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Abstract
Objective- To determine if the pain of the third phalanx due to sidebone fracture in horses can
be attenuated by analgesia of the distal interphlangeal joint and palmar digital nerve block.
Design- Clinical study.
Animals- Seven horses with unilateral forelimb lameness associated with hoof pain due to
sidebone fracture.
Procedures- Seven mix breed show jumping horses were selected from horses with unilateral
forelimb lameness. Selection of the horses was based on the results of radiographic
examination for fracture of the sidebone, response to the palmar digital nerve block and
analgesia of the navicular bursa. Horses examined at walk and trot. Flexion tests and hoof
tester examination of the lame forelimb were positive. Dorsopalmar radiograph examination
revealed sidebone fracture. No abnormality was seen in other parts of the limb in lateral view
radiographs. The horses did not shown any improvement 10 minutes after analgesia of the
navicular bursa but the lameness improved profoundly after palmar digital nerve block. The
lameness score was graded by the scale described by American Association of Equine
Practitioners.
Results- The lameness score was significantly reduced 5 minutes after palmar digital nerves
block in walk and trot (P<0.05). No significant difference was seen in walk and trot 5 minutes
after distal interphalangeal joint analgesia ( P>0.05), but significant difference was seen in
lameness grading 15 minutes after distal interphalangeal joint analgesia both in walk and trot
(P<0.05).
Conclusion and Clinical Relevance- It is concluded that pain arising from the third phalanx
problem like sidebone fracture, should not be eliminated as a possible cause of lameness,
when lameness is significantly reduced by diagnostic analgesia of distal interphalangeal joint
or palmar digital nerves block.
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Introduction
There are many different lameness conditions that can originate from the distal limb in horses.
Therefore, these structures should be carefully examined in animals suffering from foot pain.
1, 2, 3
An accurate diagnosis of the conditions that may affect this region largely depends upon
the use of local anaesthetics and the interpretation of their effects. 4, 5 Sidebone is an
ossification of the collateral cartilages of the third phalanx and lameness resulting from
sidebone sometime happens in horses. 6 Meanwhile fracture of the sidebone usually causes
lameness associated with hoof pain in horses. 7 Analgesia of the distal interphalangeal joint
(DIP) and palmar digital nerves (PD) is commonly used diagnostically to localize pain
originating from various regions within the foot of horses. 1 Results of diagnostic analgesia,
however, can lead to misdiagnosis when assumptions are made regarding which structure are
desensitized. 5, 8 Analgesia of the navicular bursa has been recommended to desensitize the
navicular bone and bursa. 9, 10 As the PD nerves are closely associated with the navicular
bursa, it has been speculated that analgesia of the navicular bursa may also alleviate lameness
caused by solar pain. 3
Most of the time diagnosis of the sidebone is made after radiological examination of the hoof.
If sidebons are truly the cause of lameness, a PD nerve block at the base of the sesamoid on
the affected side can relieve signs of lameness. 11 Although the PD nerves are commonly
anaesthetized to ameliorate lameness caused by pain in the heel, recent studies showed that
analgesia of these nerves also ameliorates lameness caused by solar toe pain 12, 13 and some
other believe that the whole structure within the hoof can be desensitized by analgesia of the
PD nerves. 14 As the DIP joint capsule makes contact with the palmar digital neurovascular
bundle, 15 injection of the anaesthetic solution into the DIP joint is likely to desensitize the PD
nerve below the level of the coronary band. 12 In addition, it has been shown earlier that
anaesthetic solution can diffuse between DIP joint and navicular bursa. Therefore, the
injection of anaesthetic solution into the DIP joint can desensitize both DIP joint and
navicular apparatus. 16, 17 Since PD nerves are also closely associated with the navicular bursa,
1
anaesthetic solution can diffuse from DIP joint into the navicular bursa, and from the
navicular bursa around the PD nerves. 3, 14 Therefore, after injection of anesthetic solution into
the DIP joint it can diffuse around the PD nerves too. 18 Then the result of the analgesia of the
DIP joint will be the same as injection of the anesthetic solution around the PD nerves.
Nevertheless, this method takes more time in compare with injection of the anaesthetics
solution directly around the PD nerves. 3, 14
The present study was undertaken to verify the earlier findings and hypotheses with regard to
the possibly far-reaching of intrasynovial analgesia and nerve block in the equine foot. The
assessment of the above hypotheses was evaluating by analgesia of DIP joint and PD nerve
block in clinically lame horses associated with hoof pain due to sidebone fracture.
Material and Methods
Horses and Clinical Examination
Seven mix breed show jumping horses (aged 7-11, average 8.4 years) were selected from
horses referred to Teaching Clinic of the Faculty of Veterinary Medicine, Ferdowsi
University, for evaluation of forelimb lameness of 10 days up to 3 months duration. Horses
were examined at walk and trot on a hard surface, in a straight line and on a circle. Flexion
tests (distal limb) of the affected forelimbs were positive. All horses were showed solar pain
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by hoof tester examination and profoundly improved by PD nerve block. The horses selected
for this study showed sidebone fracture in dorsopalmar radiographic examination, but no
abnormality in the other parts of the distal limb were seen in lateral radiographs. Selection of
the horses for this study was based on the radiographic examination for confirmation of the
fracture of the sidebone, response to the PD nerve block and analgesia of the navicular bursa.
Experimental Set-up
The horses selected for this study did not shown any improvement 10 minutes after analgesia
of the navicular bursa but the lameness improved profoundly after PD nerve block. To inject
to the navicular bursa, a 20 gauge, 10cm disposable spinal needle was used. Horses were not
sedated, but a twitch was used. After desensitization of the skin, the needle was inserted
midway between the bulbs of the heel, immediately proximal to the coronary band, with the
limb positioned in a Hickman’s block. The position of the tip of the needle was checked by
radiography. A volume of 3.5 ml of 2% lidocain HCl, (Pastor Institute, Iran), was injected
into the bursa. Ten minutes afterward the horses were recorded on videotape at the walk and
the trot. The gait of each horse in walk and trot was observed and videotaped, before and after
of the palmar digital nerve block. Palmar digital nerve block was performed by injecting 1.5
ml of lidocain HCl, around both PD nerves of the lame limb near the palmarolateral and
palmaromedial border of the deep digital flexor tendon just proximal to the edge of the
cartilage of the third phalanx. Five minutes afterward, the horses were evaluated for response
to stimulation of the palmar area above the hoof, and horses videotaped in walk and trot. One
week later, the dorsal pouch of the DIP joint of the lame forelimb was injected with 6 ml of
2% lidocain HCl. Correct needle placement was confirmed by observing the flow of synovial
fluid in the needle hub. Five and 15 minutes after administration of the drug, analgesia was
checked by applying pressure with the tip of a ball-point to the coronary band. Then, the
horses were recorded again on videotape 5 and 15 minutes after DIP joint analgesia. No antiinflammatory drugs were used from 10 days before starting the study. Two independent
investigators without knowing the limbs under study scored the videotapes using an
adaptation of the American Association of Equine Practitioners (AAEP) scale for lameness
evaluation. 19 (0=Sound; 1=Lameness difficult to detect and inconsistent; 2=Lameness
difficult to detect, but consistent; 3=Lameness consistently detectable on a straight line;
4=Obvious lameness with marked head nodding).
Statistical Analysis
The statistical software, SPSS Version 9.0 for Windows (SPSS Inc., Chicago, IL, USA) was
used for analysis. The means of the groups were compared using a non-parametric paired
Sign test. Differences were considered statistically significant when P<0.05.
Results
Injections around the PD nerves and into the DIP joints were done without any problem. Six
hours after PD nerves block, local oedema were seen in four horses at the site of injection and
disappeared after 24 hours. Lameness score was high at the trot before injection of lidocain
HCl around the PD nerves and significantly reduced 5 minutes afterward (P<0.05) (Table 1).
The difference was even greater at the walk (Table 2). Lameness score was also high at the
trot and walk before injection of lidocain HCl around the PD nerves and reduced 5 minutes
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afterward significantly. (P>0.05) (Table 1). Fifteen minutes after DIP joint analgesia,
significant reduction of the lameness at the trot was seen (P<0.05). At the walk, the lasting
lameness after application of the local anaesthetic was significantly different to the
preliminary situation (Table 2).
Table 1: Mean of the lameness scores of seven horses in trot before and after analgesia of the distal
interphalangeal joint (DIP) or palmar digital (PD) nerve block with lidocain HCl.
Horse
(Trot)

Before PD block
& DIP analgesia

After PD block

After DIP
analgesia ( 5 min)

1
3.67
0.76
3.67
2
2.9
0.76
2.4
3
3.67
0.37
2.9
4
2.4
0.37
2.4
5
2.9
0
2.4
6
3.67
0.76
2.9
7
3.34
0.37
3.34
Median
3.22
0.48*
2.8
* Significant differences with before PD nerve block and DIP joint analgesia

After DIP
analgesia
(15 min.)
0.47
1.6
1.67
1.67
1.33
1.33
0.47
1.22*

Table 2: Mean of the lameness scores of seven horses in walk before and after analgesia of the distal
interphalangeal joint (DIP) or palmar digital (PD) nerve block with lidocain HCl.
Horse
(Walk)

Before PD block
& DIP analgesia

After PD block

After DIP
analgesia ( 5 min)

1
1.67
0.33
1.67
2
1.9
0.33
1.4
3
1.67
0
1.9
4
1.4
0.33
1.4
5
1.9
0
1.4
6
1.67
0
1.9
7
1.34
0.33
1.34
Median
1.65
0.18*
1.57
* Significant differences with before PD nerve block and DIP joint analgesia

After DIP
analgesia (15
min.)
0.67
0.67
0.33
0.67
0.33
0.33
0
0.42*

Discussion
For many years, clinicians believed that a positive response to anesthesia of the PD nerves of
lame horses localizes pain to the palmar third of the foot, including the palmar aspect of the
DIP joint. 20 Easter found, however, that anesthesia of the PD nerves just proximal to the
bulbs of the heel alleviated lameness caused by endotoxin-induced pain in the DIP joint,
indicating that the PD nerves innervate the entire DIP joint. 21 This report corroborated an
anatomical study that demonstrated that the dorsal branches of the PD nerves do not innervate
the DIP joint. 8 According to the results of the studies by Sack and Easter, however, the dorsal
branches of the PD nerves are unlikely to contribute much more than sensory innervation to
the dorsal aspect of the coronary band and dorsal laminae of the foot. 11, 21, 22 At the present
study significant reduction of the lameness was seen in both trot and walk after PD nerve
block. This finding was obvious, because the PD nerves innervate most part of the third
phalanx.
Local anesthetic solution, administered into the DIP joint, may desensitize subsynovial nerves
that supply sensory fibers to the navicular bone and its collateral sesamoidean ligaments, 17 or
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the PD nerves, which lie in close proximity to the palmar pouch of the DIP joint. 24 In
addition, in a study using cadavers, Gough et al (2002) showed that local anesthetic solution
may diffuse from the DIP joint into the navicular bursa. 25 A negative response to intraarticular analgesia of the DIP joint may not eliminate the navicular bone and its related
structures as the source of lameness. At the present study, significant reduction of the
lameness in both walk and trot were seen 15 minutes after analgesia of the DIP joint. This
report corroborated another study, which demonstrated the anesthetic solution can diffuse for
DIP joint around the PD nerves at the dorsal poach of the DIP joint. 17 Diffusion of the
anesthetic solution form the DIP joint to surrounding structures like PD nerves and navicular
bursa need time. 26 The present study demonstrated that a positive block of the DIP joint not
exclusively localizes the cause of lameness in the joint itself, or in the navicular apparatus. In
fact, lameness caused by third phalanx pain in the heel region is likely to be attenuated
significantly by analgesia of the DIP joint. These results corroborate in part with the results
from a study in which it was shown that lameness caused by solar pain in the dorsal portion of
the sole was significantly attenuated 10 min after analgesia of the DIP joint using 10 ml
mepivacain HCl. 12, 22 Similar results were found in another study in which lameness caused
by solar pain in the dorsal, but not the palmar, portion of the sole, was significantly attenuated
at 10 min by analgesia of the DIP joint using 6 ml mepivacaine HCl. 27 The specificity of the
effect of the administration of a local anaesthetic into the DIP joint or after local infiltration
around the PD nerve with respect to the correct localisation of pain to specific areas of the
foot has been questioned earlier. 6 Although analgesia of the PD nerves just proximal to the
cartilages of the third phalanx is traditionally considered to desensitise only the palmar part of
the foot, it is known that some horses with laminitis, pedal osteitis, or disease of the DIP joint
will improved temporarily after this block. This is most likely due to the fact that branches of
the PD nerves continue dorsally within the hoof capsule. 23 At the present study, it was shown
that administration of local anaesthetic into the DIP joint caused significant analgesia of the
third phalanx within the hoof, although complete abolishment of the lameness was not
achieved in most cases. These results may be explained on the basis of the anatomical
distribution of nerves within the digit. The structures that are innervated by the deep branches
of the PD nerves include the DIP joint, the navicular bursa, the distal navicular ligament, the
laminar corium, and the corium of the sole 23. The DIP joint capsule is in contact with the PD
neurovascular bundle 15, 28 and a local anaesthetic that is injected into the DIP joint is likely to
desensitize the PD nerves below the level of the coronary band and consequently the
structures innervated by them. Branches of the palmar digital nerves also run close to the
navicular bursa 6, 29 therefore, injection of the anaesthetic solution into the DIP joint and
diffusion of the drug from the DIP joint to the navicular bursa might desensitized the PD
nerve branches at this level too.
It is concluded that our results and those from other studies indicate that the diagnostic
anaesthesia of the DIP joint and PD nerves has rather slight specificity. So, pain arising from
the third phalanx problems like sidebone fracture, should not be eliminated as a possible
cause of lameness, when lameness is significantly reduced by diagnostic analgesia of DIP
joint or PD nerves block.
References
1. Stashak TS. Lameness. In : Stashak TS, ed. Adam's lameness in horses. 5th ed.
Philadelphia: Lippincott Williams and Wilkins, 2002;645-733.

IJVS

Vol.: 2

No.: 2

Year: 2007

35

2. Turner T. Diagnosis and treatment of navicular syndrome in horses. Vet Clin N AmEquine 1989;5:131-144.
3. Turner T. Navicular disease (Navicular syndrome). In: Colahan P, Mayhew IG,
Merritt A, Moore J, eds. Equine medicine and surgery. 5th ed. Eds, California:
American Veterinary Publications, 1999;763-771.
4. Dyson SJ. Comparison of responses to analgesia of the navicular bursa and intraarticular analgesia of the distal interphalangeal joint in 102 horses. In Proceedings.
Am Assoc Equine Practnr 1995: 2 34-239.
5. Dyson SJ, Kidd L. Comparison of responses to analgesia of the navicular bursa and
intraarticular analgesia of the distal interphalangeal joint in 59 horses. Equine Vet J
1993;25:93-98.
6. Barr ARS. Musculoskeletal diseases. In: Taylor FGR, Hillyer MH, eds. Diagnostic
techniques in equine medicine. London: WB Saunders, 1997;231-270.
7. Dyson SJ. Lameness due to pain associated with the distal interphalangeal joint: 45
cases. Equine Vet J 1991;23:128-135.
8. Wright IM, Dyson SJ, Kannegieter N. The locomotor system. In: Higgins AJ, Wright
IM, eds. The equine manual. Philadelphia: WB Saunders Co, 1995;797-919.
9. Wyn-Jones G. Equine Lameness , Oxford: Blackwell Scientific Publications.
1988;234-245.
10. Pollitt CC . Navicular disease (Podotrochlesosis). In: Colour atlas of the horse’s foot.
London: Mosby-Wolfe, 1995;123-136.
11. Stashak TS. Examination for lameness. In: Stashak TS, ed. Adams' lameness in
horses. 5th ed. Philadelphia: Lea and Febiger, 2002;113-183.
12. Schumacher J, Steiger R, Schumacher J, et al. Effects of analgesia of the distal
interphalangeal joint or palmar digital nerves on lameness caused by solar pain in
horses. Vet Surg 2000; 29:54-58.
13. Sardari K, Kazemi H, Mohri M. Effect of analgesia of the distal interphalangeal joint
on experimental lameness induced by heel pain in sole in horses. J Facul Vet Med
Univ Tehran 2003;58:33-37.
14. Sardari K, Kazemi H, Mohri M. Effects of analgesia of the distal interphalangeal joint
and navicular bursa on experimental lameness caused by solar pain in horses. J Vet
Med A 2002: 49;478-481.
15. Calislar T, Clair LE. Observation of the navicular bursa and the distal interphalangeal
joint cavity of the horse. JAVMA 1969;154;410-412.
16. Sack WO. Rooney’s Guide to the Dissection of the horse. 6th ed. Ithaca NY:
Veterinary Textbook , 1991;76-84.
17. Bowker RM, Rockershouser SJ, Vex KB. Immunocytochemical and dye distribution
studies of nerves potentially desensitized by injections into the distal interphalangeal
joint or the navicular bursa of horses. JAVMA 1993;203:1708-1714.
18. Schumacher JO, Schumacher JI, Gillette R. The effects of local anaesthetic solution in
the navicular bursa of horses with lameness caused by distal interphalangeal joint
pain. Equine Vet J 2003;35:502-505.
19. Anon J. Guide for Veterinary Service and Judging of Equestrian Events. 4th ed.
Lexington KY: Am Assoc Equine Practnr, 1991;19.
20. Adams OR. Diagnosis of lameness. In: Lameness in horses. 3rd ed. Philadelphia: Lea
and Febiger, 1974:91-118.

IJVS

36

Vol.: 2

No.: 2

Year: 2007

21. Easter JE, Watkins JP, Stephens SL. Effects of regional anesthesia on experimentally
induced coffin joint synovitis. In: Proceedings. 46th Ann Am Assoc Equine Practnr
2000;214-216.
22. Sack WO. Nerve distribution in the metacarpus and front digit of the horse. JAVMA
1975;167:298-335.
23. Beeman GM. The clinical diagnosis of lameness. Compend Cont Educ Pract Vet
1988;10:172-179.
24. Pleasant RS, Moll HD, Ley WB. Intra-articular anesthesia of the distal interphalangeal
joint alleviates lameness associated with the navicular bursa in horses. Vet Surg
1997;26:137-140.
25. Gough MR, Mayhew IG, Munroe GA. Diffusion of mepivacaine between adjacent
synovial structures in the horse. Part 1: forelimb foot and carpus. Equine Vet J
2002;34:80-84.
26. Schramme MC, Dyson S, Murray R. Soft tissue pathology in horses with navicular
syndrome-MRI results. In: Proceedings. 1st World Orthopaedic Vet Cong 2002;177.
27. Schumacher J, Schumacher J, Graves F, et al. A comparison of the effects of two
volumes of local anasthetic solution in the distal interphalangeal joint of horses with
lameness caused by solar toe or solar heel pain. Equine Vet J 2001;33:265-268.
28. Bowker RM, Linder R, Kimberly K, et al. Distribution of local anaesthetic injected
into the distal interphalangeal joint and podotrochlear bursa: An experimental study.
Pferdeheilkunde 1996;12:609-612.
29. Wrigth IM. A study of 118 cases of navicular disease: clinical features. Equine Vet J
1993;25:488-492.

IJVS

Vol.: 2

No.: 2

Year: 2007

37



 V!. +!  *| 43 * P TZD.   R }Z) "0 x  
43 7 * @ 3"   A I   TH <3*H
  + . 
.+  24. 24.  # 34 2 56. 4

-3. 78) $

.43 7 * @ 3"   A   *| 43 * P TZD.   R }Z) "0 x :=-3. OH. :mi
.43 7 * @ 3"   .   I 7   <3*H  V!. ] (  D- :J I
}B B?I BOH. BY .   I .     <3*H TH N J, ".   D . ] (  D- : N
B. +!B ./  <3*H  V!.  I 7  </; " .#$     . /  7 HI  ~# +! <3*H .
OH. Y  } +!  . |  R 4 # $   43 7 * @ h 3"    !.  D
 # $B  BOH. (B B ~# +! } . 3 -4.  7S !Y # $   3 O!i j .V) ?I
~B# +!  <3*H .  q  +  (   R }Z) "0   27 * ?) H   3" |
RB }ZB) "B0    Y T   ! H  +4 q  ( "0   ,   -4. T  G d. * Y     . ] +56. P/S  *4 N (  <3*H . $ -4. 
<- .(P<0.05) +4   *O. <-  R }Z) "0   , \* OH. . +!  <3*H Y :\ 
"B0  B ,  5 . 2(P>0.05) 4 -4. *| 43 * P TZD. "0   , \* <3*H Y  *O.
.(P<0.05)  $ -4. <3*H Y  *O. <- 43 * P TZD.
@B 3"B *. +43 7 * I     <3*H  #$ S P* +  . ?I OH.  :$ S  [0
  C .    R }Z)   *| 43 * P TZD. "0   ] <3*H  ! JU  2+  P ?)
. $
 R }Z) 2 *| 43 * P TZD. 2<3*H 2] :+$g  8

IJVS

38

Vol.: 2

No.: 2

Year: 2007

