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ABSTRACT
Objective: To describe the typical sites
of stress fractures in the lower extremi -
ties and pelvis in rheumatoid patients
(rheumatoid arthritis, juvenile chronic
arthritis, psoriatic arthritis, ankylosing
spondylitis).
Methods: Thirty-three patients with 52
s t ress fra c t u res [mean age 44 ye a rs
(range 11-73)] were studied at the au -
thors’institution when they were being
t re ated for their rheumatic diseases.
Fo u rteen patients had RA, 9 JCA, 5
PsoA, and 5 SPA. Stress fractures were
detected from patient documents and
from series radiographs in suspected
cases. In some cases magnetic re s o -
nance imaging was also performed.
Results: One patient presented with 5
fractures, 2 patients with 4 and 3 frac -
tures, and 7 patients with 2 fractures
each. Other patients (n = 19) had only
one fracture each. The metatarsal (MT)
bones were the most common site of in -
volvement. Twenty-five of the 52 frac -
tures were located on MT I-V. The sec -
ond and third most common sites were
the fibula (n = 13) and tibia (n = 6). All
fractures of the lower tibia or fibula
were associated with valgus malalign -
ment of the ankle.
Conclusion: If a patient with rheumat -
ic disease experiences sudden and un -
explained pain localised in the forefoot,
above the ankle, below the knee, or in
the pelvis, a stress fracture should be
suspected. Patients with severe osteo -
p o ro s i s , high-load cort i c o s t e roid or
methotrexate therapy, or marked joint
deformity are at high risk of developing
stress fracture.

Introduction
Stress fractures occur rather frequently
among rheumatoid patients. The causes
i n clude osteoporo s i s , c o rt i c o s t e ro i d
and methotrex ate therapy, joint stiff-
ness, or deformity, but also unaccus-
tomed exe rcise after re c o n s t ru c t ive
joint surgery (1). Pain, swelling, and di-
sability arising from the fracture site
are sometimes initially misdiagnosed.
Diagnosis may be delayed by the late
ap p e a rance of callus (2), and ra d i o-
graphs are often normal until the devel-
opment of a periosteal reaction or corti-
cal thickening 2-4 weeks after the ap-

pearance of symptoms. Little informa-
tion is available in the literature con-
cerning the sites of stress fractures in
these patients. The aim of the present
study was to describe the typical sites
of stress fractures in patients with rheu-
matoid arthritis.

Materials and methods
We studied 33 rheumatoid patients who
had a total of 52 stress fractures of the
l ower ex t remities or pelvis. Pat i e n t s
were treated at the authors’ institution,
R h e u m atism Fo u n d ation Hospital
( R F H ) , H e i n o l a , Fi n l a n d, b e t we e n
1995-1999 for their chronic inflamma-
t o ry joint diseases, wh i ch incl u d e d
r h e u m atoid art h ritis (RA), j u ve n i l e
chronic arthritis (JCA), psoriatic arthri-
tis (PsoA), and ankylosing spondylitis
( S PA). The diagnoses of stress fra c-

Table I. Demographic data of the 33 pa-
tients with chronic inflammatory joint dis-
ease and insuffi c i e n cy fra c t u res. (mean,
range, proportion).

Parameter Value

Male/female (n) 3/30 

Age (year) 44 (11-73)

CRP (mg/ml) 25 (0-99)

ESR (mm/h) 35 (3-141)

Corticosteroid dosage (mg/d) 7 (1-20)

Cytotoxic medication (n) 17/33

Duration of the disease (year) 21 (1-60)

CRP: C-reactive protein; ESR: erythrocyte sedi-
mentation rate: Corticosteroid dosage: predni-
solone equivalent dosage/day.

Table II. D i s t ri bution of the anat o m i c a l
sites of insufficiency fractures (n = 54) in
patients (n = 33) with chronic inflammato-
ry joint diseases.

Anatomical site N

Metatarsal bones (I-V) 25 (1-10-7-4-3)

Fibula 13

Tibia 6

Calcaneus 3

Proximal shin 2

Distal shin 2

Femoral neck 1

Distal femur 1

Sacrum 1

Proximal and distal shin; simultaneous tibial
and fibular fractures.
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tures were based on series of plain radi-
ographs in every patient, but in some
cases magnetic resonance imagi n g
(MRI) was also performed. The mean
age of the patients (30 women, 3 men)
was 44 (range 11-73) years at the time
of diagnosis. Patients with tra u m at i c
and peri p rosthetic fra c t u res we re ex-
cluded. All patients experienced sud-
den pain and swelling without obvious
injuries localised over the site of invol-

vement, fulfilling the criteria for stress
(insufficiency) fracture. 

Results
There were 14 patients with RA (mean
disease duration 22 years), 9 patients
with JCA (24 years), 5 patients with
PsoA (17 years), and 5 patients with
SPA (18 years). Ten patients were treat-

ed with oral corticosteroids (predniso-
lone) and 3 patients received cytotoxic
agents (methotrex ate). Combinat i o n
medication was given to 14 patients.
One patient had 5 fractures, 2 patients
had 4 fractures, 2 patients had 3 frac-
tures, and 7 patients had 2 fractures.
Other  patients (n = 19) had only 1 frac-
ture. The metatarsal (MT) bones (25/52
fractures) were the most common sites
of involvement (Fig. 1), and of these
MT II (n =10) was involved most fre-
quently. Thirteen fractures were locat-
ed on the fibula and 6 on the tibia. Four
patients had both tibial and fibular frac-
tures presenting simultaneously; 2 of
these were on the distal and 2 on the
proximal shin (Fig. 2). One distal fe-
moral fracture and 1 femoral neck frac-
t u re we re detected. More ove r, 3 cal-
caneal fractures (Fig. 3) and 1 sacral
fracture were found. Most patients ex-
p e rienced sudden pain and swe l l i n g,
especially after femoral and shin frac-
tures. A female patient with a dislocat-
ed fe m o ral neck fra c t u re underwe n t
emergency surgery for severe pain and
disability. On the other hand, in some
cases of MT fractures patients had only
mild pain and swelling, and the positive
d i agnosis was made by pure coinci-
dence. All the stress fractures were pri-
marily suspected and verified within 4
weeks after the complaint.
Calcaneal fractures presented diagnos-
tic pro blems and we re confi rmed by
MRI during the fi rst 4 weeks. Lat e r
they could also be detected in plain ra-
d i ographs. Two patients with sacra l
f ra c t u re ex p e rienced low back pain
with sciat i c a , and the diagnosis wa s
confirmed by MRI. All fractures of the
distal tibia and fibula were associated
with valgus malalignment of the ankle.
One patient with distal shin fra c t u re
had previously undergone ankle arthro-
desis. All 3 patients with distal fibular
f ra c t u re showed valgus defo rmity of
the hindfoot with subtalar destruction.
All but 2 patients (1 combined proxi-
mal shin and 1 subcapital femoral frac-
ture) were treated non-surgically. Rest
and non-weight-bearing with crutches
were the therapeutic approaches used
most frequently. Some patients requir-
ed bracing to reduce the level of activi-
ty. 

Fig. 1. Stress fracture of the MT III in a patient
with JCA.

Fig. 2. Simultaneous proximal tibial and fibular
stress fracture with severe valgus deformity of
the knee in a patient with RA. Note the severe
osteoporosis. This patient underwent  total knee
replacement.

Fig. 3. Stress fracture of the calcaneus in a patient with RA. Plain radiographs taken repeatedly within
the 1st month were negative.
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Discussion
Tenderness or swelling arising from the
joints, tendons, or bursae is not usually
a diagnostic problem in patients with
RA. If these complaints are located in
the bone, stress fractures should be sus-
pected. Our patients typically experi-
enced sudden and severe pain localised
over the foot, above the ankle, or below
the knee. Diagnosis is frequently con-
fi rmed ra d i ograp h i c a l ly within 4 we e k s .
In the present seri e s , o n ly calcaneal
f ra c t u res presented diagnostic pro-
blems and we re confi rmed by MRI.
MRI investigation offers excellent sen-
sitivity (3), but unfortunately it is often
c o n t ra i n d i c ated in patients with RA
due to metal fi x at o rs and implants.
C o m p u t e rised tomograp hy (CT) and
bone scintigraphy (4) are also benefi-
cial in the early diagnosis.
D e fo rmities of the lower limb we re
often present, valgus angulation of the
knee or subtalar joint occurring most

frequently (2). Factors related to ankle
or subtalar art h rodesis contri bute to
stress fractures by increasing the bend-
ing fo rces transmitted to the distal
aspect of the tibia by the longer lever
a rm of a more ri gid foot associat e d
with a concomitant decrease in the
m e chanical strength of the bone (5).
O s t e o p o rosis occurred fre q u e n t ly in
these patients. One patient with com-
bined proximal shin fra c t u re showe d
s eve re osteoporosis and underwe n t
total knee replacement. In the present
series only one subcapital femur frac-
ture was encountered (6).
If a rheumatoid patient ex p e ri e n c e s
sudden, unexplained pain localized in
the forefoot, above the ankle, below the
knee, or in the pelvis, stress fracture
should be suspected. Patients with se-
vere osteoporosis, high-load corticos-
t e roid or methotrex ate therapy, o r
marked joint deformity are at high risk
of developing stress fractures (1, 7). 
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