cases of pri-
mary carcinoma of the liver, 4 cases of meta-
static carcinoma of the liver, and 5 cases of gall-
bladder carcinoma—totalling 95 cases. The
procedure was successful in all with a 100%
success rate. However, scvere complications
were more frequent in this group than in other
groups.

Of the 121 cases of gallstones, or Group 2, 34
had stones in the common duct, 34 in the gall-
bladder, 28 in the bladder and the common
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Fig 1. A typical normal cholangiogram obtained by PTC in a patien
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s o 2 -
t with intrahepatic

cholestasis (Case 1). The caliber of the entire biliary tract is normal. A linear deposit of
contrast medium is seen along the wake of needle withdrawal in search of a bile duct.

duct, 3 in the common duct and intrahepatic
ducts, one in the bladder and intrahepatic ducts,
and one in the intrahepatic ducts only. The rate
of success of this procedure was 83.3% or 104
cases out of 121.

Other surgical conditions of the bile duct sys-
tem (Group 3) included 10 cases of cholecystitis,
4 cases of stenosis of the common duct due to
stenosing papillitis and other undetermined
causes, 3 cases of internal fistula, and one case
of idiopathic choledochus dilatation—totalling
18 cases. The rate of success was 83.3%.

Group 4, or the nonsurgical hepatobiliary
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diseases, included 80 patients consisting of 11
cases of acute hepatitis of a noncholestatic type,
20 cases of hepatitis of an intrahepatic chole-
static type, 13 cases of cirrhosis of the liver, 18
cases of postcholecystectomy syndrome, 4 cases
of chronic pancreatitis, 3 cases of cholangitis, 2
cases of clonorchiasis, one case each of chronic
hepatitis, miliary abscesses of the liver, hepato-
bronchial fistula (which was discovered by this
procedure) (12), insufficiency of the papilla of
Vater, Dubin-]Johnson syndrome, and 4 cases
with normal liver. In 54 out of 80, the intra-
hepatic bile ducts were visualized to such an ex-
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tent that the films were of diagnostic signifi-
cance (Table 2).

Diagnostic Significance

Beside the surgical conditions for which this
procedure is indicated, it also proved of diag-
nostic significance in a number of medical prob-
lems. Most importantly, it helped distinguish
intrahepatic cholestasis from extrahepatic bili-
ary obstruction (Case 1). In several cases of
common duct stones, recurrent jaundice with-
out pain favored the diagnosis of benign recur-
rent intrahepatic cholestasis, but PTC readily
demonstrated stones (Case 2). In one case of
primary biliary cirrhosis, histology was not
diagnostic, and PTC provided the most decisive
information (Case 3). In a patient who had an
unexplained high alkaline phosphatase level
with otherwise normal liver tests, PTC demon-
strated liver flukes in the intrahepatic duects,
and a repeated P'TC after one course of Stibu-
nal therapy proved it to be unsuccessful. In an-
other patient in whom the same discase was
suspected, the cholangiogram provided infor-
mation on the approximate number of Aukes or
the severity of clonorchiasis (Case 4). In a num-
ber of patients with postcholecystectomy syn-
drome, this procedure helped in determining
whether there were stones, residual or newly
formed, or whether the complaints were of a
dyskinetic nature. In one patient with high fe-
ver and leukocytosis of unknown cause, PTC
demonstrated miliary abscesses scattered
throughout the liver (Case 5). In a patient with
similar clinical findings, PTC disclosed an in-
cidental, unusual transit of the contrast medium
from the center of the right liver into bronchi
through lymphatic channels, as described else-
where (12). He later developed purulent pul-
monary complications. In a cirrhotic patient,
PTC disclosed an abnormally located, wide
semicircular  bile duct, suggesting a
plicating carcinoma (Case 6). In another
patient with cirrhaosis, the lower half of the right
liver was missing on the scintigram, and pri-
mary carcinoma arising in that area was

com-
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strongly suspected. P'I'C demonstrated a mark-
edly shrunk right liver with the gallbladder dis-
placed cephalad (Case 7). Extremely small cali-
bers of the intrahepatic bile ducts and common
duct were seen in a case of Dubin- Johnson syn-
drome. The gallbladder was also proportion-
ately small. This unusual diminished size of the
entire bile duct system has not been described in
literature, and may be secondary to a scanty
Aow of bile (Case 8).

The intrahepatic bile ducts were visualized in
67.5% of the total of 80 patients with non-
surgical problems. Even if the intrahepatic
ducts were not entered, the difficulty in hitting
bile ducts during repeated trial runs indicated
the fact that they were not dilated. In the pa-
tients with dilated intrahepatic bile ducts, this
procedure never failed to visualize them. In the
majority of patients, this procedure contributed
directly or indirectly to the correct diagnosis.

The following are the illustrative cases.

Case 1. FM, a 69-year-old woman, was ad-
mitted because of jaundice, pruritus, and achol-
ic stools. Blood chemistry included 108 units
(King-Armstrong) of alkaline phosphatase and
15.8 mg/100 ml of total bilirubin, suggesting
cholestasis. Needle biopsy of the liver revealed
many bile thrombi and minimal hepatocyte
changes. Considering her age, extrahepatic ob-
struction was strongly suspected. PTC, which
was preferred to exploratory laparotomy, dis-
closed an entirely normal cholangiogram (Fig-
ure 1), and the diagnosis of intrahepatic
cholestasis was made. She responded to the
subsequent corticosteroid therapy remarkably.

Case 2. FH, a 45-year-old farmer, was re-
ferred to us with the tentative diagnosis of intra-
hepatic cholestasis because of icterus, pruritus,
and high alkaline phosphatase. He had had a
similar episode of jaundice with epigastric dis-
comfort 4 months earlier, responded to prednis-
olone, and had been discharged from hospital
for 2 months. There was no history of pain ta
suggest gallstone disease. PTC revealed a small
stone in the lower common duct and irregularly
dilated intrahepatic bile ducts, indicating
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chronic inflammatory processes (Figure 2).
Subsequent operation and liver biopsy con-
firmed the diagnosis of chronic cholangitis.
Case 3. IM, a 46-year-old female, was ad-
mitted because of easy fatigability, pruritus, and
jaundice. She had noted increasing skin dark-
ness and yellow spots on the upper eye-lids for
about 2 years. Blood chemistry, together with
positive mitochondrial antibody, suggested pri-
mary biliary cirrhesis, but the specimen ob-
tained by needle biopsy was not large enough to
be diagnostic. In view of the rarity of this dis-
ease in Japan and to rule out any lesion along
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Fig 2. A choledochus
stone is apparent to correct
the previous diagnosis of
recurrent intrahepatic
cholestasis in this patient
who had several episodes
of jaundice without pain
(Case 2). The intrahepatic
bile ducts are mildly and
irregularly dilated, suggest-
ing chronic cholangitis.

the extrahepatic bile duct, PTC was carried
out. A normal bile duct system was disclosed
and the diagnosis was confirmed (Figure 3).
Case 4. Z0O, a 43-year-old farmer, was re-
ferred to us because of general malaise, anemia,
and abdominal distress. He had had an “in-
flamed gallbladder’” and a parasitic disease 4
years previously for which he had not sough
treatment. Physical examination revealed an
enlarged liver, and blood chemistry showed a
high alkaline phosphatase level and a moderatc
increase in y-globulin. Feces and duodenal as-
pirate contained numerous ova of Clonorchis

Digestive Diseases, Vol. 19, No. 1 (January 1974)
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Fig 3. Primary biliary cir-
rhosis of the liver (Case 3).
There is no evidence of
dilatation of bile ducts or
extrahepatic biliary stenosis.
The cholangiogram also sug-
gests that the cirrhotic
processes are not too ad-
vanced. There is an anoma-
lous connection between
the cystic duct and intra-
hepatic bile ducts.

sinensis. PTC disclosed an unusual picture of
markedly dilated biliary tract with more than
200 small flling defects, which obviously repre-
sented individual liver flukes (Figure 4).

Case 5. MO, a 65-year-old female, was ad-
mitted because of jaundice, fever, and pruritus.
She had had dull epigastric pain for 10 days
prior to admission. Her liver was palpable two
finger breadths, and the laboratory study
showed leukocytosis, neutrophilia, accelerated
sedimentation rate, hyperbilirubinemia, and
elevated alkaline phosphatase.  Obstructive
jaundice with cholangitis was suspected, and
PTC disclosed, besides stones in the gallbladder

Digestive Diseases, Vol. 19, No. 1 (January 1974)

and the choledochus, multiple small stains
throughout the liver (Figure 5). She succumbed
3 weeks later, and autopsy demonstrated mil-
iary abscesses scattered throughout the liver.
Thus, the multiple stains on the cholangiogram
which had not been interpreted with certainty
at the time, represented individual abscesses.
Case 6. TS, a 49-year-old male, entered the
hospital because of hepatomegaly and mild

jaundice. On admission, a firm liver with a

smooth surface was felt two finger breadths be-
low the costal margin. Laboratory study
showed increased +y-globulin and alkaline
phosphatase. Gamma scanning demonstrated
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Fig 4. Clonorchiasis (Case 4). The entire biliary tract is dilated, and many small filling
defects are seen toward the periphery of the intrahepatic ducts, representing individual liver
flukes. The number of flukes suggests a heavy infestation.

an enlarged liver with generally poor uptake of
the colloid. Blind needle biopsy disclosed
Schistosoma japonicum ova in the portal area
and advanced fibrosis. The main problem was
to determine whether or not there was com-
plicating liver cell carcinoma, a rather frequent
occurrence in Japan. PTC disclosed abnormal
intrahepatic bile ducts including a semicircular
deposit of the contrast medium in the right
lower lateral region, suggesting a neoplastic
growth (Figure 6). Subsequent laparoscopy and
biopsy confirmed the diagnosis of primary liver
cell carcinoma.

Case 7. TN, a 56-year-old alcoholic male,

28

was admitted because of abdominal distension
and epigastric distress. He had had a history of
ill-informed liver disease. On admission, the
liver and spleen could not be palpated because
of ascites. Laboratory data were not diagnostic
except for moderately increased +-globulin.
Liver scanning revealed a small right liver mass
with almost complete disappearance of the
lower portion of the right lobe, and and en-
larged spleen Celiac angiography disclosed
winding intrahepatic arteries typical of cir-
rhosis, but no vessels were seen in the right
lower portion. Superior mesenteric arteri-
ography was not successful. Thus, it was nat

Digestive Diseases, Vol. 19, No. 1 (January 1979
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Fig 5. The film of a -
woman with hepato- -
megaly and  fever
(Case 5). One bladder
stone and another in
the commeon duct are
obvious. There are
many small round
stains throughout the
right liver which were
found at autopsy to
be multiple small
abscesses.

clear whether the right lower area was supplied
from the superior mesenteric, a most common
variation of the liver arteries, or that the defect
on the scan in fact represented a neoplasia.
PTC disclosed an extremely small liver with
approximation of the major bile ducts in the
right lobe; the gallbladder was displaced to
point cephalad as a result of shrinkage of the
right liver (Figure 7). The intrahepatic bile
ducts draining the inferolateral portion were
seen coursing more or less in parallel with those
from the superolateral portion. These changes

Digestive Diseases, Vol. 19, No. 1 (January 1974)

are characteristic of the cirrhotic process. Other
biliary tract alterations included branching of
small bile ducts with large angles, a sudden
change in the course of the duct, and widening
of the caliber instead of narrowing as it goes
more peripherally. Subsequent laparoscopy and
biopsy demonstrated advanced cirrhosis of the
liver.

Case 8. YN, a 20-year-old male, was referred
to us because of jaundice of unknown etiology.
He had had mild icterus without pruritus for 2
months prior to admission, but there had been
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no history of past jaundice. Laboratory tests
were unremarkable except for the total biliru-
bin of 2.9 mg/100 ml, of which 2.0 mg was the
direct type. PTC disclosed extremely small in-
tra- and extrahepatic bile ducts, and a propor-
tionally small gallbladder (Figure 8). The pic-
ture of the entire biliary tract system looked like
that of a child, placed in an adult abdomen. The
caliber of the major ducts was measured to be
less than one-half the normal average. Sub-
sequent studies including serum bromsulfalein
analysis, laparoscopy, and necdle biopsy estab-
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Fig 6. Primary carcinoma
of the liver arising on the
basis of cirrhosis (Case 6).
Beside irregular dilatation of
the intrahepatic bile ducts,
there is a semicircular, wide
deposit of contrast medium
in the right lower liver, sug-
gesting a neoplasia. The pan-
creatic duct is also visua-
lized. The small pool of con-
trast medium to the left
indicates the site of trial
injection.

lished the diagnosis of Dubin-Johnson syn-
drome.

Complications.

Table 3 lists the complications that occurred
during or shortly after the procedure. Pain of
varying degrees, which is not listed, has been
encountered in about 1 of 7 patients. Pain was
often evoked in the epigastric region when the
needle was advanced as far as the vertebral col-
umn. If the removal of bile was not adequate in
patients with obstructive jaundice or stones,

Digestive Diseases, Vol. 19, No. 1 (January 1974)
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Fig 7. In this patient
with cirrhosis (Case 7),
the right lower half of the
liver was missing or cold
on the scintigram, and
hepatoma was suspected.
The cholangiogram re-
vealed an unusually
small, shrunk right lobe,
with a displaced gall-
bladder to point cepha-
lad. The bundle of streaks
running toward the porta
hepatitis represents
lymphatic channels.

pain was often experienced, probably due ta an
increasing intraductal pressure after the in-
troduction of contrast medium. Such pain has to
be differentiated from that which ensues bile
leakage. Injection of contrast medium into liver
paranchyma, particularly along the portal tract,
caused pain, the severity and duration of which
depended on amount of medium and the speed
of drainage. The pain sometimes radiated to the
right shoulder, but did not last long and was
usually alleviated with analgesics. It is to be
noted that parenchymal injection of contrast
medium often provided additional information

Digestive Diseases, Vol. 19, No. 1 (January 1974)

on the hepatic lymphatics (Figure 9) which are
enlarged and run fast in cirrhotic livers.

Sudden rise of temperature developed with
chills 1 to 2 hours after PTC in 11 patients, of
whom 8 had stones, 2 had bile duct carcinoma,
and 1 had pancreas head carcinoma. Blood cul-
ture was positive for £ col1 in only one patient,
but chills and fever were most likely caused by
the entry of infected bile into the vein. The fever
was controlled with antibiotics in 3 to 7 days. A
slight temperature rise was not infrequent in
obstructive jaundice. All six patients in whom
blood pressure dropped more than 25 mmHg
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had obstructive jaundice, and it occurred during
the procedure in 2 patients and shortly after it
in 4. The gallbladder was punctured in 1
patient who later complained of abdominal
pain, but the symptoms subsided without sur-
gery. When bile leaked from a dilated duct near
the liver surface or from an extrahepatic duct by
bad aim, it was soon followed by upper abdomi-
nal pain of increasing severity. The only patient
who required surgery had had a bile duct carci-
noma, and about 8 hours after the procedure, he
developed signs of peritonitis. Bleeding was sus-
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Fig 8. Dubin-Johnson
syndrome (Case 8). The
common hepatic duct,
choledochus and gall-
bladder are extremely
and proportionately small
The lead circle is the
guide mark on the skin.
The irregular streaks
radiating from the paren-
chymal deposit of con-
trast medium represent
portal vein branches.

pected in 2 patients when there was continuous
right upper quadrant distress, and a drop in
hematocrit was noted. Following blood trans-
fusions, the bleeding seemed to have ceased with
improvement of the general conditions, and no
laparotomy was required. The cause of bleeding
was thought to be the patient’s inability to hold
breath at the time of puncture or to maintain
quiet, calm breathing during the procedure.
Therefore, caution has to be exerted when a
patient with pulmonary disease is studied. Two
patients, one with miliary liver abscesses and

Digestive Diseases, Vol. 19, No. 1 (January 1974)
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Table 3. Complications of Percutaneous
Transhepatic Cholangiography

Among
Fre- nonsurgical
quency cases 1
No. of (% of
Complication patients  total*) No. %
Fever ** 11 3.50 0 0
Drop of blood
pressure
{> 25 mmHag) 6 191 0 o}
Bile leakage 3 0.95 0 0
Biliary peritonitis 2 0.64 0 0
Bleeding 2 0.64 0 0
Cough 17 L 0.32 1 1.25
ToTaL 25 7.96 1 1.25
* 314 cases
t 80 cases

*+ Above 38.0° C

11 Due to preexisting hepatobronchial fistulae.

the other with advanced bile duct carcinoma,
died 2 to 3 weeks after the procedure, but the
death could not be ascribed to this examination.

It is 1o be emphasized that all these com-
plications were encountered in patients with
surgical problems, particularly with dilated bile
ducts and/or gallstones, and it never occurred
in patients with nonsurgical hepatobiliary dis-
eases. The only complication experienced in
patients categorized in the “nonsurgical” group
was a cough and spitting of contrast medium
during the injection. It occurred in a patient
with hepatomegaly and fever, and the chol-
angiogram thus obtained demonstrated an al-
ready established hepatobronchial communica-
tions. Several weeks later, he developed
purulent pulmonary complications (12). Since
no large abscess was found, he was placed in the
nonsurgical group.

DISCUSSION

There have been a number of reports on
PTC including a few recent excellent re-
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views (7, 13), and its indications have so far
heen limited to the conditions in which the bili-
ary tract is expected to be dilated. In most of the
past studies, the roentgenologic examination
was carried out under strict surgical conditions
with a scheduled surgery to follow, because of
the frequent complications and the nature of the
discase. The reported complications include bile
leakage, biliary peritonitis, internal bleeding
into either the abdominal cavity or a major bile
duct, shock presumably due to passage of bile
into blood or a so-called bile-blood fistula (14),
fever, infection, pneumothorax. induction of
colicky pain, puncture of the gallbladder and
other organs (6, 15-17), etc. There were about
10 deaths in literature up to 1970 which were
directly attributable to this procedure (2, 5, 6,
16-21). The analysis of 1218 attempts col-
lected by Seldinger (7) from 44 publications
revealed 32 cases (2.6%) of biliary peritonitis,
but its incidence was 0.64 or one-fourth as
frequent in our series of 314 cases. Other com-
plications were also much less frequent in our
experience compared with the previous inves-
tigators.

The major merits of the technique used in this
study are: 1) entry from the lateral chest wall,
which praovides a better protection afforded by
the thickness of the liver tissue against bile leak-
age, 2) use of a thinnest possible needle without
a fitting-over catheter, and 3) search for intra-
hepatic bile ducts by injecting contrast medium
instead of suctioning bile. If the needle is in-
serted from the flank with the patient supine, its
position and direction are readily followed in a
lighted room, and the TV monitor effect is
taken full advantage of, compared with the ap-
proaches from the anterior surface. Also, the
chances of puncturing the gallbladder are mini-
mal. A number of investigators use a thin, soft
catheter ftting over the needle for the purpose
of drainage (2-4, 6-8), but it inevitably makes
the hole in the liver surface larger, and risk of
bile leakage may be even greater in patients
with increased intraductal pressures. The other
advantage of the use of a thin needle is that it
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Fig 9. A hepatic lympho-
gram obtained in a
patient  with cirrhosis.
Beside the bunch of in-
creased lymphatic chan-
nels going to the porta
and thenceforth into the
Cisterna chyli, two thick
lymphatics are running
caudad to give off many
branches to the left, a
finding compatible with in-
creased lymphatic flow.

has a better chance of hitting nondilated intra-
hepatic bile ducts while an exploratory injection
of contrast medium is continued. The suction
method seldom succeeds in visualizing non-
dilated bile ducts. Duodenal intubation has a
dual advantage; its position in the first duode-
nal portion gives an approximate orientation of
the gallbladder, and subsequent hypotonic duo-
denography through it often provides films
showing both the lower common duct and the
duodenal mucosa for the diagnosis of lesions in
the pancreas head and around the papilla of
Vater.

It is noteworthy that in 67.5% of the 80
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patients with nonsurgical hepatobiliary prob-
lems, the visualization of the biliary tract was
achieved by this technic. Also remarkable was
the fact that in 13 out of 20 patients with intra-
hepatic cholestasis, the very condition in which
differential diagnosis is imperative for the
avoidance of harmful surgery (22), this proce-
dure proved successful and highly diagnostic.
Even if it fails, the failure itself is meaningful,
because it suggests the absence of bile duct dila-
tation. In the early reports in which the conven-
tional Auoroscopy was employed, PTC was
never successful in patients without obstructive

jaundice. With the TV monitor, Glenn et al (3)
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had success in 2 of 4 patients with nondilated
bile ducts, Arner et al (2) in 18 out of 35, Hines
et al (23) in 7 of 23, and most of other investiga-
tors (4, 20, 24) had no luck in their small num-
bers of patients.

Other than for the diagnosis of intrahepatic
cholestasis and differentiation of nonsurgical
from surgical jaundice, this technique may be in-
dicated for the elucidation of the cause of biliary
colics, as in postcholecystectomy syndrome and
the so-called dyskinesia, and for the demonstra-
tion of intrahepatic stones, malformations, in-
flammation along the biliary tract, and the loca-
tion and extent of neoplastic invasion. It may be
carried out as a substitute for portography with
much less risk, and further, intrahepatic portal
branches are visualized during trial injections
and may be studied on the film taken for that
purpose (25). Though less desirable, it may also
substitute for celiac angiography in various
hepatobiliary diseases including space-occupy-
ing lesions, since the artery, portal vein, and
bile duct run together in the portal tract. Sev-
eral other fortuitous indications have been de-
scribed in the text. In one patient with unex-
plained alkaline phosphatasemia, PTC
demonstrated Clonorchis sinensis infection of
moderate severity. Instillation of Stibunal into
the intrahepatic bile duct at a repeat PTC failed
to reduce the fecal egg count, suggesting ineffec-
tiveness of this compound which has long been
the major drug for this parasite (26). An addi-
tional feature of transhepatic cholangiography
is the feasibility of hepatic lymphography that
has not yet been emphasized but may yield in-
formation of some significance, as in cirrhosis.

ACKNOWLEDGMENTS
The authors acknowledge the advice of Dr.
Masao Ohto and his group, and the photo-
graphic reproductions of films by Mr. Tak-
ayuki Inamasu.

REFERENCES

1. Huard P, Do-Xuan-Hop: La ponction trans-
hepatique des canaux biliaires. Bull Soc Med

Digestive Diseases, Vol. 19, No. 1 (January 1974)

wn

11.

Chir Indochine 15:1090-1100, 1937

. Arner O, Hagberg S, Seldinger SI: Percutaneous

transhepatic cholangiography: puncture of di-
lated and nondilated bile ducts under roentgen
television control. Surgery 52:561-571, 1962

. Glenn F, Evans JA, Mujahed Z, Thorbjarnar-

son B: Percutancous transhepatic cholangiog-
raphy. AnnSur 156:451-460, 1962

. Finck EJ, Eisenman ]I, Smith BH, O’Loughlin

BJ: Tape recorded television monitoring in per-
cutaneous transhepatic cholangiography. Am J
Gastroenterol 48:486-496, 1967

. Ferris EJ, Joison J, Shapiro JH, Byrne JJ:

Percutaneous transhepatic cholangiography. A
preliminary report deseribing a new approach to
theexamination. Am | Roentgenol RadiumTher
Nucl Med 92:1131-1138, 1964

. Zinberg SS, Berk JE, Plasencia H: Per-

cutaneous transhepatic cholangiography. Am ]
Dig Dis 10:154-169, 1965

. Seldinger SI: Percutaneous transhepatic chol-

angiography. Acta Radiol (Suppl) 253:1-134,
1966

- Bayindir S: Diagnostik der Gallenwegser-

kungen mit Hilfe der perkutanen transhepati-
schen Cholangiographie. Acta Hepatosplenol
(Sturtg) 16:371-382, 1969

. Ohto M, Tsuchiya Y: Medical cholangiography.

Technique and cases. Medicina (Igakushoin,
Tokyo) 6:735-739, 1969

. Tsuchiya Y: A new safer method of per-

cutaneous transhepatic cholangiography. Jap J
Gastroenterol 66:438-455, 1969

Tsuchiya Y: A further study of percutancous
transhepatic cholangiography. Jap ] Gas-
troenterol 66:438-455, 1972

. Okuda K, Kanda Y, Fukuyama Y, Sumikoshi T

Spontaneous hepatobronchial communications
preceding pyothorax in a patient with suspected
liver abcess. Gastroenterology 65:124-129, 1973

. Wiechel KL: Percutaneous transhepatic chol-

angiography: technique and application. With
studies of the hepatic venous and biliary duct
pressures, the chemical changes in blood and bile
and clinical results in a series of jaundiced
patients. Acta Chir Scand (Suppl) 380:1-99,
1964

. Koch RL, Gorder JL: Bile-blood fistula: a com-

plication of percutaneous transhepatic chol-

35




36

angiography. Radiology 93:67-68, 1969

. James M: Percutaneous transhepatic cholan-

giography in the jaundiced patient. Am Surg
30:489-492, 1964

. Priton JG: La cholangiographie par ponction

extraperitoneale du foie. Presse med 68:23-8-
2311, 1960

. Valencia-Parparecen ], Candia-Candia E: Tech-

nique and diagnostic value of the transhepatic
cholangiography. Am ] Gastroenterol 47:389-
411, 1967

. Leger L], Zara M: Cholangiographic et drain-

age biliaire par ponction transparietohepatique.
Arch Mal App Dis 42:967, 1953

. Nurick AW, Patey DH, Whiteside DG: Per-

cutaneous transhepatic cholangiography in the
diagnosis of obstructive jaundice. Br ] Surg
41:27-30, 1953

20. Peiper H], Kallenberg A, Giersberg O: Die per-

cutane transhepatische Cholangiographie.
Langenbecks Arch Klin Chir 317:233-239,
1967

. Stirts G: Perkuta transhepatisk cholangiografi

Tidsskr Nor Laegeforen 82:443, 1962

24.

[¥e]
wn

OKUDA ET AL

. Harville DD, Summerskill H]: Surgery in acute

heparitis. JAMA 184:257-261, 1963

23. Hines C, Jr, Ferrante WA, Davis WD, Tutton

RA: Percutaneous transhepatic cholangiog-
raphy. Experience with 102 procedures. Am ]
Dig Dis 17:868-874, 1972

Evans JA, Glenn F, Thorbiarnarson B, Mu-
jahed Z: Percutaneous transhepatic cholangiog-
raphy. Discussion of the method and report of
25 cases. Radiology 78:362-370, 1962

. Moreno AH, Ruzicka FF, Rousselot LM, Bur-

chell AR, Bono RF, Slafsky F, Burke JH: Func-
tional hepatography. A study of the hemo-
dynamics of the outfow tracts of the human liver
by intraparenchymal deposition of contrast me-
dium, with attempts at functional evaluation of
the outflow block concept of cirrhotic ascites and
the accessory outflow role of the portal vein. Ra-
diology 81:65-79, 1963

26. Okuda K, Emura T, Morokuma K, Kojima §,

Yokogawa M: Clonorchiasis studied by per-
cutaneous cholangiography, and a therapeutic
trial of toluene-2,4-diisothiocyanate. A case re-
port. Gastroenterology 65:457-461, 1973

Digestive Diseases, Vol. 19, No. 1 (January 1974)





