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CONTINUOUS ADMINISTRATION
OF PROSTAGLANDIN E1
FOR HYPERBILIRUBINEMIA
AFTER EXTENDED RIGHT
HEPATIC LOBECTOMY

A high serum level of total bilirubin is
a significant risk factor for a poor prognosis after major hepatectomy for liver
cancer.1 However, effective therapy for
hyperbilirubinemia has yet to be established. Prostaglandin E1 (PGE1) has
been reported to increase portal blood
flow,2 improve hepatic function,3–5 and
protect the hepatocytes from various
injuries.6,7 It is expected that PGE1 may
damatically improve metabolic impairement after major hepatectomy.
We report a case of hyperbilirubinemia
after extended right hepatic lobectomy
for metastasis from rectal cancer. The
patient was managed effectively with
continuous administration of PGE1.

CASE REPORT
A 52-year-old man was admitted because of liver metastasis from cancer of
the rectum, which had been resected 1
year before. The only abnormality on
laboratory investigation was a serum
carcinoembryonic antigen level of 38
ng/mL. Two weeks after admission, an
extended right lobectomy was done to
remove multiple liver tumours in S4,
S5, S6, S7 and S8. Immediately postoperatively, the serum total bilirubin
level was extremely high at 152.2
µmol/L (normal 3.4 to 17.1 µmol/L)
(direct 23.9 µmol/L, indirect 128.3
µmol/L). Systemic intravenous infusion of PGE1 (0.015 µg/kg/min−1) was
started to improve hepatic function and
protect hepatocytes. Continuous administration of PGE1 for 2 days reduced
the serum total bilirubin level to 106.0
µmol/L with a decrease in blood pressure. However, withdrawal of PGE1 for
1 day resulted in an increase in the

bilirubin level to 183.0 µmol/L (direct
61.6 µmol/L, indirect 121.4 µmol/L).
Other laboratory findings on the fourth
postoperative day indicated that the patient was almost in liver failure (Table
I). Continuous infusion of PGE1 was
begun, resulting in gradual normalization of the patient’s liver status. After 7
days of continuous PGE1 administration, the serum total bilirubin level had
decreased to 56.4 µmol/L and the
platelet count had increased to 100 ×
109/L. The PGE1 infusion was stopped
on the 15th postoperative day without
any increase in the serum bilirubin levels. Thereafter, the patient’s clinical
course was uncomplicated.

ated bilirubin metabolism in hepatocytes; and increased intracellular levels
of cyclic 3′,5′-adenosine monophosphate in hepatocytes by PGE18 stabilized the hepatocellular membrane,
protected hepatocytes and maintained
hepatic function, including bilirubin
metabolism. PGE1 has been reported to
improve impaired hepatic function, including ammonia metabolism,4 glyconeogenesis5 and DNA synthesis.9
We have reported another action of
PGE1 on impaired hepatic function
that indicates that it may be one of the
most efficacious substances for critical
hepatic disorders after hepatectomy,
including hyperbilirubinemia.
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In this case, the continuous infusion
of PGE1 produced a dramatic decrease
in the serum level of total bilirubin,
without hypotension. This effect can be
attributed to 2 mechanisms: increased
hepatic blood flow by PGE12 accelerTable I

Laboratory Findings on the Fourth Day After Extended Right Hepatic Lobectomy
Test
Total serum protein, g/L
Serum albumin, g/L
Blood glucose, mmol/L

Result

Blood measurement

Result

53

Leukocyte count, × 109/L

10.3

37

Red cell count, × 10 /L

226

23.2

12

Hemoglobin, g/L

76

Serum urea nitrogen, mmol/L urea

3.5

Platelet count, × 109/L

57

Serum creatinine, µmol/L

62

Prothrombin time, % of standard
Antithrombin III, %

Serum bilirubin, µmol/L
Total
Direct
Indirect
Serum aspartate aminotransferase, U/L
Serum alanine aminotransferase, U/L

183
62
121

Hepaplastin test, % of standard
Osmolality, mOsm/kg

36.6
45
27.23
304

29
50

Serum lactate dehydrogenase, U/L

302

Serum alkaline phosphatase, U/L

181

Serum cholinesterase, U/L

174

Serum amylase, U/L

33

Plasma ammonia (NH3), µmol/L

67
CJS, Vol. 42, No. 2, April 1999

149

CORRESPONDANCE

References
1. Lambert CJ Jr, Meydrech EF, ScottConner CE. Major hepatic resections:
a 10-year experience with emphasis on
special problems. Am J Gastroenterol
1990;85(7):786-90.
2. Tsukada K, Sakaguchi T, Tomiyama T,
Uchida K, Sato Y, Tsubono T, et al.
Enhanced hepatic portal blood flow induced by prostaglandin E1 following
liver transplantation in pigs. Surg
Today 1994;24:621-6.
3. Aono T, Sakaguchi T, Nakadaira K,
Ohtake M, Muto T. Orally administered prostaglandin E1 derivative can
enhance liver regeneration in partially
hepatectomized rats. Biochem Pharmacol 1993;46(4):767-9.
4. Aono T, Sakaguchi T, Tsukada K,
Kurosaki I, Hatakeyama K. Effect of
prostaglandin E1 on ammonia concentration in blood of patients with hepatic resection. Dig Dis Sci 1996;41
(1):126-30.
5. Okumura T, Kanemaki T, Kitade H.
Stimulation of glucose incorporation
into glycogen by E-series prostaglandins
in cultured rat hepatocytes. Biochim Biophys Acta 1993;1176(1-2):137-42.
6. Beck PL, McKnight GW, Kelly JK,
Wallace JL, Lee SS. Hepatic and gastric cytoprotective effects of long-term
prostaglandin E1 administration in cirrhotic rats. Gastroenterology 1993;105
(4):1483-9.
7. Helling TS, Hacker KA, Kragel PJ,
Eisenstein CL. Evidence of cytoprotection by prostaglandin E1 with normothermic hepatic ischemia. J Surg
Res 1994;56(4):309-13.
8. Livingstone C, MacDonald C, Willett
B, Houslay MD. Analysis of the adenylate cyclase signalling system, and alterations induced by culture with insulin,
in a novel SV40-DNA-immortalized
hepatocyte cell line (P9 cells). Biochim
J 1994;300(Pt 3):835-42.
9. Adachi T, Nakashima S, Saji S, Nakamura T, Nozama Y. Roles of prostaglandin production and mitogenactivated protein kinase activation in
hepatocyte growth factor-mediated rat
hepatocyte proliferation. Hepatology
1995;21(6):1668-74.
150

JCC, Vol. 42, No 2, avril 1999

GUIDELINE FOR MANAGING
BREAST LUMPS

T

he editors have stated that they
would like to receive and publish
comments from readers of the Journal.
I would therefore like to comment on
the letter concerning a guideline for
the management of breast lumps by
Mahoney and colleagues (Can J Surg
1998;41[6]:476-7).
To issue algorithms or guidelines
without the supporting rationale or
evidence is not a valid exercise. To
understand what is involved in developing guidelines, I would respectfully refer the editors to the methodology of the practice guidelines
development cycle.1 This process is
used by the Ontario Cancer Treatment Practice Guidelines Initiative.
The purpose of the Initiative is to improve the outcomes for cancer patients, to help practitioners apply the
best available research evidence to
clinical decisions and to promote responsible use of health care resources. The development of guidelines is clearly a time-consuming
iterative process. One might infer, erroneously or not, that a group of interested individuals in the University
of Toronto has arrived at a “consensus” over a cup of coffee.
With reference to Mahoney’s algorithm on page 477, what is the evidence underpinning the recommendation that a 45-year-old woman with
no clinical evidence of breast cancer
and no risk factors be subjected to
biannual mammography?
The risk of breast cancer increases
with age. The Ontario Breast Screening Program provides screening only
for women 50 years of age or older.
Even for this group of women, the evidence of benefit is sparse, and some
would argue that the risk of harm outweighs any putative benefit.
If the editors of the Journal are

looking forward to developing a series
of credible guidelines for managing
common surgical problems, they must
stipulate the methodology to be employed. Like it or not, we are living in
an era of evidence-based surgery.
John F. Gately, MA, MB
BChir(Cantab)
Department of Surgery
McMaster University
Hamilton, Ont.
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D

r. Leo Mahoney and my colleagues at the University of
Toronto in their letter in the December issue of the Journal (Can J Surg
1998;41[6]:476-7) outlined their recommended procedure for a family
doctor to deal with a breast lump.
Their advice about cysts is reasonable. Having treated 8 patients with a
cancer that was in the wall of a cyst or
adjacent to a cyst, I can verify that all
of them were detected by dark or
maroon-coloured blood on aspiration
of the cyst or by the persistence of a
lump after aspiration. The fluid usually aspirated from a cyst does not
need to be sent for cytologic examination as they correctly observe.
However, they fail to mention that
the cells from a solid lump should definitely be sent for examination.
Pathologists are very accurate in confirming the diagnosis on cytologic examination. It is not good practice to
stick a needle into a lump and then
discard the cells. The cells in the bar-
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rel of that needle will supply a diagnosis. Anyone who aspirates a breast
lump should obtain slides and pathological confirmation.
Edward B. Fish, MD
Toronto, Ont.
© 1999 Canadian Medical Association

Dr. Mahoney responds

I

and my colleagues wish to reassure
Dr. Gately that this guideline is
consistent with those that already exist.1 We have adapted it to the perspective of a primary care physician and focused it to manage any medicolegal
concerns related to a delayed diagnosis of breast cancer.2
Even if there are no clinical findings
or the woman’s breast cyst disappears
on aspiration, our 45-year-old patient
should have mammography as part of
her complete assessment.1 If the mammogram is normal, as expected, it automatically becomes the baseline for a
regular biannual mammographic
screening program. For the purpose
of simplicity, we chose to recommend
it as such, rather than as part of the diagnostic evaluation. Whether the next
mammogram should be obtained in 2
years, as recommended by the National Cancer Institute,3 or in 5 years,

as recommended by most world authorities, including the National Cancer Institute of Canada,4 is debatable.
Our 45-year-old woman thought
she had a palpable lump and was
informed and concerned enough to
report to her family physician for an
examination. Like most Canadian
women, she likely obtained her information from media sources originating in the United States, which
promote mammographic screening
beginning at 40 years of age. In view
of her obvious concern about her personal breast health, in our view it was
prudent to offer, for her consideration,
access to biannual mammography at
age 47 years instead of 50 years.
Dr. Fish refers to the fact that most
consultant surgeons will aspirate cells
from a solid breast lump and send
them for cytologic examination. They
are well aware of the delays and errors
that sometimes occur in the process.
At the same time they have the opportunity to arrange for excisional biopsy,
which will be necessary to establish an
unequivocal diagnosis.
From the standpoint of the family
practitioner, however, for whom this
guideline was prepared, I and my colleagues believe it is much simpler, easier and safer to refer the patient immediately and directly to a surgeon.
Delay in diagnosis of breast cancer

has become a worrisome cause of
medicolegal litigation for both surgeons and family practitioners.2 By immediate referral, as recommended in
our guideline, the family physician can
avoid any such stressful experience.
Leo Mahoney, BA, MD, MS
Department of Surgery
University of Toronto
Toronto, Ont.
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