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Abstract
Objective
To report 9 patients with rheumatic diseases referred to our observation due to presumed exacerbation of
their rheumatic disease, subsequently diagnosed as stress insufficiency fractures, and to characterize the
clinical profile of patients prone to this complication.

Methods
The medical history of the patients was reviewed with special emphasis on their rheumatic disease, its
course, duration and management, their menopausal state, location and characteristics of the fracture, its
presentation and the initial presumed diagnosis, the delay in diagnosis, imaging diagnostic tests performed
and outcome. Three representative case reports are presented.

Results
All 9 patients were women, 8 of them aged 50 years old or more, 8 with rheumatoid arthritis and 1 with
polymyalgia rheumatica. They were all treated with corticosteroids and had reduction in their bone mass
density when evaluated. Three of the patients presented with subcapital fracture of the femur, 4 had frac-
tures of metatarsal bones and 2 had fractures of the distal tibia. In only one patient was a stress fracture
initially suspected. Diagnosis was delayed by a mean of 31 days.

Conclusion
The diagnosis of stress fractures in patients with rheumatic diseases may often be delayed or missed, and
thus improperly treated. Increased awareness of this entity is of importance for prompt diagnosis and
correct management.
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Introduction

Non-traumatic bone fractures may result
from physical stress by two main mecha
nisms: an extreme muscle strain (fatigue
fracture) or anormal muscle strain ef-
fect on pre-existing bone weakness (in-
sufficiency fracture). Stressfractureisa
recognized complication of rheumatoid
arthritis (RA) (1, 2). In anumber of case
reports, attention has been drawn to
stress fractures occurring in the pelvis
(3, 4), upper and lower tibia (5, 6), or
the hindfoot (7).

Rheumatic patients present several pre-
disposing factors to fractures such as:
periarticular or diffuse osteoporosis sec-
ondary to inflammation and disuse (8),
or to prolonged treatment with cortico-
steroids (9) or methotrexate (10); and
deformities which cause the abnormal
distribution of mechanical stress on
bones (2). Though stress fractures in
these patients are probably not rare, in
many cases they may be underdiagnosed
or misdiagnosed if the symptoms are at-
tributed to an exacerbation of synovitis,
avascular necrosis or other orthopedic
and rheumatic conditions.

During the last year, following the rec-
ognition of an outstanding case (case 1)
and our increased awareness of thisen-
tity, we diagnosed 8 additional rheumatic
patients with stress fractures. This fact
re-taught us the old lesson that aware-
ness remains a prime prerequisite for
diagnosis, and promoted us to charac-
terize the clinical profile of these pa-
tients.

Patients and methods

Patients

The study included 9 patients with rheu-
matic disease followed at the rheuma-
tology outpatient clinic, referred to our
observation due to a presumed exacer-
bation of their rheumatic disease, sub-
sequently diagnosed as stress fractures.

Clinical study

The patients and their charts were re-
viewed, with special emphasis placed on
the history and course of their rheumatic
disease, its duration and treatment, their
menopausal state, hormone replacement
or osteoporosis treatment, location and
characteristics of the fracture, the pre-
senting symptoms and signs, the initial
presumed diagnosis, the delay in diag-
nosis, imaging diagnostic tests perform-
ed, and outcome. Dual energy X-ray
absorptiometry (DXA) of the lumbar
spine was performed in 7 patients.

Results

Eight out of the 9 patients were aged 50
years old or more (mean age 58 years,
range 31 - 73 years). Eight of them had
RA and one had polymyalgia rheuma-
tica, with amean disease duration of 16
years (range 1-29 years). All of the pa-
tients except one were treated with corti-
costeroids and presented significant re-
duction in their bone mass density when
studied (Table ). Except for case 3, nei-
ther hormonal replacement therapy nor
bi sphosphonates were ever used in these
patients. Three of the patients suffered

Table . Epidemiological and clinical characteristics of 9 patients with rheumatic diseases

who presented with stress fractures.

Agel Disease dur-

Yrs. in menopause/

gender  ation/years  Treatment of the rheumatic disease T-score (DXA)
Casel 73/ F RA /5 Prednisone 5 mg/d 25yrs; T=-3.1
Case 2 50/ F RA /25 Prednisone 10 mg/d, gold, azathioprine  Oyrs. T =-2.5
Case 3 53/ F RA /22 Prednisone 15 mg/d, MTX, Cy 4yrs; T=-27
Case 4 70/ F RA /29 Prednisone 10 mg/d, MTX 25yrs; T=-34
Case5 71 F RA /12 Prednisone 5 mg/d, MTX 21yrs.; ND
Case 6 65/ F PMR/1 Prednisone 10 mg/d 15yrs; T=-25
Case7 65/ F RA/5 MTX, NSAIDs ND
Case 8 52/ F RA /25 Prednisone 10 mg/d, MTX, MNC 4yrs, T=-29
Case9 3V F JRA /27 Prednisone 10 mg/d, MTX, MNC T=-29

RA: rheumatoid arthritis; PMR: polymyalgiarheumatica; JRA: juvenile rheumatoid arthritis, MTX:
methotrexate; MNC: minocycline; Cy: cyclosporing; NSAIDs: non-steroidal antiinflammatory drugs.
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from a subcapital fracture of the femur
(which was bilateral in one case), 4 had
fractures of metatarsal bones and 2 had
fractures of the distal tibia. In only one
case (Case 3) was stress fracture sus-
pected upon referral.

Synovitis, avascular necrosis or trochan-
teric bursitis was suspected in 8 patients
and in 2 of the cases (Cases 2 and 4), the
dosage of corticosteroids was initially
increased due to a suspected exacerba-
tion of their primary disease. Except for
Case 3, diagnosis was delayed in all
cases by amean of 31 days (range 7-90).
Six of the cases were finally diagnosed
by X-rays, whilein 3 casesisotopic bone
scan disclosed the stress fractures (Ta-
blell).

Repr esentative case reports

Casel

The patient is a 70-year-old woman with
seropositive RA of 5 years duration ini-
tialy treated with methotrexate, sulpha-
zalazine and minocycline. Over the last
3 years, her disease has been well con-
trolled with the addition of prednisone
at a dosage of 5 mg/d. Bone absorptio-
metry performed one year previously
revealed a significant reduction in bone
mass (T score -3.1). The patient refused
hormone replacement therapy, could not
tolerate alendronate and treatment with
calcium, and 1,25 (OH) vitamin D (25
mcg/d) produced hypercalcemia. Her
parathyroid hormone levels were nor-
mal.

In November 1998, she presented with
asudden and severe pain in her right hip.

She denied any history of trauma. Her
pain was exacerbated when standing and
walking, and was partially relieved by
rest. Physical examination disclosed ex-
quisite tenderness on rotation of the right
hip and limited range of movement. An
X-ray of the hipswas interpreted as nor-
mal (Fig. 1a). Ultrasound of the right hip
disclosed effusion in the joint. The pa-
tient was prescribed NSAIDs and rest
and a bone scan was ordered. A week
later, there was no improvement in her
complaint. The Tc diphosphonate iso-
topic scan was consistent with avascu-
lar necrogis of the femoral head or trauma
(Fig. 1b). An X-ray of the hip repeated 2
weeks after the presentation disclosed a
subcapital fracture of the right femur
(Fig. 1c). The patient underwent total hip
replacement with complete recovery.

Case?2

A 50-year-old woman presentedwith se-
vere, deforming seropositive RA of 25
years duration. She has been treated with
corticosteroids for the last 20 years at a
mean prednisone dosage of 10 mg/d and
was currently receiving gold, azathio-
prine and prednisone 10 mg/d. She had
ahistory of renal stones and was treated
with 500 mg cal cium without vitamin D.
The patient presented with sudden and
severe pain in the left foot which exac-
erbated on walking and was partialy re-
lieved by rest. Physical examination dis-
closed deformed rheumatoid feet with
severe subluxation of the metacarpho-
phalangeal joints (MTPs), and swelling,
redness and warmth over the left 4th

MTP. X-ray of the feet revealed marked
subluxation of the MTPs with erosive
changes (Fig. 2a). The patient was pre-
scribed rest and the dosage of prednisone
was raised to 15 mg/d without improve-
ment. Anisotopic scan 10 days later sug-
gested a stress fracture of the 4th meta-
tarsal bone. X-rays of the foot performed
at this time confirmed the diagnosis of
stress fracture, revealing callus forma-
tion (Fig. 2a). A month |ater the patient
presented with the same clinical picture
in the 5th metatarsal bone, diagnosed as
new stress fracture by a repeat radio-

graph.

Case3

The patient is a 53-year-old woman with
seropositive RA of 22 yearsduration, and
severe deformities of the hands, ankles
and feet. She had been continuously
treated with prednisone for the last 17
years, at amean daily dosage of 10 mg
and was currently receiving treatment
with methotrexate and cyclosporine A.
She had been treated with etidronate and
calcium for the last year.

The patient presented with acute pain in
the distal |€eft fibula, without a history of
trauma. On examination, she had clear
synovitis of the left ankle with swelling,
redness and tenderness, which was
prominent on the left distal tibia. A pos-
sible diagnosis of synovitis versusin-
sufficiency fracture was suspected. Tech-
netium isotopic bone scans and X-rays
confirmed a stress fracture of the left
fibula

Tablell. Characteristics of stress fracturesin 9 patients with rheumatic diseases

Delay in Diagnostic
Location of fracture Presenting signs Referral diagnosis diagnosis (days)  imaging test
Casel Subcapital, right femur Tenderness on rotation Synovitis 15 Tc scan, X rays
Case 2 4th & 5th metatarsals Swelling, redness, warmth Synovitis 21 Tc scan, X rays
Case3 Left distal fibula Swelling, redness, warmth Synovitis vs stress fracture 7 Tc scan, X rays
Case 4 2nd & 4th metatarsals Swelling, redness, warmth Synovitis 15 X rays
Case 5 Subcapital, left femur Tenderness on rotation Avascular necrosis 60 X rays
Case 6 Subcapital, right & left femur ~ Tenderness on trochanteric bursa Trochanteric bursitis 30 X rays
Case7 Left distal tibia Tenderness Synovitis 15 X rays
Case 8 3rd metatarsal Swelling, redness, warmth Synovitis vs stress fracture 90 X rays
Case 9 5th metatarsal Swelling, tenderness Synovitis 21 X rays
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AT

(b)

Fig. 1. Case 1. (a) Initid film - athin sclerotic line can be seen at the media sub-capital
areaon theright. Thefilm wasinterpreted as norma. (b) Tc 99-bone scan performed a
week |ater shows increased uptake at the Rt proximal femur, which could represent
avascular necrosis or trauma. (c) X-ray of the same patient 10 days later; awide ob-
lique, sclerotic partia fracture line can be seen, confirming the diagnosis of stressfrac-
ture.

Fig. 2.Case 2. (a) Initial film of both feet showing severe changes compatible with rheumatoid arthritis; no fracture can be seen. (b) Ten days later, calus formation
is gpparent at the mid-portion of the left 4th metatarsus, representing a stress fracture.
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Discussion

We have described 9 patients with pre-
existing rheumatic diseases who pre-
sented with acute pain in the hip, feet or
legsinitially suggesting exacerbation of
their rheumatic condition. None of them
gave ahistory of increased physical ac-
tivity or trauma preceding the onset of
symptoms. All except one were misdiag-
nosed on referral as having synovitis or
avascular necrosis, resulting in delay of
the diagnosis and improper treatment in
some of the cases. Female gender, post-
menopausal age, osteoporosis and corti-
cogteroid treatment were common deno-
minatorsin 8 cases. The potential causes
of stress fractures in these patients were
severe osteoporosis and the presence of
joint deformity, muscle weakness and
spasm with resulting ateration in force
distribution across joints.

There are two types of stress fractures:
1) the fatigue type in which abnormal
muscle or mechanical strain on healthy
bone with normal elastic resistance leads
to afracture. Thistype of fractureis com-
monly seen among young army recruits
and in persons engaged in sport activi-
ties (12).

2) Theinsufficiency type in which nor-
mal strain on bones with diminished elas-
tic resistance leads to fracture (12, 13).
Thisisusually found in patients with
bone diseases or rheumatoid arthritis.
Severd risk factors may contribute to the
formation of insufficiency fracture such
as osteoporosis due to the underlying
disease, decreased mobility, corticoster-
oids or methotrexate, cartilage viability,
joint instability, deformity and unbalanc-
ed distribution of forces as well as post-
surgery regain of unaccustomed physi-
cal activity (2, 8-10, 14).

In 1941, Baer first reported a series of
cases of fracturesin chronic arthritis
(15). Since then, several reports have
confirmed this association. The most
common sites of fracture are the femur
neck (15, 16) and tibia (6, 17). Other sites
frequently involved are the pelvis (4) and
the fibula (6, 12, 18). Fractures of the
metatarsas (2), ulna (19), radius (15) and
hindfoot (7) have seldom been reported
in rheumatic patients.

There are several factors which may
mask the diagnosis of stress fracturesin
patients with rheumatic diseases:

1. In these patients, stress fractures re-
lated symptoms may mimic exacerbation
or complication of the underlying dis-
ease. Wei described 2 patients with stress
fracture of the fibular head, masquerad-
ing as monoarticular flares of ankle dis-
eases (20), while Straaton et al. reported
3 patients with RA and insufficiency
fractures of the distal tibia misdiagnosed
as cellulitis (21). Joint deformities with
anatomical changes make the precise
clinical location and evaluation of the
physical findings difficult - thisis espe-
cialy truefor stress fractures, which in-
volve the metatarsals in rheumatoid pa-
tients with severe subluxation of the
MTPjoints.

2. Radiographsin patients with RA are
often pathological, showing basic ero-
sive changes and subluxation, but they
may not reveal insufficiency fracturesin
their first stages (22). In well-aligned
fractures, callus formation may be the
first and only radiological sign, and this
could be delayed or depressed in rheu-
matoid patients and as a result of corti-
costeroid or immunosuppressive therapy.
This problem can be overcome by Tech-
necium-99 mm diphosphonate bone
scintigram which shows increased up-
take of the radiotracer at the fracture site
as early as 48 hours after its occurrence
(23), although it should be remembered
that bone in the vicinity of the inflamed
joints may also concentrate the radio-
tracer.

Insufficiency fractures may be prevent-
able through a high level of awareness
of the problem on the part of the physi-
cian and intensive treatment and preven-
tion of osteoporosis. In patients with se-
verejoint deformities of the lower limbs,
the use of shoe orthoses or a cane which
may reduce strains should be considered
(24, 25).

In conclusion, although stress fractures
are apossible and recognized complica
tion in patients with rheumatic disease,
especially postmenopausal women with
osteoporosis, we feel from our own ex-
perience that they may be much more
frequent than currently suspected. As
reflected in the present study and from
the review of the literature, the diagno-
sis of stress fracturesin this constella-
tion may often be delayed. Increased
awareness of this entity is thus of im-
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portance for prompt diagnosis and cor-
rect treatment.
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