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Morphological characteristics of rabbits’ carpal tunnel: Evaluation of its
potential for carpal tunnel research

F. Turker Yavas®, I. Dabanoglu®

Department of Anatomy, Faculty of Veterinary Medicine, Aydin Adnan Menderes University, Aydin, Turkey

ABSTRACT: This study aimed to define the main anatomic components and describe the normal size and form of the
carpal tunnel in rabbits using imaging techniques. It was also aimed to evaluate the potential of rabbits as an animal
model for carpal tunnel research. The forelimbs of eight adult New Zealand rabbits were investigated using histology,
magnetic resonance, and computed tomography. Two cadavers were used for anatomical dissection to support the
findings. The carpal tunnel was examined at proximal and distal levels, and it was found that the flexor retinaculum is
two-layered in rabbits. Both vascular nerve bundles, including the median nerve and the ramus palmaris of the ulnar
nerve, were within two layers of it and passed through the carpal tunnel. The deep digital flexor, superficial digital
flexor, and radial carpal flexor tendons were observed within the carpal tunnel. The flexor pollicis longus tendon is not
found in rabbits. The area of the carpal tunnel narrowed towards the distal end in three methods, and its depth decreased
in CT and MRI. The length of the accessory carpal bone determined this depth. The study found that rabbits’ carpal
tunnels are morphologically similar to those of humans compared to dogs. This situation is thought to pave the way for
more accurate approaches to carpal tunnel research in rabbits.

Keywords: Carpal canal; computed tomography; histology; magnetic resonance; morphometry.

Corresponding Author:
Ilknur Dabanoglu, Aydin Adnan Menderes University, Faculty of Veterinary Medi- Date of initial submission: 21-02-2024
cine, Department of Anatomy, Isikli, 09020, Efeler/ Aydin, Turkey. Date of acceptance: 08-03-2024

E-mail address: idabanoglu@adu.edu.tr



8074

F. TURKER YAVAS, I. DABANOGLU

INTRODUCTION

he carpal tunnel is an osteofibrous canal located

along the wrist’s palmar aspect, containing flex-
or tendons, the median nerve, the median artery, and
the median vein (Craige, 1948; Ettema et al. 20006;
Schrier et al., 2020). The proximal row of carpal
bones, particularly the accessory carpal bone, which
provides the formation of the groove, forms the en-
trance of the carpal tunnel in humans. The exit of it is
formed by the distal row of carpal bones; especially
the hook of the hamate bone (Sora and Genser-Strobl,
2005; Preazzi et al. 2011; Park et al. 2020). In dogs,
the carpal tunnel is shaped only by the accessory car-
pal bone, since the hamate does not have a hook. The
entrance has been assessed at the level of the distal
radio-ulnar joint and the palmar protrusion of the ac-
cessory carpal bone. The exit has been evaluated at
the level of the proximal row of carpal bones, includ-
ing the accessory carpal bone (Turan and Eren, 2003).

It is crucial for carpal tunnel syndrome (CTS), a
common entrapment neuropathy in humans caused
by compression of the median nerve (Diao et al.,
2005; Bower et al., 2006). The condition can be cost-
ly, with treatment costing over $2 billion annually in
the USA and $13,200 per person in Canada (Kamolz
et al., 2001; Stapleton, 2006; Wright and Atkinson,
2019; Zoniga and Keir, 2019). To diagnose and exam-
ine the anatomical structure of carpal tunnel, imag-
ing techniques like CT (Computed Tomography) and
MR (Magnetic Resonance) are used (Oh et al. 2008;
Deruddere et al., 2014). Experimental animal studies,
particularly rabbits, have been preferred due to their
similarity to humans (Ettema et al., 2006; Schrier et
al., 2020), easy availability, cheap feeding, and practi-
cal care conditions (Diao et al., 2005; Oh et al. 2008;
Yamaguchi ef al., 2008; Tung et al., 2010; Moriya et
al., 2011; Yoshii et al., 2014).

However, these investigations often contain in-
sufficient and inaccurate anatomical information, and
there is no study on the detailed morphological and
morphometric structure of the carpal tunnel in rabbits.
This study aims to describe the anatomical structures
and normal shape and size of the carpal tunnel in rab-
bits using CT, MRI, and histological methods and to
reveal possible differences by comparing the images
obtained with these methods.

MATERIALS AND METHODS

Ethical statement
The study was approved by Aydin Adnan Mende-

res University Local Ethics committee (Decision num-
ber: 645583101/2017/141 and 64583101/2022/008).

Animal material

This study used eight adult New Zealand rabbits
(Oryctolagus cuniculus L.) frozen in 10 % formalin.
Rabbits averaged 2.137 grams. After MRI and CT
scans, cadavers were histologically sectioned. Addi-
tionally, two rabbits were dissected for anatomy.

Computed Tomography (CT)

An 80 detector 160 slice computed tomography
(CT) System (Aquilion Prime, Toshiba Medical Sys-
tems, Otawara, Japan) was used. The rabbits’ prone
forelimbs were scanned. 1 mm thick pictures were
taken. CT images were made at 120 kV and 200 mAs.
The FOV is 140 mm. CT measurements were taken
with Sectra IDS7, which is the Adnan Menderes Uni-
versity pacs system. This system is a picture archive
and communication system.

Magnetic Resonance Imaging (MRI)

A Philips 3 Tesla Dstream Achieva Digital MR
(made in the south of the Netherlands) was used. The
small digital channel coil was taken to see the rabbits’
wrists in the prone position. T1 and T2 were mostly
scanned at 1 mm. T1-weighted pictures have 7.1 ms
TR, 3.4 ms TE, 244 x 240 matrix, and 170 mm FOV;,
T2-weighted images have 1300 ms TR, 186 ms TE,
and 192 x 155 matrix. The Mediapacs Viewer pro-
gram was used to take measurements on MR images
obtained from a private imaging center.

Histological Section (HS)

Carpal tissue was preserved in 10% buffered forma-
lin and decalcified in 10% nitric acid. It was trimmed
after sufficient decalcification for around 5 days. After
multiple treatments with xylol and increasing alcohol
solutions (70°, 80°, 90°, 96°, and 100°), the tissues
were taken to the Leica TP1020 tissue tracking de-
vice and blocked in paraffin. These blocks were mi-
crotome-cut and stained with hematoxylin and eosin
(H&E) (Luna, 1968). The digital images taken using
an Olympus SZX-LGR66 stereomicroscope were
stored. Histological slices were photographed with
a stereomicroscope and measurement paper. After
transferring the photos to BSD-2-licensed Imagel,
measurements were taken.

Measurements
The measurements of the carpal canal and identi-
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fication of the anatomical structures were carried out
at two levels. The proximal level was defined as the
entrance to the carpal tunnel at the ends of the radius
and ulna, where the palmar projection of the acces-
sory carpal bone could be seen. The distal level was
defined as the carpal tunnel and included the proximal
row of the carpal bones. The measurements taken are
listed below.

Total carpal area (TCA); The area of the carpal re-
gion that includes all the anatomical structures under
the skin (Figure 1).

Carpal tunnel area (CTA); At the two levels, the
carpal tunnel area was measured between the flexor
retinaculum and the bones (Figure 1 &2).

Bone area (BA); The area was measured by align-
ing the borders of the bones at both the proximal and
distal levels (Figure 1 & 2).

Carpal tunnel width (CTW); At the proximal lev-
el, the transverse distance between the radius’s sty-
loid process and the accessory carpal bone’s medial
palmar process was measured. At the distal level, the
transversal distance was measured between the medi-
al palmar process of the accessory carpal bone and the
palmomedial process of the radial carpal bone (Figure
1 &2).

Carpal tunnel depth (CTD); The vertical distance
between the deepest palmar border of the bones and

the flexor retinaculum was measured at both levels
(Figure 1 & 2).

Accessory carpal bone length (CAL); It was mea-
sured at the distal level. For this, a line was drawn
connecting the two dorsal projections of this bone.
The vertical distance was measured between the mid-
point of this line and the palmar top of the bone.

Statistical Evaluation

SPSS Statistics 21.0 analysed the data. For de-
pendent variables, the paired t-test was employed for
parametric data and the Wilcoxon test for nonpara-
metric data to compare carpal tunnel techniques and
interregional measurements. The tables provide Mean
+ Standard deviation (Mean#Std). All calculations
had a statistically significant P-value below 0.05.

RESULTS
The anatomical structures and the normal shape
and size of the carpal tunnel in rabbits were defined

} Imm |

Figure 1. Images from computed tomography (bony window)
(A), magnetic resonance (T1W) (B) and histological section (C)
(H&E, 2X magnification) at the proximal level. R; radius, U;
ulna, CA; accessory carpal bone, M; medial side, L; lateral side,
D; dorsal side, P; palmar side, total carpal area (TCA, solid line),
bone area (BA, dashed line); carpal tunnel area (CTA, dotted
line), carpal tunnel depth (CTD, dash-dot line with arrow heads),
carpal tunnel width (CTW, solid line with arrow heads).

J HELLENIC VET MED SOC 2024, 75 (3)
TIEKE 2024, 75 (3)



8076

F. TURKER YAVAS, I. DABANOGLU

Imm

€

Figure 2. Images from computed tomography (bony window)
(A), magnetic resonance (T1W) (B) and histological section (C)
(H&E, 2X magnification) at the distal level. R; radius, U; ulna,
CA; accessory carpal bone, M; medial side, L; lateral side, D; dor-
sal side, P; palmar side, total carpal area (TCA, solid line), bone
area (BA, dashed line); carpal tunnel area (CTA, dotted line), car-
pal tunnel depth (CTD, dash-dot line with arrow heads), carpal
tunnel width (CTW, solid line with arrow heads).

using CT, MRI and histological methods. CT images
obtained from the bony window were evaluated. The
structure of the carpal tunnel was clearly seen on the
T1W transverse images obtained from a 3 Tesla MRI.
Histological sections and anatomical dissections per-
mitted easy identification of soft tissue and bones.

On CT and MR images (Figure 1), the top of the
carpal tunnel showed the ends of the radius and ulna,
as well as the palmar projection of the accessory car-
pal bone (pisiform). At the end of CT and MR images
(Figure 2), the proximal row of carpal bones, includ-
ing the radial carpal (scaphoid), intermediate carpal
(lunate), ulnar carpal (triquetrum), and accessory car-
pal bones (pisiform) were defined. Because the carpal
regions in rabbits were tiny, the soft tissues at both
levels could not be identified in CT and MRI. There-
fore, the soft tissues were defined with histological
sections and anatomical dissection guidance.

It was observed that the flexor retinaculum bound
the carpal tunnel on the palmar side. It was attached
laterally to the palmar projection of the accessory car-
pal bone. Medially, it is connected to the edges of the
radius, radial carpal and primum carpal (trapezium)
bones. The flexor retinaculum consisted of two layers
as named superficial and deep. These two layers were
connected in the middle part of the flexor retinacu-
lum, but they were divided on the lateral and medial
sides where they attached (Figure 3). The deep digi-
tal flexor tendon, superficial digital flexor tendon and
radial carpal flexor tendon are observed within the
carpal tunnel. It was determined that the deep digital
flexor tendon was located dorsal to the superficial dig-
ital flexor tendon and on the medial side of the acces-
sory carpal bone. The superficial digital flexor was in
the form of a three-piece tendon, while the deep digi-
tal flexor was a single large tendon. The radial carpal
flexor tendon was found on the dorsomedial side of
the deep digital flexor tendon. It was located on the
palmar side of the radius at the proximal level and on
the palmar side of the radial carpal bone at the distal
level (Figure 4 & 5).

There was a bundle of connective tissue sheath sur-
rounding the median nerve, median artery, caudal in-
terosseus artery, median vein, and caudal interosseus
vein. This vascular nerve bundle was observed me-
dially to the deep digital flexor tendon and the radial
carpal flexor tendon. This structure was located on the
palmomedial side of the radius at the proximal level
and on the radial carpal bone at the distal level. There
was a bundle of connective tissue sheath surrounding

J HELLENIC VET MED SOC 2024, 75 (3)
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Figure 3. Image from histological section at the carpal tunnel (distal level) (H&E, 2X magnification) and representation of the flexor
retinaculum’s layers. (A). Al; flexor retinaculum superficialis, A2; flexor retinaculum profundus, M; medial side, L; lateral side, D;

dorsal side, P; palmar side.

Figure 4. Image from histological section at the carpal tunnel en-
trance (proximal level) (H&E, 2X magnification). R: radius, U:
ulna, CA: accessory carpal bone, a; deep digital flexor tendon,
b; superficial digital flexor tendon, c; radial carpal flexor tendon,
d; abductor pollicis longus tendon, e; radial carpal extensor ten-
don, f; common digital extensor tendon, g; primum and secundum
digital extensor tendon, h; ulnar carpal extensor tendon, i; lateral
digital extensor tendon, j; vascular nerve bundle (dorsal ramus of
ulnar nerve, ulnar artery and ulnar vein), k; palmar ramus of ulnar
nerve, 1: vascular nerve bundle (radial artery, accessory cephalic
vein and radial nerve), m; median nerve bundle (median nerve,
median artery, caudal interosseus artery, median vein and caudal
interosseus vein).

Figure 5. Image from histological section at the carpal tunnel
(distal level) (H&E, 2X magnification). CR: radial carpal bone,
CI: intermediate carpal bone, CU: ulnar carpal bone, CA: ac-
cessory carpal bone, a; deep digital flexor tendon, b; superficial
digital flexor tendon, c; radial carpal flexor tendon, d; abductor
pollicis longus tendon, e; radial carpal extensor tendon, f; com-
mon digital extensor tendon, g; primum and secundum digital
extensor tendon, h; ulnar carpal extensor tendon, i; lateral dig-
ital extensor tendon, j; vascular nerve bundle (dorsal ramus of
ulnar nerve, ulnar artery and ulnar vein), k; palmar ramus of ulnar
nerve, 1: vascular nerve bundle (radial artery, accessory cephalic
vein and radial nerve), m; median nerve bundle (median nerve,
median artery, caudal interosseus artery, median vein and caudal
interosseus vein).

J HELLENIC VET MED SOC 2024, 75 (3)
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the ramus palmaris of the ulnar nerve, which included
the arteriole and venule. The bundle was located on
the palmolateral side of the superficial digital flexor
tendons and the palmomedial side of the accessory
carpal bone at these two levels. Both bundles were
taken part within two layers of the flexor retinaculum
and passed through the carpal tunnel (Figure 4 &5).

When the measurements between the proximal and
distal levels were compared, decreases were obtained
in the total carpal area, carpal tunnel area, and bone
area at the distal level by three visualization methods.
In CT and MRI data, the decrease in total carpal area
was found to be statistically significant (P= 0.044, P=
0.022, respectively), while in histological data, the
decrease in bone area was found to be statistically

significant (P=0.001) (Table 1 & 2). Furthermore, at
both levels, the ratio of carpal tunnel area to total car-
pal area was calculated. As a result, the ratios in CT
and MR images were seen to be close to each other,
even though there was a decrease in histological sec-
tions at the transition to the carpal tunnel (Figure 6).

Regarding to CTW measurement towards the dis-
tal level, an increase in CTW was seen in computer
tomography and magnetic resonance images but a de-
crease in histological section images. The condition
is reversed in CTD measurements. Furthermore, the
decrease in CTD data in computer tomography was
found to be statistically significant (P= 0.015) (Table
2).

*CTA =RA

BTCAABACTA)

HS CT MR
Proximal
Level
8 TCA{BA+CTA) =CTA sBA BTCA{BASCTA) =CTA =BA s TCA{BA+CTA) =CTA =BA
Distal
Level

8 TCAABAACTA SCIA sHA

BTCA{BA+CTA) =CTA s HA

Figure 6. The ratios of carpal tunnel area and bone area to total carpal area in the histological (HS). computed tomography (CT) and
magnetic resonance imaging (MRI) sections. CTA; carpal tunnel area, TCA; total carpal area, BA; bone area.

Table 1. The measurements at the proximal and distal levels of the carpal region by histological sections (HS), computed tomography
(CT), and magnetic resonance imaging (MRI). TCA, total carpal tunnel area, CTA; carpal tunnel area, BA; bone area, CTW; carpal
tunnel width, CTD; carpal tunnel depth, CAL; accessory carpal bone length.

HS CT MRI

Proximal level Distal level Proximal level Distal level  Proximal level  Distal level

n Mean+Std Mean+Std Mean+Std Mean+Std Mean+Std Mean+Std

TCA (mm?) 8 86.10+2.89 85.85+3.19 104.66+3.45 100.77+4.61  107.24+3.11  102.56+3.09
CTA (mm?) 8 18.34+1.14 17.50+0.49 19.52+1.39 19.09+0.94 20.07£1.71 18.69+1.22
BA (mm?) 8 40.26+3.40 32.73+1.15 47.49+1.70 45.15+3.23 47.73+4.85 47.31+£2.77
CTW (mm) 8 5.96+0.44 5.84+0.20 4.91+0.32 4.98+0.37 4.97+0.33 5.15+0.53
CTD (mm) 8 3.98+0.26 4.04+0.16 4.42+0.25 4.35+0.32 4.62+0.31 4.55+0.55
CAL (mm) 8 4.50+0.81 4.73+0.41 4.62+0.29
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Table 2. Comparison of data by histological sections. CT and MRI at the proximal and distal levels of the carpal region using paired

statistical analysis.

Proximal Level Distal Level
TCA BA CTA CTW CTD TCA BA CTA CTW CTD
HS-CT 0.000 0.003 0.010 0.000 0.004 0.000 0.000 0.005 0.002 0.042
HS-MRI  0.000 0.003 0.004 0.002 0.001 0.000 0.000 0.027 0.020 0.028
CT-MRI NS NS NS NS NS NS NS NS NS NS

NS: Not Significant

When the measurements from three methods were
compared in pairs, it was found that the MRI and CT
data were similar, but the histological method data
were lower than the data obtained from MRI and CT
at both levels, except for CTW. When data from the
histological sections was compared to data from other
methods, the differences were statistically significant
(Table 1).

The accessory carpal bone was completely visu-
alized at the distal level. The histological section’s
measurement of the accessory carpal bone’s length
was shorter than the measurements made using the
other techniques (Table 1). The accessory carpal bone
constitutes the palmolateral border of the carpal tun-
nel and defines the carpal tunnel depth. Therefore, the
ratio between carpal tunnel depth and accessory car-
pal bone length was evaluated. It was determined that
CAL/CTD: 1.15 in histological method, 1.09 in CT,
and 1.07 in MRL

DISCUSSION

The carpal tunnel is bordered by the hole between
the carpal bones and the flexor retinaculum. Because
of structural variances, the borders of the carpal tun-
nel vary between species. The bone roof of the carpal
tunnel in rabbits is similar to that in dogs. Therefore,
the carpal tunnel was investigated as entrance and exit
at two levels in this study, as in dogs.

The palmary boundary of the carpal tunnel is the
flexor retinaculum, also known as the transverse car-
pal ligament, which has been reported to exist in two
layers in humans (Presazzi et al., 2011). The median
nerve, four deep digital flexor tendons, four superfi-
cial digital flexor tendons and a flexor pollicis longus
tendon pass through this tunnel. On its medial side,
the flexor retinaculum splits into two layers to envelop
the radial carpal flexor tendon. On its lateral side, the
ulnar nerve travels through the tunnel known as Guy-
on’s canal (Presazzi et al., 2011; Deak et al., 2022).
In dogs, the flexor retinaculum has been reported to

also consist of two layers. However, in contrast to
humans, the superficial digital flexor tendon is situat-
ed between these two layers. The radial carpal flexor
tendon, median nerve, ulnar nerve, caudal interosse-
ous arteries and caudal interosseous veins are located
with the deep digital flexor tendon under the profound
layer of the flexor retinaculum in the carpal tunnel
(Turan and Erden, 2003). Detailed morphological in-
formation of the flexor retinaculum was not found in
previous studies in rabbits (Ettema et al., 2006; Schri-
er et al., 2020). In this study, it was determined that
the flexor retinaculum in rabbits has two layers. It was
observed that the median nerve bundle and the ulnar
nerve bundle were located between these two layers
at the medial and lateral tips of the retinaculum flexo-
rum. In addition, the structures in these vascular nerve
bundles have not been mentioned in detail (Ettema et
al., 2006; Ekim et al., 2014; Schrier et al., 2020). We
observed that the median nerve, median artery, caudal
interosseus artery, median vein, and caudal interos-
seus vein were included in the median vessel nerve
bundle. In this study, the ramus palmaris of the ulnar
nerve, arteriole and venule were found in the ulnar
nerve package. It should be noted that there is a ra-
dial carpal flexor tendon but no flexor pollicis longus
tendon in the carpal tunnel in rabbits, which does not
agree with the previous studies (Ettema et al., 2006;
Ekim et al., 2014; Schrier et al., 2020).

Carpal tunnel area is an important criterion in the
evaluation of carpal tunnel syndrome and varies in
people according to variables such as race and gen-
der. Rodriguez et al. (2022) reported the carpal tun-
nel area in humans as 188.00 + 33.8 mm? in men and
144.3 £ 19.5 mm? in women using cadaver sections.
Kamolz ef al. (2001) compared the carpal tunnel area
in humans using ultrasound and anatomical sections
and found it to be 162.4 +29.3 mm? and 168.2 +31.2
mm?, respectively. Furthermore, the carpal tunnel area
in humans has been measured at the neutral position
by MRI to be 173-178 mm? at the proximal level and
152-158 mm? at the distal level (Horch et al., 1997;
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Yoshioka et al., 1993). Turan and Erden (2003) mea-
sured the carpal tunnel area with CT in German Wolf-
hound dogs and reported the average (proximal and
distal) carpal tunnel area delimited by the profound
layer to be 156.93 + 14.5 mm? in males and 131.99 +
9.08 mm? in females. It has also been reported that the
carpal tunnel area bounded by the superficial layer is
approximately 1.70 times (in males) and 1.84 times
(in females) that of the profound carpal tunnel. In
this study, the mean proximal and distal levels of the
carpal tunnel areas were determined as 17.92 + 0.82
mm? in histological sections, 19.31 + 1.17 mm? in CT,
and 19.38 + 1.47 mm? in MRI in rabbits. The carpal
tunnel area of rabbits was seen to be approximately
1/8-9 that of humans in CT and MR images, while it
was 1/9 in histological sections. In dogs, this rate was
changed. Take the boundary of the profound layer of
the flexor retinaculum, the carpal tunnel area of rab-
bits was seen to be approximately 1/7 that of dogs,
and the superficial layer boundary of it was 1/13 that
of dogs in CT.

The dimensions (depth and width) of the carpal
tunnel in human cadavers were measured in a silicone
cast and have been reported to be 8.3 = 0.9 mm and
19.2 £ 1.7 mm, respectively (Pacek et al., 2010). Us-
ing ultrasound and anatomical sections in humans, it
has been found that the depth is 9.0 £ 1.1 mm with
a width of 20.5 + 1.5 mm and 9.3 + 1.2 mm depth
and 20.1 £+ 1.5 mm width, respectively (Kamolz ef al.,
2001). Mogk and Keir (2008) have reported the depth
and width of the carpal tunnel as 10.7 mm and 22.5
mm at the proximal level and 10.6 mm and 21.5 mm
at the distal level in humans by MRI, respectively.
Turan and Erden (2003) used CT to measure the depth
and width of the carpal tunnel in dogs, noting that the
depth was 16.99 mm at the proximal and 19.53 mm at
the distal level, while the width was 15.50 mm at the
proximal and 17.73 mm at the distal level. According
to our findings in this study, it was determined that
the width of the carpal tunnel in rabbits was approxi-
mately one-quarter that of humans and one-third that
of dogs, and its depth was approximately half that
of humans and one-fourth that of dogs. The width is
greater than the depth in rabbits, similar to humans,
whereas this is the opposite in dogs. In this study, the
width of the carpal tunnel increased from proximal to
distal and the depth decreased, while the opposite was
seen in dogs. The carpal tunnel shape is oval in hu-
mans, isosceles triangular in dogs, and close to round
in rabbits. These alterations in shape are presumed to
be caused by the hook of os carpale IV (hamate) and

the species being digitigrade or plantigrade.

Studies on the carpal tunnel in humans have found
that the carpal tunnel is narrower at the distal level
due to the hook of os carpale IV (hamate) is located
there (Yoshioka et al., 1993; Horch et al., 1997; Sora
and Genser-Strobl, 2005). Turan and Erden (2003) in-
vestigated the ratio of carpal tunnel to total carpal area
using CT in dogs and reported that the carpal tunnel
forms 18-19 % of the total carpal area at the proximal
level and 19-22 % at the distal level. They suggested
that the carpal tunnel area in the distal cross-section
is wider than that in the proximal section. In the pres-
ent study, the ratios were found to be similar at both
levels in CT and MRI cross-sections. In histological
sections, this ratio was seen to have slightly decreased
towards the distal level. This difference is believed to
be due to the decalcification process used in the his-
tological method.

Imaging methods have advantages and disadvan-
tages. Bone tissue images are clearer and more ac-
curate in CT images and soft tissue images in MR
images (Vogl et al. 2010; Derudere et al. 2014). His-
tological section images are the most advantageous in
terms of imaging two different tissues. The very small
size of the carpal tunnel in rabbits has caused limita-
tions in MRI and CT imaging methods. Although the
small digital channel coil was used in MR imaging
methods, there were difficulties in obtaining the de-
sired soft tissue data. For this reason, the histological
section method and anatomical dissection were very
useful in examining the region. However, fixation and
decalcification processes applied in histological meth-
ods cause shrinkage in tissues (Tagi et al., 2018). By
evaluating the advantages of these methods, we com-
pared all three images, determined reference points,
and measured them in this study.

CONCLUSIONS

In this study, the carpal tunnel anatomy of rabbits
was examined in detail with different methods and
we attempted to clarify the insufficient and inaccurate
data in earlier studies of carpal tunnel syndrome in
rabbits. The main findings of this study significantly
emphasize the validation of the rabbit model in carpal
tunnel syndrome research. By establishing the clos-
er resemblance of the rabbit carpal canal to humans
compared to dogs, this research paves the way for
more accurate investigations into the condition. The
utilization of the rabbit model holds the potential to
enhance our understanding of carpal tunnel syndrome
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and improve treatment strategies for human patients,
ultimately leading to better clinical outcomes.
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