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Computed Tomographic Findings of Navicular Syndrome in a Horse
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Abstract : An 18-year-old warmblood gelding was presented to Jeju National University Equine Hospital with chronic
bilateral forelimb lameness. Navicular syndrome was suspected based on clinical findings, the hoof test, palmar digital
nerve block, and radiographic results. Computed tomography (CT) was performed under general anesthesia. Bone cysts,
enlarged vascular channels, sclerosis, and enthesophytes were identified in the navicular bone on CT images.
Mineralization in the deep digital flexor tendon was also observed. CT can be a useful diagnostic tool for identifying
lesions of the navicular bone and adjacent structures in horses. The horse was treated with an intra-bursal injection
of triamcinolone and gentamicin. Lameness started to improve two days later and the horse was sound after two months
of the injection. CT enabled us not only to diagnosis of navicular syndrome but also to determine the degree and
extent of the lesions.
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Introduction

Navicular syndrome is defined as intermittent chronic fore-

limb lameness related to pain from navicular bone and sur-

rounding structures. It is one of common causes of chronic

forelimb lameness in horses (7,9). Warmbloods, Quarter

horses, and Thoroughbreds, especially geldings, have higher

risks of being affected (7,9). The etiology of navicular syn-

drome is not fully understood (7,9). Previously, ischemic

injury of the navicular bone was suggested as the cause of

navicular syndrome (3,4). However, this theory could not

explain the pathological changes indicating the absence of

thrombosis and change in blood supply in some horses with

navicular syndrome (6,12). Non-physiological biomechani-

cal factors, that are not age-related, have also been suggested

as the cause of navicular syndrome (7,9). There are several

reports related to histopathology and gait analysis that back

up the latter hypothesis (15,20,22). It is currently believed

that the risk of navicular syndrome is also related to hoof

conformation and hereditary susceptibility (7,9).

There are numerous diagnostic tests for navicular syn-

drome including hoof tests, palmar digital nerve block, radi-

ography, and local anesthesia in the navicular bursa. However,

most tests are not specific or sensitive (7,9,20). Local anes-

thesia in the navicular bursa showed high sensitivity but dif-

ficult to perform. Recently, advanced diagnostic imaging

tools, including computed tomography (CT) and magnetic

resonance imaging (MRI) have become available in equine

medicine. CT and MRI show abnormalities that are not iden-

tified on radiography and ultrasonography, thus making CT

and MRI superior diagnostics tools (7,9,12).

In this report, CT scanning was performed to determine the

degree and the extent of the lesions in a horse who exhibited

intermittent but chronic bilateral forelimb lameness. The pur-

pose of this report is to report CT findings related to navicu-

lar syndrome in a horse.

Case

An 18-year-old warmblood gelding was transferred to Jeju

National University Equine Hospital due to chronic bilateral

forelimb lameness. The horse had been treated for hoof

injury and undiagnosed lameness for a year and was usually

responsive to systemic non-steroidal anti-inflammatory drugs

(NSAIDs) and rest. The horse showed bilateral forelimb

lameness prior to the referral. Navicular syndrome was sus-

pected based on the horse’s history, clinical signs, and the

palmar digital nerve block and radiographic results.

On presentation, the body condition score (BCS) of the

horse was 3/9. A dental examination was performed due to

its decreased appetite, but no significant abnormalities were

observed. Bilateral forelimb lameness was moderate to severe,

particularly when standing up at stall. Occasionally, lame-

ness was not apparent when walking in a straight line or a

circle. An enthesophyte was observed at the lateral aspect of

the right navicular bone on radiography (Fig 1B). CT was

performed to determine the degree and extent of the lesions.

For CT, the horse was placed in left lateral recumbency on

a custom-made CT table under general anesthesia. The CT

scanner (Aquilion Lightning, Canon; Otawara, Japan, 32

multislice CT) was operated in a helical manner. The scan-

ning parameters were 120 kV, 250 mA, and 1 mm slice thick-

ness. The horse was premedicated with detomidine hydro-

chloride 0.002 mg/kg IV (Detomidin®, Provet Veterinary

Products Ltd.; Istanbul, Turkey), diazepam 0.03 mg/kg IV

(Diazepam inj., Samjin pharm. Co., Ltd.; Seoul, Korea) and
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ketamine 2.2 mg/kg IV (Ketamine 50 inj., Yuhan; Seoul,

Korea) for anesthesia induction. Anesthesia was maintained

with isoflurane (Ifran®, Hana Pharm. Co. Ltd.; Kyonggi-Do,

Korea) with 100% oxygen. Sagittal and coronal axis images

were reformatted, and three-dimensional (3-D) images were

reconstructed with a slice thickness of 1 mm using an image

viewer (Xelis; INFINITT Healthcare Co., Ltd.; Seoul, Korea).

The DICOM images were evaluated with a window width of

394 HU and a window level of 108 HU for soft tissue; a win-

dow width of 1078 HU and a window level of 429 HU were

used for bone.

An enthesophyte at the lateral and distal aspects of the

right navicular bone was well-visualized (Fig 2C). Bone

cysts, enlarged vascular channels and sclerosis of the navicu-

lar bone were identified in both navicular bones, but were

more severe on the right side (Fig 2). Mineralization of the

Fig 1. Radiographic images of the bilateral forelimb of the

patient. (A) Lateral view of the right forelimb. (B) Dorsopalmar

view of the right forelimb. Enthesophyte at lateral aspect of the

right navicular bone (arrow). (C) Lateral view of the left fore-

limb. (D) Dorsopalmar view of the left forelimb.

Fig 2. CT images of the right and left forelimbs of the patient.

(A) Bone cysts (arrow) and sclerosis (dotted line) in the left

navicular bone. (B) Enlarged vessel channels in the left navic-

ular bone. (C) Enthesophyte (arrow) at the lateral aspect and

sclerosis (dotted line) of the right navicular bone. (D) Focally

hypodense lesion in the deep digital flexor tendon (DDFT)

(arrow) of the right forelimb. (E) Enthesophyte at the distal

aspect of the right navicular bone (arrow). (F) Mineralization in

the right DDFT (arrow). Bone cyst and sclerosis in the right

navicular bone.

Fig 3. (A) Intra-bursal injection of the corticosteroid under aseptic conditions. (B) Accurate placement of the needle in the navicular

bursa was confirmed by radiography.

right deep digital flexor tendon (DDFT) was also identified

in the dorsal aspect of the DDFT at the navicular bone level

(Fig 2F). Abnormalities of the DDFT were not apparent but a
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focally hypodense lesion (Fig 2D) and irregular margin of the

DDFT were observed on the right side.

After the CT scan, the horse was moved to a recovery

room and given an injection of triamcinolone 8 mg (Triam-

cinolone 40 mg inj., Dongkwang Pharm. Co., Ltd.; Pyeong-

taek-si, Korea) and gentamicin 40 mg (Gentamicin inj., Samu

Median Co., Ltd.; Korea) in the navicular bursa aseptically.

Radiography was performed for accurate placement of the

needle (Fig 3). A bandage was applied to protect the injec-

tion site. Corrective trimming and therapeutic shoeing (egg-

bar shoes and heel elevation) were also performed. The horse

started to show improvement in lameness and was dis-

charged two days later. The horse exhibited a good appetite

with an improved BCS (5/9) and improved gait at two

months after the injection.

Discussion

Navicular syndrome is a disease of horses characterized by

pain from the navicular bone and surrounding structures. The

insidious onset of lameness and the partially understood eti-

ology of the disease made diagnosis rather complicated in the

past. There are numerous diagnostic tests for navicular syn-

drome, but they are not specific or sensitive. Although hoof

test examination is regarded as an essential tool when diag-

nosing the navicular bone, only 11% of horses diagnosed

with navicular syndrome showed positive hoof-test responses

over the middle-third of the frog in a previous study (21).

The palmar digital nerve block, which is widely used, was

shown to reduce lameness in 47.5% of horses with navicular

syndrome (21), whereas 92% of horses with navicular syn-

drome showed improved gait after local anesthesia resulting

from a navicular bursa injection (21). However, analgesia of

the navicular bursa requires radiography and ultrasonogra-

phy for accurate placement of the needle. Ultrasonography

can also help identify soft tissue abnormalities but the qual-

ity of the images of the navicular bone area has limited value

due to the keratinized hoof (9). Radiography is the most fre-

quently applied diagnostic tool used to assess clinical fea-

tures of horses with navicular syndrome. However, a greater

than 40% bone density change is required for abnormality

identification on radiography (2).

CT is becoming more available to veterinary medicine

these days. In previous studies, CT images in horses with

foot pain related to navicular syndrome showed several

lesions: bone cysts, sclerosis, enthesophytes, enlarged vessel

channels in the navicular bone, abnormalities in the tendon

and ligament, mineralization in the DDFT, and fluid accumu-

lation and synovial proliferation in the navicular bursa

(17,19). In this case, we could find the lesions in the navicu-

lar bone and the DDFT similar to previous studies. In the

present case, radiography only revealed an enthesophyte at

the lateral aspect of the navicular bone, whereas the CT

images clearly indicated various types of lesions both bone

and soft tissue, including bone cysts, sclerosis, enlarged vas-

cular channels, enthesophytes at the lateral and distal aspect

of the navicular bone, and mineralization and a focally

hypodense lesion in the DDFT.

It is thought that MRI is preferred for the diagnosing

navicular syndrome due to its superior visualization of the

associated soft tissue. In a previous study, lesions of the DDFT

were the most common MRI finding in horses with foot pain

(8). Comparisons of CT, contrast-enhancing CT (CECT), and

low-field MRI (LFMRI) scanning results have been reported

recently (16,17). These reports presented anatomic visualiza-

tion scores and lesion identification capacity evaluations of

CT, CECT, and LFMRI and showed that LFMRI had a

higher anatomic visualization score of the DDFT than CT or

CECT when evaluating at the level of the navicular bone

(16). On the contrary, compared to LFMRI, CT and CECT

identified more DDFT lesions (17). In a recent study, non-con-

trast-enhanced CT also showed moderate visualization of the

DDFT and the anesthesia duration for CT and MRI were

15 min and 110 min, respectively (10). Taken together, these

findings indicate that choosing CT over MRI is practicable

when considering the duration of anesthesia and ability of

CT to provide improved visualization of bone and soft tissue.

There have not been many recent changes in the treatment

of navicular syndrome. Corrective trimming and therapeutic

shoeing are the primary of the treatment approaches; how-

ever, systemic NSAIDs administrations and intra-synovial

injections of corticosteroids are often used (7,9). There are

also surgical options like neurectomy, desmotomy, and endos-

copy. Most horses need a combination of treatments, and 65-

75% of patients show good responses to treatments, while

40-50% of them remain sound for 1-2 years (13). Intra-bursal

injection of a corticosteroid is usually indicated in the horses

who have been unresponsive to other treatments (5). Follow-

ing treatment, improvement of lameness has occurred within

a week (5,18) and horse may return to their previous perfor-

mance level two weeks later (1,5); however, the duration of

their soundness is variable (1,5,17). The horse in the present

study was treated with an aseptic intra-bursal injection of tri-

amcinolone and gentamicin and the horse was sound at its

two-month follow up but may need repeated medication con-

sidering of the multiple lesions observed on CT.

In previous studies, most of the patients showed good

responses to intra-bursal injections of corticosteroids, but

moderate to poor outcomes were shown in patients with ero-

sion of the flexor surface of the navicular bone, DDFT adhe-

sion to the navicular bone, scar tissue of the proximal navicular

bursa, or multiple abnormalities on MRI (1,11). Pre-treat-

ment duration of lameness appears to be related to treatment

outcome. Horses with lameness for less than 6 months prior

to treatment had better outcomes than those with longer peri-

ods do lameness (11). Therefore, earlier treatment is import-

ant for improving the prognosis for patients with navicular

syndrome. In the present case, multiple abnormalities were

identified on CT, which indicated the prognosis would likely

be moderate to poor. Earlier CT scanning might help estab-

lish an earlier diagnosis and allow for timely treatment,

resulting in a better prognosis for the horse.

This case report describes the first use of CT to evaluate

the degree and extent of the lesions in the navicular bone and

surrounding structures in a horse in the Republic of Korea.

CT imaging revealed lesions that were not identified by radi-

ography. CT can be a useful tool to diagnose navicular syn-

drome in horses.
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