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Summary 
Objectives: To describe a technique for arth-
roscopy of the fetlock joint of the dromedary 
camel, and the problems that could occur dur-
ing and after arthroscopy.  
Methods: Seven animals (4 cadaveric limbs 
and 3 living camels) were used in this study. 
Two dorsal arthroscopic portals (lateral and 
medial) and one palmaro-lateral portal were 
used. Distension of the joint capsule was ef-
fected by injecting Ringer´s lactate solution 
into the joint cavity. Landmarks for the dorsal 
arthroscopic portals were located at the 
centre of the groove bounded by the lateral 
branch of the suspensory ligament and the 
large metacarpus at a point 1 cm proximal to 
the joint. The palmaro-lateral portal was lo-
cated in a triangular area between the branch 
of the suspensory ligament, the large meta-
carpus, and the sesamoid bone, with insertion 
of the arthroscope in a 45° joint flexion angle. 
Results: Arthroscopy of the fetlock joint via 

the dorso-lateral portal allowed examination 
of the distal end of the large metacarpus and 
the proximal end of the first phalanx of the 
fourth digit. Arthroscopy via a dorso-medial 
approach allowed examination of the distal 
end of the large metacarpus and the proximal 
end of the first phalanx and the distal end of 
the third digit. The palmaro-lateral portal 
allowed examination of the sesamoid bones, 
the synovial membrane, and the synovial villi. 
The main complications recorded during arth-
roscopy were iatrogenic articular surface in-
jury as well as obstruction of vision with the 
synovial villi. 
Clinical significance: This is the first work to 
describe the normal arthroscopy of the fetlock 
joint in the dromedary camel, the arthroscopic 
portals, and the complications that could 
occur during and after arthroscopy. Further 
studies are required for diagnosis of patho-
logical changes in the fetlock joint of the 
dromedary camel and for arthroscopy of other 
joints in the dromedary camel.  
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Introduction 
Camels are animals of great importance in 
arid zones where they are used for food and 
transport (1, 2). In other areas they are 
popular zoo animals (3). 

The fetlock joint in the dromedary 
camel is a compound joint with two articu-
lations, one for each digit. It is formed by 

the junction of the third metacarpal or 
metatarsal bones proximad, and the proxi-
mal phalanx distad. Paired sesamoid bones 
articulate with the palmar or plantar distal 
surface of the third metacarpal or metatar-
sal bones, and are rigidly fixed to the proxi-
mad-palmar or plantar edge of the proxi-
mal phalanx. The articular capsule is 
composed of an outer fibrous layer and a 

synovial layer. The fibrous layer is attached 
around the margins of the articular surface. 
It is thick on the dorsal aspect although par-
ticularly absent on the palmar aspect. The 
synovial layer forms a dorsal and plantar 
(palmar) pouch (4-6). 

The demand for arthroscopy in veterin-
ary surgery is increasing as veterinarians 
and their clients become aware of its avail-
ability and effectiveness in diagnosis of 
various joint conditions (7–16). It can be 
used successfully in those joints in which 
synovitis, osteoarthritis and haemarthrosis 
cannot be diagnosed radiographically. 
Many surgical affections have been diag-
nosed in the fetlock joint of dromedary 
camel, including septic and aseptic arthri-
tis, chip fracture of the proximal end of the 
first phalanx, synovitis, and osteoarthritis 
(7, 8). 

According to the available literature, 
arthroscopy of the forelimb and hindlimb 
joints in the dromedary camel has not yet 
been reported. Arthroscopic studies of dif-
ferent joints in the dromedary camel are 
required to describe the normal and pa-
thologic arthroscopic views of different 
joints in the dromedary camel to allow the 
practical use of arthroscopy in clinical di-
agnosis. 

The objective of the present study was to 
describe the normal arthroscopic view of 
the fetlock joint in the dromedary camel as 
well as the problems that can occur during 
and after arthroscopy. This will accordingly 
support the use of arthroscopy for clinical 
diagnosis. 

Materials and methods 

Animals 

Four cadaveric joint specimens and three 
anaesthetized dromedary camels (both 
forelimbs) were used for the study. The ca-
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daveric specimens were examined directly 
after euthanasia of the camels for con-
ditions unrelated to the musculoskeletal 
system. Only fetlock joints that were con-
sidered clinically and radiographically nor-
mal were included in the ex vivo and in vivo 
study. Animals with clinical abnormalities 
of lameness and fetlock joint effusion were 
excluded. Latero-medial and dorso-palmar 
or dorso-plantar radiographic projections 
were obtained from each joint to ensure ab-
sence of any pathological radiographic 
changes. Exposure factors were 20–25 mAs, 
55–65 KV at a focus film distance of 90–110 
cm. Standard speed film and an intensify-
ing screen were used. Animals that showed 
radiographic signs of abnormalities such as 
subluxation and luxation of the fetlock 
joint, as well as lesions of the articular sur-
faces were excluded from the study.  

In vivo arthroscopic examination 

All studies followed the Australian code of 
practice for the care and use of animals for 
scientific purposes, 7th Ed 2004, as far as 
arthroscopic examination of living animals 
was concerned. Prior to surgery, food was 
withheld for 12 hours and water for five 
hours to avoid complications with recum-
bency. Animals were anaesthetized with a 
combination of xylazinea (0.25 mg/kg) and 
ketamineb (5.5 mg/kg) administered intra-
muscularly (21). In addition lidocainec 

(2%) was used for local infiltration at the in-
cision site and for intra-articular injection 
of the fetlock joint just before the insertion 
of the trocar into the joint. The camel was 
placed in lateral recumbency, with the limb 
to be examined uppermost. The hair over 
the joint was clipped and the area was asep-
tically prepared using a povidone-iodine 
solutiond. The joint was slightly flexed. The 
site of the puncture was at the centre of the 
groove bounded by the lateral branch of the 
suspensory ligament and the large meta-
carpus at a point of 1 cm proximal to the 
joint. The joint was distended with 25–30 
ml of lactated Ringer´s solution. Resistance 
against the injection indicated complete fill-
ing of the joint cavity. The arthroscopic 
portal was made by creating a 1 cm skin in-
cision using a number 11 scalpel blade. A 
sharp obturator was used to insert the arth-
roscope. The sleeve was advanced into the 
joint until fluid began to escape from the 
cannula. The sharp obturator was replaced 
with a 4 mm diameter, 25° forward-angled 
arthroscopee. An ingress fluid line and glass 
fibre cable were attached to the arthroscope. 
The joints were viewed using a video came-
raf and monitor. A 35 mm single lens reflex 
camera was used for photographic docu-
mentation. The joints were irrigated 
throughout the procedure with actated 
Ringer´s solution delivered from a press-
urized pump system. Pressure inside the 
joint was maintained between 150– 200 mm 
Hg pressure. An 18-gauge, 38 mm needle 

was placed on the opposite side of the arth-
roscope to be used as an egress cannula. 
Joint flexion at 45° was applied during in-
sertion of the arthroscope. Complete joint 
examination required flexion and extension 
of the joint several times during the exam-
ination. 

The dorsal recess of the fetlock joint was 
inspected first of all. Two dorsal arth-
roscopic portals (lateral and medial) 
(�Fig. 1A) were used for each joint. The 
arthroscope was inserted between the large 
metacarpus and suspensory ligament of 
each side (lateral and medial). 

Another palmaro-lateral portal was 
then made for inspection of the palmar as-
pect of the joint cavity (�Fig. 1B, C), the 
sesamoid bone and its articulation with the 
metacarpus. This portal was located in a 
triangular area between the branch of the 
muscle interosseous medius, the metacar-
pus, and the sesamoid bone, with insertion 
of the arthroscope at a 45° angle. The arth-
roscope was rotated towards the palmaro-
lateral aspect of the joint to examine the in-
ternal aspect of the synovial membrane and 
its extension. The joint was extended and 
flexed several times when the synovial villi 
severely disturbed visualization of the ar-
ticular surface. After finishing the arth-
roscopic examination in the living animals, 
the joints were bandaged with a protective 
bandage for two days postoperatively and 
the animals received a prophylactic dose of 
ceftiofur sodiumg (2.2 mg/kg IM qd) for 
three days postoperatively.  

Fig. 1 Landmarks for the arthroscopic portals: A) the dorsal portals (medial and lateral), and B and C) the palmaro-lateral portal. 

a Rompun: Arzneimittelvertrieb, Ascheberg,  
Germany 

b Arzneimittelvertrieb, Ascheberg, Germany 
c Almotaheda for trading and general supplies, Cairo, 

Egypt g Pfizer Deutschland GmbH, Berlin, Germany 

A B C 

d Betadine: Mundipharma A.G., Basel, Switzerland 
e Richard Wolf GmbH, Knittlingen, Germany  
f Olympus Deutschland GmbH, Hamburg,  

Germany 
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Results  

Ex vivo study 

Arthroscopic examination of the  
fetlock joint from the dorso-medial 
and dorso-lateral portals 

The lateral and medial joint sides were 
examined easily through insertion of the 
arthroscope from the dorsal portals with 
the joint in extended position. Movement 
of the arthroscope inside the joint in a slow 
careful rotatory movement allowed com-
plete visualization of all joint structures. 
Joint structures that could be seen through 
these portals were the distal end of the large 
metacarpus (III & IV) and the proximal 
end of the first phalanx. Each division car-
ries an articular trochlea which has a sagit-

tal ridge on its palmar aspect (�Fig. 2 A & 
B). The proximal articular surface of the 
first phalanx showed two facets separated 
by an intermediate sagittal groove (�Fig. 
3). The articular surface appeared smooth, 
white in colour and glistening. The synovial 
layer of the joint capsule could be easily 
examined in the lateral aspect as it appear-
ed spacious, and thick with extensions 
above and below the margins of the joint 
cavity to a distance of 1 cm (�Fig. 4). The 
synovial villi appeared flattened, thick and 
pale in colour (�Fig. 5). Repeated flexion 
and extension of the fetlock joint during 
arthroscopy allowed complete visual in-
spection of the joint structures, with excep-
tion of the palmar aspect of the joint which 
was better examined through the palmaro-
lateral portal. Examination of the lateral 
joint angle was easier than the medial one. 

Arthroscopic examination  
of the fetlock joint from the  
palmaro-lateral portal 

Arthroscopy was done through the palma-
ro-lateral portal at a 45° joint flexion angle. 
The sesamoid bone carries an elongated ar-
ticular surface for articulation with the pal-
mar aspect of the trochlea of the metacar-
pus. The axial sesamoid is larger than the 
abaxial one. Each sesamoid bone articu-
lated to one side of the intermediate ridge 
of the trochlea of the metacarpus. As this 
articulation lies deeper, it required deep in-
sertion of the arthroscope into the joint 
cavity with flexion of the joint to a 45° 
angle to be visible (�Fig. 6). Moreover, the 
sesamoid bones articulate distally with the 
corresponding facet of the proximal phal-
anx base (�Fig. 7). The synovial mem-

Fig. 2 Dorso-medial portal: A) The distal end of the large metacarpus forms an articular trochlea 
which has a sagittal ridge (arrow) for articulation with the first phalanx. B) The distal extremity of the 
large metacarpus (stars indicate the medial and lateral condyle). 

A B 

Fig. 3 Dorso-medial portal: The proximal ar-
ticular surface of the first phalanx showed two fa-
cets (stars) separated by an intermediate sagittal 
groove (arrow). 

Fig. 4 Dorso-medial portal. The synovial layer 
of the joint capsule is spacious and thick (arrow 
head). 

Fig. 5 Dorso-lateral portal: The synovial villi 
appeared flattened, numerous and pale in colour. 

Fig. 6 Dorso-medial portal: The sesamoid bone 
carries an elongated articular surface for articu-
lation with the palmar trochlea of the metacarpus 
(black spot). 
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brane appeared smooth, pale rose in col-
our, and contained numerous rose-red col-
oured synovial villi (�Fig. 8). The synovial 
membrane extended 5 cm proximally, 
forming a proximal palmar pouch (�Fig. 
9) and extended distally to a length of 2 cm 
forming a distal pouch.  

In vivo study 

The fetlock joint was examined in the living 
animals from the same portals used in the 
cadaveric study. The technique and the 
structures seen were the same as in the ca-
daveric study, however, movement of the 
joint in flexion and extension was difficult. 
This was clear especially during examin-
ation of the sesamoid bone. The arth-
roscopic portals healed without any com-
plications in all the camels examined.  

Complications  

The main complications that occurred dur-
ing arthroscopy were iatrogenic articular 
surface injury in three joints (two living 
animals and one joint specimen) (�Fig. 
10), and disruption of vision by synovial 
villi movement in front of the lens. This was 
controlled by maintaining high pressure of 
the lavage fluid and by moving the joint in 
flexion and extension.  

Discussion 

Despite the importance of arthroscopy in 
the diagnosis and surgical treatment of 
many joint lesions, the available literature 
lacks any information about the normal 
and pathologic arthroscopic views of the 
joints in the dromedary camel. The present 
study aimed to describe the normal arthro-
scopic view of the fetlock joint in the drom-
edary camel as well as the complications 
that could occur during and after arth-
roscopy. The authors choose to study the 
fetlock joint because the joint is easy to 
examine in relation to its size and structure, 
and is easy to move in different directions 
during examination.  

In our study, two arthroscopic portals 
were required for the insertion of the arth-
roscope on the dorsal aspect of the joint. 
This is due to the absence of communi-
cation between the articular cavities of the 
fetlock joint of the same limb (4, 5). Inser-
tion of the arthroscope from the dorsal 
portals was easily performed when the joint 

was fully distended and allowed complete 
arthroscopic examination of the lateral and 
medial angles of the fetlock joint. Main-
taining complete distention of the joint 
capsule throughout the arthroscopic exam-
ination was important to allow inspection 
of all parts of the articular cavity (8, 12). 
The pressure inside the joint in this study 
was maintained between 150–200 mm Hg 
pressure. This pressure was suitable in 
examining the fetlock joint of the drom-
edary camel and appeared to allow com-
plete distention of the joint capsule even 
with the large thickness of the skin of the 
camel. No complications from this pressure 
were recorded in our study, neither in the 
specimens nor in the living animals.  

On the other hand, arthroscopic examin-
ation of the sesamoid bone required another 
portal through the palmaro- lateral aspect at 
a 45° angle. Flexion and extension of the 
joint during arthroscopy several times was 
important to allow complete visual examin-
ation of all joint structures; however exam-
ination of the lateral joint angle was easier 
than the medial one. This could be at-
tributed to the greater size of the medial con-
dyle of the large metacarpus versus the lat-
eral one, which restricted the movement of 
the arthroscope inside the articular cavity (4, 
22). Movement of the joint in flexion and ex-
tension was difficult in the arthroscopic 
examination of the living animals study due 
to the heavy weight of the animal. This can 
make the arthroscopic examination of the 
joint difficult and can result in destruction of 
the arthroscope while inserted in the joint; 
this is especially the case for the surgeons 

Fig. 7 Palmaro-lateral portal: The sesamoid 
bone articulates distally with the corresponding 
facet of the base of the proximal phalanx (arrow). 

Fig. 8 Palmaro-lateral portal: Deep insertion of 
the arthroscope allows viewing of both sesamoid 
bones (stars). 

Fig. 9 Palmaro-lateral portal: The proximal 
pouch of the joint extends 5 cm proximal to the 
articular surface (arrow). 

Fig.10 Dorso-lateral portal: Iatrogenic articular 
surface injury (arrow). 
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who have little experience. The risk of this 
complication usually diminishes when the 
animals are examined under general anaes-
thesia and with surgeons who are experi-
enced in the use of arthroscopy. 

Potential complications of arthroscopy 
include scope tracts (cartilage indentations 
caused by trauma from the tip of the scope), 
damage to neurovascular structures, fluid 
extravasation and joint collapse, and scope 
dislodgement and breakage of instruments 
(6, 14). The main complication experienced 
in this study was iatrogenic articular surface 
injury. The cause of these injuries could not 
be ascribed to the use of the sharp trocar 
during penetration of the joint capsule as 
these defects appeared to be superficial. 
These injuries were thought to occur from 
the egress needle as a result of moving the 
joint in flexion and extension during the 
arthroscopic examination. These iatrogenic 
articular injuries did not cause any apparent 
postoperative complications in the living 
animals. The second complication that oc-
curred during arthroscopy was the dis-
ruption of vision in front of the lens with the 
synovial villi. However, maintaining high 
pressure of the fluid lavage and movement of 
the joint in flexion and extension directions 
appeared to be helpful in control of these 
complications.  

Conclusion 

Arthroscopy can be successfully used in 
examination of the fetlock joint in the drom-
edary camel. The present study attempted to 
describe the normal arthroscopic view of the 
fetlock joint in the dromedary camel as well 
as the complications that can occur during 
and after arthroscopy. Further studies are 

required for diagnosis of pathological 
changes in the fetlock joint of the dromedary 
camel and for arthroscopy of other joints in 
the dromedary camel.  
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