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Physical Complications in Anorexia Nervosa
Haematological and Neuromuscular Changes in 12 Patients

E. SHUR, R. ALLOWAY, R. OBRECHTand G. F. M. RUSSELL

Of twelve patients consecutively admitted to the Maudsley Hospital Eating Disorders Unit,
four had neuromuscular abnormality, eight haematological abnormality, and four no
abnormality. All those having neuromuscular signs had concomitant haematological
dysfunction. Vomiting, and food restriction with vegetarianism, appeared more likely to
lead to complications than either food restriction alone or laxative abuse. The physical
status of severely underweight patients admitted for refeeding needs to be carefully
monitored.

The Maudsley Hospital Eating Disorder Unit admits
severely ill patients for treatment, yet despite often
extreme cachexia, serious physical complications are
remarkably rare. The occasional occurrence of physical
decompensation in such patients requires vigilance,
and we have reported (Alloway et al, 1985) severe
neuropathy and myopathy occurring in two patients
admitted to the Umt. As there might be underreporting
of such physical complications, the neuromuscular
and haematological functions in patients consecu
tively admitted for refeeding were examined.

Haematological changes in anorexia nervosa have
been previously described, and include hypocellu
larity of the bone marrow with accumulation of
mucopolysaccharide material, and peripheral pan
cytopema with morphological abnormalities of
erythrocytes. The abnormalities are usually promptly
reversed by weight gain (Mant & Faragher, 1972;
Warren & van de Wide, 1973; Rieger et al, 1978;
Amrein et al, 1979). Garfinkel & Garner (1982)
reviewed the literature and reported transient haemato
logical dysfunction to be common in anorexia
nervosa. It is probably a non-specific effect of
malnutrition, since studies from Europe during
World War II (Beattie, 1948; Szejnman, 1979) also
showed a high frequency of blood-cell aplasia in
malnourished individuals.

On the other hand, studies of neuromuscular
function in anorexia nervosa have been few, although
19th-century authors noted paradoxical overactivity
in severely wasted patients. In 1874, Gull wrote â€œ¿�for
it seemed hardly possible that a body so wasted could
undergo the exercise so agreeableâ€•and LasEgue
(1873a) remarked â€œ¿�farfrom muscular power being
diminished, this abstinence tends to increase the
aptitude for movementâ€•. More recently, Bliss &
Branch (1960) reported muscular weakness in ener
getic anorectic patients. This occurred below a critical

weight and appeared to be a function of the rate of
weight loss. LindboÃ«et al (1982) and SlettebÃ¸et al
(1984) carried out muscle biopsies in weak anorectic
patients and reported a type of histological change
associated with cachexia (type 2-fibre atrophy) as
opposed to muscle-fibre atrophy secondary to
denervation (which produces both type 1-and type 2-
fibre atrophy). This suggests that the muscle patho
logy in cachexia is a primary phenomenon, although
the pathophysiology is not well understood (Weller,
1984). This study assessed the rates of these
complications in our patients, and searched for
patient characteristics that might predict physical
decompensation.

Method

Twelve patients consecutively admitted to the Maudsley
Hospital Eating Disorders Unit were examined for signs
of haematological and neuromuscular dysfunction. Patients
1 and 12 were the subjects of a previous publication
(Alloway et al, 1985). Patients were assessed by a full
physical examination, paying particular attention to
neurological and motor function. Muscle power was
assessedon proximal- and distal-musclegroups, using a
5-point scale, and electromyograms (EMGs) were performed
during the first week of admission on proximal and distal
muscles of the upper and lower limbs. Conventional
concentric needle EMGs were performed using an MS-6
Medelecelectromyograph,applying Payan's method for
the studyof motor units. Musclebiopsywasperformedon
onepatient(case12,TableI) fromtheleftquadricepsmuscle.
Blood investigations included full blood counts, ESR, and
measurement of levelsof urea and electrolytes, calcium
and phosphate, creatine kinase, vitamin B,2, folate,
iron, and total iron-binding capacity, and thyroxine (T4).

Of the 12patients, 11were female and one (case 12)male.
Elevenfulfilledthe criteria for anorexia nervosa (Russell,
1970). One patient fulfilled the criteria for bulimia nervosa
(Russell, 1979). Details of the patients' ages, degrees
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Patient's
case
numberAge

(years)SexAdmissionweight
(kg)Percentage

weight
lossDuration

illness
(years)of

Method of
weight loss/
durationNeuromuscular

Haematological
abnormalityabnormality(years)117F35.637.51.8E,

B+V/l.6++220F3036.92.0E,V,L/l.5â€”+317F34.131.84.0E,R/lâ€”â€”424F35.531.711V/l.5++523F35.929.62E,R/2â€”I633F44.517.617E,L/6â€”â€”734F3435.83E,L/lâ€”â€”822F31.736.67R,Veg/7++920F32.734.65Rhâ€”+1021F3735.11.1E,

R/0.2â€”+1118F41.926.52E,R/2â€”+1216M40.839.12E,R,Veg/2++
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TABLE I
Patientcharacteristics,neuromuscularandhaematologicalabnormalities

R= dietaryrestriction;V= vomiting;L= laxativeabuse;B+ V= bingeingandvomiting;Veg= vegetarian;E= excessiveexercise.
1. This patient had a lymphocytosiswhichwas not consideredto be directlyrelated to her eating disorder.

of weight loss, durations of illness, and methods used to
induce weight loss are shown in Table I. Patients were
usually young femaleswith severeweight loss, and many
had had previous admissions for treatment, indicating that
they were a selected population of severely ill patients. Most
exercised excessively, and rates of self-induced vomiting and
laxativeabusewerehigh.Twopatients(cases8 and 12)were
vegetarian.

Results

Neuromuscularand haematologicalabnormalitiesrelated
to illness behaviour, body weight, and duration of illness
are shown in Table I. Four patients showed abnormal
neuromuscular function (defined as significant muscular
weakness on clinical examination together with either an
abnormal EMO and/or raised creatine kinase or an
abnormal muscle biopsy). Case 1 involved the most severely
affected patient, who had gross proximal-muscle weakness,
absentor diminishedtendon reflexes,and a creatinekinase
levelof 638lU/litre. Her EMG showedevidenceof both
reduced nerve conduction rate and muscle dysfunction,
suggesting a mixed myopathic and neuropathic disorder.

On refeeding, she became temporarily paralysed and
developed cardiac failure, which resolved after 2 weeks, with
a return of muscle power. During this period, her serum
potassium varied between 3.4 and 3.8 mmol/litre. Case 4
involved muscular weakness with raised creatine kinase
(163 lU/litre) and an EMG suggestingmyopathic changes.
Patient 8 had muscle weakness and a myopathic picture
on EMG, but her creatine kinase level was normal. In case
12, the patient had severe upper-limb weakness in a
proximaldistribution, whichwasconfirmedon the EMO.
Her plasma-creatinekinaselevelwasnormal, but a muscle
biopsyrevealedboth type 1-and type 2 fibreatrophy, with
type 2 fibres being most severely affected (virtually all
atrophic). This predominance of type 2-fibre atrophy

suggests a primary myopathic component, and not a change
secondary to neuropathy. There was no evidence of
necrosis, inflammatory infiltrates, or loss of fibres, making
an infection or prolonged denervation atrophy unlikely.
These fmdings suggest that the muscular weakness observed
in our patients was due to a primary proximal myopathy.

It is noteworthythat all patientswithmuscularweakness
either chronically induced vomiting, or were vegetarian,
although one patient who induced vomiting (case 2) did not
show muscular weakness. Patients with muscular pathology
usuallyhad severeweightloss(a lossof between32Â¾and
39Â¾of healthy body weight). In no case was muscular
weakness associated with electrolyte abnormalities. In case
1, therewasa transientreductionin the patient's potassium
level on day six (3.4 mmoVlitre), but on other days the
levels were within the normal range. No other patients with
muscularweaknesshad low plasma-potassium levels.On
the other hand, in cases5,6, and 11,patients had reduced
plasmaâ€”potassiumlevels (3.3, 3.3, and 3.5 mmol/litre
respectively),but did not show muscle weakness.

Six patients had reduced plasma-urea levels (range 1.7-2.7,
normal range 3.3â€”6.6mmol/litre), probably as a result of
protein deficiency.In everycase plasmaâ€”vitaminB,2and
-folate levels were within normal limits. Seven of 12 patients
showed haematological abnormalities (Table II) consisting
of either anaemia, leucopenia, or thrombocytopenia, or
combinations of these. One patient (case 5) had a lympho
cytosis. All four patients who showed neuromuscular
abnormalities also had haematological changes. Often
anaemia did not appear until the second or third week. In
case1,the patient'shaemoglobinlevelfellto 8.4g/dl during
the second week of admission. Both she and patient 12
showed a diffuse purpuricrash, which was associated with
thrombocytopenia.Spontaneousrecoveryof blood elements
usually occurred, although leukopema often persisted for
several weeks. There were no clear patient characteristics
associated with haematological dysfunction.
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Patient's
caseHb: g/dlWBC: mm3Platelets:mm3White
cellsnumber112.1710040000Lymphopenia213.94200NNeutropema412.84200NLymphopenia513.99800NLymphocytosi&812.83600NLeucopenia913.04400NNeutropenia1011.42800NLeucopenia1112.52400NLeucopenia1214.75700123000Leucopenia
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On the other hand, the type of neuropathic and
myopathic changes found in four of our twelve
patients was unusual. The two most severely ill
patients had evidence of both neuropathy and
myopathy, while the other two affected had only
myopathic changes. In all four cases, the myopathy
exceeded the neuropathy, and the latter was only
present in the most severe cases. This is in contrast
to the changes found in underdeveloped countries,
where malnutrition leads predominantly to a neuro
pathy with a secondary myopathy (Dastur et al,
1979). The finding of a myopathy preceding a neuro
pathy is unusual, and may be a feature peculiar to
severe anorexia nervosa. The causes of the myopathic
and neuropathic abnormalities could include vitamin
deficiency, electrolyte imbalance, proteinâ€”energy
malnutrition, or combinations of these. Hysterical
weakness also needs to be considered. Electrolyte
imbalance, in particular hypokalaemia, was not
severe enough to explain the findings in case 1 and
was not present in the other three cases. Hysterical
weakness was ruled out immediately in view of the
clear evidence of muscle dysfunction: the proximal
limb-girdle distribution of weakness and wasting, the
absence of tendon reflexes, and the EMG and
plasma-creatine kinase abnormalities. It may be that
excessive exercise in the presence of chronic protein
energy malnutrition predisposes to myopathic
changes. The fact that myopathy was associated with
either self-induced vomiting or a vegetarian diet, but
not laxative abuse, is a further pointer to the primary
role of undernutrition in causing this complication.

It is unclear why neither neuromuscular nor
the above-mentioned haematological abnormalities
occurred in any of cases 3, 5, 6, and 7. Although
two of the patients abused laxatives, none induced
vomiting. Vomiting, and dietary restriction with
vegetarianism, seemed to be more detrimental than
laxative abuse, or dietary restriction, alone. The
combination of peripheral neuropathy and congestive
cardiac failure occurring in case 1, soon after
refeeding had begun, points to a diagnosis of
thiamine deficiency. Perhaps a combination of
chronic self-induced vomiting and poor diet can
produce thiamine deficiency. A case of thiamine
deficiency secondary to anorexia nervosa was
described by Handler & Perkin (1982). It is suggested
that measures of thiamine function be carried out
in severely ill patients. In addition, refeeding should
be gradual, in order not to present a sudden carbo
hydrate load, which can precipitate beri-beri in
thiamine-deficient patients.

In conclusion, proteinâ€”energy malnutrition was
probably the source of the dysfunction seen in our
patients. In the more severely ill patients, thiamine

TABLE II
Haematological abnormalities on admission

N = normal; Hb = haemoglobin; WBC = white blood cells.
1. Tbiswasnocconsideredto bedirectly related to theeating disorder.

Discussion

The high rates of neuromuscular and haematological
abnormalities seen in our sample may be explained
by the fact that the selection process on referral to
our unit resulted in the sample being biased towards
severely ill cases. In severely ill patients admitted to
hospital for treatment of anorexia nervosa, such
complications may be more common than had
previously been believed.

Haematological changes have been previously
described in anorexia nervosa (Mant & Faragher,
1972; Rieger et al, 1978; Amrein et al, 1979;
Ledingham, 1986). Mild anaemia, neutropema, and
thrombocytopenia are common, and the bone
marrow is hypocellular, with the deposition of
mucopolysaccharide substances. Changes in red-cell
morphology occur frequently, particularly the
presence of spur cells. Reversal of these changes
occurs with refeeding, and they are not usually of
clinical significance. Mant & Faragher (1972) have
suggested that the haematological changes are due
either to subclinical deficiency of iron or folic acid,
or to changes in plasma volume. The latter explanation
would not account for the bone-marrow changes, nor
the changes in red-cell morphology, and it is likely
that proteinâ€”energy malnutrition per se may have
a deleterious effect on haematopoiesis. Similar
haematological findings have been described in
patients with malnutrition due to other causes,
e.g. Beattie (1948) described bone-marrow aplasia
and pancytopema in malnourished subjects in
The Netherlands during the Second World War
even in the absence of vitamin deficiency. The
haematological abnormalities found in eight of
our twelve patients are consistent with these
reports.
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deficiency may have contributed. In spite of severe
complications in some patients, all made a complete
physical recovery. Nonetheless, the physical status
of severely underweight patients admitted for refeed
ing needs to be carefully monitored.
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