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Background: Rheumatoid arthritis (RA) is known to have many predisposing factors.

Objective: We studied individuals whose RA was initiated by physical injuries.

Patients and methods: Sixty patients (43 females), previously well, developed RA following 

trauma. No other known environmental or familial influences were present. Fourteen sustained 

a fracture; of the 46 who did not, 36 sustained multiple injuries that in part involved the axial 

skeleton. Subsequent unremitting daily pain, stiffness, limited motion, pain on motion, and/or 

swelling in the injured areas were mandatory for inclusion.

Results: Nine months after injuries (span: 2 weeks–36 months), more obvious signs of inflam-

mation (IM) appeared in multiple other joints that were previously not affected by the original 

trauma. In those with laboratory tests done prior to the spread of IM (30/60), 22 (73%) were 

normal until an average 8 months after the spread of IM. Of the entire cohort of 60, only 23% 

had a positive rheumatoid factor, but 43% had a positive antinuclear antibody.

Conclusion: It seems apparent that any severe trauma to a joint may precipitate an ongoing 

localized chronic inflammatory disorder for an indefinite period of time, which may then lead 

to the spread of IM to multiple other joints. The initiation of RA following trauma warrants 

consideration as a legitimate entity.
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Introduction
The relationship between physical trauma and the subsequent appearance of rheuma-

toid arthritis (RA) remains a subject of considerable controversy despite numerous 

publications and case reports on this topic.1–5 It is generally accepted that physical 

injuries can readily aggravate a preexisting arthritic condition, but the initiation of 

chronic systemic inflammation (IM) following trauma in a previously normal person 

is more difficult to substantiate.

Although the clinical manifestations and pathology of RA are well known, its cause 

remains unknown. Observations that RA can begin following a variety of different 

infections, severe emotional upset, or various vaccinations coexist with environmental 

risk factors such as insecticides, pesticides, smoking, periodontitis, hypoxia, hormonal 

imbalances, and prolonged exposure to unusual temperature changes.6–13 This suggests 

that other predisposing factors such as trauma may also be related to the onset of RA. 

We report on 60 cases where RA was initiated by a wide variety of physical injuries, 
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including (singly or in combination): 1) obvious peripheral 

joint injuries with observable chronic IM; 2) fractures, with 

or without other structural abnormalities (eg, cartilage, liga-

ment, and/or tendon disruptions; joint dislocation); and 3) 

structural or nonstructural trauma to the axial skeleton (spine, 

hips, pelvis, and shoulders).

Patients and methods
Sixty patients (43 females), aged 23–75 years, with a variety 

of severe physical injuries comprised the study group. Of 

the 14 with fractures, there existed considerable diversity 

and multiplicity of sites, including both intra-articular and 

nonarticular areas. Thirty-six patients sustained trauma to 

diffuse areas of their spine, hips, pelvis, and shoulders, 90% 

of which coexisted with other axial and/or peripheral bone, 

joint, ligament, cartilage, and tendon injuries. Ten patients 

sustained nonstructural peripheral joint trauma where obvi-

ous observable abnormalities on physical exam persisted 

unabated. Inclusion criteria for all patients mandated con-

tinuous uninterrupted daily pain, stiffness, limited motion, 

pain on motion, and/or swelling in the injured areas without 

resolution. None had prior phenomena of any inflammatory 

systemic connective tissue disease, spondyloarthropathy, 

or ongoing arthritis in the injured areas. None had a family 

history of RA, previous severe trauma, or any other known 

predisposing environmental factors as outlined in the “Intro-

duction” section. Laboratory analyses predated the era of 

antibody testing to cyclic citrullinated peptides. The diagnosis 

of RA was based upon fulfillment of the American College 

of Rheumatology criteria in effect for the relevant years of 

patient presentation. Forty patients were self-referred and/

or physician referred, and 20 were referred by attorneys. 

Follow-up averaged 5 years.

Patients provided written informed consent for the syno-

vial biopsy procedures. Monmouth Medical Center’s ethics 

committee did not require that the authors obtain approval 

or further patient consents for this study.

Results
On the background of daily unremitting complaints and 

objective signs in the injured areas, more obvious signs of 

IM eventually appeared in multiple other small and large 

joints in 55/60 patients an average of 9 months from the 

original trauma (span: 2 weeks–36 months). Half of the entire 

cohort (30/60) were able to have blood tests drawn prior to 

the spread of IM to noninjured joints. These tests included 

routine blood counts and chemistries as well as rheumatoid 

factor (RF) via the sheep cell agglutination test, Westergren 

sedimentation rate (ESR), and antinuclear antibody (ANA) 

via indirect immunofluorescence. In 22/30 (73%) patients, 

these latter three tests were normal or  negative until an aver-

age 8 months had elapsed subsequent to the spread of IM to 

noninjured joints. Thus, on average, in this subgroup nearly 

1 and ½ years elapsed from the time of initial injuries until 

laboratory tests corroborated the patients’ complaints.

One-hundred percent of the fracture group and 80% of 

the nonfracture group have at least one laboratory abnormal-

ity encompassing these latter three tests: 23% a positive RF; 

43% a positive ANA (titer span: 1:80–1:320); and 52% an 

elevated ESR (entire cohort span: 2–100). The nine patients 

with persistently normal laboratory readings were among 

the 31/60 patients who had erosions in at least one joint and 

8/60 who had synovial biopsies revealing chronic synovitis 

compatible with RA. One-third of all erosions were seen 

in joints initially injured, and two-thirds were present in 

noninjured joints. Synovial biopsies were equally divided 

between injured and noninjured joints. None of the abnormal 

synovial biopsies revealed germinal centers or granulomas, 

and no immunohistochemical studies were performed on 

these biopsies.

The definitive diagnosis of RA in the 60 patients was 

arrived at, on average, 24 months from the occurrence of the 

original injuries. All patients eventually manifested protracted 

morning stiffness lasting several hours, and 30/60 underwent 

detailed analysis of synovial fluid (average white blood cells 

=3,700). Extra-articular manifestations were infrequent. Only 

two patients developed rheumatoid nodules, and only two 

patients manifested Sjogren’s syndrome. None developed 

vasculitis or rheumatoid lung disease. Despite permanence of 

their RA, severity within the entire cohort was quite variable 

and could not be correlated with the magnitude of injured 

areas. In one patient, an intra-articular fracture of a single 

joint led to severe RA, but in other instances multiple injuries 

were followed by a more indolent course. Five patients had 

persistent chronic IM only in the injured areas during their 

5-year follow-up (three with radiographic erosions and two 

with chronic synovitis on biopsy). They are part of a subgroup 

of 8/30 patients demonstrating abnormal laboratory results 

(ESR or sheep cell agglutination test or ANA) prior to IM 

spreading to noninjured joints. Thus, the observation of rapid 

serologic conversion did not necessarily herald the develop-

ment of severe additional joint involvement. No differences 

exist between the 20 attorney-referred patients and the 40 

other patients with regard to types of injuries, demographics, 

chronological evolution, presence or absence of laboratory 

abnormalities, follow-up time, or any other parameters.
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Discussion
Prior reports of physical injuries preceding the onset of RA 

have generated considerable controversy. Our results sug-

gest that trauma can indeed initiate RA. We have shown that 

physical injuries are capable of producing chronic synovitis 

in previously healthy joints, with such a process then persist-

ing for an indefinite period of time. This persistence of an 

uninterrupted traumatically initiated joint IM then carries a 

risk of subsequently triggering a more generalized systemic 

inflammatory process clinically indistinguishable from RA 

beginning spontaneously.

Multiple mechanisms that could produce such a condition 

have been studied. Furman et al14 reported acute IM after an 

articular fracture, which was evidenced by increased syno-

vitis, increased macrophage infiltration into the synovium, 

and increased concentration of biomarkers in the synovial 

fluid and serum. Chronicity of some of these phenomena, 

extending over 5 years, has been reported by Struglics.15 Our 

observations of the chronological sequence of RA develop-

ment after trauma are well within this timeline. Lindblad 

et al16 demonstrated similar immune histochemical patterns 

of synovial cell infiltrates in both RA and chronic traumatic 

synovitis. Other mechanisms capable of activating a variety 

of inflammatory pathways after trauma have been reported. 

These include localized or systemic hypoxia from tissue 

damage;12 ischemia reperfusion;12 exposure of mitochondrial 

constituents and nuclear antigens from dying tissue;17 and 

the impaction of cartilaginous particles into synovial tis-

sue, which then induces the production of proteinases and 

inflammatory cytokines by synovial lining cells.18,19 This last 

mechanism may also have relevance for eliciting antibodies 

to Type II collagen, a phenomenon that some have implicated 

in the pathogenesis of RA.20 In aggregate, these mechanisms 

seem to suggest a different clinical phenotype for RA initi-

ated by trauma, and they may provide an explanation for the 

low percentage of our patients developing a positive RF and 

a high percentage developing a positive ANA.

The incidence of RA following trauma (RAFT) remains 

to be elucidated. At a minimum, such a study would require 

a large multicenter cooperative effort by orthopedic surgeons 

and rheumatologists, adequate assessment of inflamma-

tory markers, lengthy clinical follow-up, differentiation of 

mechanisms causing posttraumatic osteoarthritis from those 

triggering RAFT, and exclusion of other confounding pre-

disposing factors. Even in the absence of such a study, our 

observations strengthen the conclusions of previous publica-

tions that the initiation of RAFT warrants consideration as 

a legitimate entity.
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