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Rib infarcts and acute chest syndrome in sickle cell
diseases

DONALD L. RUCKNAGEL KAREN A. KALINYAK
MICHAEL J. GELFAND

In the absence of evidence for pneumonia or
pulmonary embolus, primary pulmonary infarction
has been assumed to be the cause of the syndrome of
chest pain, fever, and pulmonary infiltrate on chest
X-ray that commonly complicates sickle cell
anaemia. To find out whether the syndrome might be
due to rib infarction, 99mTc-diphosphonate bone
scans were done. In the eleven episodes thus
investigated (10 patients) the scans showed
segmental areas of increased radionuclide uptake in
ribs, indicative of bone infarction. A possible
sequence of events is that the rib infarcts are primary
and cause bone pain, followed by soft tissue
reaction, pleuritis, and splinting. The resultant
hypoventilation leads to atelectasis and subsequent
development of the radiographic changes of the
acute chest syndrome. Prevention of hypoventilation
and treatment of bone pain are important therapeutic

goals.
Lancet 1991; 337: 831-33.

Introduction

The cause of “acute chest syndrome” (ACS)! in sickle cell
anaemia—chest pain, with or without fever, and pulmonary
infiltrate—has been said to be infarction of the lung.>* In a
preliminary report we mentioned chest wall tenderness and
scintigraphic evidence of rib infarction in patients with
sickle cell diseases and ACS.® Here we give the details.

Methods

The patients were admitted or referred for consultation at the
University of Michigan Medical Center or the Children’s Hospital
Medical Center in Cincinnati. Laboratory investigations were done
according to standard techniques at these institutions and in the
course of routine care. In addition, radionuclide bone scans were
done with standard gamma cameras after intravenous injection of
%mTc-labelled etidronate or medronate.

Results

10 patients aged 13 to 35 years with sickle cell disease (11
§fs, 1 s/c genotype) had eleven episodes of rib infarction as

shown by abnormal bone scans. Their clinical features
(table) consisted of various combinations of pleurisy, fever,
cough, chest wall tenderness, pleural effusion, and
radiographic infiltrate. All blood or sputum samples sent for
culture from ten of the eleven episodes were negative for
known pathogens. The haematological indices were as
expected for subjects with the disorder.

Case-reports

Patient T—A 20-year-old man was admitted to hospital
with a 2-day history of pleuritic chest pain. Physical
examination revealed rib tenderness. Chest X-ray was
normal, but 48 h later bilateral infiltrates, atelectasis, and
pleural effusion were present. Posterior (fig 1) and left
lateral (fig 2) bone scan images showed increased
radiopharmaceutical uptake in defined segments of tender
ribs.

Patient 4—The bone scan done a week after onset of
symptoms was interpreted as negative, despite chest wall
tenderness. A bone scan repeated 2 months later because of
clinically evident infarction of the tibia showed increase of
radiopharmaceutical uptake in segments of several ribs, even
though the patient had had no new chest pain or other
symptoms during the 60 day interval; the scan was
interpreted as showing repair of bone infarction associated
with the previous episode of chest pain.

Patient 8—He had two attacks of chest pain a month
apart, with rib infarction demonstrated on the first episode
and new bone scan abnormalities on the second. Several
months later the manubrium sternae became exquisitely
tender and the overlying tissue swollen and hot to touch.
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CLINICAL FEATURES OF ELEVEN EPISODES OF ACS

Number of
episodes in Time of first
which feature occurrence/detection
Feature occurred of featuret

Symptoms

Pleuritic chest pain 5 -2, -3, =3, —2,A

Non-pleuritic chest

pain 6 -2, —6,A, +1, —2, -2

Abdominal pain 2 ALA

Bone pain (not rib) 4 -3, -1, A, -2

Fever 7 -3, +2, ~4, +3, +1, +1,A

Cough 6 +2, =3, +2, +1, +2, +1
Physical signs

Rib tenderness 8 (1)* +2, -1, +1, =2, =2, A, A,A

Rales 5(1)* AAVA, +3, +1

Effusion 8 +2,A, +2, +T,A, + 1A, +1

Consolidation 5(1)* +2,A,AAA

Infiltrate 5 +2,A, +4,AAA
Rib infarct on scan 11 +7, +7, +6, +60, +60, +15,

+17, +5, +31, +16, +4

*Number of episodes of definite sign given, with number of occasions when sign
uncertain given in brackets

Each patient had between three and ten of the twelve features listed.

tA =day of admission, numbers refer to number of days preceding (—)or following
(+) admission.

The corresponding region of the sternum showed increased
radionuclide uptake. Sterile pus consisting only of
neutrophils and debris was aspirated from the affected area
through a Turkel needle; the patient had received no
antibiotics during that episode.

Other patients—Among the remaining episodes one
(patient 2) seemed to have been precipitated by a delayed

Fig 1—Posterior view of patient 5 showing multiple areas of
increased radiopharmaceutical uptake in the ribs, consistent
with bone infarction.

Delayed renal excretion is also seen, a common finding in adolescent
and post-adolescent patients with sickle cell anaemia

Fig 2—Bone scintigram of chest of patient 7 showing scattered
areas of increased radiopharmaceutical uptake in the
posterior ribs, consistent with bone infarction.

Splenic uptake is also seen.

transfusion reaction. The episode in patient 5 occurred
immediately after exercise for a stress test.

Discussion

Pulmonary complications of sickle cell anaemia include
predisposition to pneumonia, multiple pulmonary
emboli,*”’® and embolisation of necrotic fat from infarction
of bone.? Chronic pulmonary disease may ensue.® Evidence
that pneumonia is the cause of ACS is sparse, either in
children?® or in adults, in whom bacterial pneumonia has
been associated with only some cases of ACS.'*7:!* Purulent
sputum and hemoptysis, prevalent in pneumonia, are less
evident in ACS.*? Besides, pathogenic bacteria were not
cultured from our patients, and the 4 patients with pleurisy
did not have preceding symptoms of acute upper respiratory
symptoms.

The paucity of evidence for an infectious cause or
thromboembolism led to the term “acute chest syndrome”
(ACS)! and to the suggestion that the syndrome!341213 jg
due to lung infarction. ACS accounts for approximately
25% of hospital admission and deaths!#15 of patients with
sickle cell anaemia. Although three-quarters of patients with
ACS present with recognisable signs and symptoms,’ the
syndrome may be preceded by pain elsewhere. Repeated
attacks of ACS seem to be an important risk factor for
chronic lung disease in persons with sickle cell syndromes.’

The biopsy findings in patient 8 support the supposition
that the increases in radiopharmaceutical uptake by the ribs
are due to the osteoblastic activity accompanying the repair
process that follows marrow infarction. Others have
also shown histologically¢'’ and by radionuclide bone
scanning'®2° that bone infarction in sickle cell anaemia is due
to vaso-occlusion. The hand and foot syndrome and
infarction of the anterior tibia have been accompanied by
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soft tissue swelling adjacent to the infarcted bone, so we
propose that rib infarction might also cause local soft tissue
reaction and pleuritic pain. Splinting and hypoventilation
secondary to pain then leads to atelectasis and the
radiographic changes of pneumonia, with effusion following
on from pleural or pulmonary involvement. In our patients
pulmonary infiltrate could take up to 4 days to evolve.
Pleural effusion, also observed in the ACS by others,”:11:12
was detected in 8 of the 11 episodes we describe.

The most characteristic clinical finding in our patients is
the rib tenderness. Rib tenderness is often difficult to
evaluate because of patient resistance to manceuvres that
may be uncomfortable. Since radionuclide uptake may not
increase until sufficient osteoblast mobilisation for repair
has occurred (eg, patient 4) we suggest that the bone scan
be delayed until at least 48-72 h after admission; and
since the increased radionuclide uptake may persist
for weeks (patients 4 and 8), the patient’s history must be
taken into account in interpreting the bone scan. Case 4 is
the only instance in which increased rib uptake was an
incidental finding when scanning was done for some other
purpose.

Ribinfarction and ACS are usually but not always present
atthe same time. In three of the eleven episodes in this study,
bone scan changes consistent with rib infarction were
present in the absence of consolidation, infiltrate, or
effusion. We have continued to note that some patients will
have bone scan changes without infiltrate or effusion, but we
have only rarely seen radiographic evidence of ACS in the
presence of a normal bone scan.

Although some workers advocate intravenous narcotic
analgesia for analgesia in ACS,5!3 an association between the
severity of the ACS and the use of narcotic analgesics has
been reported.*>'* The speculation is that possible
respiratory suppression by the narcotic analgesics might
have led to atelectasis, hypoxia, and pulmonary
intravascular sickling. However, the association reported
does not necessarily imply cause and effect, nor does it
exclude rib infarction as a cause of ACS. If rib infarction is
the primary event, intensive effort to control pain rather
than limitation of analgesia may be required to forestall
atelectasis: but since large doses of narcotics may suppress
the cough reflex and cause atelectasis, even in the absence of
ACS, measures must also be taken to prevent
hypoventilation—for example, by use of the incentive
spirometer.

This work was funded by USPHS-HL.-15996 and USPHS-HL.-16008.
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Postmenopausal oestrogen and
cardioprotection

JAN P. VANDENBROUCKE

In the early 1960s several researchers argued convincingly
that oestrogens gave women the ultimate protection against
all kinds of senescence;'? their arguments were based on
clinical studies of osteoporosis and on epidemiological
evidence indicating that, in women, oestrogens could delay
the “natural” rise of cardiovascular disease with age.?
Today, the only remaining hot topic in the prevention of
osteoporosis is whether postmenopausal oestrogen
substitution should be universal or restricted to women at
high risk.* By contrast, the main cardiovascular debate is just
beginning.’ In the early 1970s doubts had been expressed
about the cardioprotective effect of oestrogen when the
results of clinical trials showed that oestrogen treatment
given to prevent recurrence of cardiovascular events in men
did more harm than good,*® and when it
was realised that contraceptive oestrogen-progestagen
preparations tended to increase the frequency of vascular
disease in young women. By the mid-1970s some workers
had abandoned the idea that oestrogens were the factor that
protected women from cardiovascular disease.”

Why is the pendulum now swinging back to its original
position?®1° First, fresh epidemiological evidence has
accrued on the effects of oestrogen substitution in older
women; second, there is a momentum from the new
professions of meta-analysis and cost-benefit analysis. That
not all the latest epidemiological data sit perfectly in line has
not deterred meta-analysts from sharpening their pens and
streamlining the graphs to discredit some of the discordant
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