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Control programme referred to in Dr.
Payne's letter the performance of the
U.C.H. laboratory was equally satisfactory
-that is, calcium, mean bias 0 00 and pre-
cision (S.D.) 0-08 mg/ 100 ml; albumin,
mean bias 0-15 and precision (S.D.) 0-12
g/100 ml.

In our opinion an important reason for
the discrepancy lies in the manner in which
the reference albumin level has been
selected. Dr. Payne and his colleagues, while
stating that their normal range for serum
albumin is 3 7-4 7 g/ 100 ml, chose to use
4 0 g/100 ml as their reference point because
it gave a mean adjusted calcium level of
9 7 mg/100 ml. At U.C.H. 4-6 g/100 ml
was chosen as the reference level because it
approximated to the mean ooncentration
found in a balanced population of 1,000
healthy blood donors, with equal numbers
of males and females in 10 age groups
between 18 and 65 years.
Whatever albumin level is chosen as the

point of reference is arbitrary because there
are significant differences in the levels
between the sexes, and very appreciable
changes occur with ageing and alteration of
posture. Thus while our normal range for
plasma albumin in male outpatients of 18-25
years is 4-4-5 3 g/ 100 ml the 95% limits
applicable to female inpatients of 56-65
years is 3 6-4-5 g/100 ml. Fortunately the
regression coefficients of total plasma calcium
on albumin arrived at by Dr. Payne's team
and at U.C.H. are very close to one another
and therefore there is no reason why Mr.
Sanderson should not derive his own
formula for the adjustment of serun calcium
levels based upon an arbitrary serum
albumin level appropriate to the type of
population he normally deals with.-We are,
etc.,

E. M. BERRY
C. E. DENT
F. V. FLYNN

M. M. GUPTA
S. TURNER

Department of Clinical Pathology,
University College Hospital,
London W.C.1

Sickling Pain and Season

SIR,-Attacks of painful crisis in sickle-cell
anaemia seem to be more frequent in winter
than in summner in our experience.
Edington' has referred to the commnon
presentation of sickle-cell disease with cold
weather rheumatism in Ghana and Konotey-
Ahulu2 has discussed this in a paper entitled
"Sicklaemic Human Hygrometers," pointing
out that the recrudescence of joint pains in
such patients tends to ocour in the period
just before the rains. It is Isaacs-Sodeye's
impression that in Nigeria the rainy season
(May-August) and the cold harmattan
months (late December-mid-February) are
associated with an increase in painful
episod.s.3 Other references to possible effects
of cold are mentioned below. Few systematic
cbservations have been recorded, though
very recently Seeler' reported an apparent
lack of seasonal variation in sickle-cell crisis
in children in Chicago. Since the city of
Buffalo in upstate New York endures wide
seasonal fluctuations in temperature and
humidity, it was decided to examine the
monthly incidence of episodes of severe
pain requiring admission to hospital in

patients with sickle-cell anaemia and sickle-
cell disease.
The records of all patient with these disorders

admitted to three Buffalo hospitals, the Buffalo
General Hospital, the Children's Hospital of
Buffalo, and the E. J. Meyer Memorial Hospital,
during 1967-71 were examined. There were 230
admissions for 78 patients; 51 had sickle-cell
anaemia and 27 had haemoglobin S-C disease.
Episodes in which acute pain was the sole or main
reason for admission accounted for 134, or more
than half the total admissions, and only these are
discussed further. Episodes in which evident in-
fection was detected on admission were excluded,
but there were relatively few of these, even though
infection was searched for diligently.
The total numbers of painful episodes requiring

admission for each month over the five-year period
are shown in the upper part of the accompanying
figure. The monthly totals show significant de-
viation from expected values if we assume a uni-
form admission rate and composition throughout
the year and a uniform incidence of sickle crises
(x2=28-3; D.F.=ll; P<001). Weather is diffi-
cult to summarize and in the lower part of the
figure only the temperature and humidity are
shown, averaged for each month of the same five-
year period. The averaging tends to obscure some
of the extremes of temperature experienced and
cannot show rapid changes of weather which may
have important biological effects.5 However, there
is a tendency for more episodes of pain to be asso-
ciated with lower temperature and higher humidity.
A variety of factors are known or sus-

pected to precipitate painful crisis.67 Infec-
tion is perhaps the most important single
factor, particularly in Africa.7 Though many
of our patients experienced episodes of overt
infection, including pneumonia and urinary
infections, these were not included in the
episodes scored in the figure. Absence of
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subclinical degrees of bacterial or, more
especially, viral infection is difficult to prove,
and in a retrospective study it cannot be
claimed that such -infection could not on
oocasion have been overlooked. However,
the supposed role of infection in precipitat-
ing crisis is well known and throeat, sputum,
and urine cultures were carried out on most
patients. It is unlikely that infection alone
can account for the winter excess of pain-
ful episodes and it seems likely that cold

or humidity or both may have an important
effect. Alternatively, it might be argued that
warm and dry weather in summer has a
beneficial effect in preventing crisis. Several
of our patients regarded cold as a pre-
cipitating factor for pain. Rubenstein8 has
mentioned similar subjective effects and
demonstrated in vitro that cool temperatures
increase blood viscosity and could thereby
contribute to local vascular obstruction in
sickle-cell anaemia patients. Other possible
mechanisms to be considered include com-
bined effects of diuresis and lowered tem-
perature9 and the presence of cold
agglutinins.10
The present retrospective study was of

small numbers but suggests that there is an
effect of season which deserves more de-
tailed, prospective investigation. It may have
practical implications in the prognosis and
management of patients with severe sickling
syndromes. As a first step it would be useful
to examine hospital admissions for sickling
pain in relation to season in a number of
different places with different climatic
variation, including other parts of the
United States, the United Kingdom, Africa,
and the Caribbean.
We are indebted to the Record Room staffs and

Committees at the three hospitals for their co-
operation.
-We are, etc.,

HASSAN AMJAD
R. M. BANNERMAN

JANIFER M. JUDISCH
Departments of Medicine and Peliatrics,
State University of New York at Buffalo,
Buffalo, New York
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Laparoscopic Tubal Ligation
SIR,-Laparoscopic sterilization by electro-
coagulation has two well-recognized dis-
advantages-the danger of burns to other
structures' and the poorer chances of
reversibility as compared with tubal division
and ligation. Indeed, many gynaecologists
are electing to sterilize their younger patients
by tubal division at laparotomy since tubo-
tubo anastomosis after ligation is reported
to have a pregnancy rate as high as 70% .2
Clarke3 has successfully devised instruments
to be used through an operating laparoscope
to perform tubal ligation, but this un-
doubtedly requires considerable skill and
patience. There is also much research into
the development of various forms of clip,
which it is hoped will provide a simple and
perhaps easily reversible sterilization pro-
cedure, thoug;h reports to date have shown
a discouragingly high failure rate.45
We have evolved a simple method of tubal

division and ligation using the laparoscope
which we have not heard of or seen de-
scribed before. Routine laparoscopic instru-
mentation is undertaken under general
anaesthesia, after the method of Steptoe.6
The biopsy (or coagulation) forceps is intro-
duced via its trocar in the midline or
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