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Skin biopsy specimen showing necrotising angiitis. Haematoxylin and eosin
x 250 (original magnification).

Comment

The histological features of the skin necrosis in this patient were
consistent with a hypersensitivity reaction to leparin or possibly the
preservative. This was corroborated by the demonstration, with an
immunoperoxidase technique, of fibrinogen, immunoglobulin (IgG),
and complement (C3) in the walls of the inflamed blood vessels.

Presumably the intravenous injection of heparin a few days before
this reaction had caused antibody formation. Subsequent local injection
would then have resulted in the union of antigen and antibody in the
walls of small blood vessels. Complement would have reacted with the
antigen-antibody complexes, and the reaction products of complement
would have induced inflammation.

We thank Dr I L Brown and technical staff of the University Department
of Pathology, Western Infirmary, Glasgow; and Dr I Lauder and technical
staff of the University Department of Pathology, General Infirmary, Leeds,
for immunohistochemical studies.
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Speech therapy for patients with
Parkinson's disease
The main features of the speech disorder of Parkinson's disease are
reduced intensity of the voice; reduced variability in pitch, stress, and
rhythm (abnormality of prosody1); and abnormal rates of speaking.
These speech disorders greatly affect the intelligibility of speech and

may convey the impression that the patient is demented, depressed,
apathetic, or cold and unfeeling.' Obvious abnormality often persists
on otherwise optimal treatment with drugs.' We have assessed two
forms of speech therapy.

Methods and results

Nine patients with Parkinson's disease (eight men and one woman aged
from 59 to 72) were treated in two ways in random order.

Intonational exercises-These aim at improving production and recognition
of variations in pitch contours, volume, and duration,' using the Vocalite (a
voice-operated light source designed by the Department of Clinical Physics
and Bio-engineering of the West of Scotland Health Boards, which enables
the patient to monitor some of the prosodic aspects of his own speech) as a
reinforcement device.

Proprioceptive neuromuscularfacilitation-This aims at generating intensive
multisensory input and proprioceptive feedback from manipulations of
normal motor patterns.4
Each treatment was given for 10 one-hour sessions over two weeks in the

patient's home, and patients were assessed after each course of treatment;
eight patients were also assessed after six months.
A score of 0 or 1 was given for breathing pattern; initiation of speech and

ability to vary volume were given a score from 0 to 5 and prosodic abnormality
a score from 0 to 7, the higher number denoting greater abnormality in each
case. Samples of speech were recorded on tape before treatment and at each
assessment and were scored independently by a second speech therapist.
Further details of the scoring system are available from us.
The two observers gave 25 of the 35 tapes identical scores for prosodic

abnormality; only three differed by more than one point. Breathing control
and initiation of speech showed no change after treatment, but ability to
vary volume improved after intonational exercises. Prosodic abnormality
improved after both forms of treatment (table). After six months prosodic
abnormality had increased (from 2 13 ± SD 1 81 to 3 06 ±SD 2 06; p < 0-05),
though it was still significantly less than before treatment (4-69 ±SD 173;
p < 0-025).

Comment

Change in prosodic abnormality score of one point or more was
associated with change in the clarity of communication obvious to the
patient and to others. Relatives commented on the accompanying
improvement in social contacts.

Clinically useful improvement may thus follow speech therapy in
patients with Parkinson's disease, and may persist for six months.
The speech therapist rather than the treatment method may be
responsible. Intonational exercises are much the more practicable of
the two methods assessed and should be subjected to a formal con-
trolled trial.
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their co-operation; Mrs C Button for her help; and the anonymous donor
whose generosity made the study possible.
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Speech abnormality scores for nine patients with Parkinson's disease before and after speech therapy. Results are means± SD

Intonational exercises Proprioceptive neuromuscular facilitation

Before After p* Before After p*

Breathing control 0 67±0 50 0 44±10 53 NS 0-674 0 50 0-56±0-53 NS
Initiation of speech 1-67 ± 100 1-33± 050 NS 1-44 ± 073 1-33 0 50 NS
Ability to vary volume 144124 078±0-67 005 133±112 122±109 NS
Prosodic abnormality 4-00±2 19 2-56±1-67 0 01 3 89 i-1119 2-83±+154 0-025

*Paired t test.
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