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Introduction

In some patients who had been diagnosed as suffering
from rheumatoid arthritis (RA), no destructive changes
had appeared in any of their joints, and no active arthritis
could be identified in any joints several years after the
diagnosis. These patients in stage I by the classification
of Steinbrocker et al.,1 are also classified as having monocy-
clic-type RA.2 In these patients, either the RA is inactive, or
there is a possibility that they did not have RA. In some of
these patients, the symptoms of RA had occurred during
the menopause, and their symptoms were found to re-
semble menopausal symptoms. Gynecologically, polyar-
thralgia is well known as one of the symptoms of the
menopausal syndrome.3,4 Nobunaga5 has recently proposed
a new concept for menopausal rheumatism which accepts
RA-like symptoms as part of the menopausal syndrome.
We hypothesized that either the menopause influences
these joint symptoms, or it induces joint symptoms which
are similar to those of RA. This study was performed to
assess the relationship between joint symptoms and meno-
pausal syndrome in patients with stage I and monocyclic-
type RA.

Materials and methods

We reviewed the cases of 156 female patients who had been
diagnosed as having RA, based on the 1987 revised Ameri-
can College of Rheumatology (ACR) criteria, more than 2
years before this study started.6 The age at diagnosis of RA
ranged from 40 years to 60 years. The mean age at the time
of this study was 59.0 years, and the mean age at RA
onset was 49.7 years. The mean period from RA onset to
this study was 8.9 years. The RA stage, as defined by
Steinbrocker et al.,1 was I in 11 patients, II in 17 patients, III
in 53 patients, and IV in 75 patients. In 6 out of 11 patients
with stage I, joint symptoms had first appeared during the
menopause. One patient had collagen disease, and this case
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Abstract This study was performed to assess the relation-
ship between joint symptoms in rheumatoid arthritis (RA)
and symptoms in menopausal syndrome. Detailed analyses
of the clinical course, laboratory data, joint symptoms, and
symptoms of menopausal syndrome were performed for
five patients with stage I and monocyclic-type RA. The age
when joint symptoms first appeared coincided with the age
of menopause in all patients, and the mean age was 51.0
years. The mean period from menopause to this study
was 5.4 years. All patients showed more than six meno-
pausal syndrome symptoms. Two patients were confirmed
gynecologically to have definite menopausal syndrome,
and accordingly hormone replacement therapy (HRT) was
given. In one patient, the polyarthralgia disappeared after
she received HRT. All the American College of Rheuma-
tology (ACR) criteria, with the exception of subcutaneous
nodules, can be explained as symptoms related to estrogen
deficiency in menopausal syndrome because estrogen
regulates the production of inflammatory cytokines such as
IL-1, IL-6, and TNFα, and these cytokines are produced
in greater abundance in conditions of estrogen deficiency.
Estrogen deficiency at the menopause influences joint
symptoms and inflammatory parameters in rheumatoid
arthritis. Estrogen deficiency in menopausal syndrome may
induce joint symptoms resembling RA.

Key words Diagnostic criteria · Estrogen · Interleukin ·
Menopausal syndrome · Rheumatoid arthritis



231

was excluded from the study. Therefore, five patients were
finally assessed in this study. Detailed analyses of the clini-
cal course, laboratory data, joint symptoms, and symptoms
of menopausal syndrome were performed for each patient.

In order to assess the symptoms of menopausal syn-
drome, the Kupperman index was utilized.3 This index con-
siders 11 factors (vasomotor complaints such as hot flashes,
paresthesia, insomnia, nervousness, melancholia, vertigo,
fatigue, myalgia/arthralgia, headache, palpitations, and for-
mication). These factors are related to estrogen deficiency.
Arthralgia is one factor in menopausal syndrome. For each
factor, the severity was classified as none, slight, moderate,
or marked. All five patients were asked to recall whether
they had suffered from these symptoms at the time when
their joint symptoms had first appeared, and they were also
asked to record the severity of each index. The beginning of
the menopause was defined as the time when menses be-
came irregular, while the end of the menopause was defined
as 1 year after the final menses.

Results

Detailed data of the patients are given in Table 1. Some of
the data for case 5 were not available because the patient
first came to our hospital 3 years after the joint symptoms
had appeared. The age when joint symptoms first appeared
coincided with the age of menopause in all patients, and the
mean age was 51.0 years (SD 2.1 years; range 48–54 years).
The mean period from menopause to this study was 5.4
years (SD 3.0 years; range 3–10 years). At the time of diag-
nosis of RA, all patients had joint symptoms and morning
stiffness. Rheumatoid factor was positive in all patients. C-
reactive protein (CRP) and erythrocyte sedimentation rate
(ESR) were elevated in all patients. However, at the time of
this study, these patients could no longer be diagnosed as
having RA based on the 1987 ACR criteria because they
did not have enough joint symptoms. CRP was in the nor-
mal range in four patients, and ESR was in the normal
range in three patients. At the time of this study, no erosive

change was identified in any joints on radiographs. Periar-
ticular bone atrophy was observed on radiographs of the
hands in all five patients (Fig. 1).

All patients demonstrated more than six factors of the
menopausal syndrome (Table 2). Two patients (cases 2 and
4) were determined gynecologically to have definite meno-
pausal syndrome, and accordingly hormone replacement
therapy (HRT) was given. In case 2, the values of estrogen
and follicle-stimulating hormone (FSH) during the meno-
pause were 18.6pg/ml (normal range �20pg/ml) and
65.7mIU/ml (normal range �35mIU/ml), respectively. In
case 4, the values of estrogen and FSH at the time of
this study were 12.0pg/ml and 167.7mIU/ml, respectively.
These data verified a deficiency of estrogen. Figures 2 and 3
show the clinical course of case 2. In our hospital, 0.625mg/
day conjugated estrogen and 2.5mg/day medroxypro-
gesterone acetate are administrated orally for HRT. Al-
though ESR and CRP were dramatically decreased after
the administration of 2.5mg/day prednisolone and nonste-
roidal anti-inflammatory drugs, the patient continued to
complain of polyarthralgia after 10 months of Auranofin
administration. However, the polyarthralgia disappeared
after she received HRT. Grip strength was also improved
after she received HRT.

Discussion

All the ACR criteria, with the exception of subcutaneous
nodules, can be explained as symptoms related to estrogen
deficiency in menopausal syndrome. Estrogen regulates the
production of inflammatory cytokines such as IL-1, IL-6,
and TNFα, and it has been proved that these inflammatory
cytokines are produced in greater abundance in conditions
of estrogen deficiency.7 Horai et al.8 reported chronic
inflammatory arthropathy resembling rheumatoid arthritis
in interleukin-1 receptor antagonist (IL-1ra)-deficient mice.
Estrogen deficiency may induce some degree of arthritis.
Estrogen deficiency also induces postmenopausal os-
teoporosis because IL-1 and TNFα are among the most

Table 1. The results of each case

Age CRP ESR RAHA Swollen Tender Morning
joint joint stiffness (m)

At menopause
Case 1 51 1.0 27 40 8 1 300
Case 2 48 0.5 30 2560 3 4 300
Case 3 54 1.5 9 40 3 4 10
Case 4 51 4.3 79 320 6 4 60
Case 5 51 – 88 – – – 10

In the study
Case 1 58 0.2 28 �40 0 1 0
Case 2 51 0.2 16 640 0 0 0
Case 3 58 0.1 6 �40 0 0 0
Case 4 54 0.9 12 40 0 0 0
Case 5 61 0.0 42 �40 0 0 0

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; RAHA, rheumatoid arthritis
hemagglutimation
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powerful stimulants of bone resorption.7,9–12 This mecha-
nism of postmenopausal osteoporosis is the same as the
periarticular bone atrophy that is seen in the early stage
of RA. Inflammatory cytokines such as IL-6 also elevate
CRP.13 Since estrogen regulates the metabolism of water,
and since estrogen receptors also exist in skin and connec-
tive tissue, estrogen deficiency can induce exsiccation of
organs, which could lead to stiffness of joints.4 Furthermore,
IL-6 induces the differentiation of B cells and production of
antibody such as rheumatoid factor.13 Rheumatoid factor
has been reported to be detected in IL-1ra-deficient mice.8

Therefore, elevated IL-1 and IL-6 can produce rheumatoid
factor. Furthermore, nervousness, melancholia, and fatigue
in menopausal syndrome are also observed in patients with
chronic inflammatory diseases such as RA. Based on these
findings, it appears that estrogen deficiency can influence

Fig. 1. Anteroposterior radiograph of the right hand in
case 2. Only periarticular osteoporotic change was
recognized on the radiograph of the hand (left) at the
time of diagnosis of RA. No destructive change was
identified on the radiograph of the hand (right) 3 years
after that diagnosis

Table 2. Factors in menopausal syndrome

Case 1 Case 2 Case 3 Case 4 Case 5

Vasomotor 3 0 1 3 1
Paresthesia 2 2 1 1 0
Insomnia 3 2 0 1 0
Nervousness 3 1 2 1 2
Melancholia 3 1 2 1 0
Vertigo 1 0 2 0 1
Fatigue 2 2 2 2 1
Myalgia/
arthralgia 3 2 2 2 2
Headache 2 1 2 1 1
Palpitations 1 1 0 1 0
Formication 2 0 1 0 0

0, none; 1, slight; 2, moderate; 3, marked

Fig. 2. Clinical course of case 2. Erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) were dramatically decreased after
administration of 2.5 mg/day prednisolone and nonsteroidal anti-
inflammatory drugs. However, the patient continued to complain of
polyarthralgia after 10 months administration of Auranofin. Paresthe-
sia and polyarthralgia disappeared after receiving HRT

Fig. 3. Clinical course of case 2. The patient did not complain of
morning stiffness after administration of prednisolone and nonsteroi-
dal anti-inflammatory drugs (NSAID). Grip strength was gradually
improved after receiving HRT
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the joint symptoms in female patients with RA. While es-
trogen deficiency may induce joint symptoms similar to RA
in female patients with menopausal syndrome. A connec-
tion between the onset of RA and the menopause has been
reported.14,15 To our knowledge, however, there are few
studies that focus on RA-like symptoms in menopausal
women.

One sign, which was recognized in all five cases in this
study, was joint swelling without recognizable synovitis.
Although synovitis and pannus were microscopically
proved in joints in IL-1ra knockout mice, no massive syno-
vitis was reported.8 Synovitis has not been reported in the
symptoms of the patients with menopausal syndrome.3,4 On
the other hand, synovitis is the most characteristic phenom-
enon in early RA.16,17 Massive synovitis may be used to
differentiate RA from joint symptoms in menopausal syn-
drome. We asked cases 2 and 4 to allow MRI of their hands.
In case 2, MRI could not be used owing to a clip in her
brain. In case 4, no synovitis was detected on MRI.

In this study, five out of 156 RA patients (3.2%) were
considered to have menopausal syndrome which had influ-
enced or induced joint symptoms. Therefore, such patients
are not very rare. To date, the menopause has not been
taken into account when RA activity was being assessed. In
fact, we do not consider the menopause when we made a
diagnosis of RA. Nowadays, early diagnosis and early treat-
ment of RA are recommended.18,19 Although we do not
disagree with the criteria for early RA, it is important to
note whether there is a connection between the time of
onset of RA and the menopause. Menopausal syndrome
should be included as one of the differential diagnoses of
early RA. Further investigations are necessary in order to
assess the detailed relationship between RA and meno-
pausal syndrome.

Abrahamsen et al.9 reported that a lower compensatory
increase in IL-1ra mRNA was demonstrated in women with
rapid bone loss after the menopause. Lower monocyte IL-
1ra secretion may contribute to the degree of arthritis in
menopausal women.
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