
■ The carpometacarpal joint of the thumb (TCMC) is a common location for 
development of degenerative osteoarthritis (OA), with a prevalence suggested to be 
as high as 40%.1 

■ The stage of TCMC OA radiographically does not correlate to patient symptoms.2

■ Conservative management is indicated as an initial step for most patients with 
TCMC OA. Commonly utilized non-surgical management modalities include splinting, 
analgesics, therapy, and corticosteroid injections.3

■ There is little data available to guide surgeons regarding the volume of 
corticosteroid injectate that can be accommodated within the TCMC joint 

■ In our anecdotal experience injecting patients in clinic, the TCMC joint is able to 
accommodate a small volume of injectate comfortably, and once that volume is 
exceeded pain increases. 

■ The purpose of the present study was to quantify the volume of the thumb CMC 
joint in patients with symptomatic TCMC OA. 

■ We hypothesized that the volume available for the injectate would be limited, and 
that joints with advanced disease stages may have a lower volume available due to 
poor joint compliance. 

Introduction & Objectives

■ Forty-three patients undergoing surgical treatment for symptomatic TCMC OA were 
evaluated prospectively over a six month period by three hand surgeons. 

■ Prior to the start of the surgical procedure and after induction of anesthesia, saline 
was injected into the TCMC joint using a 22-gauge needle attached to a 3-cc syringe. 

■ Intra-articular placement was ensured using fluoroscopy. Saline was then injected until 
resistance was felt and no further saline could be injected. Appropriate placement was 
further confirmed by witnessing dynamic distal translation of the thumb metacarpal 
under live fluoroscopy during the injection, and by backfill of the saline back into the 
syringe. 

■ The maximum volume (MaxVol) of injectate was measured and recorded. 
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Figure I: Mean MaxVol Injected by Eaton Stage

■ There were 26 women and 16 men. The mean age was 63.8 years (range: 50-
81). There were 3 patients with Eaton stage 2, 31 with Eaton stage 3, and 8 
with Eaton stage 4 arthritis.  There were no patients with stage 1 disease. 

■ Mean MaxVol among all patients was 0.9 cc (range: 0.2-3.0 cc) and the 
standard deviation was 0.5 cc. There were 15 patients with 1 cc or more 
injected, the rest were less than 1 cc. One patient was excluded from analysis 
due to no resistance being encountered. 

■ There was a weak correlation between age and MaxVol (r=.11, p=0.48). 

■ We did not identify a difference in joint volume between women (mean 0.9 
cc, S.D. 0.6) and men (mean 0.9 cc , S.D. 0.5, p=0.97). 

■ The mean MaxVol for Eaton 2 thumbs was 1.5 cc (S.D. = 0.1), for Eaton 3 
thumbs 0.9 cc (S.D. = 0.3), and for Eaton 4 thumbs 0.7 cc (S.D. = 0.1), with 
negative correlation between Eaton stage and MaxVol (r=-0.28, p=0.05)
(Figure I). 

■ The findings of our study demonstrate that the available volume in the arthritic 
TCMC joint is approximately 1 cc. 

■ The volume of the joint trended downwards with increasing stage of arthritis. 

■ Though we were not adequately powered among subgroups to determine whether 
this was a statistically significant finding, it may be that as the joint becomes more 
arthritic, the capsule becomes stiffer and less compliant. This may have implications 
for post-operative stability of the thumb metacarpal base after arthroplasty. 

■ Based upon our results, the majority of patients have CMC joints that are unable to 
accommodate 1 cc or more. Physicians injecting into this area should bear this in 
mind. Clinically, we are careful not to continue to apply forceful pressure once the 
capacity of the joint has been reached. 

■ Further study is warranted to better quantify the volume, dosage and type and if 
intra-articular steroid injection is the most effective for symptomatic relief of 
osteoarthritis of the TCMC joint.  
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