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concentration of free digoxin remained low and relatively constant from 12 to 80
hours, whereas the concentration of total digoxin peaked at 12 hours and fell
almost exponentially thereafter to below the upper limit ofthe normal therapeutic
range 152 hours after injection.
The percentage of free digoxin rose between 12 and 128 hours but still

remained below 200/o. By contrast, the percentage of free digoxin in a sample
prepared by adding digoxin to pooled samples ofnormal serum (concentration of
total digoxin 3-5 tg/l) was 77%.

Comment

In the treatment of digoxin toxicity the dose of antibody fragments is
based on an estimate of the body load of digoxin, which is often only known
very roughly. It is important to give an adequate dose as fatalities have been
reported owing to the recurrence of digoxin toxicity during treatment,4
although the cost ofantibody fragments discourages the use ofunnecessarily
large amounts. Monitoring of concentrations of free digoxin may allow
smaller doses to be used safely; equilibrium dialysis has been used,3 but this
technique necessitates 20 hours of dialysis. Ultrafiltration has not been
reported in this context before, but it provides similar information and is a
rapid technique that does not require expensive equipment.

We thank Dr I D Green for permission to report this case.

1 Proudfoot AT. A star treatment for digoxin overdose? BrMedJ 1986;293:642-3.
2 Smith TW, Haber E, Yeatman L, Butler VP. Reversal of advanced digoxin intoxication with Fab

fragments of digoxin-specific antibodies. NEngJAMed 1976294:797-800.
3 Schaumann W, Kaufman B, Neubert P, Smolarz A. Kinetics of the Fab fragments of digoxin

antibodies and bound digoxin in patients with severe digoxin intoxication. EurJ7 Clin Pharmacol
1986;30:527-33.

4 WengerTL, Buder VP, Haber E, Smith TW. Treatment of63 severely digitalis-toxic patients with
digoxin-specific antibody fragments.JAm Coll Cardiol 1985;5(suppl A): 1 18-23A.
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A controlled study of two psychotropic
agents for the relief of pain in
osteoarthrosis
Controlled trials have shown the benefits of tricyclic antidepressants in soft
tissue rheumatism.' Observations from a patient with severe psoriatic
arthritis who had abused drugs formany years suggested that amphetamines,
presumably because of their stimulation of the central nervous system, were
more likely to relieve the pain of arthritis than morphine or barbiturates. We

Effect ofdiethylpropion hydrochloride, fenfluramine hydrochloride, and placebo on symptoms ofosteoarthrosis. Values are means (SD)

Severity of symptoms
Diethylpropion hydrochloride Fenfluramine hydrochloride Placebo

Assessment Start of treatment End of treatment Start of treatment End of treatment Start of treatment End of treatment

Weight (kg) 75-20 (14-30) 74100** (14-10) 75100 (14-10) 74.50* (14-30) 74-70 (14-10) 74-80 (14-40)
Painonwalkingt 6-03 (3109) 5-11 (3-30) 6-26 (2-94) 6-21 (2-93) 5-95 (3-41) 5 54 (3-27)
Pain at nightt 6-04 (2-92) 5-21* (2-67) 6-34 (2-28) 5-81 (3-05) 5-06 (3-09) 6-07 (2-96)
Change score (wellbeing relative to start of treatment)t 0°00 (0°00) 0-84 (4-85) 0100 (0 00) -0-24 (5 04) 0100 (010°) -0-73 (4-88)
Difficultyinclimbingstairs4 1-% (1-23) 1-86 (0-99) 0-85 (0-86) 2-17 (1-19) 2-09 (090) 2-17 (0-96)
Stiffnessduringthedayt 4-60 (2-68) 3-34** (3-03) 3 99 (2-69) 4-61 (3-02) 3-93 (2-49) 4-17 (3-01)
Mormingstiffnesst 5-46 (3-22) 4-66* (3-25) 5-50 (3-21) 5-82 (3-05) 5102 (3-17) 5-23 (3-33)
Difficultygettingoutofbed# 1-83 (1-01) 1-50 (0-86) 1-87 (0-87) 1-% (1-11) 1-48 (0-99) 1-75 (1-03)
Painduringthedayt 5-41 (3-18) 4-89 (3-25) 5-56 (2-56) 5-12 (2-69) 4-75 (2-98) 4-73 (2-85)
Difficultyinrisingfromanuprightchairt 2-04 (1-12) 1-77 (1-02) 1-87 (0 82) 2-04 (1-07) 1-87 (1101) 1-88 (0 95)
Intake of paracetamol (No of tablets) 45-00 (31-00) 49 00 (38-00) 55 00 (31-00) 53-00 (37 00) 41-00 (37-00) 49.00* (32 00)

Significant within treatment group *p<0.05, **p<0.01 (Wilcoxon's rank sum test).
tVisual analogue scale (10 cm).
tNumerical scale (0-4).

therefore compared diethylpropion hydrochloride, an appetite suppressant
with stimulant properties; fenfluramine hydrochloride, an appetite
suppressant with depressant properties; and a placebo for the relief of
symptoms in osteoarthrosis of the hip or knee in a three way randomised
crossover study. These two drugs were the nearest ethical alternatives to
amphetamines.

I
Patients, methods, and results

Men and women, aged 30-70, who had radiologically confirmed osteoarthrosis
of the hip or knee, or both, were recruited to the study, which was approved by
the ethics committee of Leeds Western Health Authority. Patients receiving
monoamine oxidase inhibitors, antihypertensive drugs, or oral antidiabetic
treatment and those who had previously received appetite suppressants were
excluded. Sedatives or hypnotic agents were withdrawn one week before
recruitment and alcohol was forbidden. Twenty four patients entered the three
way randomised crossover study. Each treatment lasted for two weeks and
consisted of: diethylpropion hydrochloride 75 mg each morning, fenfluramine
hydrochloride 40 mg each morning, and a multivitamin preparation (Multivite)
one tablet each morning as the placebo. Paracetamol was the only supplementary
treatment allowed.
The severity of the joint symptoms was assessed clinically at the start of the

study and two, four, and six weeks later. Subjective and functional assessments,
as shown in the table, were made either on a visual analogue scale (10 cm
horizontal line) or on a numerical scale (0-4). The intake of paracetamol was
recorded by counts of the returned tablets using a daily diary card.
Twenty four patients, four men and 20 women (mean age 57 years), completed

the study. Three patients, two of whom could not tolerate fenfluramine
and one diethylpropion, finished a treatment prematurely. Mixior side effects
of diethylpropion and fenfluramine included diarrhoea and difficulty with
micturition, respectively. The groups of patients were well matched demo-
graphically and were not significantly different when compared by the Kruskal-
Wallis test at the start ofthe study. The table shows the effect ofeach treatment on
the symptoms. Diethylpropion resulted in significant improvement for the
subjective assessments-pain at night, stiffness during the day, and stiffness in
the early morning-but gave no improvement for the functional assessments.
Loss of weight was also significant. Treatment with fenfluramine gave no
significant improvement for either subjective or functional assessments, although
a significant loss of weight occurred. The placebo showed no improvement for
any assessment, nor any change in weight, though significantly more paracetamol
tablets were taken to control pain.

Comment

Diethylpropion hydrochloride seemed to alleviate the symptoms of
osteoarthrosis of the hip or knee. It seemed to give more relief of "stiffness"
than of "pain," which may indicate its site of action in the central nervous
system. Many people with arthritis cannot distinguish pain from stiffness,
however,2 and the perception of stiffness does not always correlate with that
measured mechanically, such as with a finger arthrograph.3

This study supports the clinical opinion that psychotropic drugs may be
used to treat some types ofarthritis, although monitoring oftheir effects over
a longer period is needed. We cannot now recommend diethylpropion
hydrochloride because of its reclassification, since the start of the study, as a
controlled drug, which necessitates various precautions in its use. This study
and others like it might encourage drug companies to develop psychotropic
drugs with stimulant properties, particularly if these properties could be
separated from those causing dependency.
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We thank Dr J Koch-Weser of Hoffmann-La Roche, Basle, Switzerland, for
discussions in the planning of the study.

I Wysenbeek AJ, Mor F, Lurie Y, Weinberger A. Imipramine for the treatment of fibrositis: a
therapeutic trial.AmRhewn Dis 1985;44:752-3.

2 Steinberg AD. On morning stiffness. J Rhemaol 1978;5:3-6.
3 Helliwell P. The measurement of stiffness and strength in the rheumatic hand. Oxford: University

ofOxford, 1987. 282 pp. (Thesis.)
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Major abdominal operations on patients
aged 80 and over: an audit

Concern that the rates of death and complications after major abdominal
operations in this hospital in a popular retirement area were inflated by the
number ofpatients aged over 80 led us to conduct an audit ofpatients having
such operations.

Deaths and complications in patients undergoing operation according to age

95% Confidence No (%) of 95% Confidence
No of No (%) of interval for major interval for

Diagnosis operations deaths proportions Significance complications proportions Significance

Upper gastrointestinal:
280Years 115 31(27) 19-1to361l X2=61-8 14(12) 6-8to19-6 X2=5-8
<80 Years 1661 86(5) 4-2 to 6-4 p<0-001 99(6) 4 9 to 7-2 p=0-02

Lower gastrointestinal:
280 Years 196 41(21) 15-4 to 27-31 x2=94 266(13) 8-8 to 18-91 X2=0 70
<80 Years 929 106 (11) 9-4 to 13-6J p=0-002 149(16) 13-7 to 18-6J p=040

Urinary:
80 Years 88 4(5) 1-2 to 11-31 X2=4.3 6(7) 2-5 to 14-31 X2=0-54
<80 Years 657 9 (1) 0-6 to 2 6J p=0 04 32(5) 3-4 to 618J p=0-46

Appendix:
280 Years 12 0 to 27-9 F 1-0* 2 (17) 1-6 to 49-1 F2=0-17*
<80 Years 1676 10(1) 03to 11J 2- 102(6) 50to 7-3j

Carcinomatosis:
:80Years 12 7(58) 27-2to85-3 X2=2-1 1(8) 0 to39-4 F2=0-38*
<80 Years 94 26(28) 18-9 to 37 9J p=0 15 3 (3) 0-6to9-1j

Other:
280Years 23 6(26) 10-0to48-71 x2=1-2 2(9) 0-8 to2851 F2=0-27*<80Years 284 44(15) 11-5to20 2J p=0-28 12(4) 2-2to 73J 22

Total:
280Years 446 89(20) 16-3to24-01 X2=115 6 51(11) 8-6to 14-81 x2=739
<80 Years 5301 281(5) 4-7 to 5 9J p<0-001 397(7) 6-8 to 8 21 p=0-006

*Fisher's test of exact probability.

Patients, methods, and results

We analysed the records of a consecutive series ofmajor abdominal operations
performed on patients aged 80 and over-between May 1971 and September 1986
and compared our findings with those in a contemporary series of all patients
under the age of 80 undergoing similar operations. We recorded death within 30
days, either in hospital or at home; serious infective complications (serious wound
infections and dehiscences, intraperitoneal sepsis, pneumonia, and bacteraemia);
and other serious complications (cardiac failure or infarction; renal, hepatic,
or cerebral failure; arterial thrombosis; intestinal obstruction; deep venous
thrombosis; pulmonary embolism; and secondary haemorrhage requiring trans-
fusion).

Altogether 446 operations were performed on 414 patients (241 women and 205
men) aged 80-101. Of these operations, 128 were elective, 141 emergency

(occurring within 24 hours), and 177 urgent (on patients admitted as emergencies
and operated on after investigation). Altogether 194 operations (43%) were for
cancer. In the group ofpatients under 80, 5301 similar operations were performed
on 4992 patients (table).
Deaths-Among the patients aged 80 and over 89 (22%) died, representing

20% of the operations. Twelve deaths were due to sepsis, 18 to pneumonia, and
the rest to cardiovascular complications or cancer. Forty one patients (29%) died
after the 141 emergency operations, 26 (15%) after the 177 urgent operations, and
22 (17%) after the 128 elective operations. Mortality did not differ between men
(21%) and women (21%), although that in men was lowered by the inclusion of 88
cases of retropubic prostatectomy with four deaths (5%). Exclusion of these cases
increased the mortality in men to 290/o, although this was not significantly higher
than that in women (x2= 1-84, p=O 18). The rate of necropsy was low (44%). Of
the patients under the age of 80, 281 (6%) died, representing 5% of operations.

Complications-Of the 446 operations in patients aged 80 and over, 306 (69%)
were followed byan uncomplicated recoveryand 51 (1 1%)bymajor complications,
of which 34 were due to infection and 17 to other causes. In the patients aged
under 80, 4723 (89%) of the 5301 operations were followed by recovery without
complications.

Comment

The rates ofdeath and complications after major abdominal operations on
the elderly in this series are similar to those reported by Blake and Lynn in
1976.1 The mortality in their series of 375 patients was 32% with 228 major
complications, although whether this meant 228 operations or that some
patients had more than one complication is not clear. The risks of operating
on the very old may be viewed in two ways. One view is that because of the
frailty of such patients a major operation may be lethal, and the other is that
they must be exceptionally tough to have lived past the age of 80 and are
"biologically elite."2 The morbidity and mortality in reported series depend
to some extent on the proportion ofpatients who were denied operation; this
figure, however, is seldom reported.
We conclude that major operations in patients over the age of 80 are

associated with increased risks of morbidity and mortality and that these
risks are further increased in patients admitted as emergencies.

I Blake R, Lynn J. Emergency abdominal surgery in the aged. BrJ Surg 1976;63:956-60.
2 Linn BS, LinnMW, Wallen N. Evaluationofresultsofsurgical procedures in the elderly.AimSurg

1982;195:90-6.
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