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Abstract 

Objectives: This study aims to provide a comprehensive understanding of the unique morphological 
dimensions and neurovascular pattern of the triangular fibrocartilage complex (TFCC) of the wrist joint, 
using innovative techniques such as digital Vernier calliper, auramine chloride (Palmgren ’s method) 
and immunohistochemistry. 

Methods: Samples were collected from 20 formalin-embalmed human cadavers. The morphometric parameters 
were measured. After gross examination, tissues were placed in 10% neutral buffered formalin for fixation. Paraffin-
embedded blocks were prepared, and tissue sections were taken at 5-7 microns thickness. The slides were 
subjected to Palmgren’s and immunohistochemistry staining following a standardised protocol. 

Results: The morphometric parameters of the articular disc (AD) and neurovascular pattern of the seven 
components of TFCC were assessed. There was no significant difference in the morphometric parameters between 
either sides of the limb. The AD had minimal nerve fibre innervation. Periphery of the complex, which consisted of 
different ligaments, showed higher nerve density comparatively. The distribution of nerve fibres predominated in the 
proximal portion compared to distal areas of TFCC. The vascular pattern observed in various components showed 
fewer blood vessels in the AD than in the periphery. Higher vascularity was observed in the proximal portion of the 
TFCC complex. 

Conclusion: The insights gained from this study, particularly the understanding of the innervation and distribution 
of nerve fibres of TFCC, can significantly enhance the effectiveness of selective denervation procedures during wrist 
arthroscopy. Moreover, the knowledge about the vascularity of TFCC is a crucial factor that can influence the end 
outcomes of wrist surgeries. 

        Level of evidence: IV 
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Introduction

The wrist joint is a complex joint with many 
movements.1 The triangular fibrocartilage complex 
(TFCC) is one of the critical structures to maintain 

stability and facilitate the functional performance of the 
joint.2 The complex anatomy of the ulnar side of the wrist 
offers excellent challenges in understanding, diagnosing 
and treating its pathologies. The complex nature of this 
structure makes it difficult to arrive at a consensus in the 
management of pathologies in this joint. Ulnar wrist pain is 

one of the most common wrist problems perceived by hand 
surgeons. It may be acute or chronic and includes the 
following causes: fractures, dislocations, ligament injuries, 
avascular necrosis, and degenerative changes affecting the 
ulnar carpus and distal radioulnar joint. In the elderly 
groups, wrist pain has been emerging as an essential 
treatment modality, making the entire focus on the wrist 
joint. It has been noted that TFCC remains the most 
recognised cause of ulnar wrist pain.3 This urges us to 
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analyse the complex anatomical and biomechanical 
structure of TFCC. 

The triangular fibrocartilage complex (TFCC) is a 
complicated ligamentous fibrocartilaginous structure 
composed of multiple anatomical structures located in the 
ulnar aspect of the human wrist separating the radiocarpal 
and distal radioulnar joints. TFCC has seven distinct 
components: “the articular disc )AD), the volar radioulnar 
ligament (VRUL), the dorsal radioulnar ligament (DRUL), 
the ulno lunate (UL), the ulno triquetral ligaments (UT q), 
the sub sheath of the extensor carpi ulnaris (SS-ECU) 
tendon and the ulnocarpal meniscoid structure (UCM).4 
Extra-articular tissues, especially nerves and tendons, are at 
risk during wrist arthroscopy.5 The wrist joint is densely 
innervated by neurons, especially mechanoreceptors, to 
perform high-quality proprioceptive functions. So, 
pathologies involving the wrist joint result in significant 
pain owing to the intense neuronal innervation in the form 
of free nerve endings.6 Recent studies point that posterior 
cutaneous branch of ulnar nerve, medial cutaneous branch 
of forearm and palmar sensory branch of ulnar nerve 
provide innervation to the TFCC structure. Studies on these 
innervations is very vital as wrist pain on the ulnar aspect is 
often observed following degenerative or traumatic 
pathologies affecting the wrist joint. The mechanism of 
chronic wrist pain and the sensation of wrist instability can 
be studied by observing the distribution pattern of 
mechanoreceptors in TFCC. Further these data on neural 
innervation of TFCC can facilitate disc replacement surgery 
for TFCC in future for wrist joint pathologies. The highly 
vascularised structures of TFCC are likely to heal better 
than less vascularised structures. The complication rates of 
arthroscopic procedures will be better in future when the 
position of portals are performed in structures which are 
more likely to heal better.7 Hence, studying the vascular 
distribution pattern can facilitate surgical planning and 
provide insight into the suturing pattern, thereby 
preventing degeneration.  

The anatomy of TFCC has not been extensively studied in 
the Indian population, especially the pattern of 
neurovascular distribution. This study aimed to describe 
the neurovascular pattern of the triangular fibrocartilage 
complex of the wrist joint using auramine chloride staining 
)Palmgren’s method) and immunohistochemistry. 

Materials and Methods 
This study was conducted in a total of 40 upper limbs from 

20 formalin embalmed cadavers of either sex. The 
Institutional Ethics Committee granted a waiver of consent. 
The embalmed cadavers that were found suitable for 
dissection during the study duration were included in the 
study. Cadavers with obvious pathological, traumatic, or 
degenerative abnormalities in the wrist joint region were 
excluded from the study. Dissection of the wrist joint was 
performed using a transverse incision across the front of the 
wrist joint. The annular ligament was cut, and the 
interosseus membrane was divided downward from above. 
The Radius bone was drawn laterally to expose the 
connections of the articular capsule and disc [Figure 1]. The 
structural complex of fibrocartilage and its associated 
structures was detached proximally using an oblique 
osteotomy of the ulnar head, proximal to the fovea and ulnar 
styloid. Following the direction of the most proximal fibres 

of the dorsal radio triquetral ligament, a dorsal radiocarpal 
capsulotomy was used to enter the TFCC. After sectioning 
the soft tissues and capsule of the distal radioulnar joint, 
TFCC was removed [Figure1]. Upon exposure to the TFCC 
complex, the morphometric parameters such as length and 
width at the proximal and distal attachment, width at the 
centre, and length and width of associated structures in 
prone and supine positions of the forearm will be measured 
and documented. A single investigator will take the 
measurements of morphometric parameters to the nearest 
millimetres using a digital Vernier calliper [Figure 1]. After 
gross examination, TFCC was kept in 10% neutral buffered 
formalin for two days for fixation. All specimens were then 
embedded in paraffin. Two transverse slices of 
approximately 0.5 cm thickness were taken (the first slice 
from the proximal attachment and the second slice from the 
distal attachment). On tissue processing, 5- 7 µm thick 
sections were prepared. The tissue samples were washed 
with normal saline and transferred to the tissue cassettes for 
tissue processing, followed by tissue sectioning. 

Palmgren’s silver staining method 
Sections were deparaffinised and hydrated. Slides were 

placed into acid formalin. Slides were rinsed with distilled 
water and transferred to silver solution. Slides were drained, 
subjected to a reducing solution, and then rinsed with 50% 
alcohol. Slides were again rinsed, toned with gold chloride, 
and transferred to an intensifier. Slides were then fixed with 
a fixing bath solution containing 5% sodium thiosulphate. 
Slides were rinsed, well dehydrated, cleared, and then 
mounted by DPX. 

Immunohistochemistry-Immunofluorescent method 
Deparaffinisation and hydration of the tissue section 

were done on the first day. Antigen retrieval is done with 
antigen retrieval buffer using the pressure cooker method. 
The slides were changed to wash buffer and then emptied 
from the slide, and 50-100 µl of blocking buffer was added 
and incubated in a moist chamber for 45 minutes. The 
diluted primary antibody (Anti-VE cadherin) of 100µl with 
1/1000 was added and incubated in the fridge overnight. 

On the second day, the slides were rinsed with chilled 
wash buffer. The diluted secondary antibody (Cy 5) of 100 
µl with 1/500 concentration was added in a dark room to 
prevent auto bleaching and then incubated for 60 mins. 
The slides were treated with chilled wash buffer and 1x 
PBS. Counter-staining was done with DAPI. Slides were 
rinsed with 1X PBS mounted using fluoromount aqueous 
medium, and the edges of the coverslip were sealed with 
nail polish. 

Morphometric parameters, such as length, width, and 
area of TFCC's articular disc near its proximal and distal 
attachment, were observed using digital Vernier callipers 
(Mitutoyo, Tokyo, Japan). The slides were examined using 
the bright field compound microscope (Olympus CX41, 
Tokyo, Japan) under 4X, 10X and 40X magnification, and 
pictures were taken with a digital camera fitted into a 
microscope for Palmgren’s staining. A confocal microscope 
(Carl Zeiss LSM 700, Germany) was used for the slide 
examination, and the Zen software version 2010 was used 
to create microscopic images for the 
immunohistochemistry-immunofluorescent method. 
Positive reactions for blood vessels were detected as red 
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fluorescence, respectively. The images were taken and 
stored in the software. The software adjusted the imaging 
parameters such as objective lens, filter sets, and 
acquisition speed. Data for luminal area measurements 
were calculated using Image J software. 

Statistical analysis 
The results of morphometric, auramine chloride 

staining parameters of the cadaveric study were 

expressed as frequencies/ proportions for nominal 
variables and mean with standard deviation or median 
with range for continuous variables. The data regarding 
proximal and distal parts of parameters were compared: 
Continuous variables were compared using an 
independent t-test/Mann-Whitney U test, and Nominal 
variables were compared using the Chi-Square test, 
whichever is applicable.  P <0.05 will be considered as 
statistically significant. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 1. Ulnar aspect of left wrist joint showing the gross structure of triangular fibrocartilage complex. (A & B) Gross image of ulnar side of 
the Left wrist joint. (C) The articular disc complex of triangular fibrocartilage complex of the left wrist joint. Black triangle points the ulnar 
styloid process and black asterix demonstrates triangular fibrocartilage complex (D) The articular disc along with the entire complex of the 
triangular fibrocartilage of the left wrist joint. Morphometric evaluation of (E) length and (F) breadth of the articular disc using digital vernier 
caliper (Mitutoyo brand) of the left wrist joint (G) The cut ends of proximal and distal portion of triangular fibrocartilage complex of the left 
wrist joint 

 
 

Results 
  A total of 40 wrist joints were utilised for the study. Of these, 
50% were in the right upper limb, and the rest, 50% were in 
the left upper limb. The limbs were subjected to dissection 
steps as detailed in the methodology section, and details of 
the TFCC structure were collected. The neurovascular 
pattern of all seven components of TFCC was studied and 
compared between the right and left sides and the proximal 
and distal parts of TFCC. The morphometric details of the 
articular disc are presented [Table 1]. The distribution of 
nerve fibres is given [Table 2]. The details of distribution of 
blood vessels are presented [Table 3, 4].  

Morphometry details of articular disc 
  The range of length, breadth and area of the articular disc 
were 6.62 to 9.11 mm, 3.97 to 5.21mm and 20.78 to 
41.95mm2, respectively, on the right side. The articular disc's 
length, breadth and area were 6.16 to 9.47 mm, 3.73 to 
5.63mm and 20.69 to 43.16mm2 respectively, on the left side. 
The median length, breadth, and location are shown [Table 
1].  There was no significant difference in the above 
parameters between either sides of the limb. 
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Table 1. Morphometric evaluation of triangular fibrocartilage complex of wrist joint 

Morphometry parameter Side Observation (median [IQR]) P value 

 
Length (mm) 

Right side 7.8 )6.71, 8.61) 

0.61 
Left side 7.54 )6.91, 8.52 

 
Breadth (mm) 

Right side 4.21 )3.82, 4.98)  
0.51 

Left side 4.33 )3.71, 5.11) 

 
Area (mm2) 

Right side 28.65 )21.2, 39.76)  
0.69 

Left side 29.12 )22.1, 41.56) 

 

Table 2. Number of nerve fibres in different components of Triangular Fibrocartilage complex 

Structure of TFCC 

Number of nerve fibres 

Proximal Distal 

Right Left P value Right left P value 

Articular disc 1.65 ± 0.67 2.35 ± 1.18 0.19 2.35 ± 1.18 2.1 ± 0.78 0.92 

Volar radio-ulnar ligament 6.55 ± 1.94 6.15 ± 0.87 0.76 4.97  ± 0.85 5.05 ± 0.99 0.88 

Dorsal radio-ulnar ligament 6.05 ± 0.82 6.35 ± 0.98 0.91 6.55  ± 0.82 6.05 ± 0.88 0.93 

Ulno-lunate ligament 17.89 ± 1.79 17.42 ± 2.36 0.87 15.42  ± 1.21 16.31 ± 2.38 0.91 

Ulno-carpal meniscoid 18.26 ± 2.22 18.52 ± 2.64 0.86 15.64  ± 1.82 15.85 ± 2.81 0.79 

Ulno-triquetral ligament 18.05 ± 2.57 18.52 ± 2.82 0.92 15.26 ± 2.26 15.6 ± 2.11 0.84 

Sub-sheath of extensor carpi ulnaris tendon 19.23 ± 2.38 19.1 ± 2.74 0.86 15.99  ± 2.44 15.31 ± 3.13 0.81 

Table 3. Number of blood vessels in components of Triangular Fibrocartilage complex 

Components of Triangular fibro-cartilage complex 
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Articular disc 
0 

1 

65 

35 

0 

1 

60 

40 
0.62 

0 

1 

60 

40 

0 

1 

65 

35 
0.42 

Volar radio-ulnar ligament 

1 

2 

3 

30 

45 

25 

1 

2 

3 

40 

35 

25 

0.73 

1 

2 

3 

40 

40 

20 

1 

2 

3 

40 

45 

15 

0.74 

Dorsal radio-ulnar ligament 

1 

2 

3 

15 

55 

30 

1 

2 

3 

35 

50 

15 

0.64 

1 

2 

3 

45 

45 

10 

1 

2 

3 

45 

40 

15 

0.79 

Ulno-lunate ligament 

3 

4 

5 

40 

50 

10 

3 

4 

5 

25 

50 

25 

0.73 

3 

4 

5 

50 

40 

10 

3 
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5 

35 

50 

15 

0.71 

Ulno-carpal meniscoid 

3 
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5 
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25 

45 
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25 

15 

0.73 
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25 
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25 
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20 

10 

0.71 
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Table 3. Continued 

Ulno-triquetral ligament 

5 

6 

7 

8 

10 

20 

55 

15 

5 

6 

7 

8 

15 

15 

30 

40 

0.61 

5 

6 

7 

8 

15 

45 

25 

15 

5 

6 

7 

8 

 

15 

20 

55 

10 

 

0.77 

Sub-sheath of extensor carpi ulnaris tendon 

6 

7 

8 

9 

10 

15 

30 

45 

6 

7 

8 

9 

10 

10 

40 

40 

0.88 

6 

7 

8 

9 

15 

20 

35 

30 

6 

7 

8 

9 

15 

20 

40 

25 

0.81 

Table 4. Surface area of blood vessels in components of Triangular Fibrocartilage complex 

Structure of Triangular 
Fibrocartilage complex 

Surface area of blood vessels (µm2) 

Proximal Distal 

Right Left P value Right left P value 

Articular disc 889 )834, 1403) 869 )802, 1654) 0.69 985 )902, 1430) 873 )812, 1327) 0.32 

Volar radio-ulnar ligament 3662 )2891, 4972) 3519 )2761, 4592) 0.79 3673 )2761, 4672) 3768 )2633, 4251) 0.71 

Dorsal radio-ulnar ligament 3590 )2963, 5897) 3871 )2961, 5602) 0.67 3292 )2569, 5241) 3791 )2426, 5015) 0.58 

Ulno-lunate ligament 6927 )5099, 8920) 6726 )5345, 8876) 0.86 7452 )4998, 8475) 7108 )4692, 8762) 0.24 

Ulno-carpal meniscoid 8778 )6709, 9012) 8029 )7238, 9282) 0.79 8383 )6746, 8673) 8019 )7060, 9281) 0.74 

Ulno-triquetral ligament 10045 )8209, 14034) 10298 )8401, 15621) 0.84 11362 )8812, 14399) 11762 )8945, 14876) 0.72 

Sub-sheath of extensor carpi ulnaris 

tendon 
12619 )10191, 16465) 12934 )10091, 16783) 0.86 12843 )10068, 16743) 13394 )10934, 17217) 0.93 

Articular disc 
  Nerve fibres were sparse and few in the articular disc (AD) 
and neural distribution is presented [Table 2]. There was no 
difference in its distribution between either sides or between 
the proximal and distal parts of TFCC [Figure 2]. Blood 
vessels were few in AD and vascular distribution is presented 
[Table 3]. The surface area of blood vessels in the proximal 
part of AD by immunohistochemistry was in the range of 799 
to 1510 µm2 on the right side and 776 to 1710 on the left side 
[Table 4]. There was no difference between the surface area 
of blood vessels between either side limb and the proximal 
and distal part of AD [Figure 3]. 

Volar Radio-ulnar ligament 
  The distribution of nerve fibres was not significantly 
different between either side and between the proximal and 
distal parts of the Volar Radio-ulnar ligament (VRUL). Blood 
vessels were in the range of 1 to 3 on both sides. There was 
no difference in the number of blood vessels and surface area 
of blood vessels between either side and between the 
proximal and distal parts of VRUL.  

Dorsal radio-ulnar ligament 
  The number of nerve fibres in the distal part of the dorsal 
radio-ulnar ligament (DRUL) detected by auramine chloride 
stain was in the range of 5 to 8 on the right side and 5 to 8 on 
the left side [Figure 2]. There was no significant difference 
between the number of nerve fibres, blood vessels and 
surface area of blood vessels on either side of the limb and 

between the proximal and distal parts of DRUL.  

Ulno-lunate ligament 
  The number of nerve fibres in the proximal part of the Alno-
lunate ligament (UL) detected by auramine chloride stain 
ranged from 15 to 22 on the right side and 14 to 22 on the left 
side. There was no significant difference in the number of 
nerve fibres between the proximal and distal parts of UL. The 
number of blood vessels in the proximal part of UL ranged 
from 3 to 5 on the right side and 3 to 5 on the left side. There 
was no significant difference between the number and 
surface area of blood vessels in tissues from either side of the 
limb and proximal and distal parts of UL.  

Ulnocarpal meniscoid 
  The number of nerve fibres in the proximal part of 
ulnocarpal meniscoid (UCM) detected by auramine chloride 
stain was in the range of 15 to 23 on the right side and 15 to 
24 on the left side. The number of blood vessels in the 
proximal part of UCM ranged from 3 to 6 in the right side and 
3 to 6 in the left side. There was no significant difference 
between the number of nerve fibres and blood vessels in 
tissues from either side of the limb and the proximal and 
distal parts of UCM.  

Uno-triquetral ligament 
  The number of nerve fibres, blood vessels, and surface area 
of blood vessels were similar between either side and the 
proximal and distal part of ulno-triquetral ligament (UTL).  
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Sub-sheath of extensor carpi ulnaris tendon 
  The number of nerve fibres and blood vessels and surface 
area of blood vessels were similar between either side as well 

as between the proximal and distal part of the Sub-sheath of 
extensor carpi ulnaris (SSECU) tendon. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Auramine chloride (Palmgren’s method) staining where white circles demonstrate the distribution of nerve fibers. Transverse section of 

proximal part of articular disc in different magnifications (A)-4x, (B)-10X, (C)-40X. Transverse section of distal part of triangular fibrocartilage complex 

in different magnifications (D)-4x, (E) -10X, (F)-40X. Transverse section of distal part of epi ligament (Dorsal radioulnar ligament) (G)-4x (H) -10X 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
  It was known that TFCC comprises a central 
fibrocartilaginous disc and surrounding fibro-ligamentous 

structures.1,8-16 In the present study, we observed that neural 
density was minimal in the articular disc area compared to 
the periphery of the TFCC. Nerve fibres in other components 

Figure 3. Immunohistochemical staining demonstrating the blood vessels in white circles. Proximal part of triangular fibrocartilage complex in various fields using 
immunohistochemistry-immunofluorescence method. (A) White arrow demonstrates the measurement of luminal area of blood vessel. (B & C) White circles 
demonstrates blood vessel .Stain: Nuclei: DAPI; Endothelium: VE cadherin primary antibody; Cy-5 tagged secondary antibody. Distal part of triangular fibrocartilage 
complex using immunohistochemistry-immunofluorescence method in different fields. (E) White circle shows blood vessel and (E) White arrow displays the 
measurement of luminal area of blood vessel. Stain: Nuclei: DAPI; Endothelium: VE cadherin primary antibody; Cy-5 tagged secondary antibody 
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of TFCC predominated. Avascularity was observed in the 
central portion of the articular disc area compared to the 
periphery. The other ligamentous structures showed 
increased vascularity comparatively. Similar findings was 
observed in study by Kirchberger et al.17    

Articular disc 
  The articular disc showed sparse vascularity compared to 
other peripheral areas of the TFCC in our study.  Avascularity 
was seen in central and the radial regions compared to the 
disc's ulnar border, which showed sparse vascularity.18 The 
articular disc's central area showed the least nerve fibres.19 
One study showed that the articular disc area was not 
innervated.5 Another study also showed avascularity in the 
inner portion of the disc.  A similar pattern of avascularity 
had been reported in the central portion of the disc and its 
radial attachment.8 In his classification, Palmer also showed 
that any avulsions or tears in the central area of TFCC were 
not showing a reparative response due to less blood supply 
in this region.18 

Volar radioulnar ligament (VRUL) and Dorsal Radioulnar 
ligament (DRUL) 
  The vascularity of these epi-ligaments was comparatively 
higher near the volar and dorsal margins than near the 
margins contiguous to the disc.12,16 The epi ligaments (VRUL 
and DRUL) showed increased neural density compared to 
the articular disc, similar to one study's findings.19 Their 
study found an increased number of nerve fibres in these 
areas. The distribution of nerve fibres in the dorsal and radial 
regions of TFCC implies their central role in proprioceptive 
function.20 These radioulnar ligaments act as primary 
stabilisers of the distal radioulnar joint. All types of 
mechanoreceptors and sensory nerve endings have been 
found in these ligaments, and it has been postulated that 
these ligaments help in joint position change, and their richer 
innervation plays a vital role in neuromuscular stability.21 
Palmer's classification described the rich vascular supply in 
these regions of TFCC and showed that the healing potential 
was better after repairs of TFCC.20 One study showed similar 
observation regarding increased vascularity in these 
ligaments and their role in repairing TFCC tears.19 The 
capillary plexus from the radioulnar ligaments had 
innervated the peripheral 10 to 15 %of the articular disc. 
VRUL had an essential role in detecting joint position change 
due to the presence of more Ruffini nerve endings.22 
Proprioceptive exercises had been recommended for better 
ligament healing after the reattachment of VRUL and DRUL 
in the postoperative follow-up.23 

Ulno-lunate ligament 
  This ligament had little vascularity. The number of nerve 
fibres was little increased compared to the central portion of 
the disc area in our study, which corresponded to an earlier 
study.19 Ulno-lunate ligament, similar to the articular disc, 
was an exception since it did not contain all types of sensory 
corpuscles, whereas sensory nerve endings and some Golgi 
corpuscles were seen in ulno-lunate ligament in their study.21 
The classification of specific sensory nerve endings according 

to neurophysiology and morphological traits of each 
ligament was reported.24 Thus, some sensory nerve endings 
and Golgi corpuscles point out that the ulno lunate ligament 
implications mainly in mechanical functions and the sensory 
nerve endings perceive noxious, inflammatory and chemical 
stimuli. On the contrary, one study pointed out that only the 
central part of the disc was not innervated, but all the areas 
in the periphery showed innervation.6 The presence of blood 
vessels was lesser compared to the volar radioulnar 
ligament, but vascularity was present in comparison to the 
articular disc, which was avascular in our current study, and 
these findings correlated with the findings conducted in a 
study.21 Other studies also proved the presence of arterial 
supply in their experiments. The recent research on surgical 
repair of peripheral tears of TFCC conducted on 11 patients 
mounted a response with normal and painless activities after 
follow-up, which reveals that peripheral areas of TFCC had 
better healing potential due to rich vascular supply.25  

Ulno-triqueteral ligament 
  The vascularity was comparatively higher than that of the 
ulno-lunate ligament, and the fascicular and epifascicular 
regions both showed higher vascularity. This ligament had a 
higher distribution of nerve fibres, a finding similar to our 
present study.19 All types of sensory nerve corpuscles were 
found in this ligament, as appreciated by one study.21 It was 
pointed out that this ligament in the periphery of TFCC 
showed innervation.6 Thus, this ligament plays a role in 
proprioceptive function, thereby indirectly responsible for 
the neuromuscular and distal radioulnar joint stability. The 
vascularity was noted to be higher in their experiments. This 
pattern of vascularity has been helpful in the classification of 
TFCC tears and the healing of surgical repairs of TFCC tears.22 

Ulnocarpal-meniscoid 
  There was rich vascularity in this ligament, which points 
towards the structure's good healing ability.24 Free nerve 
endings had been found uniformly distributed throughout 
the components of TFCC.26 The ulnocarpal meniscoid 
showed more significant innervation than the disc and 
ulnolunate ligaments in our study, and the same results were 
obtained in one study.27 It has been demonstrated that this 
component of TFCC showed increased innervation and 
revealed all types of mechanoreceptors to be present, as well 
as their role in nociception and maintaining the distal 
radioulnar joint stability.21 In most of the cases, the meniscus 
had free nerve endings without the presence of myelin. The 
axons of the meniscus were present with Schwann cells, and 
the bulb endings like Meissners's corpuscules and Krause's 
corpuscles   were noted in this area. These articular 
corpuscles helped function with position, movement, and 
vibration sensation. Also, some sensory corpuscles like Golgi-
like, Pacini, Ruffini, and unclassifiable corpuscles were 
observed in them.28 They had a good amount of 
vascularisation, as shown in the current study, and they 
matched with the findings of Rein et al.21 The healing 
potential of the meniscus was proved in a dog experiment in 
which an incision given in the vascularised area of the 
meniscus showed the potential for repair in their study.29 
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The similar biological nature of the meniscus and TFCC 
helped draw the conclusion that the repair response was 
based on which tear pattern.  

Sub sheath of extensor carpi ulnaris tendon 
  Blood vessels were predominant at the insertion sites. In the 
present study, there was a more excellent distribution in the 
number of nerve fibres, and the findings were similar to 
those of fewer studies.6,19 All sensory nerve corpuscles were 
found to be distributed in this sub-sheath, and their role in 
proprioceptive function has been emphasised. The 
vascularity was good in the current study, which correlated 
with the finding that peripheral areas of the disc had a rich 
supply. The peripheral area, 10 to 40% of the disc area, 
showed increased vascularity, which was confirmed in the 
present study. Palmer had classified this sub-sheath as the 
type of lesion that heals better due to a good amount of 
vascular supply.22 
  Knowledge regarding the anatomy of TFCC shall be highly 
yielding for arthroscopic surgeons planning surgeries 
involving the wrist joint. Consequently, diminished rates of 
structural injury and better reconstruction of wrist joints are 
expected to be achieved. It is also helpful for radiologists to 
interpret scans of patients presenting with chronic wrist 
pain. This study provides a detailed analysis of the 
neurovascular pattern of TFCC.  This analysis is expected to 
benefit the operating surgeons and patients by preventing 
complications like structural injury and avascular 
degeneration during arthroscopic procedures. Injury to the 
dorsal sensory branch of the ulnar nerve, the sensory branch 
of the radial nerve, the posterior interosseous nerve and 
extensor tendons can be prevented during the surgical 
procedure if the exact anatomical pattern and variations of 
TFCC are studied. By understanding the neurovascular 
pattern, the repair of TFCC tears can be made in a better way 
to yield better surgical outcomes and better reconstruction 
of the wrist joint. It is also helpful for radiologists to interpret 
scans of patients presenting with chronic wrist pain. 

Conclusion 
The central component of TFCC were sparsely 

vascularised than peripheral components and 
epiligaments were richly innervated than articular disc. 
The articular disc area of TFCC showed minor nerve fibre 
distribution and avascularity except in the peripheral 
portion of the disc. The epi ligaments, especially the volar 
radioulnar ligament, showed increased neuronal 
distribution and a better amount of arterial supply than the 
dorsal radioulnar ligament. The other components of TFCC, 
like the ulno triquetral ligament, ulnocarpal meniscoid, and 
sub sheath of extensor carpi ulnaris tendon, showed an 
increased number of nerve fibres, and the vascular pattern 
was good enough except the ulno lunate ligament. This 
ulno lunate ligament rarely showed neuronal and vascular 
innervation. Thus, this neurovascular arrangement will be 
of immense help in the classification of TFCC tears and 
their surgical repairs. The anatomy of TFCC hasn’t been 
extensively studied in the Indian population. Even though 
the salience of studying the anatomy of TFCC has been well 
realised in the past decade, the available literature remains 

scarce. Hence, the study has been formulated, and the 
outcomes of the study will serve as much-needed data 
while planning arthroscopic procedures and relevant 
radiological observations. Avascular degeneration and 
nerve injury in TFCC can possibly be prevented with an 
unfathomable understanding of the pattern of vasculature 
and free nerve endings. With the availability of the 
techniques mentioned above, we could study the anatomy 
of TFCC in a more lucid way than ever before. 

The neurovascular pattern of the components of 
triangular fibrocartilage complexes was assessed. The 
articular disc consisted of the most minor nerve fibres, and 
the periphery of the complex, which consisted of the 
different ligaments, showed higher nerve density 
comparatively. The distribution of nerve fibres 
predominated in the proximal portion compared to distal 
areas of TFCC. The vascular pattern observed in various 
components showed fewer blood vessels in the articular 
disc than in the periphery. Higher vascularity was observed 
in the proximal portion of the TFCC complex. Analysing the 
innervation and distribution of nerve fibres of TFCC will be 
of immense help in selective denervation procedures 
during wrist arthroscopy. Knowledge regarding the 
vascularity of TFCC is a crucial factor for determining the 
end outcomes of wrist surgeries. With the observations 
from our study highly vascularised regions must be utilised 
for portal placement during arthroscopic procedures to 
permit faster healing and epiligament related pathologies 
are more likely to be painful than the pathologies affecting 
articular disc.   
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