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ABSTRACT

Introduction: Fractures of the distal radius are one of the most
common injuries and it accounts for 8-15% of all fractures of
the upper limb. Lister’s Tubercle (LT) is an important anatomical,
surgical landmark during various orthopaedic and other surgical
procedures on the distal radius.

Aim: To determine the anatomical localisation of LT in relation
to radial styloid process and ulnar notch and to measure the
morphometric parameters of LT on dry radii.

Materials and Methods: The present cross-sectional study
was done on 180 radii, 90 right-sided and 90 left-sided obtained
from the Department of Anatomy, Medical College Baroda,
Vadodara, Gujarat, India, from December 2021 to August 2022.
Localisation and length, width and height of the lister tubercle
were measured with the help of a vernier calliper. Mean and
range of each parameter was calculated. All measurements
were made by two observers to avoid bias interpretation. The
data were entered in Microsoft Excel window 10.

Results: On right-side the LT was nearer to the styloid process
in 04 radii (ratio was less than 1) while it was nearer to the
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ulnar notch in 86 radii (ratio was more than 1). Highest ratio
of two distance was 1.768 (LT nearer to ulnar notch) while the
lowest distance was 0.8706 (LT nearer to styloid process). On
left-side LT was nearer to styloid process in 28 radii (ratio was
less than 1) while it was nearer to ulnar notch in 62 radii (ratio
was more than 1). Highest ratio of two distance was 1.42 (LT
nearer to ulnar notch) while the lowest distance was 0.79 (LT
nearer to styloid process). The mean length of LT on right-side
was 12.30+1.46 mm, breadth 4.66+0.98 mm, while height was
2.87+0.57 mm and the mean length of LT on the left-side was
13.19+1.511 mm, width 4.89+1.17 mm, while the height was
2.96+0.692 mm.

Conclusion: The present study shows that in majority of cases,
LT was nearer to the ulnar notch and the distance between LT
and radial styloid process was more. The anatomical localisation
and morphometric data of LT will be is useful in various surgical
procedures like screw fixation in volar plating and micro nalil
techniques.

Keywords: Dorsal tubercle, Micro nail, Radial nerve, Volar plate fixation

INTRODUCTION

The posterior surface of distal end of radius displays a palpable
dorsal tubercle or LT which is in line with the cleft between the
index and middle fingers. LT receives a slip from the extensor
retinaculum and is grooved medially by the Extensor Pollicis Longus
(EPL) tendon. LT acts as bony fulcrum around which EPL changes
its line of pull from the forearm to the thumb. As a consequence
of the obliquity of its tendon, EPL adducts the extended thumb
and rotates it laterally [1]. The vascularity of distal radius has
importance in the new surgical approach of the distal radius and
new techniques of osteosynthesis like K-wire placement and micro
nail technique for distal radius fractures. The dorsal epiphyseal
vessels of the lower end radius enter through the LT and palmer
interosseous vessels enter the bone at the level of LT [2-4].

Fractures of the distal radius are one of the most common
injuries and it accounts for 8-15% among all the fractures of the
upper limb. Thus, the morphometric evaluation of distal radius is
important for evaluation and treatment of the injuries around the
wrist [5,6]. The LT is used as an anatomical landmark for localising
the anatomical variants like the 1%t dorsal extensor compartment,
Posterior interosseous nerve, superficial branch of radial nerve,
dorsal radio-triquetral ligament [7-10]. Further, LT is also used as a
surgical landmark in wrist arthrography injections and arthroscopy;,
dorsal wrist capsulotomy, hand microsurgery, radio scapholunate
arthrodesis, Kirschner wire placement and internal fixation of Colle’s
fracture and the insertion of square and elastic intramedullary nails
for fixation of diaphyseal fracture of radius [2,9,11,12].
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The EPL tendon ruptures are common complication of distal radius
fractures. A spontaneous rupture of the EPL tendon is associated with
rheumatoid arthritis, fractures of the wrist, systemic or local steroids
and repetitive and excessive abnormal motion of the wrist joint like in
kick boxers and tailors [13,14]. The EPL tendon can rupture without
severe trauma or inflammatory diseases as there is poor vasculature
around the LT. The EPL has proximal and distal blood supply with
a relatively avascular zone around the LT [15]. The spontaneous
rupture without trauma, could occur due to attrition of the EPL
tendon around LT [16,17]. The LT is an important anatomical and
surgical landmark during various orthopaedic procedures. To identify
nearby anatomical structures, the localisation of LT is required.

The aim of the present study was to determine the anatomical
localisation of LT in relation to the radial styloid process and the
ulnar notch and to measure the morphometric parameters of the
LT on dry radii.

MATERIALS AND METHODS

A cross-sectional observational study was conducted in the
Department of Anatomy, Medical College Baroda, Vadodara,
Guijarat, India, from the December 2021 to August 2022. A total of
210 adult human radii of unknown age and sex were obtained from
the bone store and out of 210 radii, after satisfying inclusion and
exclusion criteria, only 180 radii (90 of each side) were used for the
present study.

Inclusion criteria: Dry, clean and anatomically normal adult radii,
were included in the studly.
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Exclusion criteria: Radii with any structural deformity, previous
radial trauma, and any other pathological irregularities such as
arthritis and any gross breakage, were excluded from the study.

Study Procedure

At the distal end of radius bone, the LT was identified and localisation
and length, width and height of LT were measured with the help of
vernier calliper.

Localisation of Lister’s Tubercle (LT) [11,18]: Three anatomical
landmarks were identified on each radius [Table/Fig-1].

DISTAL END OF RADIUS
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[Table/Fig-1]: Localisation of Lister’s Tubercle (LT).
Point A: The midpoint of lister tubercle

Point B: Midpoint of volar and dorsal border of ulnar notch
Point C: Midpoint of radial styloid process.

Point D: Intersecting point

A line was drawn between point B and point C (Line BC). Another
perpendicular line was drawn from point A to line BC. Intersecting
point was labelled as point D.

Distance BD (D1)- Distance between the mid-point of ulnar notch
to intersecting point was noted in mm. Distance CD (D2)- Distance
between mid-point of radial styloid process to intersecting point
was noted in mm. Maximum and minimum distances of LT were
noted and their mean and standard deviation were calculated. The
ratio of two measurements (D2/D1) was calculated to find out the
location of LT in relation to the mid-point of the radial styloid process
and the mid-point of the ulnar notch. If the ratio was more than 1
that indicates the LT is nearer to the ulnar notch, while if the ratio
was less than one that indicates the LT is nearer to radial styloid
process. Morphometry of LT [7,19,20]. Length, width and height
of LT were also measured with the help of a digital vernier calliper
[Table/Fig-2-5].

ULNAR NOTCH

LEFT RADIUS

RADIAL STYLOID PROCESS

[Table/Fig-2]: Morphometry of LT of left radius.
Point P and point Q- Proximal and distal ends of the lister tubercle, respectively
Point S and point T- Medial and lateral ends at the maximum broadness of LT
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LEFT RADIUS

[Table/Fig-3]: Measurement of length of LT.
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[Table/Fig-5]: Measurement of height of LT.
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Point R- Highest point on the LT, Point P and point Q- Proximal and
distal ends of the LT, respectively.

Point S and point T- Medial and lateral ends at the maximum
broadness of the LT

e Length (mm)- Distance between the point P and point Q.
e Width (mm)- Distance between the point S and point T.

e Height (mm)- Distance from point R to floor of EPL groove.
Mean and range of each parameter were calculated.

STATISTICAL ANALYSIS
All measurements were made by two observers to avoid the bias
interpretation. The data were entered in Microsoft Excel window 10
and descriptive statistics was used.

RESULTS

All 180 radii showed the LT on its dorsal aspect. On the right-side,
the distance from the LT to the styloid process ranged between
9.86 mm to 17.34 mm, while distance from the LT to the ulnar notch
ranged from 7.75 mm to 15.25 mm. In the present study, the LT
was nearer to the styloid process in 04 radii (ratio was less than 1)
while it was nearer to the ulnar notch in 86 radii (ratio was more than
1). The highest ratio of the two distance was 1.768, while the lowest
ratio was 0.8706.

On the left-side, the distance from the LT to the styloid process
ranged between 10.15 mm to 16.74 mm, while distance from the LT
to the ulnar notch ranged 9.76 mm to 14.81 mm. The LT was nearer
to the styloid process in 28 radii (ratio was less than 1), while it was
nearer to the ulnar notch in 62 radii (ratio was more than 1). Highest
ratio of two distance was 1.42, while the lowest ratio was 0.79.

The range and the mean values for the localisation, length, width
and height of LT is given in [Table/Fig-6].

Parameters Right-side Left-side Remarks
Maxi 15.25 14.81
Distance aximum Distance from Ulnar
BD (D1) Minimum 7.75 9.76 notch to LT was more
left-si
(mm) MeansSD | 1117145 | 12.12e1.14 | O 'oftside
Maximum 17.34 16.74 Distance from radial
. . styloid process to LT
Bgt(agzc)e Minimum 9.86 10.15 was more on right-
(mm) side/distance from
Mean+SD 14.16+1.45 12.73+1.32 | ulnar notch to LT was
less on left-side
Maxi 16.81 16.75
Lenath imum Mean length of Left
9 Minimum 9.18 9.94 LT was more than
(mm) right-side
Mean+SD 12.30+1.46 13.19+1.51
Maximum 7.6 9.9
Width Minimum 3.03 .45 Mean width of LT was
(mm) more on left-side
Mean+SD 4.66+0.98 4.89+1.17
Maximum 4.61 5.94
Height Minimum 175 146 Mean hglght was more
(mm) on left-side
Mean+SD 2.87+0.57 2.96+0.69

[Table/Fig-6]: Range and mean values for localisation and length, width and

height of LT.

DISCUSSION

The LT is an important clinical and anatomical landmark. lIts
location and morphometric study are useful in various procedures.
This data will be helpful in performing accurate procedures
and avoiding injury to nearby structures. The comparison of
localisation of the LT with the past studies is shown in [Table/
Fig-7] [8,11,18]. Kumar P and Sharma A studied 50 radii [8].
They found the LT was near to the radial styloid process in 13
radii, while it was nearer to the ulnar notch in 37 radii. Ojha P
and Ojha AK found that out of 52 radii, the LT was nearer to the
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radial styloid process in 39 (75%) radii while in 13 (25%) radii
it was nearer to the ulnar notch [11]. Agir | et al., studied 20
radii and found that in 11 radii the LT was nearer to the styloid
process, while in nine subjects, it was near or to the ulnar notch
[18]. In the present study, out of 90 right radii, the LT was nearer
to the radial styloid process in 04 (4.5%) radii while it was nearer
to the ulnar notch in 86 (95.5%) radii, while on the left-side out
of 90 radii, the LT was nearer to the styloid process in 28 (31%)
radii while it was nearer to the ulnar notch in 62 (69%) radii.
The present study revealed that in majority of cases (82.22%)
LT lies nearer to the ulnar notch. Kumar P and Sharma A also
found same results, while study of Ojha P and Ojha AK and Agir
| et al., showed that LT was nearer to the radial styloid process
[8,11,18].

The length, height and width of LT of the present study is
compared with the past studies [Table/Fig-8] [7,19,20]. The
comparison showed that in the present study the length of LT
was more than the length measured by Shanthi KC [20]; while it
was less as compared to studies of the Harini P and Mohanraj
KG and Clement H et al., [7,19]. In present study, height of
LT was less as compared to study of Clement H et al., [19],
while width of LT was also less as compared to study of Harini
P and Mohanraj KG [7]. This data variation could be due to
difference in numbers of sample. Ali AM et al., had dissected
16 embalmed forearms to identify a safe surgical zone to avoid
injury of Superficial Radial Nerve (SRN) during Kirschner wire
fixation in treatment of distal radial fractures [21]. They found
mean distance between the LT and the closest branch of the
SRN was 2.7 cm (SD=0.52).

Samarakoon LB et al., studied relation of LT and sensory
branches of Radial nerve in 25 forearm and wrist in cadaver, they
found that the mean distance to the point where the most medial
and the most lateral superficial sensory branches of the radial
nerve cross the wrist joint were 2.51 cm (SD=0.5) and 3.90 cm
(SD=0.64) from the LT, respectively [10]. He suggested to avoid
transverse incision in the snuff box region between 2.5 cm and
3.9 cm from the LT as the risk of damaging the branches of the
nerve is very high.

Triphonydis M et al., studied the distance of the SRN branches
from the LT, the ulnar styloid and the radial styloid processes
[22]. They found that the distance of a nerve branch to the LT
is greater. They recommended to consider this findings while
planning to do percutaneous pinning of distal radial fractures and
when possible, the LT may be utilised as an entry point instead
of the radial styloid.

. Agir | et Kumar
ocj)hﬁ:: Ed al., [18] P and Present study
Parameters 1 11 52 radii 20 radii Sharma A 180 radii (R 90,
(R 22, L 30) (RS, L [8] 50 radii L 90)
! 12) (R23,L27)
Vadodara,
Place and year of Udaipur, Turkey, Chandigarh, Gujarat,
study 2020 2014 2021 December 2021
to August 2022.
Distance from Ulnar (R) 7.75-15.25
notch to mid-point | 10.88-17.10 | 11.3-16.9 11-17.10
of LT-D1 (mm) (L) 10.15-16.74
Distance from radial (R)9.86-17.34
styloid process to ) ; :
mid-point of LT-D2 9.76-18.22 | 12.2-18.6 9-16 0 10.15-16.74
(mm)
(Rt) 1.76
Highest ratio 1.46 1.40 1.30
(L) 1.42
(Rt) 0.87
Lowest ratio 0.66 0.78 0.52
(Lt 0.79

[Table/Fig-7]: Comparison of distance from ulnar notch and radial styloid process
to LT and their ratios with the past studies [8,11,18].
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Harini P and | Clement . Present study
Mohanraj KG | Hetal., [Szta?rgz;eﬁ: Vadodara, Gu-
Parameters [7] Chennai, | [19] Graz, Tamil | jarat, Decem-
Tamil Nadu, Austria, Nadu. 2015 ber 2021 to
2020 (33 2008 (100 (100 ’radii) August 2022.
radii) radii) (180 radii)
Means | 01479012 | V7.6 (L) 13.1921.51
SD(mm) | () 16.05+0.48 (R)11.8 | (R)12.30+1.46
Length 0
L) 9.94-16.75
Range - 6-26 mm -
(mm) (R) 9.18-16.81
Mean ] - ] (L) 2.96+0.69
SD (mm) ' (R) 2.87+0.57
Height
Range i 9.6:08 ] (L) 1.46-5.94
(mm) (R) 1.57-4.61
Mean+ (L) 8.41+0.274 . ) (L) 4.89+1.17
SD(mm) | (R 9.08:0.462 (R) 4.66+0.98
Width
Range ] (L) 2.45-9.9
(mm) (R)3.03-7.6

[Table/Fig-8]: Comparison of length, height and width of LT with the past studies

[7,19,20].

Limitation(s)

The present study could not comment on gender differences
of LT, but these deprived data can be fulfilled by cadaveric or
radiological study.

CONCLUSION(S)

The present study concludes that in majority of cases, anatomical
localisation of LT was nearer to the ulnar notch and the distance
between the LT and the radial styloid process was more. This
knowledge can be utilised in the management of distal radius
fractures. The length, width and height of the LT is variable and
these data should be considered, while operating on distal radius
like screw fixation in volar plating and micro nail techniques.
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