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Lesson of the week
Bradycardia in acute haemorrhage
Ian Thomas, John Dixon

We describe three patients who all underwent elective
surgery and had acute haemorrhage after the
operation. All three patients had hypotension but did
not develop the typically associated sign of tachycardia.
The assumption that occult bleeding is always
associated with tachycardia is incorrect and may lead to
a delay in diagnosis.

The accepted and traditional cardiovascular signs
of acute blood loss are tachycardia, hypotension, and
poor peripheral perfusion. In a healthy adult, tachycar-
dia is a heart rate of more than 100 beats/min. The
maximum heart rate a person can sustain is generally
accepted to be 220 minus the patient’s age. Tachycardia
occurs in the initial stage of a biphasic cardiovascular
response, which attempts to maintain cardiac output in
the face of hypovolaemia and a decreased stroke
volume. Neural and hormonal mechanisms mediate
this tachycardia after arterial baroreceptors are stimu-
lated. In some patients with acute haemorrhage,
however, this initial tachycardic response is absent; this
may lead to confusion or a delay in diagnosis. The phe-
nomenon has been called relative bradycardia,1–4

absence of tachycardic response,1–5 or paradoxical
bradycardia.6 We describe three patients for whom

doctors did not see initial tachycardia during acute
haemorrhage.

Case reports
Case 1
A 59 year old woman had an elective total abdominal
hysterectomy and bilateral salpingo-oophorectomy.
Apart from mild asthma, for which she took a ventolin
inhaler, she was otherwise fit and well. She was taking
no regular drugs. Her preoperative blood pressure
was 145/75 mm Hg, pulse rate was 76 beats/min, and
haemoglobin concentration was 147 g/l. Surgery was
uneventful. In the recovery room, the woman’s blood
pressure fell to 70/34, 84/42, and 78/48 mm Hg at
2.5, 4, and 5.5 hours after the operation. At each occa-
sion, doctors prescribed a fluid bolus, which increased
systolic blood pressure to greater than 100 mm Hg.
Her pulse rate never exceeded 70 beats/min (fig 1).
Six hours after the operation, her haemoglobin
concentration was 55 g/l. During laparotomy, doctors
drained 1500 ml of blood from her peritoneal cavity,
securing haemostasis. Subsequent recovery was
uneventful.
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Case 2
A 54 year old woman had an elective laparoscopic
cholecystectomy. She was fit and well and taking no
regular drugs. Before the operation, her blood pressure
was 122/56 mm Hg, pulse rate was 72 beats/min, and
haemoglobin concentration was 111 g/l. Surgery was
uneventful. Three hours after the operation, she had a
blood pressure of 85/40 mm Hg and a pulse rate of 70
beats/min. Despite having fluids replaced, her systolic
blood pressure did not exceed 90 mm Hg and her

pulse rate remained fewer than 70 beats/min over the
next nine hours (fig 2).

At 12 hours after the operation, the patient had
increasing pain in her right shoulder and abdomen.
Examination showed diffuse abdominal tenderness.
Her haemoglobin was 71 g/l. At laparotomy, surgeons
removed 600 ml of blood together with large clots. Her
bleeding point was a tear at the insertion of the
falciform ligament into the liver. Doctors secured hae-
mostasis, and subsequent recovery was uneventful.

Case 3
A 46 year old woman had an elective abdominal
hysterectomy and bilateral salpingo-oophorectomy.
She was fit and well and taking no regular drugs.
Before surgery, her blood pressure was 145/82 mm
Hg, pulse rate was 84 beats/min, and haemoglobin
concentration was 139 g/l. After uneventful surgery,
she was persistently oliguric with a systolic blood pres-
sure of about 100 mm Hg. Doctors gave 4500 ml of
crystalloid and colloid over 18 hours, during which the
woman’s pulse rate remained fewer than 80 beats/min
(fig 3). Her haemoglobin concentration was 59 g/l. At
laparotomy, surgeons removed 700 ml of blood and
removed large clots. Surgeons identified the source of
bleeding as venous ooze from the edge of her vagina
and secured haemostasis. Transient renal failure and
myocardial ischaemia complicated recovery.

Discussion
Patients with acute haemorrhage may not show the
expected initial tachycardic response. Clinicians should
consider a diagnosis of acute haemorrhage for patients
with hypotension and a normal or low heart rate after
surgery. The three patients presented to us in a single
year; for patients with acute haemorrhage, lack of
initial tachycardia may be more common than
previously thought.

Experimental evidence and clinical observations
show that, without resuscitation, the response of heart
rate to a reduction in the volume of circulating blood is
usually biphasic. In the first phase, baroreceptor medi-
ated reflex vasoconstriction and cardio-acceleration
maintain arterial pressure despite falling cardiac
output. This phase is therefore characterised by tachy-
cardia and normotension. The second phase occurs
when about a third of the volume of circulating blood
has been lost. Sympathetically mediated vasoconstric-
tion and cardiac drive fall abruptly, and cardiac vagal
drive increases. This simultaneously reduces mean
arterial pressure and heart rate. Early recognition of
this vasodepressor-cardioinhibitory reaction to a
reduced circulating volume is vital; the associated
bradycardia and hypotension precede circulatory
collapse. These phases, seen with progressive central
hypovolaemia, are reversed during resuscitation of cir-
culatory volume. The distinction between a bradycar-
dia seen in the second phase of a normal response to
acute haemorrhage and a relative bradycardia is that
patients with relative bradycardia do not exhibit the
initial tachycardia in the first phase.

Bradycardic responses to acute haemorrhage need
early recognition and prompt replacement of circula-
tory volume. About a third of patients with traumatic
haemorrhage will present with a bradycardia; “normal
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Fig 1 Case 1: pulse rate and blood pressure every 15 minutes after total abdominal
hysterectomy and bilateral salpingo-oophorectomy
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Fig 2 Case 2: pulse rate and blood pressure every 30 minutes after laparoscopic
cholecystectomy
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Fig 3 Case 3: pulse rate and blood pressure every hour after abdominal hysterectomy and
bilateral salpingo-oophorectomy
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heart rate or even bradycardia can be associated
with an acute reduction in blood volume.”7 A
retrospective study of patients with isolated extremity
trauma or isolated penetrating abdominal trauma
found that of the 71 patients presenting with systolic
blood pressure of less than 100 mm Hg, 25 (35%) had
a pulse rate of fewer than 100 beats/min.8 A
retrospective study of patients at a trauma centre
found that of 750 patients who presented with a systo-
lic blood pressure of less than 90 mm Hg, 217 (28.9%)
had a pulse rate of fewer than 90 beats/min.9 The
authors of the study also suggested that bradycardia
was associated with a better prognosis in certain
subgroups of patients.

In the face of severe hypovolaemia, the bradycar-
dia seen in the second phase of cardiovascular
response to acute haemorrhage allows for a longer
time for diastolic ventricular filling leading to an
increased stroke volume.10 This bradycardia may result
from the activation of a vagally mediated reflex arc
originating from mechanoreceptors in the left ventri-
cle.11 The bradycardic response may also be the result
of a parasympathetic reflex mediated via the vagus
nerve triggered by blood in the peritoneum.1 12 Vagus
involvement is suggested by the fact that after cooling
or cutting of the vagus nerves after rapid external
haemorrhage in cats the fall in blood pressure was not
affected, but the bradycardic response was absent.10

Why some patients do not show initial tachycardia is
unknown.

Conclusion
Bradycardia in patients presenting with acute haemor-
rhage is common, either as part of a normal
physiological response or as a relative bradycardia. The

assumption that initial tachycardia is the only
haemodynamic response to acute central hypovolae-
mia is incorrect, and a failure to recognise bradycardia
as a sign of acute haemorrhage is potentially
dangerous. Increasing circulatory volume in these criti-
cally ill patients should not be delayed.
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A memorable patient

Happiness is . . .

It has been observed in these pages that having a parent’s health
problem referred to a geriatrician is nature’s way of telling you to
grow up. The call to the psychogeriatrician is often the signal that
a cherished relationship has undergone an irrevocable change
and that a new order has taken its place as the prelude to an
unwelcome full independence.

And so one day the time came to admit that my father’s
forgetfulness, irrational behaviour, and wandering were no longer
just subjects for resigned family humour but were becoming a
hazard to him and a nuisance to the local community. Thus, he
and I came to sit in the psychogeriatrician’s office—all very
friendly, with me probably more nervous than anybody. The
initial orientation challenges established the severity of Dad’s
problems—a receptive and expressive dysphasia behind which it
was difficult to imagine a functioning intellect. There was a pause
(was there any point continuing?), and then a little
“comprehension” exercise: “What is happiness?”

Was this fair on a man in such a condition? I sometimes
wonder if it wasn’t just a gambit in the hope of passing a few
minutes that loomed empty, since it’s a question that I suspect
would have many of us scrabbling for a useful response.

And what have other, working minds contributed? My Concise
Oxford Dictionary has “happiness” merely as the noun associated
with the word “happy,” whose own entry seems to consist of
synonyms: “lucky, fortunate, contented with one’s lot.” Those who

work with words have fitted the concept with diverse associations.
Here are a few examples: something the pursuit of which is “an
inalienable right of man” (Thomas Jefferson, American Declaration
of Independence); that which when recalled leads to the greatest
misery (Dante); the result of an annual income of twenty pounds
with expenditure of nineteen pounds nineteen shillings and
sixpence (Charles Dickens, Pickwick Papers); or simply the effect of
“a good bank balance, a good cook, and a good appetite”
(Thoreau).

Perhaps a waste of time, then, asking an old man who can’t tell
you what day of the week it is. But an answer came. “Happiness is
a thing, like this,” a wave of the hands. “You lose some and then
you get some back.” And that was that. The rest of the
consultation was brief, and the offer of care at a day centre no
surprise and, sadly, little help.

But my father’s answer has stayed with me. Was it actually worth
anything? Was it just random gibberish from an ischaemic
temporoparietal zone? Or a final haiku from an old man
withdrawing from the world, illustrated not with a calligrapher’s
flourish but with a hand jive? Whatever, he lived another nine
months, and it stands as the last (possibly) sensible thing he said.
I have always found it useful as a piece of philosophical advice,
and I thought I’d share it with you.

Nick Jefferies consultant anaesthetist, Fulstow
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