
Pulmonary complications of intravenous drug misuse 1

Epidemiology and non-infective complications

Charles R K Hind

Complications resulting from intravenous
drug misuse affect the lung more frequently
than any other organ, regardless of whether
the drug misuser is infected with the human
immunodeficiency virus (HIV). The risk of
pulmonary infections is increased by virtue of
general self neglect, poor nutrition, and the
non-sterile technique used both to prepare the
fix and to self administer an intravenous injec-
tion. Drug misusers are also at risk from an
ever widening range of pulmonary complica-
tions not directly related to infection (table 1).
Understanding of the well defined non-infec-
tive problems is essential to allow them to be
recognised and distinguished from the infec-
tious complications, which often require
emergency treatment. The non-infectious dis-
orders may mimic more common pulmonary
disease and may themselves lead to respiratory
disability.
Most striking, however, is the high rate of

HIV infection in intravenous drug misusers,
and this is increasing disproportionately faster
than among other high risk groups. As with
anyone infected with HIV there is a high
incidence of opportunist and non-opportunist
ptulmonary infections. In contrast, pulmonary
complications not directly related to infection
(for example, Kaposi's sarcoma) are much less
common in HIV positive drug misusers than
in other groups infected with HIV.
The aims in these two articles are to des-

cribe briefly the pattern of pulmonary com-
plications seen in intravenous drug misusers,
and to summarise the clinical and pathological

Table 1 Pulmonary complications of intravenous drug
misuse

NON-HIV RELATED
Non-infective

Respiratory depression
Acute pulmonary oedema following overdose
Foreign particle embolisation

talc
cotton
starch
mercury
needles
Scopulariopsis brumptii

Alteration in pulmonary function
Emphysema
Airways disease
Secondary to central venous injection

Pulmonary infections
HIV RELATED
Pulmonary infections

Non-opportunist
Opportunist

Non-infective
Malignancy
Interstitial pneumonitis

features that are characteristic of individual
complications. This should facilitate diagnosis
and management of the specific disorders.
Part 1 will concentrate on the epidemiology of
intravenous drug misuse and on the non-
infective pulmonary complications seen in
those drug misusers who are not infected with
HIV.

Demography of intravenous drug misuse
The prevalence of intravenous drug misusers
is though to be increasing worldwide. Because
possessing controlled drugs is a criminal
offence, however, and because only a propor-
tion of drug users are in contact with the
treatment services, the numbers of intraven-
ous drug misusers in any community can only
be estimated indirectly.'2 Such methods lead
to an estimation of 500 000 intravenous drug
users within the European Community. In the
United States there are thought to be a similar
number in New York alone.3 The numbers of
new addicts in the United Kingdom increased
by 8% and of renotified addicts by 17%
between 1988 and 1989, and there are now an
estimated 75 000 regular (daily) heroin users
and about the same number of users of non-
notifiable drugs or occasional users of heroin.4
Of these, about one third smoke rather than
inject heroin, though the stability of this
preference is not known. No information is
available on the prevalence of intravenous
drug misuse in some communities such as the
Soviet Union.

Until 1980 the problem of intravenous drug
misuse was predominantly concentrated in
major cities such as New York, London and
Milan and was endemic among men aged 25-
39 from particular subcultures (for example
the black or Hispanic populations in New
York).5 By the 1980s drug users in Western
Europe and the United States were even
younger, more likely to be women (one third
of cases), and more likely to live in areas of
high unemployment or social deprivation and
throughout the country rather than concen-
trated in the major cities.67 Intravenous drug
misusers represent a significant burden on the
economy of any nation. This is not only by
virtue of the health care they require but also
because of the amount of money each addict
needs to finance his or her habit. The annual
cost of providing a twice daily fix of heroin for
one addict in Britain is about £36 000 (USA
$50 000), and this money is usually acquired
by theft or prostitution or both.8 As patients
intravenous drug misusers are usually aggres-
sive and manipulative, and tend not to comply
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Table 2 Substances usedfor intravenous drug misuse

NARCOTICS
Heroin
Methadone
Pentazocine
Codeine
Propoxyphene
Buprenorphine
Dipipanone
SEDATIVES AND TRANQUILLISERS
Diazepam
Temazepam
Glutethimide
Phenobarbital
STIMULANTS
Methylphenidate
Cocaine
Amphetamines

with their medical treatment. They are con-
sequently a difficult group to treat, and
require constant vigilance to safeguard the
property of all who come in contact with
them.59 Furthermore, only a proportion of
intravenous drug users are in contact with the
treatment services, though great efforts are
made in certain countries to reach the rest.10

Techniques of intravenous drug misuse
An understanding of the types of substances
used in intravenous drug misuse and their
method of preparation will help the clinician
understand the pathogenesis of many of the
pulmonary complications described below.

Until the early 1980s over 90% of intraven-
ous drug misusers injected heroin, usually
twice or three times a day. The list of other
drugs associated with misuse continues to
expand, and includes other intravenous
preparations and the injection of substances
intended for oral medication (table 2). More
recent studies on patterns of drug use in
Britain indicate that "new" drug misusers are
more likely to be polydrug abusers, using
combinations of drugs such as buprenorphine,
dihydrocodeine, and temazepam, with or
without heroin.7 12 These changes in the pat-
tern of drug misuse reflect in part the local
availability of that drug in each city. At the

Table 3 Relativefrequency ofpulmonary complications associated with intravenous
drug misuse in two inner city hospitals in the United States

same time as using drugs intravenously, such
individuals may inhale drugs (for example, by
smoking or snorting them), a behaviour
associated with a different variety of pulmon-
ary complications.'3 Alcohol misuse is also
common.5 7
Worldwide, however, heroin remains the

most common drug to be used by intravenous
drug misusers (in the UK 84% use heroin and
6% cocaine).4 Because many of the complica-
tions relate to the methods used to prepare
and then inject the drug, these processes will
be briefly summarised.5 The heroin usually
arrives in a pure form in Western countries,
having been acetylated from the parent com-
pound morphine. Pure heroin is then progres-
sively adulterated ("cut") by diluting it 20-
100 fold in an unsterile fashion with soluble
diluents ("fillers"-for example, quinine, lac-
tose, maltose, mannitol, baking soda, starch,
barbiturates, and chloroquine)."4 As a result
the concentration of heroin sold to the user by
the pusher is very variable (0-20%).
Having purchased the fix the user mixes the

dry white powder in unsterile water (from a
public lavatory, for instance) or in saliva. The
mixture is heated briefly in a spoon or bottle
cap held over a lighted flame, such as a match
or a candle, and removed from the heat as
soon as bubbles appear. Other forms of heroin
(for example, "brown" heroin) are poorly
soluble in water and require acidification-
with lemon juice or vinegar, for example-
before the heating process.
The heroin mixture is then drawn into a

syringe through a ball of cotton wool to filter
out the larger impurities. The intravenous self
injection ("mainlining") is performed without
skin cleansing, often in the presence of one or
more users, who will then share the syringe
and needle without any attempt at sterilisa-
tion.

Non-infective pulmonary complications
Because of the lifestyle of most intravenous
drug misusers, detailed data on the incidence
and prevalence of the different pulmonary
complications is difficult to obtain.5 1521 Some
information is available from two inner city
hospitals in the United States from before
(1971-2) and after (1985-7) the onset of the
AIDS epidemic (summarised in table 3).2223

Los Angeles Georgetown ACUTE NON-CARDIAC PULMONARY OEDEMA
1971-2 1985-7 AFTER OVERDOSE

Most intravenous heroin users will experience
No No drug overdose, coma, and respiratory depres-

Overdose and respiratory depression 137 (57) N sion at least once. This complication is the
Non-cardiac pulmonary oedema 24 (10) - most common cause of death among intraven-
Aspiration pneumonia 31 (13) - ous drug misusers, and kills an estimated 1 %
Atelectasis 6 (2) - of addicts each year.5 9 13 15 22 23 Acute non-car-

Communityacquired 18(7) 10(20) diac pulmonary oedema is one of the critical
Septic pulmonary emboli 11 (5) 12(24) complications of heroin overdose. It occurs in
Lung abscess 12(5) 1(2) about 15% of addicts admitted to hospital
Tuberculosis (0) 5 (10) after drug overdose, and may itself result in

Adult respiratory distress syndrone - 4(8) sudden death.
Pulmonary vascular granulomatosis 2 (< 1) 2 (4)
Emphysema - 2 (4) Ph
Acquired immune deficiency syndrome - 5(10) atophysiology

Lack of awareness of the potency of each
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individual heroin fix is the usual cause of drug
overdose. Because of the inordinate adultera-
tion of the pure heroin, the street samples
vary considerably in potency. At least 3%
heroin is required to provide the addict with a
"kick" but over 20% will cause a lethal over-
dose. Addicts returning to intravenous use
after a period of abstinence, during which
their tolerance will have fallen, are especially
prone to this complication, as are neophytes
attempting to imitate their more drug tolerant
colleagues.
The mechanism of the acute non-cardiac

pulmonary oedema that sometimes quickly
follows overdose is obscure, though various
hypotheses have been suggested, including
acute alveolitis associated with the non-nar-
cotic constituents of the injected material.2s29
The adulteration of street heroin and the
methods used to prepare the "fix" provide
many opportunities for infection with micro-
organisms and heroin addicts have a high
incidence of circulating precipitins to Asper-
gillus, Micropolyspora faeni, and Thermo-
actinomyces vulgaris.30
Postmortem examination shows voluminous

lungs with congestion, oedema, varying
degrees of acute and chronic inflammation and
intra-alveolar exudate or macrophage accu-

mulation, depending on how quickly death
occurred.223' Similar findings have been
reported after intravenous injections of other
narcotic and non-narcotic agents.28 32 33

Clinicalfeatures
The presentation is usually dra-
matic.5 9 13 15 17 22 2427 28 The usual turpor follow-
ing injection rapidly progresses to stupor with
irregular slow (or fast) gasping respiration (air
hunger), leading to coma and respiratory
arrest. Death may occur so suddenly that the
needle is still in the vein. The individuals that
reach medical aid are usually stuporous or

comatose, with cyanosis and pinpoint pupils.
A white or pink froth is frequently found in
the mouth or nose, and slow respiration,
variable heart rate and blood pressure, fever
(in 90%), and bilateral basal inspiratory
crackles or wheezes or both (in half the
patients) may be present. Occasional patients
are hypothermic, having had ice or cold water
applied to the trunk and testicles. In some

cases pulmonary oedema does not appear until
24-48 hours after admission for overdose.34

Diagnosis
The diagnosis should be suspected in any
addict, or young person without underlying
heart disease, who presents with clinical and
radiological features of acute pulmonary
oedema. The chest radiograph usually shows
the classicial symmetrical perihilar shadowing,
but the oedema may affect the whole or only
part of one lung and then be easily confused
with infection. In mild cases there may only be
a coarse mottling of the lung fields.20 34

Management
Intravenous naloxone (0-8-2 mg repeated at
intervals oftwo to three minutes to a maximum

of 10 mg) is the treatment of choice and usually
is rapidly followed by an increase in the res-
piratory rate and pupil size. Treatment there-
after is symptomatic with oxygen as indicated.
Some patients require assisted ventilation. The
temperature and radiographic abnormalities
usually return to normal within 48-72 hours,
by which time most drug misusers will have
discharged themselves from hospital care. The
hospital mortality is 1020%.27
Pulmonary function testing 2-12 days after

recovery shows a reduction in forced vital
capacity (FVC), total lung capacity (TLC), and
carbon monoxide transfer factor (TLCO). In
subsequent long term follow up lung volumes
have increased but TLco has remained low.35

OTHER SEQUELAE OF OVERDOSE
Overdose is often associated with vomiting and
aspiration of gastric contents into the lungs,
and this may lead to the adult repiratory
distress syndrome (ARDS).23 Milk is often
found in the aspirated material, having been
given by other heroin users in the mistaken
belief that it is a useful aid to resuscitation.
Segemental, lobar, or lung collapse may also
follow overdose as a result of retained secre-

20tions or aspiration.

FOREIGN PARTICLE EMBOLISATION
Although the alterations in pulmonary func-
tion seen in intravenous drug misusers suggest
that foreign particle emboli are common (see
below) appreciable respiratory symptoms are
unusual and occur in under 1% of drug mis-
users.5 9 13 15 20 22 23

Pulmonary vascular granulomatosis
This rare complication is seen in the small
percentage (under 5%) of intravenous drug
misusers who inject aqueous suspensions of
medications intended solely for oral use (table
4).3' The foreign body granulomas are a
reaction to the embolisation of insoluble
materials used as fillers and binders in the
tablets. This complication is rarely seen from
the use of heroin alone, though there are a few
reports of pulmonary granulomatosis induced
by cotton (from the home made cotton wool
plugs used to filter the "fix" before self injec-
tion) and starch (used to adulterate the street
heroin).

Table 4 Self induced pulmonary granulomatosis in
intravenous drug misusers: tablets injected intravenously

Amphetamines
Codeine, dihydrocodeine
Glutethimide
Hydromorphone
Meperidine
Methadone
Methylphenidate hydrochloride
Morphine sulphate
Pentazocine
Phencyclidine
Phenmetrazine
Phenyltoloxamine
Propoxyphene
Propylhexedrine
Secobarbitol
Tripelennamine
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Talc induced "mainline" pulmonary granulo-
matosis In most reported cases the gran-
ulomatous reaction is secondary to talc (mag-
nesium trisilicate)," 14246 a filler added to
tablets during the manufacturing process to
prevent them sticking to the punches and dies
(table 4). In some cases (for example, with
pentazocine) talc accounts for three quarters of
the tablet's weight. Clinical features arise only
after heavy and prolonged use of intravenous
injections (for example, 10 000-100 000
tablets, or the equivalent of 10-40 tablets a day
for 1-10 years). Popular combinations are of
pentazocine and tripelennamine or methyl-
phenidate. Cases have also been reported in
addicts with a history of injecting alpha sym-
pathomimetic agents obtained from nasal
inhalers, (such as mephenteramine and propyl-
hexedrine).41

Pathophysiology: The pathological features are
of diffuse intravascular and perivascular non-
caseating granulomas. Polarised microscopy
shows birefrigent particles within the gran-
uloma with a larger mean particle size (over 5
gm) than is seen in inhalational talcosis. There
is variable occlusion of the pulmonary vessels
by thrombosis or fibrosis, and in severe cases
hypertrophy and angiomatoid malformation of
the pulmonary arteries.40414950 These patho-
logical changes are a consequence of the pul-
monary endothelial injury induced by the
intravenous talc particles trapped within the
arterioles and capillaries. This leads to throm-
bosis and focal acute inflammation with des-
truction of the arterial walls and subsequent
organisation and revascularisation. With time
there is transvascular migration ofparticles and
the formation of perivascular and interstitial
granulomas, causing interstitial fibrosis and
pulmonary hypertension. These changes have
been reproduced in animal models.5' Perivas-
cular deposition of talc in other organs, such as
the liver and spleen, may also be seen.

Clinical features: The main symptom is of
progressively increasing breathlessness with
exertion, occasionally associated with a slightly
productive cough.36373I 4 49 Occasional cases
have had symptoms suggesting pulmonary
infarction,44 and others have noted dyspnoea
and wheezing associated with the intravenous
injection.42 Most of the reported cases have
occurred in male smokers. Most had scars and
thrombosed veins on their forearms, indicating
prolonged intravenous misuse. Fundoscopy in
60% showed glistening white dots (talc par-
ticles) in the macula region.43 The chest
radiograph shows diffuse reticular-nodular
infiltrates (less than 1 mm diameter), which are
more prominent at the lung bases (35-50%),
with or without loss oflung volume (fig 1). Very
rarely changes of pulmonary hypertension are
superimposed. Other reported changes include
bilateral apical or midzone reticular infiltrates,
with or without lymphadenopathy, and volume
loss with coalescence of opacities in the
upper lobes simulating progressive massive
fibrosis.43 52 In many cases (50-65%), however,
the chest radiograph is normal. Pulmonary
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Figure I Talc induced "mainline" pulmonary
granulomatosis. (a) A diffuse micronodular pattern is
seen in both lungs with increased translucency at the
periphery of the lung bases. (b) Three years later the mid
lung fields show large irregular opacities resembling
progressive massive fibrosis. Bullae and a pneumothorax
are seen in the left lung with increased lucency at the
right base. From Parn et al"7; reproduced by courtesy of
the "American Review of Respiratory Disease."

function tests may show low gas transfer (77-
100%), usually with an obstructive defect
(62%) but occasionally with a restrictive (15%)
or mixed ventilatory defect (23%)."54 In one
study serum angiotensin converting enzyme
activity was raised in three of six patients and
there was diffuse uptake of gallium-67
throughout the lung in all six.55 As might be
predicted, the degree of breathlessness and the
severity of the chest radiographic and pulmon-
ary function abnormalities relate to the quan-
tity of drug misused.
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Figure 2 Talc induced "mainline" pulmonary granulomatosis: lung parenchyma
showingfibrosis and an aggregate offoreign body giant cells containing plate like talc

crystals (arrow). (Haematoxylin and eosin.) From Parn et al'7; by courtesy of the
"American Review of Respiratory Disease."

Diagnosis: The diagnosis can usually be made
by transbronchial or open lung biopsy, which
shows multiple foreign body granulomas
(figure 2) containing birefringent crystals.
Bronchoalveolar lavage may show birefrigent
intracellular or free particles consistent with
talc (66%), even in cases with a normal chest
radiograph.56 Characteristic appearances have
also been reported in biopsy specimens of
subcutaneous nodules in the region ofsclerosed
superficial forearm veins, and in paratracheal
nodes obtained by mediastinoscopy.5

Prognosis: In untreated cases severe pulmon-

ary hypertension may develop.57 Pulmonary
angiography and ventilation-perfusion lung
scanning show filling defects occasionally,
though postmortem microangiography clearly
shows poor filling.4 58 Cor pulmonale and death
may follow. Sudden, apparently unexplained
deaths have also been reported in the absence of
previous signs of cor pulmonale, and may be a

consequence of the vasodilatory properties of
some of the injected drugs."4' Treatment with
prednisolone in a few cases has improved
symptoms and signs and reduced pulmonary
hypertension.'

Patients may deny their intravenous habit.
The diagnosis should therefore always be con-

sidered in any man presenting with apparently
primary pulmonary hypertension.'41 43 49 50
Other conditions that may be mimicked
include sarcoidosis, pulmonary vasculitis,
embolic pulmonary schistosomiasis and
Pneumocystis carinii pneumonia secondary to
HIV infection.59 2 Those who repeatedly use

intramuscular pentazocine may also develop a

skin syndrome resembling scleroderma, and
this may further confuse interpretation of the
pulmonary abnormalities.63

In one series all six patients developed severe

respiratory disability during long term follow

A

Figure 3 Mercury emboli in the lung. From Clague
et al'6; by courtesy of the "British Medical Journal."

up despite discontinuing their drug misuse,
and three died of respiratory failure and cor

pulmonale.57 Their chest radiographs showed
progressive upper lobe conglomeration of the
pinpoint nodules with volume loss to give an

appearance resembling progressive massive
fibrosis (fig 1). The lower lobes showed changes
suggesting bullous emphysema, in two cases

complicated by pneumothorax. Pulmonary
function in all cases showed substantial airways
obstruction with hyperinflation and air trap-
ping. Postmortem examination showed em-

physema in addition to the granulomatous
inflammation and fibrosis surrounding the talc
particles.

Other forms of self induced pulmonary granulo-
matosis Other materials that have been iden-
tified within these granulomatous lesions
include cotton fibres (morphine and heroin
addicts),"' corn starch (heroin, pentazocine,
secobarbitol)48 and cellulose (pentazocine).65
Starch causes a mild, transient reaction. The
pathophysiological and clinical features and the
complications seen with injected cotton or

cellulose are similar to those of talc induced
"mainline" pulmonary granulomatosis. These
different substances are identified in lung
biopsy specimens by their individual histo-
chemical staining characteristics and birefrin-
gent appearances. All the changes can be
produced in experimental models''

Scopulariopsis brumptii: A case of pul-
monary granulomatosis secondary to fungal
spores of the soil saprophyte Scopulariopsis
brumptii has also been reported.74 An intra-
venous opium addict with no respiratory symp-
toms had two small pulmonary nodules on a

routine chest radiograph. The diagnosis was

made by open lung biopsy. Precipitating
antibodies to the fungal antigen were in the

patient's serum, and the fungus was grown
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from his sputum. The lesions subsequently
disappeared spontaneously. Such changes were
also produced experimentally in mice.

Mercury emboli
There are several reports of multiple metallic
mercury emboli in the lungs of intravenous
drug misusers.7"70 Self injection of mercury is
thought by some to improve athletic and sexual
prowess. The chest radiograph is striking, and
characteristically shows small metallic
opacities in the distribution of the pulmonary
vascular bed (fig 3), often with a small pool of
mercury in the apex of the right ventricle.
Similar opacities may be seen at the sites of self
injection in the peripheral veins. In most
patients the changes are found on a routine
chest radiograph, and they gradually disappear
with time. Injection of large amounts, however,
may cause acute pulmonary embolism and
death, or symptoms of mercury poisoning.

Needle emboli
Cases where needles have embolised to the lung
have been reported, especially in drug misusers
using central venous sites for injections.71-73
These emboli cause few deaths and are best left
alone. Such patients usually have subcutaneous
needle densities visible on radiographs at the
site of venous self injection.

ALTERATION IN PULMONARY FUNCTION
Several reports highlight impairment of pul-
monary function in current or past users of
intravenous drugs who had no clinical evidence
ofchest disease.53 75 76 The largest series consists
of 512 consecutive heroin addicts with a mean
duration of intravenous use of six and a half
years.76 In this series a low transfer factor for
carbon monoxide (less than 75%) was found in
214 (42%) subjects. In 190 this was the only
abnormality of pulmonary function; the
addicts denied respiratory symptoms and the
chest radiograph was normal. A few had air-
ways obstruction (35 cases, 6%) or restrictive
lung disease (40 cases, 7%), with or without a
low TLCO. There was no correlation between
duration of intravenous drug use and the TLCO.
Exercise testing in 14 addicts in this series with
a low TLCO showed only mild abnormalities in
gas exchange. Follow up studies after six
months in four addicts showed no improve-
ment in TLCO.

Increased lung recoil pressure and decreased
lung compliance have also been described.75
Regional lung function studies using radioact-
ive markers have shown diffuse non-segmental
defects and delayed clearance ofinhaled xenon-
133 in symptomless intravenous drug misusers.
The ventilation abnormalities resolved with
cessation of heroin use whereas the perfusion
defects persisted.77
The explanation for all these various changes

is presumed to be multifactorial and includes
previous episodes of subclinical pneumonia
and non-cardiac pulmonary oedema following
overdose, and foreign body granulomas. There
is no evidence for a direct toxic effect of the

injected drug on the alveolar-capillary mem-
brane.75

EMPHYSEMA
Occasional reports have documented
radiological, physiological, and pathological
evidence of emphysema with or without bullae
formation in users of intravenous drugs. Most
cases have been in drug misusers injecting
medications intended for oral use, and have
occurred in association with intravenous tal-
cosis.5 5 7 Similar emphysematous lesions may
be induced in rabbits.79 In contrast to the lower
lobe bullae in talcosis, one series included 10
cases with upper lobe bullae (average age 36-7
years) in a radiological survey of 387 drug
misusers."0 All had severe airways obstruction.
Upper lobe cystic disease may be confused in
HIV positive intravenous drug users with the
pneumatoceles that occasionally follow
Pneumocystis carinii pneumonia. Computed
tomography, however, can usually distinguish
the two conditions. Pneumatoceles are usually
dispersed throughout the lung parenchyma,
whereas emphysematous bullae in intravenous
drug users are located peripherally with spar-
ing of the central portions of the upper lobes.8'

AIRWAYS DISEASE
Several studies have failed to show an increased
incidence of asthma in intravenous drug users,
though in one series one quarter of those with
asthma had an attack within hours of using
intravenous heroin.82 Both heroin and mor-
phine release histamine, and inhalation of these
compounds may provoke acute severe asthma,
which may be fatal.8'

Symptomatic bronchiectasis has also been
described in intravenous heroin addicts with a
past history of pulmonary oedema following
overdose and diffuse or predominantly lower
lobe bronchiectasis may be seen on broncho-
graphs. The mechanism of bronchial injury is
uncertain, but may be a sequelae of aspiration
pneumonia or relate to the high prevalence of
fungal precipitins in the sera of intravenous
heroin users.'0 Allergic bronchopulmonary
aspergillosis has been described in smokers of
marijuana contaminated with fungi. 3

COMPLICATIONS AT THE SITE OF INTRAVENOUS
INJECTION
Long term intravenous drug misusers
gradually obliterate their peripheral veins by an
infectious or sclerotic process. Once they have
exhausted their superficial veins they may
resort to performing central venous injections,
via either the supraclavicular (internal jugular
vein-"pocket shot") or the subclavicular
route (subclavian vein). These injections are
undertaken either by the user or by "lay
specialists." Complications have included
unilateral and bilateral haemothoraces, with or
without tension pneumothorax or pyopneu-
mothorax.Y7 Individuals may present with
acute respiratory distress and the picture may
easily be confused with that of acute non-
cardiac pulmonary oedema following overdose.
There is usually evidence of a puncture site
with or without a superficial abscess below the
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injection site. There are also occasional reports
of hoarseness after supraclavicular injection as

a result of damage to the vagus or recurrent
laryngeal nerves.85

Pneumomediastinum has also been des-
cribed in an intravenous heroin user, thought
to be secondary to the prolonged Valsalva
manoeuvre used as part of his ritual during the
"fix".88 The air resolved spontaneously.
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