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REGENERATION OF THE LIVER AFTER HEPATECTOMY

Frank H. Deland and Henry N. Wagner, Jr.
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Clinical findings. A 30-year-old female was ad-
mitted to the hospital complaining of frequent in-
digestion and eructation for 3-4 months with
associated anorexia for 3 weeks. One week before
hospitalization she noted a moderately severe con-
stant pain in the right upper and lower quadrants
of the abdomen. The pain could be relieved by
aspirin and was aggravated by exertion but seemed
unrelated to eating or defecation. A few days be-
fore admission she experienced urinary frequency,
chills, fever and vomiting. She had lost 12 Ib since
the onset of symptoms. There was no history of
alcoholic intake or exposure to hepatotoxic drugs
or chemicals. The patient had always lived in Bal-
timore and had never traveled outside of the United
States.

On examination there was tenderness to palpation
in each costovertebral angle which was worse on
the right. There was a large, nontender, knobby
mass in the abdomen which was thought to involve
the liver because it moved with the liver during
respiration. The liver extended 13 cm below the
right costal margin.

Ancillary findings. The patient had a leucocytosis
of 33,000 with a left shift, proteinuria and Grade
IV pyuria. An intravenous pyelogram was within
normal limits. The serum alkaline phosphatase was
14.3 King Armstrong Units, the bilirubin was 1.3
mg%, the glutamic oxaloacetic transaminase was
61 units, the albumin was 2.6 gm% and the globulin
was 3.8 gm%. Barium enema, x-ray bone survey
and bone-marrow examination were within normal
limits.

Liver scan. We made a radioisotope scan of the
liver after injecting 2 mc of !!*™In-colloid intra-
venously (7). In the anterior view (Fig. 1A) the
liver was markedly enlarged, measuring 23 X 25
cm. An area of decreased activity 12-13 cm in
diameter occupied most of the middle and lower
thirds of the right lobe. The right lateral view (Fig.
1B) showed a defect in the lower portion of the
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FIG. 1. A is anterior scan of liver before surgery. There is
marked enlargement of right lobe which contains extensive area
of decreased radioactivity. B is lateral view of liver before sur-
gery. Radioactivity is decreased in inferior half of right lobe.
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FIG. 2. In angiogram of liver made after injection of con-
trast material into celiac artery, unusual vessels, outlined by arrows,
occur in same position as defect on scan in Fig. 1.

right lobe. On the angiogram of the celiac and su-
perior mesenteric arteries (Fig. 2), irregular vascular
channels occurred in the same position as the defect
on the scan and the right hepatic artery was dis-
placed to the right (large arrow). A pulmonary
scan and chest x-ray did not suggest involvement of
the right lung.

Hospital course. The patient underwent a lapa-
rotomy on the thirteenth hospital day. The right
and quadrate lobes of the liver contained a multi-
nodular, yellowish-brown mass 15 X 14 X 11 cm
which was demarcated sharply from the liver which
appeared normal (Fig. 3). The right, quadrate and
caudate lobes of the liver were resected. The mar-
gin of the resection extended beyond the mass. The
pathological finding was hepatocellular carcinoma.
The patient had a fever of 100-102°F for about
12 days after operation, thought to be due to atelec-
tasis. One week after surgery the blood ammonia
increased to 159 pg%, serum bilirubin to 10.0
mg% and serum alkaline phosphatase to 17.5 King
Armstrong Units. After 3 weeks the blood ammonia
was 65 mg%, the serum bilirubin was 3.5 mg%,
the serum alkaline phosphatase was 15 King Arm-
strong Units, the albumin was 4.8 gm% and the
globulin was 3.4 gm%.

We repeated the liver scan on the 19th postop-
erative day (Fig. 4). On the anterior view the liver
had become rhomboidal in shape and measured
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about 17 X 19 cm. Most of the liver was to the
left of midline and below the costal margin. The
patient was discharged on the 31st postoperative
day feeling well and eating without difficulty. The
liver scan was repeated on the 37th postoperative
day and was identical to that on the 19th postopera-
tive day (Fig. 5).

DISCUSSION

Improved surgical technique has led to an increase
in surgery of the liver (2,3). Simultaneously liver
scanning has been used more and more as a diag-
nostic aid (4,5). The present case illustrates how
liver scanning can be used to provide objective evi-
dence of the size and structure of the liver after
partial hepatectomy.

In the patient described in this report there was
evidence within 19 days of considerable regenera-
tion in the liver image on the scan. This is consist-
ent with previous experience in experimental ani-
mals (6).

One of the earliest experimental investigations of
liver regeneration after partial hepatectomy was
that of Ponfick in the late nineteenth century (7).
He found that the liver of rabbits would regenerate
to approximately its original weight even after as
much as 90% had been resected. Using radioactive
colloidal gold, Baker er al (8) were able to meas-
ure the exact amount of liver resected and the de-
gree of regeneration. The results were similar to
those in the patient of this report. After 70% of
the liver had been removed in dogs, regeneration
was nearly complete within 18 days. Other studies
in animals indicated that complete regeneration oc-
curred within 4-8 weeks (9,10).

McDermott et al (11) published one of the first
reports on the use of liver scanning which was to
evaluate regeneration of the liver in man after he-
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FIG. 3. Cross section of liver specimen removed at surgery.
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FIG. 4. In anterior scan of liver 19 days following surgery,
considerable regeneration of left lobe can be seen. Black dot in
center is in midline of the body.

patectomy. Previously little information could be
obtained on the extent or anatomical location of
the regeneration. With scanning, however, it has
been found that after resection of the right, quadrate
and caudate lobes the left lobe regenerates with a
configuration closely resembling a rectangular solid
or ellipse (11-16). After regeneration the liver may
be centrally located in the abdomen or extend into
the right upper quadrant. If only the left lobe is
resected, the regeneration may mimic the normal
liver in shape (13). This case illustrates a diagnostic
value of radioisotope scanning of the liver.
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FIG. 5. Anterior scan of liver 37 days following surgery. Size
and configuration of organ are identical to that seen 19 days
after operation.
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