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Purpose: To evaluate the anatomy of the ulnar side of the wrist in
the region of the triangular fibrocartilage (TFC) complex,
with special focus on the ulnomeniscal homologue (UMH)
and its relationship to surrounding structures.

Materials and
Methods:

Institutional review board approval and informed consent
were not required. Ten upper extremities were harvested
from the nonembalmed cadavers of four women and six
men (age range at death, 56–97 years; mean age at death,
83 years) and used according to institutional guidelines.
Magnetic resonance (MR) imaging and MR arthrography
of the wrist were performed with the wrist in neutral
position, maximal ulnar deviation, and maximal radial de-
viation by using intermediate-weighted sequences. The
specimens were cut into 4-mm-thick sections that corre-
sponded to the MR imaging planes. The gross anatomic
features of the UMH and its relationship to adjacent struc-
tures were evaluated and compared with imaging findings.
UMH variants, as described in previous articles on purely
anatomic studies, were sought on MR images. MR findings
of the wrist in neutral position were compared with those
of the wrist in maximal ulnar and radial deviations. Histo-
logic examination was used to further elucidate the struc-
ture of the UMH.

Results: The UMH displayed complex anatomic features because of
its obliquely oriented course. However, it could be divided
into styloid, radioulnar, and collateral components and a
distal insertion. The UMH variants described in previously
published studies could be identified, but evaluation results
were highly dependent on the wrist position at imaging.

Conclusion: The anatomy of the UMH is complex. For assessment of
the UMH and the ulnar side of the TFC complex, coronal
MR arthrography with the wrist in neutral position or
radial deviation might be superior to standard MR imag-
ing.
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The ulnomeniscal homologue (UMH)
of the wrist was first described in
1970 by Lewis et al (1). It is lo-

cated centrally at the ulnar aspect of
the radiocarpal joint, adjacent to the
triangular fibrocartilage (TFC), radio-
ulnar and ulnocarpal ligaments,
styloid process of the ulna, prestyloid
recess of the radiocarpal joint, sheath
of the extensor carpi ulnaris (ECU)
tendon, and ulnar collateral ligament.
A great deal has been written about
the anatomy and injury patterns of the
TFC complex and the ulnar side of the
wrist (2–14). The UMH has been men-
tioned in only a few articles, however,
and some controversy about the anat-
omy and different anatomic variants of
this region remains.

Abnormalities of the UMH might
be a cause of ulnar-side wrist pain. On
the basis of arthroscopic and anatomic
specimen findings, Nishikawa et al
(15) described an ulnar detachment
injury of the UMH. However, this in-
jury has not yet been documented with
magnetic resonance (MR) imaging or
MR arthrography. In our experience,
this lesion is occult at standard MR
imaging but might be detected with
MR arthrography. In addition, the di-
agnosis of distal avulsion injuries of
the TFC complex according to the
classification system of Palmer (16)
remains difficult because of the com-
plex anatomy and limited spatial reso-
lution of MR images. Knowledge about
the anatomy, anatomic variants, and
MR imaging characteristics of the
UMH is a likely prerequisite for accu-

rate diagnosis of pathologic changes,
such as trauma and degeneration.
Thus, the purpose of this study was to
evaluate the anatomy of the ulnar side
of the wrist in the region of the TFC
complex, with a special focus on the
UMH and its relationship to surround-
ing structures to acquire further clues
to the diagnosis of UMH lesions.

Materials and Methods

Specimens
Institutional review board approval and
informed consent were not required. Ten
upper extremities were harvested from
the nonembalmed cadavers (age range at
death, 56–97 years; mean age at death,
83 years) of four women (age range at
death, 85–97 years; mean age at death,
90 years) and six men (age range at
death, 56–90 years; mean age at death,
78 years). The specimens included the
entire hand, forearm, elbow, and distal
portion of the humerus. Immediately af-
ter being harvested, all of the specimens
were deep frozen at �40°C (Forma Bio-
Freezer; Forma Scientific, Marietta,
Ohio) and then allowed to thaw for 24
hours at room temperature before MR
imaging.

MR Imaging
MR images were acquired with a 1.5-T
MR system (Signa; GE Medical Sys-
tems, Milwaukee, Wis). A dedicated
receive-only wrist coil was used. The
specimens were imaged in three dis-
tinct positions: Specimens were im-
aged with the wrist in neutral position
with the palm down, longitudinal to
the gantry. The elbow was flexed 90°
to ensure correct positioning in the
neutral position, without pronation or
supination of the forearm. The speci-
mens were also imaged in the same
neutral position but in both maximal
ulnar and maximal radial deviations of
the radiocarpal joint. To ensure max-
imal radial and ulnar deviations, the
wrist was fixed within the wrist coil
with a piece of tape and gentle tension
was applied to the fingers by using
another piece of tape.

Non–fat-saturated and fat-saturated

intermediate-weighted fast spin-echo se-
quences (3000/32 [repetition time msec/
echo time msec]; matrix, 512 � 512; field
of view, 7 � 7 cm; section thickness, 2
mm; number of acquired signals, two;
echo train length, six; bandwidth, �31
kHz) were acquired in the transverse,
sagittal, and coronal planes.

MR Arthrography and Tenography
Contrast medium was injected in a stan-
dardized fashion into the distal radioulnar
joint, radiocarpal joint, midcarpal joint,
and sheath about the ECU tendon by a
fellowship-trained musculoskeletal radiol-
ogist (M.A.C.N.) with 4 years of experi-
ence in arthrography. After fluoroscopic
confirmation of the intraarticular position
of the tip of the needle, 2 mL of gado-
pentetate dimeglumine (Magnevist;
Bayer-Schering, Berlin, Germany) diluted
in 250 mL of saline and mixed with an
equal amount of iodinated contrast agent
(iohexol, Omnipaque 350; Bayer Health-
care Pharmaceuticals, Leverkusen, Ger-
many) was injected. The injection vol-
umes were 2 mL for the distal radioulnar
joint and 3 mL for the radiocarpal joint
and midcarpal joints.

Tenography was performed with
ultrasonographic guidance (iU22 Ul-
trasound System, C12-5 linear array
transducer; Philips Medical Systems,
Best, the Netherlands). The tip of the
needle was placed proximal to the
base of the ulnar styloid process be-
tween the ECU tendon and the ECU
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Advances in Knowledge

� We describe the anatomic and
histologic features of the ulnome-
niscal homologue (UMH) and its
imaging characteristics in a cor-
relative MR imaging–anatomic
study.

� The anatomic variants of the
UMH described in previously pub-
lished studies can be identified on
MR images, on which their ap-
pearance depends on the position
of the wrist at the time of image
acquisition.
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tendon sheath. Passage of the injected
contrast media in a linear fashion
along the tendon confirmed the cor-
rect position of the needle tip. The
injection volume was 4 mL, with
the same mixture of iodinated and
MR contrast media that was used
for arthrography. After arthrography
and tenography, the intermediate-
weighted fast spin-echo MR sequences
were repeated with the wrist in neu-
tral position and in ulnar and radial
deviations.

Preparation of Anatomic Sections
After imaging, a band saw was used to
divide the specimens into 3–4-mm-
thick sections that corresponded to
the imaging planes used for MR imag-
ing. Three specimens were sectioned
in the transverse plane in the neutral
position, six specimens were sec-
tioned in the coronal plane (four in
neutral position, one in ulnar devia-
tion, and one in radial deviation), and
one specimen was sectioned in the
sagittal plane in neutral position. Con-
ventional radiographs and photo-
graphs of each section were obtained.

Image Analysis
The photographs of the anatomic sec-
tions were compared with the MR im-
ages by two fellowship-trained muscu-
loskeletal radiologists (F.M.B., R.G.,
both with 4 years of experience in
musculoskeletal radiology) in consen-
sus. The UMH was identified, and its
borders and relationships to adjacent
structures (ulnar styloid process, ra-
dioulnar ligaments, TFC, prestyloid
recess, ulnar collateral ligament) were
noted. The type of UMH with respect
to the prestyloid recess was deter-
mined according to the criteria of Ishii
et al (7). All anatomic findings were
then evaluated on the MR arthro-
graphic images.

Histologic Assessment
Five tissue samples were taken from
the different parts of the UMH. The
samples were then fixed in 10% neu-
tral buffered formalin for at least 72
hours, decalcified, and embedded in
paraffin wax. After being cut into

4-�m sections with a sliding micro-
tome, the tissue was mounted onto
slides and stained with hematoxylin-
eosin. The histologic architecture of
all parts of the UMH and the regions of
transition between the UMH and the
adjacent structures were evaluated by
a skeletal pathologist (P.H.) with 30
years of experience.

Results

At gross examination, the UMH was iden-
tified as a white fibrous structure. Proxi-
mally, it was bordered by the TFC, ulnar
styloid process, and distal lamina of the
dorsal and ventral radioulnar ligaments.
On the ulnar side, it was bordered by the
ulnar styloid process, ECU tendon
sheath, and ulnar-side joint capsule of the
radiocarpal joint. Distally, the UMH abut-
ted the ulnar aspect of the triquetrum.

In addition, some fibers extended
more distally to reach the ulnar aspect of
the hamate bone and the base of the fifth
metacarpal bone, where they merged
with the ulnar collateral ligament. The lat-
ter ligament was appreciated only as a
subtle thickening of the capsule of the ra-
diocarpal joint.

The UMH could be divided into
styloid, radioulnar, and collateral compo-
nents and a distal insertion (Fig 1). The
principal part (ie, root portion) of the
UMH was the styloid component,
whereas the other three components
could be viewed as extensions of this
component. They served as a suspension
of the UMH to the surrounding struc-
tures.

Radioulnar Component
The radioulnar component of the UMH
arose at the dorsal edge of the radial
notch, together with the dorsal radioulnar
ligament of the TFC complex. The fibers
of the radioulnar component coursed in
an ulnar orientation, dorsally, and distally
to the dorsal radioulnar ligament; deep to
the radiotriquetral and ulnotriquetral lig-
aments; and around the ulnar aspect of
the triquetrum to the tip of the styloid
process of the ulna (Figs 2, 3). The radio-
ulnar component merged with the styloid
component posteriorly and distally to the
opening to the prestyloid recess.

Histologically, the radioulnar compo-
nent of the UMH consisted of densely
packed collagen fibers that were indistin-
guishable proximally from the dorsal ra-
dioulnar ligament. Visualization of this
component was difficult on MR images.
The most useful images were obtained in

Figure 1

Figure 1: Coronal intermediate-weighted MR
image of the UMH at the level of the tip of the ulnar
styloid process (thick black arrow). The styloid
component (region 1), collateral component (re-
gion 2), and distal insertion (region 3) are visible
(separated with horizontal lines). The styloid com-
ponent is recognized between the entrance to the
prestyloid recess (black asterisk) and the ECU
tendon (white asterisk). It can be divided into a
more fibrous part (straight white arrow) and a
highly vascular part with interspersed fat tissue
(thin black arrow). Next to the prestyloid recess,
the styloid component attaches to the ulnar styloid
process. At the level of the collateral component,
there is no high signal intensity (highly vascular
tissue) between the ECU tendon and the UMH. The
main part of the distal insertion attaches to the
ulnar aspect of the triquetrum (T, white arrow-
head). It also attaches to the hamate bone (H, black
arrowhead) and the fifth metacarpal bone (5th MC,
wavy arrow). L � lunate bone, U � ulna.
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the sagittal plane (Fig 2). Arthrography or
at least a small joint effusion was required
to identify this part of the UMH.

Styloid Component
The styloid component formed the main
body of the UMH, was located distal to
the TFC (between the tip of the styloid
process and the ulnar aspect of the tri-
quetrum), and surrounded the entrance
to the prestyloid recess of the radiocarpal
joint (Fig 4). In the coronal plane, this
component had a typical triangular shape,
with the base of the triangle located along
the ECU tendon sheath. At histologic
evaluation, it was shown to consist of two
distinct parts: The base of the triangle
was composed of highly vascular connec-
tive tissue with irregularly oriented colla-
gen fibers (Fig 5). The radial aspect of the
styloid component consisted of densely
packed collagen fibers uniformly oriented
in the proximal-distal direction, similar to
a seatbelt extending around the tri-
quetrum in a proximal-distal–to-distal vo-

lar direction. In the transverse plane, the
styloid component was ovoid and located
between the ECU tendon sheath, the
TFC, and the ulnar aspect of the tri-
quetrum on the radial side (Fig 6). The
styloid component was broadly attached
to the TFC and the ECU tendon sheath.
Histologic evaluation showed no border
between the ECU tendon sheath and the
UMH; rather, continuous collagen fibers
connected both structures (Fig 5). In ad-
dition, the styloid component was held in
place by a small attachment slightly volar
to the tip of the ulnar styloid process,
adjacent to the prestyloid recess. This
component was best seen on coronal MR
images. Its heterogeneous histologic com-
position was reflected as high signal inten-
sity at the base of the triangle adjacent to
the ECU tendon (Fig 1).

The entrance to the prestyloid recess
was seen as a small aperture in the styloid
portion that widened to form a small
channel that enlarged to become the pre-
styloid recess at the anterior aspect of the
ulnar styloid process. All three types of
UMH, as defined by Ishii et al (7), could
be identified. Five specimens had a nar-
row opening (Fig 7), three had a wide

opening (Fig 8), and two had no apparent
opening (Fig 9). On the MR images ob-
tained before arthrography, the pre-
styloid recess in four specimens was col-

Figure 2

Figure 2: Sagittal intermediate-weighted MR
image shows anatomic features of the UMH slightly
ulnar to the origin of the dorsal radioulnar ligament
(curved arrow) and radioulnar component (wavy
arrow) of the UMH. The radioulnar component ex-
tends to the distal contour of the dorsal radioulnar
ligament. The TFC is marked with an asterisk. The
ulnotriquetral ligament is noted as a thickening of the
dorsal joint capsule (thick arrow). The insertion of the
radiotriquetral ligament (arrowheads) is seen in the
dorsal aspect of the triquetrum (T). On the volar side,
the distal insertion of the UMH is seen with its main
body (thin straight arrows) attaching to the tri-
quetrum. P�pisiform, U�ulna.

Figure 3

Figure 3: Coronal intermediate-weighted MR
imageshowsradioulnarcomponent (thinarrows)of the
UMHat the levelof theoriginof thedorsal radioulnar
ligament.Thebroadligamentousstructureattachesto
thedorsaledgeof theradialnotch(thickarrows)and
divides into theproximalanddistal laminaof theTFC
(smallarrowheads),separatedbythe ligamentumsub-
cruentum(�),andtheradioulnarcomponent.Large
arrowheadspoint toECUtendon.L� lunatebone,R�
radius,T� triquetrum,U�ulna.

Figure 4

Figure 4: Gross specimen shows anatomic fea-
tures of the UMH in the coronal plane at the level of
the tip of the ulnar styloid process. The styloid com-
ponent of the UMH is seen at the tip of the ulnar
styloid process. It is composed of a white ligamen-
tous part (black asterisk) on the radial side and a more
fatty, slightly yellow part (black arrowhead) next to the
ulnar collateral ligament and the ECU tendon sheath
(curved black arrow). The entrance to the prestyloid
recess (long straight black arrow) lies between the
UMH and the TFC. The opening to the prestyloid
recess is the narrow type. More distally, the collateral
partof theUMH,theECUtendonsheath,andtheulnar
collateral ligamentmergeintoonestructure(curved
whitearrow).TheUMHattachesdistally to theulnar
aspectof the triquetrum(T,shortwhitearrow)andto the
ulnar facetof thehamatebone(H,shortblackarrows),
where it fuseswith the jointcapsuleandameniscus-
shapedfatty fringe(whiteasterisk)betweenthehamate
boneandthe triquetrum.Wavyblackarrowpoints to
extensordigitiminimi tendon, longwhitearrowpoints to
ECUtendon,whitearrowheadsalsopoint toECUtendon
sheath.L� lunatebone,U�ulna.
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lapsed. The opening could not be identi-
fied on these images and thus led to the
potential misdiagnosis of UMH type with
no opening.

For all specimens, MR arthrography
enabled differentiation between the type
that has no opening and the type that has
a wide or narrow opening (Table). The
best imaging plane for this differentiation
was the coronal plane, but the type of
entrance could also be identified in the
transverse plane in five specimens and in
the sagittal plane in one specimen. Be-
cause of the distention of the joint space
by contrast media, however, it was diffi-
cult to ascertain whether the opening was
wide or narrow.

In addition, the apparent width of the
opening was heavily dependent on the im-
aging position (Table). In maximal ulnar
deviation, the entrance to the prestyloid
recess was collapsed, simulating the no-
opening type, on the MR images of all
specimens and on the MR arthrographic
images of four specimens. In maximal ra-
dial deviation, narrow-opening and wide-
opening types became far more evident
(Figs 7, 8).

Collateral Component
The collateral component of the UMH
was the short distal extension of the
styloid component along the ECU tendon
sheath (Figs 1, 4). On the ulnar side, it
was completely fused with the ECU ten-
don sheath dorsally and fused with the
slightly thick region of the joint capsule
attributed to the ulnar collateral ligament
ventrally.

Histologic assessment revealed no
border between the collateral component
of the UMH, the ECU tendon sheath, and
the joint capsule (Fig 5). However, there
were clear fibers from the UMH that
merged with these structures to form a
strong fibrous cord that extended from
the tip of the ulnar styloid process of the
ulna to the insertion of the UMH at the
ulnar aspect of the triquetrum. This com-
ponent was best seen on coronal and
transverse MR images (Fig 1).

Distal Insertion
The distal component of the UMH was
evident at the caudal end of the collateral
component (Fig 1). Four distinct insertion

sites were identified: ulnar aspect of the
triquetrum, ulnar aspect of the hamate
bone, base of the fifth metacarpal bone,
and dorsal capsular ligament of the

pisotriquetral joint. The ulnar aspect of
the triquetrum represented the main in-
sertion site and was clearly visible in all
specimens. This insertion consisted of a
broad fibrous strand that attached to the
triquetrum, together with the ulnar collat-
eral ligament. There was some variability
in the width of this attachment, as de-
scribed by Hogikyan and Louis (9) and as
shown in the Table.

The insertions in the ulnar aspect of
the hamate bone and the ulnar side of the
base of the fifth metacarpal bone were
visible only as thin fibrous strands (Figs 1,
4). The fibers attaching to the hamate
bone formed two fine strands inserting at
two distinct locations into the ulnar as-
pect of the hamate bone. One of these
strands inserted into the most ulnar tip of
the bone, and the other inserted at a
slightly more volar orientation into a
small groove adjacent to the insertion of

Figure 5

Figure 5: Hematoxylin-eosin–stained histologic
sections of the UMH. (Magnification,�2.) (a) In the
coronal plane, the styloid component of the UMH is
seen as a triangular structure. The base of the triangle
is composed of highly vascular, friable connective
tissue (arrowheads) with irregular collagen fibers.
The radial aspect consists of densely packed collagen
fibers (thick arrows). More distally, the UMH, ECU
tendon sheath, ulnar collateral ligament, and joint
capsule merge to form one structure (thin arrows)
composed of densely packed collagen fibers. The
lunate bone was removed (�). The TFC (wavy arrows)
is torn distally. S� styloid process of the ulna. (b) In
the transverse plane, the distal UMH is seen between
the ulnar aspect of the triquetrum (T) and the ECU
tendon (arrowheads). The joint capsule, ulnar collat-
eral ligament, and ECU tendon sheath (thin arrows)
are indistinguishable from the UMH. The ECU tendon
sheath is seen only at the volar aspect of the ECU
tendon. The dorsal part of the lunotriquetral ligament
(thick arrows) is also evident.

Figure 6

Figure 6: Gross specimen shows anatomic
features of the UMH in the transverse plane at the
level of the TFC (�), slightly distal to the tip of the
ulnar styloid process. The UMH inserts at the dor-
sal edge of the radial notch (thick black arrow) of
the radius (R), together with the dorsal radioulnar
ligament. It courses volar to the extensor digiti
minimi tendon (thick white arrow) and ECU tendon
(thin white arrow) to the tip of the ulnar styloid
process. The border (black arrowheads) between
the TFC and the UMH is well shown. The UMH is
indistinguishable from the ulnar collateral liga-
ment (thin black arrow) and the ECU tendon
sheath. The volar radioulnar ligament (white ar-
rowheads) is partially seen. The lunate bone (L) is
partially truncated.
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the joint capsule (Fig 4). The latter was
often intertwined with a meniscus-shaped
fat fringe that reached between the distal
triquetrum and the hamate bone.

Some fibers ran a more volar course
and combined with a delicate fibrous
strand that arose from the volar aspect of
the ECU tendon sheath and reached the

ulnar aspect of the pisiform, contributing
to the dorsal capsular ligament of the
pisotriquetral joint (17) (Fig 10). The en-
tire distal insertion was clearly separated

Figure 7

Figure 7: Narrow-opening UMH type with respect to the entrance to the prestyloid recess. (a) Anatomic section and (b, c) intermediate-weighted MR images obtained with the
wrist in neutral position (b) and maximal radial deviation (c) are shown. T� triquetrum, U�ulna. (a) The styloid component of the UMH is recognized as white fibrous tissue
(arrowheads). L� lunate bone. The entrance to the prestyloid recess (wavy arrow) is well seen. The entrance is clearly wider in c, mimicking the wide-opening type.

Figure 8

Figure 8: Wide-opening UMH type with respect to the entrance to the prestyloid recess. (a) Anatomic section and (b, c) intermediate-weighted MR images obtained
with the wrist in neutral position (b) and maximal ulnar deviation (c) are shown. T � triquetrum, U � ulna. In a and b, the entrance (asterisk) to the prestyloid recess is
well shown. L � lunate bone. In b, the entrance seems to be wider, probably because of its distention after injection of the contrast agent. In c, the entrance (straight ar-
row) to the prestyloid recess is almost totally collapsed; the recess is partially visible at the tip of the ulnar styloid process (wavy arrow). In addition, the distal insertion of
the UMH (thin arrow in a and b) is well shown at the ulnar aspect of the triquetrum. The fibers inserting into the ulnar aspect of the hamate bone extend around the distal
triquetrum (arrowheads in a). A complete tear of the lunotriquetral ligament is also seen.
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from the volar extrinsic ligaments (volar
ulnotriquetral and volar ulnolunate liga-
ments) that lay more on the ulnar aspect
of the triquetrum.

The insertion in the triquetrum was
always seen on the coronal MR images.
The other insertions were seen only in six
specimens, and the fibers of the ulnar col-
lateral ligament and the insertion in the
hamate bone and the fifth metacarpal
bone were barely distinguishable. In ac-
cordance with the work of Nishikawa and
Toh (8), we found some variability in the
distal insertions of the UMH (Table). The
different types of insertions were best
seen on the coronal images obtained with
the wrist in neutral position. Bicompart-
mentalization of the radiocarpal joint was
not evident in our specimens.

Discussion

Taleisnik (5) and Bowers (6) described
the UMH as a separable structure extend-
ing from the dorsoulnar aspect of the dis-
tal radius to the volar-ulnar aspect of the
triquetrum. In a purely anatomic study,
Ishii et al (7) did not find such a structure;

rather, they defined the UMH as the “tis-
sue that is between (and integrated on its
periphery) the ulnar aspect of the super-
ficial ligament and the ulnar capsule.”

These investigators also described three
anatomic variations of the UMH with re-
spect to the prestyloid recess that had not
been addressed previously. Depending on

Figure 9

Figure 9: No-opening UMH type with respect to the entrance to the prestyloid recess. (a) Anatomic section and (b, c) intermediate-weighted MR images obtained with the wrist
in maximal radial deviation are shown. T� triquetrum, U�ulna. In a, there is no communication between the small prestyloid recess (thick arrow) and the radiocarpal joint space
(thin arrow), and the UMH (�) is relatively large and has a broad attachment (arrowheads) to the ulnar aspect of the triquetrum. H�hamate bone. In b and c, there is also no com-
munication between the radiocarpal joint space (thin arrow in b) and the small prestyloid recess (thick arrow in c) at the tip of the ulnar styloid process. L� lunate bone.

Evaluation of UMH Subtypes Based on Criteria Used in Previously Published Studies

Specimen No.

Prestyloid Recess Opening at MR Arthrography* Distal Insertion
Type†

Attachment
Type‡Neutral Position Ulnar Deviation Radial Deviation

1 Narrow Narrow Wide 1 1
2 Narrow No opening Narrow 2 2
3 No opening No opening No opening 2 2
4 No opening No opening No opening 1 2
5 Wide Narrow Wide 1 1
6 Wide No opening Wide 1 1
7 Wide Narrow Wide 2 1
8 Narrow Narrow Wide 1 1
9 Narrow No opening Wide 2 3

10 Narrow No opening Narrow 2 3

* Prestyloid recess openings were defined on the basis of the criteria of Ishii et al (7).
† Distal insertion types are based on the criteria used by Nishikawa and Toh (8): type 1, smooth attachment to the triquetrum
only; type 2, attachment to the triquetrum and fifth metacarpal bone; type 3, wide attachment on the articular surface of the
triquetrum, including the lunotriquetral ligament.
‡ Attachment types are based on the criteria used by Hogikyan and Louis (9): type 1, small thin structure and focal attachment;
type 2, thick structure and focal attachment; type 3, thick structure and broad attachment to between one-third and
one-quarter of the triquetrum; type 4, broad attachment covering the entire triquetrum.
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the shape of the entrance to the pre-
styloid recess, they classified the opening
as narrow, wide, or absent (7). Nishi-
kawa and Toh (8) demonstrated the distal
site of attachment of the UMH in 87 em-
balmed cadavers without using imaging
correlation. All UMHs were attached
smoothly to the triquetrum. Ninety per-
cent of the UMH specimens were at-
tached to the triquetrum and the fifth
metacarpal bone, and 10% were attached
widely on the articular surface of the tri-
quetrum, including the lunotriquetral lig-
ament, either partly or completely ob-
scuring the articular surface of the tri-
quetrum.

Hogikyan and Louis (9) subdivided
the patterns of distal attachment of the
UMH into four groups: pattern 1, a small,
thin structure and focal attachment
(28%); pattern 2, a thick structure and
focal attachment (39%); pattern 3, a

thick structure and broad attachment be-
tween one-third and one-quarter of the
triquetrum (28%); and pattern 4, a broad
attachment covering the entire tri-
quetrum (5%). Ono et al (10) reported
the presence of a developmental septum
that connected the lunotriquetral liga-
ment and the TFC complex in seven of
870 joints, leading to bicompartmental-
ization of the radiocarpal joint.

Subsequent to these investigations,
the anatomic features of the UMH and the
relations of the UMH to the anatomic
structures on the ulnar side of the wrist
were mentioned only infrequently in pub-
lished studies (11–13). To our knowl-
edge, the findings of Nishikawa and Toh
(8), Hogikyan and Louis (9), and Ono et
al (10) had never been addressed in a
correlative anatomic and MR imaging
study.

Most articles have been focused on

the radial and central aspects of the
TFC complex, and before our current
investigation, the anatomic features of
the UMH had not been described on MR
images by using gross anatomy and his-
tologic examination findings as the ref-
erence standard.

In the present study, we further de-
fined the anatomic features, described
the imaging characteristics of the differ-
ent components of the UMH, and visual-
ized the anatomic variants by using MR
imaging. Our imaging findings confirm
previously published data derived from
purely anatomic studies. Knowledge of
the anatomic variants is also crucial to the
evaluation of the normal anatomy and
probably to pathologic changes.

The precise position of the wrist at
the time of the examination had a great
influence on the imaging characteristics of
the UMH. In clinical practice, the wrist is
typically imaged in the neutral position.
The addition of a coronal sequence per-
formed with the wrist in maximal radial
deviation appears to be helpful for evalu-
ating the styloid component of the UMH,
the prestyloid recess, and the relationship
of the UMH to the ECU tendon sheath
and ulnar collateral ligament. In this lim-
ited series, we found no benefit to imag-
ing the wrist in maximal ulnar deviation.
Theoretically, however, using this posi-
tion might help in the assessment of the
radial side of the radiocarpal joint. No
single imaging plane was optimal for the
visualization of all components of the
UMH, although the most information was
derived from observation of the coronal
images.

As previously reported by Theumann
et al (18), we found no distinct ulnar col-
lateral ligament with MR imaging. In-
stead, the collateral component of the
UMH, the ECU tendon sheath, and the
joint capsule were fused indistinguish-
ably, forming what appeared to be a thick
ligamentous stabilizer. This finding sug-
gests that the term ulnar collateral liga-
ment complex may be more appropriate
for describing this composite structure.

At histologic examination, in accor-
dance with the observations of Ben-
jamin et al (19) and Nakamura et al (4),
the UMH was composed of fatty, highly
vascular dense irregular connective tis-

Figure 10

Figure 10: (a) Gross anatomic section and (b) corresponding intermediate-weighted MR image show
anatomic features of the distal insertion of the UMH in the transverse plane at the level of the pisotriquetral
joint. The fibers at the main insertion into the ulnar aspect of the triquetrum (T, thick arrows) are recognized
between the triquetrum and the ECU tendon (�). Some fibers extend further distally (arrowheads) to the base of
the ulnar aspect of the hamate bone and the fifth metacarpal bone and are volar to the ECU tendon. In addition,
some fibers attach to the ulnar aspect of the pisiform (P), forming the dorsal capsular ligament of the pisotri-
quetral joint (thin arrow).
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sue and densely packed collagen fibers.
This composition led to the heteroge-
neous signal on MR images.

There were some limitations of our
study. The number of specimens included
was rather small, and the specimen do-
nors were generally older in age at death.
Degenerative changes to the UMH could
have affected the evaluation of this re-
gion. Furthermore, histologic analysis
was restricted to five specimens. The clin-
ical implications of these findings are un-
certain because we do not yet have exam-
ples of lesions of the UMH complex. In
conclusion, the anatomy of the UMH is
complex. For assessment of the UMH and
ulnar side of the TFC complex, coronal
MR arthrography with the wrist in neu-
tral position or radial deviation may be
superior to conventional MR imaging.
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