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Effective treatment of painful bone crises in type I
Gaucher's disease with high dose prednisolone

Ian Joseph Cohen, Liora Kornreich, Sergey Mekhmandarov, Kalman Katz, Rina Zaizov

Abstract
In type I Gaucher's disease, episodes of
severe disabling bone pain, the so called
bone crises, may be resistant to all analge-
sics, including narcotics. The demonstra-
tion of subperiosteal oedema on magnetic
resonance imaging (MI) led to an at-
tempt to use steroids to relieve the oedema
and thereby the pain. On eight occasions,
five patients with documented bone crises
received conventional dose steroids (20
mglm2lday) with considerable shortening
of the attacks. On six occasions five
further patients received high dose meth-
ylprednisolone (30 mg/kg intravenously or
1 gIm2 orally daily for two days), which was
followed by oral prednisone for three to
five days on the last four occasions. In this
latter group, pain reliefwas evident within
several hours. Three treatments were
given on an ambulatory basis. The M1Il
scan of one of these patients showed no
subperiosteal fluid collection five days
after high dose steroids had been started,
and on subsequent x ray examination,
there was no periosteal elevation. This
treatment should be considered in cases of
Gaucher's disease with bone crises.
(Arch Dis Child 1996;75:218-222)

(total 18 episodes). Patients who presented
with acute onset of severe bone pain under-
went clinical examination, routine blood stud-
ies, and blood cultures. An immediate
technetium-99m methylene diphosphonate
(MDP) bone scan was performed. Bone crisis
was diagnosed by the demonstration of de-
creased MDP uptake in the painful area.4 If
this study was not helpful, magnetic resonance
imaging (MRI) was performed, and a high
intramedullary and subperiosteal signal on Ti
and T2 weighted sequences was considered
diagnostic of bone crisis.` Since osteomyelitis
can show a similar clinical picture, it is impera-
tive to rule out this condition by the bone scan,
which would show increased uptake in this
situation.

After acute bone crisis was diagnosed and
osteomyelitis ruled out, and since no effective
treatment was available apart from analgesics,
informed consent was obtained and treatment
with steroids was started.

In 14 episodes in 10 patients, there was clear
documentation according to the above criteria
that a bone crisis had occurred. Initially,
conventional doses of prednisone (20 mg/mi'
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Acute episodes of disabling bone pain-the so
called bone crises-associated with swelling,
tenderness, and warmth at the involved site,
with or without systemic fever, polymorphonu-
clear leucocytosis, and a raised erythrocyte
sedimentation rate, are the hallmark of the
severest form of type I Gaucher's disease which
occurs in some patients with genotypes
N370S/84GG, N370S/1VS2 + 1, and
N370S/L444P.' Fifty five per cent of our
patients with these genotypes have suffered
such attacks. These attacks are infrequent in
patients who are double heterozygotes for
N370S. Nine per cent of such patients in our
unit have evidence of bone crises. These bone
crises may occur up to several times yearly
from childhood and become more unusual
after puberty. Imaging studies and histological
investigations have shown that the bone crisis is
the early manifestation of osteonecrosis.' Pa-
tients are often admitted to hospital for days or
weeks, and the pain is frequently unrelieved by
narcotics.'

Methods
During the period 1993-6, 10 patients pre-
sented with one or more episodes of bone pain

Figure 1 Technetium-99m methylene diphosphonate bone
scan oflower limbs ofpatient MN, aged 16 years, showing
an area of reduced uptake in the upper third of the left tibia
(arrow) compatible with the diagnosis of acute bone crisis.
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Prednisolone in Gaucher bone crisis

Table 1 Prednisone induced pain relief in Gaucher's disease patients

Age Prednisone dose
Patient (years) Date Site (PO) Pain relief

HN 15 9/90 Proximal tibia 20 mg x 3 8 hours
EM 7 1/91 Tibia 20 mg x 2 'few days'

10/92 Distal femur 10 mg x 3 4 days
DF 7 4/92 Femoral head 20 mg x 2 2 days

8 8/93 Proximal tibia/distal femur 20 mg x 2 5 days
AP 22 8/92 Sacroiliac 20 mg x 3 12 hours

9/92 Talus 20 mg x 3 5 days
GK 11 5/94 Lefthand 40 mgx 3 4 days

day) were used in five patients on eight
occasions. Subsequently, five patients were
treated on six occasions with high dose methyl-
prednisolone, either 30 mg/kg intravenously x
two days or 1 g/m' orally x two days. Because of
breakthrough pain in the first of the latter
patients treated with high dose methylpred-

Figure 3 Periosteal elevation offemur in the untreated
patient.

nisolone, on the last five occasions the high
dose treatment was followed by oral pred-
nisone over three to five days. Three treatments
were given on an ambulatory basis.

Figure 2 Magnetic resonance T2 weighted coronal cut of
rightfemur in an untreated patient during a bone crisis
(shown for comparison). Subperiostealfluid with periosteal
elevation is seen in addition to a high intramedullary signal
at the same level.

Results
We were encouraged by the considerable
improvement in both severity and length of the
painful episode with conventional dose ster-
oids, together with a concomitant improve-
ment in warmth, swelling, redness, and func-
tion (table 1). For example, one patient (DF),
who was pain-free after two days of treatment
on one occasion and after five days on another,
had been treated for a previous bone crisis with
22 days of oral slow release morphine. This
pain relief, usually occurring within days, was
obviously only a step in the right direction but
it encouraged us to try high dose steroids. The
response to high dose methylprednisolone was
even more marked, complete pain relief being
achieved within hours with this regimen (table
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Table 2 High dose prednisolone induced pain relief in Gaucher's disease patients

Age
Patient (years) Date Site Prednisone dose Pain relief

YH 24 5/94 Femur, neck 30 mg/kg IV x 2 days 4 hours*
RM 14 5/94 Distal femur 30 mg/lkg IV x 2 days. Prednisone 60 mg, 3 days 24 hours

14 8/94 Proximal tibia 1 g/m2 PO x 2 days. Prednisone 60 mg, 3 days Considerable improvement within 24 hours. No pain after
2 days

MN 16 7/94 Proximal tibia 1 g/m2 PO x 2 days. Prednisone 60 mg PO reduced to 7 hours
10 mg over 5 days

AM 5 6/95 Proximal femur 1 g/m2 PO x 2 days. Prednisone 40 mg PO reduced to 4 hours
20 mg over 3 days

00 13 4/96 Proximal tibia 1 g/m2 PO x 2 days. Then as above MN 1 hour pain-free. Pain on walking 24 hours

* Pain returned on day 6, readmitted and treated with prednisone 60 mg/day for 10 days (day 10 to day 20), dose tapered to day 23.

2). This effective treatment of the pain was
accompanied in several cases by a clear modifi-
cation of the typical findings on x ray and MRI
and will discussed in detail later.

Discussion
Type I Gaucher's disease may be associated
with episodes of acute onset of severe bone
pain, the so called bone crisis, which usually

Figure 4 No periosteal elevation on x rayfilm of tibia in
patientMN eight weeks after treatment.

occur in the first two decades of life. The pain
may last from a few days to several weeks."A
The severity is attested to by the recognised
difficulty in controlling the pain, even with an
intensive narcotic programme.8
The bone scan initially shows an area of

decreased uptake (fig 1), followed by increased
activity six weeks later.4 The MRI scan shows a
high intramedullary and subperiosteal signal
on both Ti and T2 weighted sequences,
suggesting a subacute haemorrhage or haem-
atoma.5" Changes indicative of reactive
oedema (high T2 weighted and normal Ti
images) may be visualised in adjacent muscle
(fig 2).5 These changes could clearly be seen
six days after onset of a bone crisis7 and
partially resolved after two weeks of bed rest
and analgesics in another case.5 Other investi-
gators reported that at two weeks muscle
oedema had resolved but not the periosteal
oedema, but by four months and 10 months no
periosteal or muscle oedema was seen.6 Radio-
graphs performed four to six weeks later show
periosteal elevation in the involved area, which
may be reactive to the subperiosteal haemo-
rrhage (fig 3)."' Six months later, osteonecrosis
with areas of low and high bone density can be
seen at the site of the crisis.3 Pathological frac-
tures may occur two to 12 months after onset
of the crisis." Total splenectomy may increase
the patient's tendency to bone crises," but par-
tial splenectomy has no such effect.'3
The pathogenesis of bone crisis in type I

Gaucher's disease is unclear,'4 but the immedi-
ate relief of pain after open bone decompres-
sion surgery has led some investigators to sug-
gest that increased intraosseous pressure plays
a role.3 In light of the observation on MRI of
accumulated subperiosteal fluid during bone
crises,6 we hypothesised that the subperiosteal
fluid could be causing the pain by stretching
the periosteum and might be relieved by
steroids. In 1965 Yosipovitch et al reported
immediate pain relief following decompression
of periosteum distended by bloodstained fluid
in a Gaucher patient mistakenly thought to
have osteomyelitis. He also mentioned treat-
ment with steroids, without giving further
details of their effect.'
Our hypothesis was supported by the

imaging studies performed on patient MN.
who was pain-free seven hours after starting
treatment. The bone scan (fig 1) revealed the
classic findings of acute bone crisis. However,
MRI performed five days after treatment was
started showed the typical high intramedullary

220

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.75.3.218 on 1 S

eptem
ber 1996. D

ow
nloaded from

 

http://adc.bmj.com/


Prednisolone in Gaucher bone crisis

Figure S Magnetic resonance STIR coronal cut of rightfemur. (A) A hyperintense signal along the proximalfemur is
seen before treatment was started (arrow). (B) Five days after treatment with prednisolone was started there is marked
reduction in the hyperintensity (arrow).

signals on Ti and T2 weighted sequences, but
no subperiosteal change; x ray of this area per-
formed eight weeks later showed no periosteal
elevation (fig 4).

Subsequently, patient AM had an MRI scan
before and five days after the start of treatment
with steroids. The subperiosteal fluid (fig 5A)
seen initially was considerably reduced after
treatment (fig 5B).

Increased microvascular permeability lead-
ing to fluid extravasation occurs in several
pathophysiological conditions such as inflam-
mation, sepsis, and in the capillary leak
syndrome seen after treatment with high doses
of interleukin-2 (IL-2)." Cytokines, such as
tumour necrosis factor (TNF) and
interleukin-1 (IL-1), have been implicated in
mediating these effects.'6 Since macrophages
are a major source of these cytokines, the find-
ing of an increased number of macrophages in
the bone marrow in Gaucher's disease
Gaucher's cells-raises the question ofwhether
the subperiosteal oedema in bone crises is a
manifestation of a vascular leak resulting from
release of TNF and IL-1 from such cells.
These cytokines have profound systemic ef-
fects, such as leucocytosis and fever,'7 both
seen in bone crises, and may mediate local pro-
coagulant effects leading to thrombotic

changes'8 that could also be involved in avascu-
lar necrosis in the bone crises of Gaucher's dis-
ease. In vitro studies have shown that the
addition of glucocerebroside to cultured mac-
rophages stimulates the release of IL-1 and
lysosomal enzymes.'9

It is possible that the therapeutic effects of
the steroids described in this study are related
to their ability to inhibit the generation by
macrophages of IL-1 and TNF as well as to
inhibition of their actions.20
We changed the route of administration of

methylprednisolone from intravenous to oral to
allow ambulatory treatment and to prevent the
possibility of cardiovascular collapse which has
been observed when such doses were given
over a shorter period than 30 minutes.2' This
complication has only rarely been reported in
general medical journals, but is well recognised
in renal transplantation and in other disorders
treated with high dose methylprednisolone,
with 16 reports since 1976.21
High dose methylprednisolone has recently

been used successfully in painful bone crisis in
sickle cell anaemia.22 We suggest that MRI
studies be performed in such patients to deter-
mine if a similar pathophysiology is present, as
has been suspected for many years.23 Following
our experience we would suggest that high
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dose methylprednisolone treatment should be
considered in cases of Gaucher's disease with
bone crises. Since this is significantly more
effective than the lower dose prednisone
regime we would recommend 1 g/m' orally x 2
days followed by 60 mg/m2 prednisone orally
daily, reduced to 10 mg over five days. We
would, however, strongly suggest reserving this
treatment for clearly documented significant
bone crises (with bone scan and MRI) to pre-
vent inadvertent high dose steroid treatment of
septic osteomyelitis. The treatment is not to be
undertaken lightly in these patients, who are
often osteoporotic from the disease itself, but it
is certainly justified as the only effective means
to date of controlling intolerable pain in a
severe bone crisis. It is as yet unknown whether
this treatment will affect the tendency to
fracture at the site of bone crisis.
Enzyme replacement therapy has been re-

ported to prevent the progression of sympto-
matic skeletal disease,24 and bisphosphonates
have generally reduced bone crises and frac-
tures in patients of this type.25 Thus it is hoped
that bone crises will become obsolete. How-
ever, some patients continue-at least
initially-to have such episodes while on
enzyme replacement therapy,26 so knowledge of
a treatment that can render patients pain-free
within hours will still be of value in the future
for those caring for patients with bone crisis in
Gaucher's disease.

Presented in part at the NIH Technology Assessment
Conference on Gaucher Disease, Current Issues in Diagnosis
and Treatment, February 27-March 1, 1995, NIH Bethesda,
Maryland, USA.
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