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Abstract : This study evaluated two different surgical techniques for the treatment of palmar annular ligament desmitis
(PAL) in horses. The group 1 (G1) consisted of 11 Thoroughbred submitted to desmotomy, and G2 of 22 horses that
underwent PAL desmectomy. There was no statistically significant difference between mean palmar annular ligament
thickness in both groups evaluated (p = 0.800). In this study, the horses of G1 had 12 times more chance to return
to physical activity, when compared to animals of G2 (p = 0.033; O.R. = 12.0; C.I.95% = 1,142 – 126,122). Desmectomy
was more efficient in promoting the resolution of the injury and the return to sports activity.
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The constriction of the superficial digital flexor tendon by

the palmar annular ligament (PAL) results in palmar annular

desmopathy, which is mostly found in forelimbs of athletic

horses. The pathogenesis of the palmar annular desmopathy

involves an initial injury that progresses with chronic distal

flexor tendinitis and tenosynovitis, as well as blunt trauma,

injuries and infections in the palmar aspect of the metacar-

pophalangeal join [10, 13]. As a consequence of the injury, it

is possible to occur the distension of the flexor tendons

sheath and the indirect volume increase of the tendons. Con-

comitantly, the PAL, that do not adapt somewhat to patholog-

ical changes, compresses the tendons and adjacent structures,

which creates a restriction of movement and eventually can

develop a local inflammatory reaction [9, 11, 15].

In the distal tendinitis of the superficial digital flexor ten-

don (SDFT), the pathophysiology becomes similar to those

described in the tendon sheaths strains mainly between 2B

and 3B regions, corresponding to the proximal and distal lim-

its of the PAL, respectively. Furthermore, there is also a pos-

sibility of adhesion between the tendon and the PAL, during

the patient treatment [1, 8, 11, 12]. Even in some animals,

without apparent tendinitis, the incarceration of the superfi-

cial digital flexor tendon by the PAL is disclosed, associated

with the tendon healing process, where the increased diame-

ter of the SDFT is diagnosed by ultrasonograhy [6].

The diagnosis is based on the clinical history, clinical pre-

sentation and on ancilliary tests, such as ultrasonography and

magnetic resonance imaging [4, 5, 11]. The palmar annular

ligament desmitis (PALD) may be conservative or surgical,

depending on the thickness of the PAL, and the level of local

inflammation [2, 10, 11]. According with Thomassian [13],

the PAL can be classified as normal, slightly thickened and

thickened, corresponding to values of 0.1 to 0.5 cm, 0.5 to

0.8 cm and greather than 0.8 cm, respectively. 

The surgical treatment consists in PAL sky closed desmot-

omy, according to the technique described by Turner & McIl-

wraith [14], or by tenoscopy [3, 7, 11]. A modified Turner &

McIlwraith [14] technique, by Escodro [6], combines the

PAL strip removal, termed palmar annular ligament desmec-

tomy. McGhee et al. [10] describes a similar surgical tech-

nique, named as palmar annular ligament desmoplasty.

The aim of this study was to compare the effectiveness

between PAL desmotomy and desmectomy in horses with

palmar annular ligament desmitis, considering the wound

dehiscence and the return to sports activities. 

It was performed a retrospective study of 33 cases of

horses submitted to surgery for the treatment of PALD, at the

VetPolo´s Veterinary Hospital, located in Indaiatuba, SP,

from 2002 to 2008. The animals had a clinical history of

mild to moderate lameness in one of the forelimbs, without

any association with other lesions in the locomotor system.

All the horses underwent a complete lameness exam. Medi-

cal records were reviewed for the retrieval of the informa-

tion regarding the breed, sex, age, history, clinical and

ultrasonographic findings, and postoperative complications. 

The soft structures of the dorsal and palmar aspect were

evaluated by ultrasound, in the sagittal and transversal

planes, with a 7.5 MHz linear transducer. A PAL thickening
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greater than 0.4 cm was the sonographic diagnostic criteria

adopted to characterize the PALD. Moreover, the presence of

hypoecoic areas in the SDFT under the PAL were associated

with concurrent tendinitis.

The animals were treated surgically either with PAL des-

motomy (group 1; G1) or desmectomy (group 2; G2). The

G1 consisted of 11 thoroughbred animals, seven females and

four males, inserted in polo activity, with a mean age of 108

± 35.19 months and average body weight of 428.45 ± 22.7

kg (Table 1). Six interventions were performed in the right

forelimb (RFL) and five in the left forelimb (LFL). The sur-

gery was performed with the animal in the orthostatic posi-

tion, under a neuroleptoanalgesia routine protocol with

acepromazine (0.05 mg/kg/iv) and xylazine (0.5 mg/kg/iv). The

surgical access, about 3 cm in length, was done in the palma-

rolateral aspect, immediately dorsal to the proximal limit of

the PAL, at a closed-sky procedure (without direct exposure

of the PAL). The ligament was sectioned with a tenotome

and the skin was sutured using zero monofilament nylon in

horizontal mattress suture pattern. 

The G2 was composed by 22 horses that underwent PAL

desmectomy: 18 Thoroughbred, 2 Mangalarga Marchador, 1

American Trotter and 1 Quarter Horse. Eighteen were females

and four males, at an average age of 105,91 ± 31.46 months

and mean body weight of 413.17 ± 28.75 kg (Table 2). Those

animals performed activities of polo, race, pleasure and bar-

rel racing. The total number of interventions in the RFL were

13, and 9 in the LFL. All the procedures were performed

under general intravenous or inhalation anesthesia. Horses

were premedicated with acepromazine (0.03 mg/kg, intrave-

nously; IV) and xylazine (0.5 mg/kg, IV) and induced with

diazepam (0.1 mg/kg, IV), followed by ketamine (2.2 mg/kg,

IV). Anesthesia was maintained by the continuous intrave-

nous infusion of a mixture of 500 mL 10% guaifenesin solu-

tion, 1 g ketamine and 500 mg xylazine or isoflurane. In the

lateral decubitus, the surgical approach was on the palmaro-

lateral field with incision extending immediately dorsal to the

proximal limit of the PAL, up to proximal basis of the sesa-

moid bone. The subcutaneous tissue was divulsioned until

the exposure of the PAL, removing a strip of 2~4 cm length,

then, the subcutaneous tissue was closed using a Cushing

pattern and 2-0 polygalactin suture, followed by the skin

apposition with a 0 monofilament nylon in a simple inter-

rupted suture.

The postoperative period and the rehabilitation were the

same for both groups, consisting of an intravenous nonsteroi-

dal anti-inflammatory drug (phenylbutazone at 4 mg/kg, IV),

once a day, for four consecutive days and benzathine penicil-

lin (20,000 UI/kg, intramuscular; IM), every 72 h in two

applications. A solution of 1% povidone-iodine was used for

daily wound cleansing, associated with zinc oxide dressings,

heparinoids ointments and compressive bandages for two

weeks. After this period, the bandages were removed. From

the third day post surgery, all patients had being exercised,

twice daily, for 15 min, in order to avoid adhesions of the

soft structures.

Potentials associations between the PAL thickeness and the

return to sports activity were evaluated in both groups, and

the prevalence of surgical wound dehiscence and the return

Table 1. Characterization of group 1 (G1) in relation to age,
weight and sex

Animal number Weight (kg) Age (months) Sex

91 426 168 F

92 451 996 F

93 420 120 M

94 445 960 F

95 464 972 F

96 396 984 F

97 402 984 M

98 438 108 M

99 451 156 F

10 406 144 M

11 414 996 F

Mean ± Standard 

Deviation
428.45 ± 22.70 108 ± 35.19

7F (63.64%) /

4M (36.36%) 

Table 2. Characterization of group 2 (G2) in relation to age,
weight and sex

Animal number Weight (kg) Age (months) Sex

91 408 996 F

92 414 108 F

93 434 120 F

94 381 132 F

95 402 132 F

96 399 948 M

97 415 960 F

98 442 132 F

99 402 984 F

10 418 984 F

11 398 960 F

12 406 144 M

13 378 972 F

14 414 996 F

15 443 120 F

16 402 984 F

17 385 120 M

18 402 144 M

19 389 972 F

20 378 120 F

21 478 132 F

22 489 108 F

Mean ±

Standard

Deviation

413.17 ± 28.75 105.91 ± 31.46
18F (81.82%) /

4M (18.18%)



Palmar annular ligament desmitis surgery in horses 259

to sports, considering each group. The animals were observed

for twelve months post surgery.

The Kolgomorov-Smirnov normality test was applied in

the variable timing (days), for the return to sports after the

surgical treatment. The lack of normality was used in this

variable considering the non-parametric Mann-Whitney test,

comparing with the both surgical techniques. The Spear-

man’s rank correlation was tested between the PAL thicke-

ness and the time (days), for the return to sports. The

Fischer’s exact test was used in order to compare each surgi-

cal technique with the return (success) or not (failure) to

sports performed previously. Data analysis was performed

through PASW Statistics 18.0 (SPSS, USA).

All animals had unilateral lameness grade 1~3 [12] in the

pre-surgical moment, with clinical signs such as different

intensities of edema in the metacarpal palmarodistal aspect of

the affected limb, increased temperature and pain on palpa-

tion. A convex contour in the PAL region was observed mac-

roscopically, as reported by Owen et al. [11]. 

In every single horse occurred exacerbation of lameness

when the flexion test was applied in the metacarpopha-

langeal joint. The lameness decrease, at least 50%, after pal-

mar metacarpal nerve block with lidocaine chloride. There

was no case where lameness was completely absent with the

nerve block.

In G1, 72.72% (8/11) of the horses showed hypoechoic

areas in the SDFT, corresponding to the proximal border of

the PAL. The other animals showed tendon lesions, visible in

the ultrasound. In G2, hypoechoic areas were observed in

100% (22/22) of animals, associated or not, to suggestive

images of adherences between the proximal edge of PAL and

the SDFT. The mean and standard deviation of the PAL

thickness for G1 and G2 was 0.611 ± 0.11 cm and 0.597 ±

0.17 cm, respectively. There was no statistically significant

difference between mean PAL thickness in both groups eval-

uated (p = 0.800) and no significant correlation between the

thickness and the time, in days, to the return to sports activ-

ity (p = 0.192).

The suture dehiscence is among the major postoperative

complications in surgical wounds on equine limbs and is

common finding in previous literature, those that have been

reported to search new materials and procedures which its

occurrence were prevented and decreased. Contamination

and local infection can lead with chronic septic tenosynovi-

tis, making useless horses to sporting practices [3, 10].

In G1, no horse had wound dehiscence. However, in G2,

9.09% (2/22) of horses had the wound open spontaneously.

In these cases, the healing occurred by second intention, tak-

ing an average of 50 days for the complete repair. As final

result, the scars formed were worse, aesthetically, than those

by first intention. This probably happened because the des-

mectomy is a more invasive technique compared to desmot-

omy. Desmectomy requires general anesthesia, which may

result in more abrupt movement and cause major complica-

tions during the recovery period. This technique, applied

with the animal in orthostatic position, is not suitable, due to

incision extension and the difficult in accessing the PAL,

mainly when it is adhered to the SDFT [6].

36.36% (4/11) of the horses of G1 did not return or

remained in sports activity after 12 months after the surgery.

The other animals returned to activity practiced previously,

without presenting any episodes of lameness or reduced per-

formance in the period. In the G2, 95.45% (21/22) of ani-

mals returned to the same sport activity level prior to the

occurrence of the injury. The average number of days to

return to sport in the G1 and G2 was 95.45 and 95 respec-

tively (Tables 3 and 4). 

The desmectomy shown to be more effective in promoting

the reestablishment of the horses than those animals who had

the desmotomy. It was noted that animals submitted to des-

mectomy had twelve times more chance to return to physical

activity than the animals undergoing desmotomy (p = 0.033;

O.R. = 12.0; C.I.95% = 1,142 – 126,122). Possibly, the des-

mectomy allowed, besides the better visualization of the sur-

Table 3. Mean of Palmar Annular Ligament (PAL) thickness, presence of hypoechoic areas in the superficial digital flexor tendon
(SDFT), return to sports and days to return to sports of the horses of G1

Animal number PAL thickness (cm) Hypoechoic areas in SDFT Return to sports Time to return to sports (days)

91 0.62 Yes Yes 120

92 0.58 No Yes 990

93 0.84 Yes Yes 120

94 0.48 No Yes 960

95 0.50 Yes Yes 990

96 0.74 Yes Yes 120

97 0.61 Yes No 120

98 0.54 No Yes 960

99 0.72 Yes Yes 990

10 0.58 Yes Yes 990

11 0.52 Yes Yes 990

Mean ± Standard Deviation 0.61 ± 0.11 8/11 (72.72%) 7/11 (63.64%) 95.45 ± 22.52
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gical field, a more efficient release and removal of adhesions

between the SDFT, the PAL and the subcutaneous tissue.

The effectiveness of the PAL desmotomy regarding the

return to sports activity obtained in this study (63.64%) was

similar to the results reported by Gerriing and Webon [9],

with 66.6% success rate, Verschooten and Picavet [15], with

64% and McGhee et al. [10], with 57 % of recovery. More-

over, the obtained data is lower than that reported by Cohen

et al. [4], with 71% return to sport.

The wound suture dehiscence of the animals of G2 did not

affect the time to return to sports activity, but caused signifi-

cant local aesthetic damage. The results obtained with PAL

desmectomy were similar to those obtained by McGhee et al.

[10], using a similar technique with 100% of success. The

technique used by McGhee et al. [10] had better therapeutic

in relation to desmotomy and the conservative treatment

associated with rest.

In this study, it is emphasized that PALD is an important

affection of the musculoskeletal system of athletic horses and

should be considered in the differential diagnosis of the non-

responding lesions to perineural block of the palmar nerve in

the equine distal limb. Although desmectomy was more effi-

cient in the promotion of the resolution of the injury and the

return to sports activity, it showed a higher risk of dehis-

cence of the suture and aesthetic damage to the wound. With

the evaluated data, the PAL thickness did not affect in the

return to sports, showing no correlation between the liga-

ment thickness and the success of the surgical technique.
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