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Question
In patients having major hepatic resec-
tion for hepatocellular carcinoma, are
in-hospital mortality rate and length of
hospital stay associated with hospital
volume?

Design
5-year retrospective cohort study using
data from the California Office of State-
wide Health Planning and Development

Setting
138 acute-care hospitals in California,
USA.

Patients
S07 patients (median age 62 y, 58%
men, 52% white) who were having ma-
jor hepatic resection for hepatocellular
carcinoma between 1990 and 1994.

Assessment of risk factors
Age, sex, year of surgery, source of ad-
mission, type of resection (hepatic lobec-
tomy or partial hepatectomy), chronic

Commentary

At first glance, the conclusions of the study
by Glasgow and colleagues seem obvious.
The objective of this retrospective study was
to determine whether the outcomes for
high-risk surgery, such as hepatic resection
for hepatocellular carcinoma, correlated
with hospital volume. The authors used in-
hospital mortality and length of stay as
measures of surgical complication rate and
morbidity. A direct relation between hos-
pital volume and improved outcomes was
found, suggesting that patients requiring
high-risk surgery should be referred to re-
gional centres of excellence.

Several caveats to this conclusion must be
made. First, it is known that in busy hospi-
tals patient length of stay can be influenced
by die pressure of new patient admissions

liver disease, and other preoperative
comorbid illnesses (coronary artery dis-
ease, chronic obstructive pulmonary dis-
ease, diabetes mellitus, congestive heart
failure, nutritional deficiencies, and intra-
abdominal haemorrhage). Hospitals
were divided into quartiles: 1 to 2,3 to 6,
7 to 16, and > 17 hepatic resection op-
erations per 5 years.

Main outcome measures
Operative mortality rate (OMR) and
length of hospital stay.

Main results
The overall crude OMR was 14.8%.
The crude OMRs decreased with in-
creasing hospital volume (P < 0.001); the
inverse relation persisted when patient
risk adjustment was done (Table). The
mean length of hospital stay was 12.9

Operative mortality rate and length of hospital stay for hepatic resections
for hepatocellular carcinoma by hospital volume*

Hospital volume (number
of operations/5 y)

1 to 2
3 to 6
7 to 16
>17

Mean operative
mortality rate

22.7%
13.3%
15.4%
9.4%

Mean length of ;
hospital stay

14.3 d
13.4 d
13.1d
11.3 d .::

*Data are risk adjusted for hospital volume, age, sex, year of surgery, source of admission, type
of resection, presence of chronic liver disease, and presence of other preoperative comorbid:
illnesses.

days. Length of stay decreased with in-
creasing hospital volume; the relation
also persisted with adjustment for pa-
tient risk factors (Table), Further, hos-^
pitals with lower volumes (1 to 2 or 3 to •
6 operations) were more likely to have
patients with hospital stays > 14 days. ::

Conclusion
In patients having major hepatic re-
section for hepatoceEular carcinoma,:;
higher hospital volume was associated!
with lower in-hospital mortality rates.
and lengths of hospital stay.
Source of funding: No external funding.
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from the emergency room. Further, the cri-
teria for bed use are different in inner-city
public hospitals than in other medical cen-
tres. How these factors affect the 11.3-day
adjusted length of stay in the high-volume
group compared with the 14.3-day length
of stay in the low-volume group Is not
known. Second, could the lower OMR in
the high-volume group have been caused
by better selection of patients and raulti-
disciplinaty team management rather than
hospital volume or the skill and experience
of die surgeon? Third, in the patients who
died, the statistical comparison of the length
of stay in the 2 groups is not stated. Fourth,
it would be helpful to see a comparison of
the proportions of patients with comorbid
diseases or severe liver disease and associ-

ated compiications. We know that the se-
verity and number of comorbid diseases or
the severity of cirrhosis and portal hyperten-v:

sion increase both morbidity and mortality;
after hepatic resection for hepatocellular:.

carcinoma.
The results of this study, aldiough inter-,

esting and important, should promote pro-,
spective muiticentre studies that address.;
these specific issues. Publication of there--
suits of these studies should precede;^
recommendation that high-risk procedure5:;
be regionalised to centres of excellence..-. ..•
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