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Objective Summary

This study looks at the diffusion of two clinicallyilized corticosteroids between
the distal interphalangeal joint (DIPJ) and theioatar bursa (NB).
Methylprednisolone acetate (MPA) and triamcinalanetonide (TA) were used to
evaluate whether clinically effective concentratai their metabolites could be
achieved by simple diffusion between the DIPJ &adNB, but studies have
determined that drugs will diffuse between thesecttires based on factors such as
physical characteristics, molecular weight and tilte&ehas been reported that
resolution of lameness for greater than two modthesto “navicular disease” was
achieved for 60% of horses with NB injections ver84% of horses that had DIPJ
injection with the same corticosteroid. The degreée duration of clinical effects of

injections between sites may be dose dependanteotoddiffusion properties.



Thirty-two horses were divided into four groupstwinjections of 40mg of MPA
or 10mg of TA into either the DIPJ or NB. Phase @atermined the time of
maximal diffusion of methylprednisolone or triam&ione from the DIPJ to the NB
or from the NB or from the NB to the DIPJ. PhaseoTaensisted of collection of
synovial fluid samples to determine the concerdretiof drug metabolites in either
the DIPJ or NB at the time of maximal diffusion.r@esis of the NB was verified
utilizing radiographic contrast techniques. DIF&dtion of the dorsal pouch was
confirmed by synovial fluid in the needle hub. Ditim techniques, with sterile saline
and MPA or TA, were utilized that would allow fadequate synovial fluid collection
for sufficient calculations of concentration ass&&srum was collected for urea
concentration for later comparison and dilutiontdaconcentration determinations of
synovial samples. Synovial fluid samples were aredyfor MPA or TA, and their
metabolites, by use of established high-performéiqoé chromatography methods.
Data analysis took into account dilution factorsinigi collection of synovial samples
and determined diffusion quantity standardized mailagram-per-milligram basis of
corticosteroids injected.

Results of Phase One showed a peak diffusion titte@e hours after injection
for all four groups. Phase Two measured the speoifincentration of drug
metabolites within the synovial structures follogidiffusion of three hours. Product
injected (MPA or TA) had no significant effect cate of diffusion of metabolites,
but there was a greater corticosteroid metaboiifesion when the DIPJ was
injected. Diffusion of methylprednisolone and tri@nalone from theDIPJ was not
different, but triamcinalone diffused nine timesmneeadily from the NB than
methylprednisolone.

The discussion section of this study centered onanaus aspects related to
clinical practice. The doses of MPA and TA usedifgection delivered a clinically
effective anti-inflammatory concentration followilgffusion to either the DIPJ or

NB, based on data for minimum effective concentratHigher concentrations of the



metabolites may be obtained by higher doses ofcosteroids or by diffusion into a
smaller amount of synovial fluid. There was disaus&bout diffusion of metabolites
in other joints and how rates of diffusion and camteation levels may vary due to
physiologic aspects of specific joints and the daxfethe drugs utilized. Results of
this study suggest that the drugs MPA and TA ig@danto the DIPJ can achieve
clinically effective concentrations of their actiseetabolites in the NB by way of

diffusion.

Il. Subjective Analysis

1. Purpose of this paper
The originality came from performing this studyweéen the DIPJ and the
NB. Similar work, as a model, had been done withdarpal and tarsal joints.
This report utilized synovial structures, but libeé there are likely some
subtle differences between the bursal and joinbgiah structures

metabolically.

2. Materials & Methods
There was great effort to obtain clean, correctdasfor analysis.
Radiographic and contrast material assistanceafoiping was utilized.
Adequate break periods were allocated for withdtafdrugs prior to
subsequent testing. Dilution and concentrationemion factors were
utilized. I believe the results of the concentnatialues were well

substantiated and validated.

3. Results
The diffusion of the medications is adequate ihexidirection from the DIPJ

to NB or NB to DIPJ and they can attain clinicaffective concentrations.



This is useful information for the practitioner bese the DIPJ is more easily

accessible with potentially less problems fromitfjection techniques.

4. Discussion
I think this section addressed a number of fadtuas have importance in
clinical practice. The minimum effective anti-inftematory concentrations of
methylprednisolone and triamcinalone were achievalih the doses used in
this study and those used in clinical practicetéachat influence the
minimum effective or therapeutic concentration dadation action, such as
potency of corticosteroids, binding affinity, ratehydrolysis, total dosage,

diffusion rates and individual variation in animalgere discussed adequately.

lll. Synthesis

1. Why paper was chosen
Navicular bursa injections are more challenging, atelieve, have more
potential for future harmful consequences. It wduddhice to have a way to
deliver effective drug concentrations into the lliegea with an easier
technique. This report supports the idea thatitrgdahe DIPJ will get
effective levels into the NB. A comment in the dission section hints that
treating the DIPJ with a higher dose of corticasitds will give a higher
concentration of the metabolite in the NB and dugsa better therapeutic

effect.

2. Scientific Value
| believe the study gives more validity to the idleat this whole region and
apparatus works as a unit and there is a lot efaation between structures.

Treatment of one area is treating other structasesell.



3. What should have been done

Overall, | believe the study was well conceived aartied out.

4. What should be done in the future
Possible lameness model of either DIPJ or NB aed tlse treatment
in the other structure to see if it would be effext Could possibly
determine a measurable effective concentratiodiftérent drugs,
within synovial fluid for the model.
Use different injection doses to determine if dftan rates or
concentrations of metabolites, between or withesthsynovial
structures, develop some dose-related patternsndmaeventually

play a role in clinical effectiveness.



