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High-Resolution Finger MRI:
What Should You Look for
in Trauma of the Fingers?
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The fingers are among the most commonly injured structures in traumatic injuries resulting from
sports and work. Finger injuries encompass a broad spectrum of injuries to bone and soft tissues, in-
cluding tendons, ligaments, and cartilage. The high resolution of 3T MRI with dedicated surface coils
allows for optimal assessment of the intricate soft tissue structures of the fingers. There have been
several reports on detailed MRI features of the basic anatomy and common pathological findings of
the finger and hand. Understanding the normal anatomy and familiarization with common traumatic

lesions of the ligaments, tendons, and pulleys of the fingers on high-resolution MRI will allow radiolo-

gists to perform accurate preoperative evaluations of traumatic hand lesions. The purpose of this
study is to review the normal hand anatomy and common traumatic lesions of the finger on high-res-

olution MRI and correlate them with surgical findings.

Index terms Fingers; Anatomy; Finger Injuries; Diagnostic Imaging; Magnetic Resonance Imaging

INTRODUCTION

CT, MRI, and US can be used for preoperative evaluation of finger injuries. CT allows good

assessment of bony structures and injuries; however, it is limited by its relatively low soft tis-

sue resolution and possible radiation hazards. US is a safe and cost-effective tool for evaluat-

ing the superficial structures of the fingers, such as tendons, ligaments, nerves, and vessels

(1). With the advancement of US technology, high-resolution probes with capacity for dy-
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namic and Doppler imaging are additional benefits of this modality (2). However, the diag-
nostic performance of US depends on the operator’s skills and the availability of high-resolu-
tion probes. 3T MRI with dedicated surface coils allows optimal depiction with spatial
resolution of the soft tissue structures of the hand and fingers (3). Accurate preoperative as-
sessment of traumatic finger lesions is needed, thereby allowing exact preoperative planning
and effective treatment (4).

We used 3T MR scanners (Magnetom Verio and Skyra, Siemens Healthineers, Berlin and
Munich, Germany) with 16-channel coils for hand and finger imaging. The MRI sequences
included T1- and T2-weighted images in three planes with and without fat suppression.

In this pictorial review, we attempted to depict the normal anatomy and traumatic lesions
of the ligaments, tendons, pulleys, extensor hood, and volar plate on high-resolution MRI us-
ing dedicated surface coils.

Fig. 1. Anatomy of the metacarpophalangeal joint of the thumb.

A. The T2-weighted coronal image shows the ulnar collateral ligaments (empty arrows) and the closely ap-
posed, superficial aponeurosis of the adductor pollicis longus (empty arrowheads). A similar spatial rela-
tionship exists with the radial collateral ligament (arrows) and the superficial tendon of the abductor polli-
cis brevis (arrowheads).

B. The T2-weighted axial image depicts the main collateral ligaments (empty arrows), accessory collateral
ligament (arrowhead), aponeurosis of the adductor pollicis longus (empty arrowhead), tendon of the ab-
ductor pollicis brevis (curved arrow), intersesamoid ligament (asterisk), and flexor pollicis longus tendon
(thin arrow).
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ANATOMY OF THE THUMB

LIGAMENTS
The radial collateral ligament (RCL) and ulnar collateral ligament (UCL) at the metacarpo-

phalangeal (MCP) joint of the thumb are taut structures that stabilize the radial and ulnar as-
pects of the first MCP joint. The collateral ligaments attach to the distal margin of the first
metacarpal bone and base of the proximal phalanx of the thumb. The UCL of the MCP joint
of the thumb is covered by the superficial aponeurosis of the adductor pollicis longus (ADD)
ventrally, and the RCL is covered by the superficial tendon of the abductor pollicis brevis dor-
sally (1, 4). On MRI, the collateral ligaments are located deep along the first MCP joint and
appear as low signal intensity (SI) bands surrounded by vertically oriented aponeurosis of
the ADD and abductor pollicis longus (ABD) tendons (Fig. 1).

The RCL and UCL at the interphalangeal (IP) joint of the thumb are similar to those at the
MCP joint. These ligaments attach to the distal margin of the distal phalanx and head of the
proximal phalanx, that stabilize the flexor pollicis longus (FPL) and extensor pollicis longus

Fig. 2. Anatomy of the interphalangeal joint of the thumb.

A. The T2-weighted axial image shows the collateral ligaments (arrowheads) as low signal intensity struc-
tures, flexor pollicis longus (arrow), and extensor pollicis longus tendons (empty arrow).

B. The T2-weighted sagittal image shows the insertion sites of the flexor pollicis longus (arrow) and the ex-
tensor pollicis longus (empty arrow) tendons, volar plate of the interphalangeal joint (empty arrowhead)
and metacarpophalangeal joint (arrowhead), and adjacent sesamoid (asterisk).
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(EPL) tendons (Fig. 2A).

TENDONS AND THENAR MUSCULATURE
In the thumb, the FPL and EPL tendons attach to the tuft of the distal phalanx. On MRI,

the insertion sites of the FPL and EPL are best visualized in the sagittal plane as low SI struc-
tures. In addition to the proximal and distal attachments, the volar plate of the thumb has

Fig. 3. Normal anatomy of the pulley system of the thumb.

A. The illustration of the thumb pulley anatomy shows two annular pulleys at the level of the metacarpo-
phalangeal joint (A1) and interphalangeal joint (A2).

B. The DI, ADD, FPL and tendon (arrow), FBP, and ABD and OPP are shown well on the T2-weighted axial im-
age. The OPP can be seen inserting into the central palmar fascia (arrowhead).

C.The A2 pulley (arrows) at the proximal phalanx level on the T2-weighted axial image.

ABD = abductor pollicis longus, ADD = adductor pollicis, DI = dorsal interosseous, FBP = flexor pollicis brevis,
FPL = flexor pollicis longus, MCP = metacarpophalangeal, OPP = opponens pollicis

Flexor pollicis longus

Adductor
pollicis longus
aponeurosis

Fig. 3C
Oblique pulley
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joint

Flexor
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two sesamoid bones embedded within (Fig. 2B) (1).
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Fig. 4. lllustration of the thumb dorsal tendi-
nous hood anatomy. The dorsal tendinous
hood is located at the level of the first meta-
carpophalangeal joint and distally expand-
ed as a triangular expansion for stabilizing
the extensor pollicis longus/brevis tendons
in the midline position.

The thenar musculature consists of structures that mostly arise from the flexor retinaculum,
such as the ABD, opponens pollicis (OPP), and flexor pollicis brevis (FPB). Although the ADD

does not arise from the flexor retinaculum, it consists one of the thenar muscles (1). An inter-

posed oblique pulley at the level of the proximal phalanx is closely associated with the attach-

ment of the ADD aponeurosis (Fig. 3A). The ADD and dorsal interosseous (DI) are noted be-
tween the metacarpal bones. The FPL tendon is surrounded by smaller FPB bellies (Fig. 3B).

PULLEYS

Two annular pulleys are located at the level of the MCP joint (A1) and first IP joint (A2). The
oblique pulley is located between Al and A2 at the distal aspect of the proximal phalanx. The

variable annular pulley originates at the musculotendinous junction of the ADD and inserts

at the radial side of the proximal phalanx (5). Axial MR sections at the proximal phalangeal

base level reveal an A2 pulley (Fig. 3C).

EXTENSOR HOOD

The extensor apparatus of the thumb consists of connective tissue for stabilizing the exten-

sor pollicis brevis and EPL tendons in the midline position, and the dorsal tendinous hood is

located at the level of the first MCP joint. The dorsal tendinous hood is distally expanded as a

triangular expansion formed by oblique fibers (Fig. 4) (1).

VOLAR PLATE

The volar plate surrounds the first MCP joint with intra-articular fibrous structures, rein-

forcing the volar plate and providing strength and stability to the joint capsule. The most

common sesamoid bones in the hand are embedded in the volar plate of the first MCP joint.

https://doi.org/10.3348/jksr.2022.0123
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They act as a pulley system by providing a smooth surface to the tendon to maximize me-
chanical force, promote dynamic directional movement, and reduce joint friction (1). The
sagittal MR sections are the best for assessing the anatomy of the volar plates at the MCP and
IPjoints (Fig. 2B).

ANATOMY OF THE LIGAMENTS AND FLEXOR AND EXTENSOR SYSTEMS
OF THE FINGERS

Each collateral ligament complex consists of the main and accessory collateral ligaments.
The main collateral ligament originates from the dorsolateral surface of the proximal bone,
is oriented obliquely, and inserts into the ventrolateral surface of the base of the distal bone.
The accessory collateral ligament is fan-shaped, originating ventral to the proper collateral
ligament, and inserts into the lateral aspect of the base of the volar plate (6).

The collateral ligaments of the MCP joints attach proximally to the depressed portion of
the lateral subcapital area of the metacarpal bone. There is a close spatial relationship be-
tween the superficial interosseous tendon and collateral ligaments. The continuous capsular
structures include the sagittal bands, collateral ligaments, accessory collateral ligaments, and
volar plates (Fig. 5).

The main collateral ligament, accessory collateral ligament, and volar plate stabilize the
proximal interphalangeal (PIP) joint. The main collateral ligament inserts into the volar aspect
of the middle phalangeal base and originates from the dorsal aspect of the proximal phalan-
geal head. The accessory collateral ligaments insert into the volar plate, which prevents hy-
perextension of the PIP joint due to the broad insertion of the middle phalanx (Fig. 6A) (7).
The collateral ligaments at the PIP joint appear as linear low SI structures on MRI. The extrin-
sic tendons and the central and lateral slips contribute to the extensor mechanism (Fig. 6B).

The flexor tendons of the fingers consist of the flexor digitorum profundus (FDP) and flex-
or digitorum superficialis (FDS) (Fig. 7A). The FDP inserts into the distal phalangeal base and
connects to the synovial sheath of the middle phalanx by the short and long vincula. The
FDS tendon inserts into the middle phalangeal base and connects to the synovial sheath of
the proximal phalanx by the short and long vincula. At the proximal phalangeal level, it splits
into two, and the FDP passes through two separated portions of the FDS (8, 9). Axial MR im-
ages depict the tendons well from the proximal to the distal portions (Fig. 7B-D).

The extrinsic extensor tendon of the PIP joint consists of the central and lateral slips,
which insert into the middle phalangeal base. The lateral slip merges with the intrinsic ten-
dons, and the intrinsic tendons merge with the central slip. This crossing fiber pattern inter-
connects the central mechanism and intrinsic tendons (10). The middle phalangeal base, in-
cluding the insertion site of the central and lateral slips, is best visualized on the median
sagittal MR image (Fig. 8A). On the axial MR image, the extensor tendons show a low SI cir-
cumscribing the dorsal aspect of the proximal phalanx (Fig. 8B).

The FDS and FDP tendons pass through the fibro-osseous canal, which consists of the pal-
mar surface of the phalanges and the pulley system, to keep them closely approximated to
the bone (8). The pulley system of the finger consists of a fibrous portion of the canal with
five annular pulleys (A1-A5) and four cruciate pulleys (C0-C3) located from the distal phalan-
geal base to the metacarpal head of the finger (Fig. 9).
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The extensor hood is a complex soft tissue network that stabilizes and limits proximal ex-
cursion at the level of the MCP joint, including the sagittal bands and transverse and oblique

fibers of the interosseous hood. The main component of the extensor hood is a sagittal band,

Fig. 5. Normal anatomy of the collateral ligaments of the metacarpophalangeal joint of the second finger.

A. The T2-weighted coronal image shows the collateral ligaments (arrows) attaching proximally in a depres-
sion of the lateral subcapital area of the metacarpal (arrowheads) with a close spatial relationship of the su-
perficial interosseous tendon (empty arrows).

B. The T2-weighted axial image shows the continuous nature of the capsular structures, including the sagit-
tal bands (arrowheads), collateral ligaments (arrows), accessory collateral ligaments (empty arrows), and
volar plate (asterisk).

Fig. 6. Normal anatomy of the collateral ligaments of the proximal interphalangeal joint of the third finger.
A. The illustration shows the proximal interphalangeal collateral ligament anatomy of the third finger.

B. The T2-weighted fat-suppressed coronal axial image shows the linear, low signal intensity appearance of
the collateral ligaments (arrowheads), accessory collateral ligaments (arrows), volar plate (asterisk), central
slip (empty arrow), and lateral slips (empty arrowheads) of the extensor mechanism.

Accessory collateral ligament
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Fig. 7. Normal anatomy of the flexor tendon of the finger.

A. The illustration shows the flexor tendon anatomy of the third and fourth fingers.

B-D. The flexor tendon anatomy on the T1-weighted fat-suppressed axial MR images through the finger
from the proximal to distal levels. The FDP tendon (asterisks) in a position dorsal to the FDS tendon (arrows)
at the level of the metacarpals (B). The FDP tendon (asterisk) passing through a split in the FDS tendon (ar-
rows) at the level of the proximal aspect of the middle phalanx (C). The FDP tendon (asterisk) palmar to the
two separated portions of the FDS tendon (arrows) before insertion at the middle phalanx (D).

FDP = flexor digitorum profundus, FDS = flexor digitorum superficialis

@ Short Long Short Long
vinculum vinculum vinculum vinculum

Fig. 8. Extensor tendon anatomy at the proximal interphalangeal joint.

A. The T2-weighted sagittal image delineates the extensor tendon anatomy with relation to the joint cap-
sule. The central slip attachment to the base of the middle phalanx (arrow) and terminal tendon attach-
ment to the base of the distal phalanx (arrowhead) are noted. The dorsal capsular recesses of both the
proximal and distal interphalangeal joints are shown (empty arrows).

B. The T1-weighted axial image demonstrates the central slip attachment to the middle phalanx as well as
the lateral slips (arrowheads) of the extensor tendon (arrow).
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Fig. 9. Normal anatomy of the pulley system.

A. The illustration of the pulley system shows the annular pulleys (A1-A5) and cruciate pulleys (C0-C3).

B. The T2-weighted axial image shows the A2 pulleys (arrowheads) of the second and third fourth fingers.
DIP = distal interphalangeal, FDP = flexor digitorum profundus, FDS = flexor digitorum superficialis, MCP =
metacarpophalangeal, PIP = proximal interphalangeal

DIP joint

MCP joint

PIP joint

Fig. 10. The illustration of multiple soft tissue components
that contribute to the extensor hood includes the EDC, SB,
DTML, TF + OF, RL, TL, ORL, TT, CT, CS, LS, IT, and LT.

CS = central slip, CT = central tendon, DTML = deep trans-
verse metacarpal ligament, EDC = extensor digitorum com-
munis, IT = interosseous tendon, LS = lateral slip, LT = lum-
brical tendon, ORL = oblique retinacular ligament, RL =
retinacular ligament, SB = sagittal band, TF + OF = trans-
verse and oblique fibers of the interosseous hood, TL = tri-
angular ligament, TT = terminal tendon
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a capsular fibrous sheet that surrounds the MCP joint axially with a volar side attachment ad-
jacent to the volar plate and a dorsal point of attachment to the extensor tendon (Fig. 10) (8).

The volar plate of the MCP joint is interconnected with the deep transverse MCP ligament
and stabilizes the MCP head (7, 9). The normal bare area of the metacarpal bone is located
between the articular surface and proximal capsular attachment. The volar plate of the IP
joint consists of thick fibrocartilage tissue located at the palmar aspect of the joint capsules.
The volar plate prevents hyperextension of the IP joint by attaching two lateral bands and
stabilizing the central and lateral slips (Fig. 11) (9).

INJURIES OF THE COLLATERAL LIGAMENTS, TENDONS, AND
PULLEY SYSTEM

COLLATERAL LIGAMENT INJURIES

Lesions of the UCL of the thumb usually occur at the distal insertion into the proximal
phalanx and may be accompanied by bone avulsion. MRI findings include surrounding effu-
sion, discontinuity of the distal portion of the UCL, and its rounded stump end (Fig. 12). In

the case of Stener lesions, the torn UCL is retracted and lies superficial to the aponeurosis of

Fig. 11. Volar plate anatomy on the proximal and distal in-
terphalangeal and metacarpophalangeal joints of the sec-
ond finger. The T2-weighted fat-suppressed sagittal image
shows the volar plate (arrowheads), distal recess of the vo-
lar plate (empty arrowheads), and distal extent of the dor-
sal recess (empty arrows). The normal bare area of the
metacarpal (arrow) is noted between the articular surface
and proximal capsular attachment.
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the ADD (9).

Although injuries to the collateral ligaments of the other fingers are uncommon, they may
occur on the radial side because of forceful ulnar deviation and may be associated with volar
plate injury (11). MRI may show a discontinuity, detachment, or thickening of the injured lig-
ament with edema or hemorrhage (Fig. 13) (9).

TENDON INJURIES

The extensor tendon system consists of thin, superficially located structures that are prone
to injury by laceration or avulsion (9). MRI of extensor tendon injuries may show adhesion or
distortion of the injured tendons (Fig. 14).

Subluxation or dislocation of the extensor tendons may be accompanied by tears in the
sagittal bands of the extensor hood (9). MRI may show an abnormal position of the extensor
tendon and extensor hood injuries with findings of poor definition, focal discontinuity, and
focal thickening of the injured tendons (Fig. 15).

Lesions of the flexor tendon system are less common than those of the extensor tendon sys-
tem. It occurs more frequently in the midsubstance areas than at bony insertion sites (9). MRI
may show tenosynovitis, disruption, and discontinuity of the injured tendon. As retraction of
the injured tendon occurs, the gap between the tendon ends is well shown on MRI (Fig. 16).

Fig. 12. Complete tear of the UCL of the thumb.

A, B. The T2-weighted fat-suppressed coronal images in a 33-year-old female with right thumb injury show
discontinuity of the proximal portion of the torn UCL of the thumb metacarpophalangeal joint (arrows).
UCL = ulnar collateral ligament

https://doi.org/10.3348/jksr.2022.0123 1041
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Fig. 13. Complete tear of the UCL of the third finger.

A, B. The proton density-weighted fat-suppressed coronal (A) and
axial (B) images in a 45-year-old female with right third finger injury
by fall while riding a horse show discontinuity of the UCL of the right
third finger proximal interphalangeal joint at the distal insertion and
avulsion fracture at the right third distal phalangeal base (arrows).
UCL = ulnar collateral ligament

Fig. 14. Complete tear of the extensor digitorum tendon of the second finger.

A-D. The T2-weighted sagittal images without (A) and (B) with fat suppression and T2-weighted axial imag-
es (C) in a 20-year-old male with right second finger injury by a cutter knife show detachment of the right
second finger extensor digitorum tendon at the distal insertion site (arrow in A, B, arrows in C); on surgery,
the findings are correlated with a gross photograph (arrows in D).

PULLEY SYSTEM INJURIES

Injuries to the pulley system result from extensive flexion of the fingers with extension of

the MCP, flexion of the PIP, and extension of the distal interphalangeal joints, which may cause
excessive stress on the A2 and A3 pulleys, leading to eventual rupture (8, 9). MRI may show dis-
continuity, detachment, retraction, and perilesional edema (Fig. 17). In addition, the lesions of
the pulley system can be diagnosed indirectly through the “bowing sign,” which is a gap be-
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Fig. 15. Subluxation of the extensor pollicis longus and brevis tendons of the thumb.

A-C. The T2-weighted sagittal (A) and axial (B, C) images in a 62-year-old-female with right thumb injury by
slip down show subluxation of the extensor pollicis longus and brevis to the ulnar side with thinning of both
tendons (arrows).

Fig. 16. Complete tear of the flexor digitorum profundus tendon of the third finger.

A-C. The T2-weighted fat-suppressed sagittal (A) and axial (B) images in a 21-year-old-female with right
third finger injury cut by a piece of glass show detachment and retraction of the third finger flexor digitorum
profundus tendon at the middle phalanx distal portion with a gap between the tendon ends (arrows); on
surgery, the findings are correlated with a gross photograph (C).

tween the bone and flexor tendon on sagittal images obtained during flexion (Fig. 18) (9).

CONCLUSION

Knowledge of the normal anatomy and typical traumatic lesions of the fingers on high-res-
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Fig. 17. Rupture of the C1 pulley of the second finger.

A, B. The T2-weighted fat-suppressed sagittal (A) and axial (B) images in a 35-year-old male with right sec-
ond finger injury while playing soccer show detachment (arrow) and retraction (arrowhead) of the right sec-
ond finger C1 pulley.

Fig. 18. Rupture of the A2 pulley of the third finger.

A, B. The proton density-weighted fat-suppressed sagittal (A) and axial (B) images in a 36-year-old male
with spontaneous pain in the left third finger show increased signal intensity and discontinuity of the A2
pulley of the third finger at the proximal phalanx level (arrows) without a significant gap between the mid-
dle phalangeal bone and flexor tendon.
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olution MRI allows radiologists to make accurate preoperative diagnoses for the precise pre-
operative planning and treatment of injuries.
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