
Clinical photograph showing visible changes in 
soft tissue, with a clear size discrepancy.

Activities that necessitate increased load bearing are known to cause bony 
hypertrophy. In keeping with Wolf’s Law, bones increase in size and density 
in response to activities causing increased stress. 

While there has been evaluation of unilateral hypertrophy in sports such as 
tennis, baseball, and field hockey, the current literature investigating this 
phenomenon in rodeo athletes is limited. 

Due to the dangerous nature of rodeo competitions, much of the research 
surrounding these athletes is directed at management of more acute injuries 
rather than chronic injuries.

As part of the sports medicine team serving the rodeo circuit, the authors are 
not only evaluating these patients for acute injuries, but also monitoring 
chronic injuries. The patients evaluated had complaints of chronic arm pain 
and radiographs taken as part of their initial evaluation showed no signs of 
injury.

We hypothesized that the grip arm in these athletes would demonstrate 
bony hypertrophy and osseous changes compared to the non-grip arm as 
they had been demonstrated in previous studies in athletes of other sports.
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ResultsIntroduction

Table 1. On average, the ulnar 
diameter of the grip arm was 1.42 
times that of the non-grip arm.
*G/NG=Grip/Non-grip arm

Figure 2

We observed a 10-fold difference in the osseous hypertrophy of forearm bone composition in rodeo athletes versus tennis athletes as 
found in Haapasalo’s study.1 An increase in bony hypertrophy was expected given the provisions of Wolf’s law, but the disproportionate 
increase in comparison to other sports may result from the arms of rodeo athletes bearing a significantly larger load when maintaining 
position on top of bucking livestock. 

Based on what we know about increased load and soft tissue hypertrophy, it is reasonable to expect that the bony hypertrophy measured 
in our study was accompanied by soft tissue hypertrophy. This was confirmed by clinical photographs of the athletes’ arms. (Figure 2) 
These two factors may aid in understanding potential sources of the unilateral pain that these athletes experience in instances where there 
is no radiographic evidence of injury. 

Examinations of these patients suggested that their symptoms were related to compressive neuropathy. Harrelson and Newman indicated 
compression of the ulnar nerve occurred as a result of hypertrophy of the volar carpal ligament and/or accessory muscles caused by 
extreme valgus stress at the elbow.2 A separate study identified compression from muscle hypertrophy in racquet sports and strength 
training as the cause of median nerve entrapment.3 Given the high stress placed on the grip arm of rodeo athletes, significant anatomic 
changes in the bone and soft tissue are occurring that should be taken into account when evaluating these athletes and making clinical 
decisions. 

Discussion
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Population: 
17 male rodeo athletes presenting with complaints of persistent pain 
in the grip arm. 

Methods: 
Bilateral forearm AP and lateral x-rays taken from January 2017 to 
December 2018 were reviewed.

Contralateral ulnar measurements were obtained for comparison 
between grip and non-grip arms. The diameter (mm) of both ulnas 
was measured at its longitudinal midpoint. 

Ratio of Ulnar Diameters (grip arm/non-grip arm) and Percentage 
Diameter Increase were calculated for each patient. 

Population & Methods

Ulnar 
Diameter
Ratio (G/NG)*

Ulnar 
Diameter % 
Increase

Mean 1.42 42.3%

St. Deviation .21 21%

Range 1.05-1.92 4.7%-92%

X-ray images of a single patient showing ulnar diameter 
measurements. The ulna of the grip arm in this patient 
was 1.61 times the size of the contralateral arm.

Figure 1

Future studies are needed to determine the correlation of increased bone and 
soft tissue hypertrophy with nerve pain. Nerve conduction tests in the arms of 
rodeo athletes should be run, given the abnormal results from nerve 
conduction tests of the radial and ulnar nerve in the dominant arm of tennis 
and hockey players.4,5 Conti et al. also found that the ulnar nerve is strained 
during periods of extreme valgus stress at the elbow for overhead throwing 
athletes.6

As a result of their analysis of abnormalities in the upper extremities of rodeo 
athletes, Meyers et al. concluded that bracing should be encouraged in rodeo 
competitions as it could potentially reduce the chronic strain associated with 
this sport.7 In a separate study evaluating elbow injuries of rodeo athletes, 
Griffin et al. recommend taping both elbows to prevent hyperextension.8

Prospective studies are needed to evaluate the efficacy of these methods in 
reducing radiographic signs of hypertrophy as well as clinical indications of 
persisting pain. 
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