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ABSTRACT

Objective: Trapeziometacarpal (TM) joint arthritis is a common source of hand pain in patients presenting to the hand surgeon’s
clinic. Long-term data on the natural history of symptomatic TM arthritis is lacking.
Methods: We identified 251 patients with symptomatic TM arthritis and performed a retrospective chart review which identified
treatment modalities (including surgery) and long term outcomes which were assessed via a telephone survey.
Results: We found that of the 251 patients who presented with symptomatic TM arthritis, the 114 patients who had surgery had
less pain and disability in the long term than those patients who were treated conservatively with splinting or injection (average
pain score 1.8 vs. 3.8). However, the majority of patients did not ultimately undergo surgery.
Conclusions: Although patients fare better from a pain and function standpoint with surgery, surgery is not inevitable.
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1. INTRODUCTION

Trapeziometacarpal (TM) joint arthritis is a common source
of hand pain in patients presenting to the hand surgeon’s
clinic. Though the prevalence of this arthritis increases with
age, some patients remain asymptomatic and many other
patients report debilitating pain that limits activities of daily
living (ADL’s). Many conservative options have been de-
scribed as well as several effective surgical treatments. How-
ever, when considering these options, symptomatic patients
often inquire if surgical intervention is inevitable, and if so,
question the need for “temporizing” conservative manage-
ment. The question of surgical inevitability is difficult to
answer. While the overall favorable predictability of surgical

intervention is well known,[1–4] long-term data on the natural
history of symptomatic TM arthritis is lacking.

We identified patients seen in our hand division with symp-
tomatic TM arthritis. A retrospective chart review identified
treatment modalities (including surgery) and long-term out-
comes were assessed via telephone survey.

2. METHODS
After obtaining institutional IRB approval a retrospective
chart review was performed at our institution querying charts
from January, 2003 to January, 2016 for ICD-9 and ICD-
10 codes for hand arthritis (ICD9 - 715.14, 715.34, 715.94
ICD10 - M18; all M18 derivatives, M19.049). All patients
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had been seen and evaluated by one of four fellowship trained
hand surgeons. 914 patients were identified as having hand
arthritis. Each chart was audited, and those with symptomatic
TM arthritis were included. Those without TM arthritis were
excluded from the study, along with patients with a history
of previous trauma, rheumatoid arthritis, or gout. 633 were
excluded (220 without TM arthritis, 196 with incomplete pa-
per charts, 22 with previous trauma, rheumatoid arthritis or
gout, and 225 unwilling to do the phone call survey). A total
of 251 patients including 341 thumbs with TM arthritis were
contacted and included in the final analysis. 30 patients could
not be contacted. Patients seen for bilateral thumb arthritis
were recorded as separate encounters. Patients with bilateral
thumb arthritis were asked to answer the questionnaire twice,
focusing their responses first on only the right thumb, then
only the left. The medical charts of the included patients
were reviewed to identify age, gender, handedness, presence
and duration of symptoms, occupation, radiographic stage
of the TM arthritis when available, timing and number of
steroid injections, use of joint immobilization, timing of con-
servative and surgical intervention if performed, symptom
improvement, and length of follow-up. All included patients
were then contacted by a phone call, for a total of three
attempted phone calls on different days, to conduct a five
question survey of scripted questions (See appendix). Those
willing to provide verbal consent to the survey were included,
and those patients unwilling to give consent or those unable
to be reached were then excluded from the study. The ques-
tions asked in the survey were, in brief: 1) 0-10 pain scale
for their thumb pain, 2) outside treatment received including
what type, 3) If ADL’s were affected by thumb pain, 4) If the
patient desired to see a hand surgeon again in regards to their
thumb pain, 5) Current splint use for thumb pain.

2.1 Data description
Eaton grade (Supplemental Table S1) was classified as two
groups, mild (I, II) vs. advanced (III, IV). Intervention was
categorized as three groups: injection alone, injection and
splinting, and splinting alone.

2.2 Statistical method
The frequency and percentage of Eaton grade and interven-
tions between patients (reported per symptomatic thumb)
who agreed to surgery and those who did not have surgery
were reported. A t-test was used to test the difference of
mean on age between surgery and non-surgery groups. Chi-
square test was used to test the association between Eaton
grade, sex or intervention in surgery/non-surgery groups. A
logistic regression model was used to assess odds ratios.

To estimate the probability of a patient consenting to surgery
after first having non-surgical intervention treatment (injec-
tion alone, injection and splinting, or splinting alone), a

Kaplan-Meier plot was used. The time length was defined
as the period from first having non-surgical treatment until
surgical treatment. The end date of study was the day that
participants received their survey phone call. If there was
no surgery, censored time was defined as the time between
the first non-surgical treatment and the end date of the study.
Cox’s proportional hazard model was used to evaluate the
effect of interventions on the time to having surgery.
A t-test was used to test the differences of mean pain scores
between surgery and non-surgery groups. The frequency and
percentage of the desire to return to the hand surgeon for the
surgery and nonsurgical groups were calculated separately. A
logistic regression model was utilized to test the percentage
of patients desiring a re-visit with a hand surgeon between
those two groups. Logistic regression models were also used
to assess whether pain was a risk factor leading to partici-
pants wanting to go back to see their hand surgeon. The odds
ratio was used to explain the association between dependent
variables and the desire to visit a hand surgeon again. The
analysis was similarly utilized to assess TM arthritis affecting
ADLs.

All statistical analyses were conducted by using SAS version
9.4 (TS1M3).

3. RESULTS
Eaton grade, non-surgical intervention, and age at diagnosis
were all associated with having surgery. Gender was not
associated with having surgery (see Table 1). 79 out of 212
patients (37.3%) with advanced Eaton grade (III & IV) arthri-
tis had surgery and 25 out of 97 patients (25.8%) with mild
Eaton grade (I & II) arthritis had surgery. Compared to mild
Eaton grade, patients with advanced Eaton grade were more
likely to have surgery (OR = 1.7, 95% CI = 1.0-2.9). Regard-
ing non-surgical intervention, 43 out 154 (27.9%) patients in
the injection only group had surgery; 15 out of 18 (83.3%)
patients in the injection and splinting group had surgery; and
9 out 39 (23.1%) patients in the splinting group had surgery.
The probability of patients eventually having surgery to treat
TM arthritis increased slightly every year for 3 years from
23% in year one to 29% by year three following initial pre-
sentation to a hand surgeon. Compared to the splinting only
group, the injection only group was 1.3 times (95%CI =
0.6-2.9) more likely to have surgery and the injection and
splinting group was 16.7 times (95%CI = 3.9-70.8) more
likely to have surgery than the splinting only group. The
patients who agreed to have surgery were younger age (60 ±
8 years) than the patients who did not have surgery (63 ± 11
years). The mean time period from initial visit to the phone
call was 50.5 months (SD = 28.8). The mean time period
from presentation to surgery for patients who had surgery
was 36.7 months (SD = 29.7).
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Table 1. Demographic table between surgery and non-surgery group
 

 

  N (%) 

Surgery 

p-value No Yes 

229 (67.2) 112 (32.8) 

Eaton grade    .047* 

    Advanced (III & IV) 212 (68.6) 133 (62.7) 79 (37.3)  

    Mild (I & II) 97 (31.4) 72 (74.2) 25 (25.8) 

Intervention    < .05* 

    Injection 154 (73.0) 111 (72.1) 43 (27.9)  

    Injection & Splinting 18 (8.5) 3 (16.7) 15 (83.3) 

    Splinting 39 (18.5) 30 (76.9) 9 (23.1) 

Sex    .63 

    Male 65 (19.1) 42 (64.6) 23 (35.4)  

    Female 276 (80.9) 187 (67.8) 89 (32.2) 

Age at diagnosis (Mean ± SD) 341 63 ± 11 60 ± 8 .033* 

Note. SD = standard deviation; t-test was performed for continuous variable and chi-square test was for categorical variables; *p < .05 

 

Figure 1. Kaplan-Meier plot for probability of having
surgery by intervention groups

The Kaplan-Meier plot showed that patients who had been
treated with injection and splinting group (red curve) had
the highest probability of having surgery verses the injec-
tion only group (black curve) or splinting only group (green
curve) (see Figure 1). The proportional hazards assumption
was checked. The result of hazard modeling showed that
injection and splinting intervention group had a higher haz-
ard rate of having surgery in the future than the splinting
only group (Hazard ratio [HR] = 6.85, p < .05); the injection
intervention group had the same hazard rate of having future
surgery as the splinting only group (HR = 1.12, p = .79) (see
Figure 2).

The non-surgical patients had an average pain score of 3.8
(SD = 2.9) and those patients who had previously had surgery

had an average pain score of 1.8 (SD = 2.5) (p < .01). The
thumbs without surgery had statistically higher pain scores
than those who had surgery.

Figure 2. Kaplan-Meier plot for probability of having
surgery based on time from presentation

The overall percentage of participants that desired to visit the
hand surgeon again was 39.2% (98 out of 250 participants).
There were 75 out of 156 participants (48.1%) that wanted
to visit a hand surgeon in the non-surgical group and 23 out
of 94 participants (24.5%) in the surgical group.

There were 121 participants (48.4%) that had affected ADL’s.
In the non-surgical group, 85 (45.5%) of the participants
had affected ADL’s versus 36 (38.3%) in the surgical group.
When each thumb was treated as an individual observation,
the overall percentage of having affected ADL’s was 44.1%
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(n = 150). 52.4% (120 out of 229 thumbs) of non-surgically
treated thumbs adversely affected ADL’s and 27.0% (30 out
of 111 thumbs) of surgically treated thumbs had this com-
plaint.

The second logistic regression model on hindered ADL’s
showed that the non-surgical group was more likely to have
affected ADL’s than surgical group (p < .01, OR = 3.0, 95%
CI = 1.8-4.9). Pain was also a risk factor for having difficulty
with ADL’s (p < .01). For both groups combined, every 1
point pain increased correlated with an increased likelihood
of difficulty with ADL’s (OR = 1.9; 95% CI = 1.6-2.1).

4. DISCUSSION

The patients who had surgery did so at an average of 3 years
after presentation, implying that patients had surgery sec-
ondary to chronic pain, rather than a high intensity of pain
at the time of their initial presentation. Regardless of non-
surgical interventions, many patients not opting for surgery
continued to have symptoms and more pain than the opera-
tive group.

One small study by Day et al. prospectively evaluated the
outcome of a single TM injection followed by three weeks
of splinting, concluding that long-term relief was primar-
ily provided to those with Eaton Stage 1 arthritis.[5] Their
follow-up was a mean of 25 months, indicating that proba-
bility of longer-term relief is unknown. Multiple additional
studies have investigated surgical treatment options, compar-
ing satisfaction, grip and pinch strength, and risk of com-
plications.[6–9] Yet even more studies have investigated the
progression of generalized arthritis of the hand.[9–12] These
studies however, are population based or based on radio-
graphic evidence of arthritis alone and do not necessarily
represent the types of symptomatic patients presenting to
hand surgeons.[13]

Two prospective studies have assessed both the change in
clinical symptoms and radiographic severity of patients with
hand arthritis over time. Botha-Scheeper et al. demonstrated
that 4.9% of TM arthritis advanced radiographically over
a period of two years, while the clinical course varied sig-
nificantly. In their study, 35% reported improvement in
symptoms over the 2 year span, while 50% reported wors-
ening pain and disability.[9] Their patient population was
similar with respect to age at diagnosis and the method of
pain measurement (self-reported). However, the studies dif-
fered in that Botha-Scheeper et al. asked about generalized
hand pain in the interphalangeal joints, not just the thumb,
and our mean follow-up was more than double, at 4.2 years.
Bijesterbosh et al. prospectively followed patients with hand

arthritis, but not specifically TM arthritis, for a span of 6
years, and noted that reported pain was not related to radio-
graphic progression of arthritis.[10]

Berggren et al. published a study similar in concept to ours
in that they exclusively investigated the natural history of
TM arthritis in 33 patients who were symptomatic enough
that they were awaiting surgical intervention. Conservative
treatment with splinting and education on ADL modification
decreased the need for surgical intervention in most patients.
Sixty-four percent of these patients no longer desired surgical
intervention after 7 years of conservative management.[14]

This study, however, had a much smaller patient cohort. At
the time, the potential benefits of surgery were not as well
established which may have affected both physician and pa-
tient enthusiasm for this treatment course.[15] Additionally,
the population studied had limited medical access (longer
wait time for elective hand surgery) which suggests possible
socioeconomic barriers to surgical treatment and rehabilita-
tion.

Our study confirmed the generally accepted benefits of
surgery since those from the surgical group had less pain, less
difficulty with ADLs, and were less likely to want to see a
hand surgeon again compared with those in the non-surgical
group. However, we were surprised by the persistence of pain
and the still relatively high percentage of patients desiring
further hand surgeon evaluation in the surgical group. This
may have been related to misinterpretation of our question-
naire which may not have adequately specified our interest
in thumb pain and some of these patients may have had
unrelated hand pathology.

Though increased radiographic severity did correlate with
having surgery, somewhat counter-intuitively, younger pa-
tients were also more likely to undergo surgery. Older pa-
tients are often retired and potentially have less demand on
their hands. Additionally, those who had injections with or
without splinting were more likely to undergo surgery than
those treated with splinting alone. Patients who acquiesced
to an injection were perhaps more desperate for relief or,
conversely just more open to invasive procedures (such as
surgery) than those who only opted for splint treatment. How-
ever, we were unable to extrapolate meaningful pain scores
or patient attitudes towards different treatment modalities at
time of initial presentation from our chart review.

In our effort to ensure maximum subject participation, we
minimized the phone questionnaire to only five questions.
This approach limited the information we could collect and
allowed for some ambiguity in the patients interpretation
of our inquiries. This may have led to the unexpectedly
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high numbers of surgically treated patients reporting diffi-
culties with ADLs and desire to be evaluated again by a
hand surgeon. We did not investigate other factors such as
co-morbidities or depression that may lead to perceived dis-
abilities unrelated to their TM arthritis. Perceived disability
due to TM arthrosis correlates with depression and ineffec-
tive coping skills.[16] Recall bias is always a weakness in this
type of survey study.

In conclusion, although patients presenting with symptomatic
TM arthritis who have surgery are more likely to have less
pain and disability in the long term than those patients who
are treated conservatively, surgery is not inevitable.
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