
The ethical issues surrounding orders not to
resuscitate are complex and increasingly a matter for
legislative acts and judicial decisions."I 13 Furthermore,
decisions on resuscitation have implications for
resource management. Despite these issues "Do not
resuscitate" orders in many British hospitals are used
without guidelines and without assessment of their
effectiveness in preventing futile cardiopulmonary
resuscitation.

This survey indicates that in the absence of local
guidelines about decisions on resuscitation many crash
calls may be inappropriate. We advocate more dis-
cussion of patients' suitability for resuscitation
between doctors, nurses, patients, and patients'
relatives. We suggest that the most senior available
doctor of the admitting team should be responsible for
making initial resuscitation decisions, writing these in
the medical notes, and communicating them to the
ward nurses. Such decisions should follow locally
agreed criteria based on knowledge of pre-arrest
characteristics in relation to outcome. Patients' suit-
ability for resuscitation should be reviewed on every
consultant ward round, taking into account the views
of all the staff caring for the patient and, when
appropriate, the views of the patient or the patient's
relatives, or both.

We thank the nurses and junior doctors at Fazakerley
Hospital for filling in the questionnaires, and Dr F J Nye for
his comments on the manuscript.
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Parathyroid hormone related protein and hypercalcaemia in
breast cancer
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Abstract
Objective-To see whether parathyroid hormone

related protein has a humoral role in breast cancer.
Design-Plasma concentrations and tumour

expression of parathyroid hormone related protein
were determined (by two site immunoradiometric
assay and immunohistochemistry respectively) in
women with breast cancer and related to the
presence of bone metastases and serum calcium
concentrations.
Subjects-Plasma concentrations of parathyroid

hormone related protein were measured in 57 women
with early breast cancer without apparent bone
metastases, 28 women with bone metastases, and 13
women with bone metastases and hypercalcaemia.
Tissue positivity for parathyroid hormone related
protein was determined retrospectively in 106
primary breast tumours from women without
apparent bone metastases and 72 tumours from
women with bone metastases, 25 of whom subse-
quently developed hypercalcaemia.
Results-Plasma parathyroid hormone related

protein concentrations were detectable. (>0.23
pmol/l) in 12 (92%) of the 13 hypercalcaemic patients
with bone metastases compared with 10 (36%) of the
28 normocalcaemic patients with bone metastases
and five (9%) of the 57 normocalcaemic patients
without bone metastases. Parathyroid hormone
related protein concentrations were significantly
higher in hypercalcaemic than normocalcaemic
patients with bone metastases. Tumour staining was
positive for parathyroid hormone related protein in
22 (88%) of the 25 primary breast cancers from
patients with bone metastases who later developed
hypercalcaemia compared with 25 (53%) of the 47
from women in this group who remained normocal-
caemic and 55 (52%) of the 106 early breast cancers
from women without known metastases.

Conclusion-Tumour derived parathyroid
hormone related protein may have an important
humoral role in hypercalcaemia associated with
metastatic breast cancer.

Introduction
Hypercalcaemia is a common complication of malig-

nancy. In patients with breast cancer it has tradition-
ally been attributed to skeletal metastases and local
osteolysis by tumour derived factors such as inter-
leukin 1, prostaglandins, and tumour necrosis factor.' 2
There is little evidence that these factors cause hyper-
calcaemia when introduced by injection, and it is
assumed that their actions are largely paracrine,
involving localised destruction of bone. The bio-
chemical changes seen in some patients with hypercal-
caemia and breast cancer are well documented and
include increased renal tubular reabsorption of
calcium, a decrease in the renal tubular threshold for
phosphate reabsorption, and increased excretion of
nephrogenous cyclic AMP.34 These abnormalities are
consistent with the actions of a tumour derived
parathyroid hormone-like factor with effects on both
kidney and bone and have led to the hypothesis that the
mechanism of hypercalcaemia in breast cancer is
mediated humorally by a parathyroid hormone-like
peptide.45

Parathyroid hormone related protein is a hypercal-
caemic factor with similar bioactivity to that of para-
thyroid hormone. Since its isolation in 1987 from
cancer cell lines and a carcinoma of the breast,6 strong
evidence has accumulated that parathyroid hormone
related protein is an important humoral mediator of
cancer associated hypercalcaemia in patients with solid
tumours, typically squamous carcinoma of lung.78
We have investigated the possibility that para-

thyroid hormone related protein has a humoral role in

1506 BMJ VOLUME 303 14 DECEMBER 1991



breast cancer by comparing plasma concentrations and
tumour expression of parathyroid hormone related
protein in patients with different serum calcium
concentrations and metastatic status.

Patients and methods
The following groups of breast cancers were studied

by immunohistochemistry for parathyroid hormone
related protein: (a) 72 tumours from normocalcaemic
women in whom bone was the initial site of metastatic
recurrence (a subset of 25 of these patients subse-
quently developed hypercalcaemia ("corrected"
calcium range 2-7-3-9 mmol/l)); and (b) 106 consecu-
tive tumours from normocalcaemic women with early
breast cancer and no obvious metastatic disease.

Plasma parathyroid hormone related protein 1-86
was measured by two site immunoradiometric assay in
the following groups of women with breast cancer: (a)
hypercalcaemic women with bone metastases (n= 13;
corrected calcium range 2-69-4-07 mmol/1); (b) normo-
calcaemic women with bone metastases (n=28); and (c)
normocalcaemic women with early operable breast
cancer without apparent bone metastases (n= 57).
Tumour tissue for immunohistochemistry was avail-

able from five patients with hypercalcaemia.

IMMUNOHISTOCHEMISTRY

For immunohistochemistry all tissue samples were
fixed in 4% formaldehyde in saline and routinely
processed to paraffin blocks. The primary antiserum
was raised in a rabbit to the mid-region sequence of
parathyroid hormone related protein (amino acids
37-67); this antiserum cross -reacts with both native
and synthetic forms of parathyroid hormone related
protein but not parathyroid hormone.9

After dewaxing of the section non-specific binding
sites were blocked with non-immune swine serum
diluted 1/5 for 10 minutes. Excess serum was removed
and the primary antiserum diluted 1/100 applied for
one hour at room temperature. This was followed by
application of biotinylated swine antirabbit immuno-
globulin antiserum and streptavidin-biotin peroxidase
complex (both Dako Ltd, High Wycombe, Bucking-
hamshire) and washing in TRIS hydrochloride buffer
(pH 7 6). Peroxidase was localised with diamino-
benzidinehydrogen peroxide and nuclei counterstained
with Mayer's haematoxylin.

Controls for immunohistochemistry included
omission of the primary antibody and preincubation of
the primary antibody with parathyroid hormone
related protein 37-67 (0-5 g/l) for 16 hours at 4°C.
Negative controls in which the primary antibody was
replaced by non-immune serum were incubated in
each batch of slides. A positive control obtained from a
squamous carcinoma oflung was also included.

Staining of tumours was assessed by two indepen-

:'''.

FIG 1-Immunohistochemical localisation of parathyroid hormone
related protein in breast cancer tissue from patient with early disease
(high power magnification)

dent observers who were blind to the identity of the
patient and the presence or absence ofhypercalcaemia.
When interpretation differed further slides were
stained until agreement was achieved. Only cyto-
plasmic reactivity was considered positive.

PLASMA ASSAYS

Plasma parathyroid hormone related protein 1-86
concentrations were measured by a two site immuno-
radiometric assay.9 Concentrations are undetectable
(-0 23 pmol/l) in normocalcaemic controls and detect-
able in most patients with hypercalcaemia associated
with various solid tumours other than breast cancer.9
Plasma parathyroid hormone 1-84 concentrations
(reference range 9-40 ng/l) were measured by "N-tact"
immunoradiometric assay (INCSTAR, Wokingham,
Berkshire).

Results
Positive cytoplasmic staining for parathyroid

hormone related protein was found in 55 (52%) of the
106 early breast cancers (fig 1). The proportion of cells
staining in individual tumours varied, with additional
variation in intensity, while surrounding stromal tissue
Was consistently negative. Positive staining was
abolished by omission of the primary antiserum and
absorption of antiserum by parathyroid hormone
related protein 37-67. In the group in whom tumour
first recurred in bone positive staining was found in 47
(65%) of the 72 primary tumours. Positive immuno-
staining for parathyroid hormone related protein
occurred in 22 (88%) primary tumours from the 25
women who developed hypercalcaemia compared with
25 (53%) tumours from the 47 women who remained
normocalcaemic (p=0 004; Fisher's exact test). All 22
tumours from patients with serum calcium concentra-
tions >2-9 mmol/l showed positive staining for para-
thyroid hormone related protein, while the three with
negative staining were from patients with lower serum
calcium concentrations (2-7, 2 7, and 2-9 mmol/1).

Parathyroid hormone related protein 1-86 was
detectable in the plasma in five of 57 patients (9%) with
early breast cancer without known metastases (mean
0-33 pmol/l; range 0-25-0-46 pmol/l) and in 10 of
28 patients (36%) with bone metastases (mean 0 59
pmol/l; range 0-23-1-50 pmol/l). In nine of this second
group ofpatients with detectable parathyroid hormone
related protein in whom parathyroid hormone 1-84
concentrations were measured the mean concentration
was 23 (range 8-32) ng/l. Plasma parathyroid hormone
related protein 1-86 was detectable in 12 of 13 (92%)
patients (mean 3.7 pmol/l; range 0-54-8-1 pmol/l) with
hypercalcaemia and in significantly higher concentra-
tions than in patients with early breast cancer (p<001)
or in normoc'alcaemic patients with bone metastases
(p<0001; Mann-Whitney U test) (fig 2). Plasma
parathyroid hormone 1-84 concentrations were
measured in nine hypercalcaemic patients and were <5
ng/l in four; the remaining five had a mean concentra-
tion of 11 (range 7-17) ng/l. Positive immunostaining
was found in all five tumours examined from women
with hypercalcaemia and increased plasma parathyroid
hormone related protein 1-86 concentrations.

Discussion
This systematic study of tissue and plasma para-

thyroid hormone related protein in women with breast
cancer and hypercalcaemia has shown a clear gradation
in the frequency of positive cytoplasmic staining for
parathyroid hormone related protein in breast cancer,
the lowest frequency being in tumours without associ-
ated metastatic disease and the highest in tumours
associated with hypercalcaemia and bone metastases.
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FIG 2-Plasma parathyroid hormone related protein 1-86 concentra-
tions (two site immunoradiometric assay) in 57 women with early
breast cancer, 28 women with disease recurrence in bone, and 13
women with bone metastases and hypercalcaemia. Open circles
represent women in whom concentrations were undetectable

Importantly, there was a similar gradation in plasma
parathyroid hormone related protein 1-86 concentra-
tions measured with a validated two site assay. Thus
plasma parathyroid hormone related protein 1-86
immunoreactivity was detected in 9% of normocal-
caemic patients (5/57) without apparent metastatic
disease and in 36% of patients (10/28) with recurrent
disease in bone. However, parathyroid hormone
related protein concentrations were generally near the
limit of detection of the assay in these groups and lower
than we have found in patients with cancer associated
hypercalcaemia.9 Furthermore, parathyroid hormone
1-84 concentrations were essentially normal in the
patients with bone metastases and detectable concen-
trations of parathyroid hormone related protein,
suggesting that the parathyroid hormone related
protein concentrations were insufficient to override the
mechanisms controlling calcium homoeostasis. In
patients with hypercalcaemia plasma parathyroid
hormone related protein 1-86 concentrations were
increased in 92% of cases (12/13) compared with
40-50% of cases reported with less sensitive and
discriminating methods,'0'2 but concentrations
were not as high as in patients with hypercalcaemia
associated with solid tumours other than breast
cancer.9

Although these findings are consistent with humoral
parathyroid hormone related protein as a mediator of
hypercalcaemia in breast cancer, they do not exclude
the possibility that tumour derived bone resorbing
factors (including parathyroid hormone related
protein) may also act locally in bone or that interactions
may occur between factors which individually may
have only weak hypercalcaemic activity.'3 Increased
production of parathyroid hormone related protein by
tumour tissue may be responsible for tamoxifen
induced hypercalcaemia associated with the pheno-
menon of tamoxifen flare. 14
The finding of parathyroid hormone related protein

immunostaining in almost all breast cancers associated
with hypercalcaemia provides strong evidence that
tumour synthesis is the likely source of the raised
circulating concentrations. However, not all positively
staining tumours were associated with hypercalcaemia,
confirming other reports.'5 16 This may reflect a low
level of parathyroid hormone related protein secretion
by the tumour, insufficient to overcome the homoeo-
static control of serum calcium, or a low tumour
burden.'7 In addition, the development of hyper-
calcaemia may depend on the rate of clearance or
metabolism of bioactive parathyroid hormone related
protein, as impaired liver function associated with liver
metastases is important in the development of hyper-
calcaemia in patients with breast cancer.'8
As we used an antiserum to the mid-region of

parathyroid hormone related protein our results
complement a recent study which used an antiserum of
amino terminal specificity.'9 Both studies found
positive staining in 50-60% of breast cancers, and an
intriguing finding was that breast cancers which
expressed parathyroid hormone related protein were
more likely to recur in the skeleton. The higher
parathyroid hormone related protein positivity
reported in breast cancer metastases in bone than in
non-bone sites is consistent with this finding.20 The
preferential recurrence of tumours positive for para-
thyroid hormone related protein that occur in bone
suggests that the production of parathyroid hormone
related protein may act locally to enhance the survival
of tumour cells in bone or promote their ability to
invade bone. As most patients develop metastases
when plasma parathyroid hormone related protein
concentrations are undetectable with the assay used
here we have no evidence that circulating parathyroid
hormone related protein is related to tumour recur-
rence. For prognostic and therapeutic purposes it
will be important to determine whether tumour
parathyroid hormone related protein positivity or
absolute tissue concentrations, or both, can be used to
provide useful markers to predict the pattern of
relapse.2'
We conclude that circulating tumour derived

parathyroid hormone related protein is probably an
important mediator of hypercalcaemia in patients with
breast cancer and suggest that humoral mechanisms
may have a more important role in hypercalcaemia
associated with metastatic disease than has previously
been recognised.
We thank Ms S Hughes for technical help with the

parathyroid hormone related protein assays, Mrs C Haywood
for preparing the paraffin sections, Ms G Ubhi for secretarial
work, Mr Roger Holder for statistical advice, the department
of pathology at Selly Oak Hospital for routine histological
reports, and the Department of Health for financial support.
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Injuries from antipersonnel mines: the experience ofthe International
Committee of the Red Cross

RobinM Coupland, Adriaan Korver

Abstract
Objective-To describe and quantify patterns of

injury from antipersonnel mines in terms of distribu-
tion of injury, drain on surgical resources, and
residual disability.
Design -Retrospective analysis.
Setting-Two hospitals for patients injured in

war.
Subjects-757 patients with injuries from anti-

personnel mines.
Main outcome measures-Distribution and

number of injuries; number of blood transfusions;
number of operations; disability.

Results-P?attern 1 injury results from standing on
a buried mine. These patients usually sustain
traumatic amputation of the foot or leg; they use
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FIG I -(a) Traumatic amputation of leftfoot and louw leg edused byl(b) bwied antipersonnel mine

most surgical time and blood and invariably require
surgical amputation of one or both lower limbs.
Pattern 2 injury is a more random collection of
penetrating injuries caused by multiple fragments
from a mine triggered near the victim. The lower
limb is injured but there is less chance of traumatic
amputation or subsequent surgical amputation.
Injuries to the head, neck, chest, or abdomen are
common. Pattern 3 injury results from handling a
mine: the victim sustains severe upper limb injuries
with associated face injuries. Eye injuries are
common in all groups.
Conclusions-Patients who survive standing on

a buried mine have greatest disability. Non-com-
batants are at risk from these weapons; in developing
countries their social and economic prospects after
recovery from amputation are poor.

Introduction
The International Committee of the Red Cross

(ICRC) deploys surgical teams for treating victims of
war in 13 hospitals in Asia and Africa; these are served
by first aid posts near the conflict areas. The teams are
recruited from national Red Cross societies for three or
six months of service.
Mine warfare is commonly used in developing

countries, and antipersonnel mines may injure both
combatants and non-combatants during and after a
conflict. Surprisingly little attention has been paid to
this subject in the medical literature; the medical
implications of injury patterns and their severity have
notbeen described.

This study was undertaken after the observation that
victims of antipersonnel mines present with recog-
nisable patterns of injury. Each pattern carries its own
implication for the surgeon, the blood transfusion
service, and patients' long term disability.
Three recognisable patterns of injury are seen in

ICRC hospitals. In pattern 1 injury the victims trigger
a buried mine by standing on the device. They usually
have traumatic amputation of part of the lower limb'3
with less severe injuries elsewhere; earth and the
remai"s of the foot are blown upwards. Such mines
may consist of explosive only or include fragments of
metal or plastic. Many are specifically designed to
incapacitate by traumatic amputation of all or part of
the foot (fig 1). Pattern 2 injury results from a fragment
mine being triggered. The pattern ofwounding is more
random, consisting of multiple fragment wounds
(fig 2). Such mines may resemble a grenade and be
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