
Background: The volar midcarpal portals are an 
important adjunct to wrist arthroscopy. The volar ulnar 
midcarpal portal (VUMC) allows access to the volar 
portion of the lunotriquetral ligament, the palmar aspects 
of the capitate and hamate, in addition to the integrity of 
the capitohamate ligament. The volar radial midcarpal 
portal (VRMC) can help characterize injury or stability of 
the volar scapholunate ligament, which is incompletely 
visualized through a dorsal approach. This portal can 
also improve access to the capitate facet of the 
scaphoid to allows complete visualization of the 
scaphoid articular surfaces in patients with scaphoid 
nonunions or Preiser disease. Volar portals help 
visualization of the dorsal wrist capsule and can help 
identify lesions such as occult dorsal ganglions or 
synovitis, as opposed to looking peripherally from a 
dorsal portal.

The purpose of this study is to describe the volar 
midcarpal portals in relation to the surround 
neurovascular structures using an “inside-out” method to 
delineate a safe passage for instrumentation. 

Background

• VRMC portal
• Average of 1.0 and 1.9 mm, respectively, from the 

median n. and palmar cutaneous branch of the 
median n.

• Flexor pollicus longus tendon was immediately 
adjacent to the trochar in four of five specimens, 
pierced the radial aspect of palmaris longus in two 
specimens, and the radial aspect of the median 
nerve fascia in one specimen 

• In one specimen, the torcher passed between the 
median n. and its palmar cutaneous branch 

• VUMC portal 
• Average of 3.7 and 8.4 mm from the ulnar artery and 

nerve, respectively
• Closest to the flexor digitorum profundus of the index 

finger in all specimens
• Trochar pierced the flexor digitorum profundus in one 

specimen, but was typically between flexor digitorum 
profundus and superficialis tendons

Results

• With increasing use of volar midcarpal arthroscopy, the 
surgeon needs to have an understanding of the 
structures at risk when placing the VUMC and VRMC 
portals. 

• To create the VRMC portal, we recommend placement 
of the trochar along the scapholunate articulation and 
directed ulnar to the scaphoid tubercle. 

• To create the VUMC portal, direct the trochar along the 
lunotriquetral joint, aiming radial to the pisiform. 

• Once through the volar capsule, we recommend 
making a palmar skin incision to safely retract the 
anatomic structures at risk and allow passage of the 
trochar for cannula access. 

Conclusions

Tables

Table 2: Structures pierced or surrounding the trochar 
placed using an inside-out approach to create the volar 
midcarpal portals. FDP = flexor digitorum profundus, PL = 
palmaris longus, FPL = flexor pollicus longus, FCR = flexor 
carpi radialis, FDS = flexor digitorum superficialis. 
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Tables

Table 1: The average distance from the trochar in the volar 
midcarpal portals created using an inside-out approach. mm = 
millimetres, SD = standard deviation, *=not in vicinity and thus 
not measured.

Methods

Methods: Five latex injected fresh frozen cadaver arms 
from proximal to the elbow to the digits were placed in a 
traction tower and dissected using 3.5x loupe 
magnification. Standard dorsal radio- and midcarpal 
portals were made. The VUMC portal was made by 
inserting a 2.4mm 300 arthroscope into the dorsal radial 
midcarpal portal (DRMC) while a trochar was placed 
through the dorsal ulnar midcarpal (DUMC) overlying the 
lunotriquetral interval and aimed radial to the pisiform 
until it tented the volar skin (Fig. 1). The skin was then 
dissected to determine the at risk structures. This was 
repeated for the VRMC by placing the trochar through 
the DRMC postal over the scapholunate articulation and 
aiming it towards the scaphoid tubercle (Fig. 2).
Outcomes: Distance from trochar to surrounding flexor 
tendons and neurovascular bundles (median, ulnar and 
radial) measured using a calibrated caliper to the nearest 
millimeter. If a structure touched the trochar, it was 
recorded as 0.0 mm. The measurements were repeated 
twice.
Statistical Analysis: The data were summarized using 
means, standard deviation and ranges for continuous 
variables. 

Structure Volar radial 
midcarpal 
portal distance 
in mm (SD, 
range)

Volar ulnar 
midcarpal portal 
distance in mm 
(SD, range)

Radial artery 13.8 (2.8, 9.5-
17.0)

22.5 (1.8, 21.0-
25.0)

Superficial palmar 
branch of radial 
artery

7.7 (3.4, 3.5-
12.5)

16.0 (2.5, 12.5-
19.5)

Ulnar artery 16.6 (2.4, 12.5-
19.5)

3.7 (2.4, 0.0-7.0)

Median nerve 1.0 (1.4, 0.0-3.5) 5.3 (1.5, 4.0-8.0)

Palmar cutaneous 
branch median 
nerve

1.9 (1.1, 0.0-3.0) 8.9 (2.0, 5.5-10.5)

Ulnar nerve 21.4 (2.4, 17.5-
25.0)

8.4 (2.8, 5.0-13.0)

Superficial branch 
of radial nerve

21.0 (4.0, 13.5-
25.0)

29.8 (1.4, 28.0-
32.0)

Flexor carpi 
radialis

4.0 (1.2, 2.0-6.0) 18.0 (4.0, 14.5-
26.0)

Flexor carpi ulnaris 21.9 (2.6, 17.5-
25.5)

7.6 (2.4, 3.5-10.5)

Flexor digitorum 
profundus index

1.4 (1.7, 0.0-4.0) 0.0 (0.0, 0.0-0.0)

Flexor digitorum 
profundus long

7.4 (3.2, 2.5-
10.0)

1.35 (1.7, 0.0-3.5)

Flexor digitorum 
profundus ring

* 3.4 (2.8, 0.0-7.5)

Flexor digitorum 
profundus little

* 3.2 (2.4, 0.0-5.0)

Flexor digitorum 
superficialis long

3.6 (2.0, 0.5-6.0) 2.4 (3.3, 0.0-9.0)

Flexor digitorum 
superficialis ring

10.2 (2.4, 7.0-
14.0)

0.9 (1.4, 0.0-4.0)

Flexor digitorum 
superficialis little

* 2.6 (1.6, 0.0-4.0)

Palmaris longus 0.2 (0.4, 0.0-1.0) 6.85 (4.3, 2.0-
12.5)

Flexor pollicus 
longus

0.1 (0.2, 0.0-0.5) *

Speci
men

Volar radial 
midcarpal portal

Volar ulnar midcarpal 
portal

1 Between median 
n./FDP index and 
PL/FPL/palmar 
cutaneous branch 
of median n.

FDP long

2 Radial aspect of 
PL

Between FDP ring and 
FDP little

3 Between palmar 
cutaneous branch 
of median n./FPL 
and FCR

Between FDP 
index/FDS long and 
FDS ring

4 Radial aspect of 
median n. 
mesoneurium

Between FDP 
index/FDS index and 
FDS ring/FDP long

5 Radial aspect of 
PL

Between FDP 
index/FDP long/FDS 
ring and FDP 
index/FDS long/FDS 
ring

Figure 1: 
Arthroscopic view of 
the trochar 
placement in the 
lunotriquetral 
interval during 
creation of the volar 
ulnar midcarpal 
portal using an 
inside-out 
approach. C = 
capitate, L = lunate, 
T = triquetrum, * = 
volar carpal 
ligaments.

Figure 2: 
Arthroscopic view of 
the trochar 
placement in the 
scapholunate 
interval during 
creation of the volar 
radial midcarpal 
portal using an 
inside-out 
approach. C = 
capitate, L = lunate, 
S = scaphoid, * = 
volar carpal 
ligaments.
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