
The navicular syndrome has been considered one 
of the most common causes of forelimb lameness in 
horses. The navicular bone is articulated with the short 
pastern and the coffin bone that presents an important 

purpose in shock absorption in the propulsion phase of 
the stride (2, 4, 6). It is characterized by degenerative 
processes in the structure, composition of the sub-
chondral bone, navicular bursa and also affects the 
deep digital flexor tendon, impar ligament, collateral 
ligaments and interphalangeal distal joint (1, 2, 6, 11, 
12). The aetiopathogenesis of the disease is multi-
factorial and involves a complex interaction between 
biomechanical stress and circulatory disturbances, on 
top of a hereditary predisposition. 

 The navicular syndrome in horses is an acropodium 
disease, which is associated with pain at the level of the 
distal sesamoidian bone known as the navicular bone. 
In the navicular syndrome there are also included ab-
normalities of the surrounding structures, like navicular 
bursa, collateral sesamoidean ligaments, distal sesa-
moidean impar ligament, deep digital flexor tendon and 
distal interfalangeal joint. The most common lesions 
that occur are subchondral cyst and osteolysis of the 
navicular bone, articular osteophytes, adhesions of the 
navicular bursa and vasodilatation of the nutrient fora-
mina. Structural changes appear progressively and 
evolve with an acute or chronic onset which are difficult 
to diagnose because in some horses the radiological 
changes will not appear. After the clinical exam of 134 
horses, 15 horses of different ages were included in the 
study and fifteen feet from the lame horses that we 
suspected of having navicular syndrome where re-
tained after slaughter. We performed Computer Tomo-
graphy (CT) scan and radiography of the limb with or 
without contrast medium to detect the changes that 
occurred as a result of a navicular bone disease. Con- 
trast solution was used to check and distend the navi-
cular bursa. Administration of contrast medium in the 
navicular bursa was performed under fluoroscopic gui-
dance, for more accuracy. Subchondral cyst, disten-
sion, adhesion of the navicular bursa were observed. 
CT scanning with contrast solution are more sensitive 
than simple scanning or than radiographic images for 
lesions involving navicular syndrome. 
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 Sindromul navicular la cai este o afecțiune acropo-
dială care se manifestă prin durere cu afectarea sesa-
moidului distal, cunoscut sub denumirea de os navi-
cular. În sindromul navicular sunt incluse și leziuni ale 
structurilor învecinate, precum bursa naviculară, liga-
mentele sesamoidiene colaterale, ligamentul sesamo-
idian impar, tendonul flexor digital profund și articula-
ția interfalangiană distală. Cele mai frecvente leziuni 
care apar sunt osteoliza osului navicular și prezența 
chistului subcondral, osteofitele intraarticulare, ade-
rențe ale bursei naviculare și creșterea diametrului gă-
urilor de nutriție ale osului navicular. Modificările apar 
progresiv și pot evolua acut sau cronic, în ultima situa-
ție fiind greu de diagnosticat deoarece nu se observă 
modificări decelabile radiografic. În urma examenului 
clinic a 134 de cai, 15 cai cu vârste diferite au fost in-
cluși in studiu, iar în urma abatorizării 15 membre au 
fost recoltare de la caii cu șchiopătură pe care i-am 
suspectat de sindrom navicular. Au fost efectuate ima-
gini Computer Tomografice (CT) și radiografice ale 
membrelor, investigații simple sau cu substanță de 
contrast pentru a detecta modificările apărute conse-
cutiv sindromului navicular. Au fost observate prezen-
ța de leziuni chistice subcondrale cât si aderențe și dis-
tensii ale bursei naviculare. Imaginile CT cu substanță 
de contrast s-au dovedit mai fidele decât imaginile CT 
simple și decât cele radiografice permițând identifica-
rea modificărilor apărute consecutiv sindromului navi-
cular.
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There are several theories in the occurrence of the 
navicular syndrome, such as:

- the vascular theory: local ischemia leads to occu-
rrence of necrotic areas in the bone's structure (1, 15);

- the biomechanical theory: the continuous and exa-
ggerated pressure on the navicular bone caused by the 
deep digital flexor tendon leads to an abnormal mode-
ling as a result of degenerative processes (2, 8, 15);

- the congenital theory/bipartition or tripartition: the 
navicular bone is segmented into two or three parts, as a 
result of growth disorders during foetal life. Thus, it is 
considered that in the intrauterine period there is a vas-
cular disturbance that will lead to enchondral ossification 
or the appearance of several ossification centres resul-
ting in bone partition. From a clinical point of view, lame-
ness debuts progressively from the age of 6 months (5);

- the breed theory: it is considered to be a breed 
predisposition in warmblood horses, such as Arabian 
Horse, Thoroughbred, Quarter Horse. Clinical signs 
appear between 7 and 14 years of life, faster in those 
used for show jumping and intense work (1, 8).

In case of navicular syndrome, the diagnosis is 
based on anamnesis, clinical exam, hoof tester check, 
lameness examination, and lateral digital nerve/or in-
traarticular anaesthesia (2, 7, 9, 10). 

Different imaging techniques are used to identify 
lesions associated with the navicular syndrome. Nu-
clear scintigraphy and thermography reveal the pre-
sence of active processes within the hoof (1, 2, 15). CT 
scanning is the best choice to see details of the bone 
changes, involving the cortex and the trabeculae from 
different angles, but presents a disadvantage in hor-
ses because it requires general anesthesia (2, 10).

Structural changes of the deep digital flexor ten-
don, the navicular bone, navicular bursa, and colla-
teral sesamoidian ligaments can be impossible to de-
tect using MRI or CT scanning if bursal fluid within the 
bursa is absent, and for this saline podotrochlear bur-
sography was performed to produce distension of the 
bursa and separation of the structures in the podo-
trochlear apparatus (3, 7). 

Studies from the international veterinary literature 
reveal using contrast media for performing bursography 
to identify adhesions and distension of the navicular bur-
sa and any bony changes in lameness horses (6, 7, 13).

CT imaging may reveal adhesions of the suspen-
sory apparatus and bone changes of the limbs and 
head. Also, odontogenic tumours can be diagnosed, 
along with accurately identifying the extension and 
aggressiveness of the tumour (3, 9).

In the Romanian veterinary literature, there are no 
studies regarding the changes in navicular syndrome, 
nor the imaging techniques used for diagnosis.

The aim of the present study was to compare the 
imaging methods that allow identification of lesions 
following the navicular syndrome in horses. 

MATERIALS AND METHODS

The horses that were included in the study were 
examined prior to being culled, by performing the 
lameness examination, applying the hoof test pliers 
and local regional anaesthesia. From 134 horses that 
were clinical examined in a location near Timisoara, 15 
horses that had a positive response to the performed 
tests were suspected of having a navicular pathology. 
From these, after being culled, the limbs were collec-
ted and submitted for radiographic examinations, u-
sing Siemens Multix Swing, and CT scanning, using 
Siemens Somatom Definition AS 64, in the Radiology 
and Computed Tomography Laboratories – Surgery 
Clinic of the Banat's University of Agricultural Sciences 
and Veterinary Medicine - ”King Michael I of Romania” 
from Timisoara. Positioning and technical parameters 
used for the radiographic imaging were chosen accor-
ding to indications offered by Reeden – 2003 (12), and 
for the CT scans, the protocol presented by Yamada – 
2017 was used (16).

Ultravist 370 (370mh/ml) Bayer contrast medium 
was injected in the navicular bursa for the positive 
contrast studies. Injection in the navicular bursa was 
performed under fluoroscopic guidance (Siremobil 
Compact L). The needle was inserted between the 
heels, on the palmar surface. After the needle came in 
contact with the navicular bone, a fluoroscopic image 
was taken to confirm the position, and then the needle 
was withdrawn approximately 2 millimetres, followed 
by administration of 4 ml of Ultravist 370 (370 mg/ml) 
Bayer solution. Another fluoroscopic image was taken 
in order to confirm the correct administration and dis-
tension of the navicular bursa. During administration, 
the limb was maintained in the latero-medial position.

Fig. 1. Guided administration of the contrast medium 
into the navicular bursa

RESULTS AND DISCUSSIONS

The obtained results after conventional and posi-
tive contrast studies, both radiographic and CT scan-
ning are shown in the Table 1.
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In case of conventional radiographic studies (sim-
ple, without contrast solution), the observed changes 
consisted in increased opacity of the flexor aspect of 
the navicular bone and in the insertion area of the 
deep digital flexor tendon (Fig. 2).

Fig. 2. Conventional radiography: increased opacity 
on the flexor aspect of the navicular bone (black arrow) 

and on the insertion area of the deep digital flexor 
tendon (white arrow)

It was not possible to identify adhesions of the na-
vicular bursa on conventional radiographic images and 
CT scanning. After administration of the contrast me-
dium in the navicular bursa, adhesions between the 
navicular bursa and navicular bone and/or the deep 
digital flexor tendon were identified in eight limbs on 
the radiographic images, respectively in ten limbs on 
CT scans (Table 1, Fig. 3).

Distension of the navicular bursa was identifiable 
only after administration of the contrast medium. For 
both diagnostic methods (CT and radiographic), dis-

tension of the navicular bursa was highlighted in seven 
cases from those 15 examined. In none of the limbs 
that we examined; no rupture of the navicular bursa 
was observed. 

Fig. 3. Exaggerated distension of the navicular bursa 
(black arrow), adhesions between the navicular bursa 

and navicular bone (white arrow)

According to Turner – 2013 (14), following bilateral 
bursograms performed on a number of 344 horses, 
changes of the navicular bursa were observed in 86 
cases. Rupture of the joint capsule with appearance of 
a direct communication between the bursa and the 
distal interphalangeal joint was observed on CT scan-
ning, being frequently associated with desmitis of the 
collateral ligaments (14).

Dyson -2006 (2) in a post-mortem study of 263 e-
quine cadaver limbs, identified the presence of adhe-
sions between the navicular bursa, navicular bone and 
deep digital flexor tendon in 46 of them (2).
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The most common lesion observed after simple CT 
examination was the presence of subchondral cysts in 
the palmar cortex of the navicular bone (12 limbs) and 
in seven limbs the subchondral cysts were constantly 
associated with adhesions of the navicular bursa (Fig. 
4, Fig. 5).

Fig. 4. Subchondral cyst (black arrow)

Fig. 5. Subchondral cyst (black arrow), 
navicular bursa adhesion (white arrow)

Degenerative lesions located on the surface of the 
navicular bone fibrocartilage associated with subchon-
dral cysts are often encountered in horses diagnosed 
with navicular syndrome (2, 4, 6). In a study per-
formed by Seghrouchni – 2019 (13) on 127 horses, 
subchondral defects were identified in 100 of them.

The number of limbs that presented an increased 
opacity of the palmar cortex of the navicular bone was 
identical for each examination technique (conventio-
nal versus contrast studies). Thus, for CT scans, the 
lesion was identified in eight limbs and on radiographic 
images, in six limbs Table 1.

Turner -2013 (14) found an increase in opacity on 
the flexor aspect of the navicular bone in 210 horses 
out of 344 that were examined radiographically (14).

Distension of the navicular bursa was identified on-
ly after administration of the contrast medium Table 1.

Dyson – 2006 (2) shows that although the aetiolo-
gy of navicular bursitis is unknown; hyperplasia and 
hypertrophy of the synovial membrane were consis-
tently described after MRI investigations (2).

Following MRI imaging, it was found that abnormal 
distension of the bursa is a common change in horses 
diagnosed with navicular syndrome and the presence 
of adhesions leads to decreased mobility of the deep 
digital flexor tendon (4, 6, 10). The distention of the 
navicular bursa was notice in the study only after in-
trabursal contrast medium administration Table 1.

From 15 limbs that we examined, in five of them 
we identified simultaneous associations of several le-
sions: adhesions of the navicular bursa, subchondral 
cysts and thickening of the palmar cortex of the navi-
cular bone. Similar findings are made by Dyson – 2006 
(2), who report simultaneous adhesions of the navicu-
lar bursa and deep digital flexor tendon and subchon-
dral defects in 60 of the 263 examined limbs (2).

CONCLUSIONS

Native and positive contrast CT scan allows better 
identification of lesions characteristic to navicular syn-
drome in horses, compared to radiographic studies. 
Positive contrast CT studies with contrast medium ad-
ministered in the navicular bursa, allows a more de-
tailed evaluation of the navicular bone and adjacent 
structures, increasing the diagnostic accuracy. Ex vivo 
evaluation of four imaging diagnostic techniques of 
characteristic structural lesions in navicular syndrome 
in horses, offer results which form a base of useful da-
ta for beginning of future investigations on live cases – 
in vivo cases.
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