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Abstract:

Background: MRI describes the main features of the encountered
different pathological lesions of the hand and fingers, as well as
specifies the signal characteristics and location, which help to
differentiate them. In general, a specific diagnosis may be
achieved by taking into account the location of the lesion within
the hand or wrist and its signal characteristics. Aim: The aim of
the study is to evaluate the role of MRI in diagnosis of various
hand and finger pathologies using different sequences. Methods:
This is a prospective observational study of patients who suffers
from hand or fingers swelling or trauma. The patients were
investigated by MRI. Results: The study included 30 patients with
hand or finger lesions who were evaluated by MRI and enrolled
from Benha University hospitals. Conclusion: Magnetic resonance
imaging is the preferable method of choice for evaluating various

hand and finger lesions in traumatic and non-traumatic condition

if conventional radiography isn’t enough.
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List of Abbreviations:

MRI: Magnetic resonance imaging.

Introduction:

coils can provide exquisite anatomic detail hardware, coil design and pulse sequences
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allow very small field-of-view imaging at
high resolution. As imaging quality
continues to improve, the value of MRI of
the hand becomes more apparent in the
evaluation and management of these entities
1, 2).

Wrist and hand tumors are common
conditions as hand tumors account for
12.8% of all soft tissue tumors. The
frequencies of these lesions are in favor of
benign against malignant. MRI plays an
important role in characterization of these
masses. Besides, they provide information
about the site, size, extent, and relation with

surrounding structures (3, 4).

Magnetic Resonance Imaging describes
the main features of the encountered soft
tissue masses of the hand and fingers, as
well as specifies the signal characteristics
and location, which help to differentiate
them. In general, a specific diagnosis may
be achieved by taking into account the
location of the lesion within the hand or

wrist and its signal characteristics (5).

Hence, MRI continues to be the optimal
imaging technique for detailed assessment
of the hand and fingers. With ever evolving
MRI sequences and improved understanding

of the imaging anatomy of smaller structures
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there is a high level of expectation for

accurate diagnosis (6).

Patients and Methods

This is a prospective observational study
started from 01/09/2019 to 01/02/2020

Patients:
The study included 30 patients with hand
or finger lesions who were enrolled from

Benha University hospitals.
Inclusion criteria:

e Patients with hand or finger swelling,

mass, pain or limitation of function
Exclusion criteria:

e Ferromagnetic or electronically operated
active devices like automatic cardioverter
defibrillators or cardiac pacemakers.

e Cochlear implants.

All patients will be subjected to the
following:
e History taking.
e Thorough clinical examination.
e Exclusion of contraindications to
MRI.
Imaging technique:
Patient positioning needs particular attention
to avoid motion artifact and image
degradation. In most patients, a satisfactory

position can be achieved when the patient
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scanned supine, with the arm by the side and
the dorsum of the hand parallel to the
coronal plane of the magnet. Alternatives
such as prone position with arm above the
head can also be used, especially in larger
patients and children. A dedicated wrist coil
is advised, and to achieve high resolution a
small field of view (FOV) in the order of 8—
12 cm, with a matrix of at least 256 by 512
and slice thickness of 1.5-3 mm. A number
of pulse sequences and image planes can be
used as the routine examination for a mass
would include coronal or sagittal T1 and T2
weighted sequences with axial short tau
inversion recovery (STIR) and T1 weighted
images. The hand could be supported with
pads or bolsters to reduce motion.

Ethical Considerations:

e A written consent was taken from all
participants in this research.

e The study was approved by Ethical
Committee of the Faculty of Medicine,
Benha University.

Adequate provisions to maintain
privacy of participants and confidentially
of data are as follow:

A code number for each patient will be
used, symbols to the name and address that
will be kept in a special file.

e Patients’ names were hidden during the

research
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e The results of the research was only used

in scientific aim.

Results ;

The study included 30 patients. Their age
ranged from 5 years to 77 year with average
32.07 years old +/- 14.6 SD (Table 1).

The frequency and the percentage of
affection of right and left hand were 50% as
15 patients for each side. The main
presenting conditions were in 4 categories as
following traumatic, soft tissue lesions,
degenerative and inflammatory.  The
traumatic lesions were in form of fractures,
TFCC injury, tendon tear/sprain and
contusion (Fig. 1) (Table 2).

I- Scaphoid fractures:

The most frequent lesion was scaphoid
fracture as nine cases were presented by
scaphoid waist fracture as 30% of the
presented cases and 50% of all traumatic
conditions. Evidence of male predominance
as seven of the nine cases are male (77.8%).
Three of these cases were complicated by
AVN of the proximal part of the scaphoid
bone in form of collapse or fragmentation of
the proximal pole which represent 33.3% of
all scaphoid fracture and 10% of all
conditions. The main age of all patients with
scaphoid fracture is 33.1 years old +/-17 SD
while it tends to be high in patients
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complicated by scaphoid AVN as it is
around 44.7 years old (Fig. 2) (Table 3).

II- TFCC injury:

TFCC was affected in 6 cases (20% of all
cases), 5 of them were its ulnar attachment
(83.3% of the TFCC cases) and 1 of them at
its radial attachment (16.7% of the TFCC
cases). All the cases were complaining of
related trauma in the previous month before
the exam. The mean age of the presented
cases was 36.5 years old +/- 14.6 SD (Fig.
3).

I11- Other traumatic injury:

Three of the all cases were traumatic
ligament injury (16.7%) including three
cases of scapholunate injury as two cases of
complete tear (60%) while one of just
scapholunate ligament sprain. On the other
hand, 2 cases were in form of traumatic
tendon injury affecting the flexor tendons of
the 3rd and 4th fingers. The mean age of the
presented cases was 30.2 years old +/- 16.67
SD. Bone marrow contusion/edema was
presented solitary in one case and associated
with other all traumatic conditions.

IV- Ganglion cysts:

In all presented patients, 6 cases were
reporting have ganglion cysts (20% of all
cases) which represent 66.67 of all reported
benign lesions in the study. They had a
mean age of 33.5 years + 15.9 SD. Their
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size ranged from 3.7 to 20mm with average
10.2mm = 5.67SD. Three cases (50%) were
related to trauma while in the others there
wasn't any history of obvious trauma. Their
size ranged from 3.7 to 20mm with average
10.2mm + 5.67SD. Two cases of the
associated with trauma was reported with
TFCC injury and the third one was
associated with scaphoid fracture. Three
cases (50%) were dorsal and the rest were
volar.

V- Neoplastic masses:

Four cases of neoplastic masses were
reported (13.3 of all cases), all these cases
were benign in nature. One of the cases was
in form of giant cell tumor (3.3% of all
cases). Two cases of the benign were
enchondroma seen at the long bones of hand
(one at the 3rd metacarpal bone and the
second one in the proximal phalanges of 4th
finger). Both were reported in age group
(21-30 years old) (Fig. 4). The giant cell
tumor was reported in 35years old patient
being deep lobulated soft tissue mass at the
ventral aspect of the index opposite to
middle phalanx. This mass encased the
intact flexor tendon abutting the adjacent
bone, bulging at the lateral aspect of the
finger. It elicits low at T1 & T2 and high at
STIR.
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VI- Others:

Three cases in form of AVN of the lunate other hand, two cases of tendinopathy of
(10 % of all cases) with mean age around extensor carpiulnaris were reported (6.7%).
41.7 years old. One third of the reported One inflammatory case was detected in form
cases were post traumatic (33.3%). On the of carpoulnar bursitis.

Table (1): Percent of patients per each group.

. P Ii
Age Groups Nu of patients ereen
0-10Y 1 3.3%
11-20Y 6 20%
21-30Y 11 36.7%
31-40Y 5 16.7%
41-50 Y 3 10%
more than 51 Y 4 13.3%
Table (2): Classification of the lesions according to their location.
Location Percentage
I- Bone 50%
11- Tendonieus 20%
I11- Intra-articular 16.7%
1VV- Subcutaneous 3.3%
V- Juxta-articular 10%
Table (3): Comparison between scaphoid fracture with or without osteonecrosis.
Pathological lesion Nu. of patients % Mean age (year)
All scaphoid fracture 9 30% 331
Scaphoid fracture only 6 20% 27.3
Scaphoid fracture with AVN
3 10% 447
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B Traumatic
m Soft tissue lesions
# Degenerative

B inflammatory

Fig (1): Percent of the presenting category of cases

Fig (2): Coronal T1-weighted image showing loss of signal marrow intensity within the proximal pole of the
scaphoid after a fracture (arrow), indicative of posttraumatic necrosis.

Fig (3): Coronal gradient-echo image showing ulnar positive variance, a large defect in the central portion of the
triangular fibrocartilage complex (arrows).
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Fig (4): Coronal proton-density showing focal expansile intramedullary bony lesion with endosteal scalloping and
mild cortical thinning with no periosteal reaction or extraosseous soft tissue components representing enchondroma.

Discussion:

The usefulness of MRI as a non-invasive
method in evaluating various hand and wrist
lesions is being able to produce high
resolution images of the hand osseous and
soft tissue structures. Over the past few
years, the improvement of dedicated surface
coils and higher strength magnets was an
addition to the quality of MRI (7).

In our study, 30% of all presented cases
were scaphoid fracture. According to Van
Onselen et al., the scaphoid fracture
accounts for 61% all carpal fractures (8).
Early diagnosis of carpal fractures is
essential to determine the applicable
treatment and to reduce the undesirable

sequences of including fracture progression,
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non-union, osteonecrosis, and secondary
degenerative arthritis. The remaining carpal
fractures account for 11% to 42% of carpal
fractures, with the triquetrum and hamate
being the in the lead (9). It is known that the
most appropriate study in the early
evaluation of the acute suspected scaphoid
fracture is radiography in postero-anterior,
lateral, semi-pronated oblique, and PA with
ulnar deviation views (10). A published
metanalysis revealed that 16% of initial
radiographs are missed raising the need to
series as a reference standard (11). Although
serial radiographs may end up in revealing a
scaphoid fracture, other studies have shown
that MRI has the upper hand than others in
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initial detection (12). A meta-analysis by
Yin et al. of forty-one different studies, with
a cumulative total of 1826 patients, showed
a pooled sensitivity and specificity are 96%
and 99%, respectively, for MRI (13).

Early MRI has also been proven to be more
cost-effective in the United States and in
other countries (14, 15). Moreover, early
MRI is very efficient in detecting associated
lesions or alternate diagnoses when a
scaphoid fracture is not present, such as
identifying other carpal fractures, distal
radius fractures, osseous contusions, and
soft tissue injuries (16). As in our study one
of the cases was reported with TFCC injury
and another case was reported with ganglion
cyst.

In our study 33.3% of scaphoid cases were
complicated by osteonecrosis. The fracture
of the proximal pole has a worse prognosis
than the distal part related to the retrograde
to the retrograde blood supply. AVN in non-
union scaphoid fracture is affected by the
location of the fracture with a 30% rate of
osteonecrosis when the fracture involves the
middle one third and a 100% rate of
osteonecrosis when the fracture involves the
proximal one fifth. Many consider MRI is
the best imaging modality for assessing
osteonecrosis of the proximal pole of the
scaphoid (17, 18). On the other hand, some
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consider MRI having a limited role in
following the resolution of scaphoid or
occult fractures. It is showed that scaphoid
fractures continued to show an abnormal
MRI signal even after clinical evidence of
progression to union making the CT is the
preferable imaging modality for
visualization of trabecular development of a
healing scaphoid or an occult fractures (19).
In our study, TFCC injury was reported in
20% of all cases. Tear is defined as fluid
signal intensity extending through the disc
or ligament on fluid sensitive sequences,
including proton density, T2-weighted or
gradient echoes sequences. The main age in
our study was 36.5 +/- 14.6 which is rather
similar to study published by Boer BC et al.,
as it was 38 +/- 15 vyears (20).
Differentiating between the traumatic and
degenerative tears is rather difficult but it
can be correlated with specific criteria
including ulnar positive variant, diffuse
thinning of the triangular fibrocartilage, site
of tear closer to the radial attachment. A
meta-analysis of eleven studies combining
the pooled results of 410 patients using the
utility of 0.5 to 1.5-T MRI for the detection
of triangular fibrocartilage tears revealed a
sensitivity, specificity, and accuracy of 83%,
80%, and 81%, respectively, compared with

arthroscopy if we ignored the invasiveness



of this technique (21). The advantage of
stronger 3.0-T magnets has improved the
detection of triangular  fibrocartilage
complex tears, with a reported sensitivity
and specificity approaching 86% and 100%,
respectively (22).

In our study, three cases of carpal ligament
injury were reported. All of them involved
the scapholunate ligament. MRI s
considered as a reliable modality for the
diagnosis of intrinsic carpal ligament tears in
compare to wrist arthroscopy. Hobby et al.
performed a meta-analysis of studies
examining the use of 0.5 to 1.5-TMRI for
the detection of intrinsic ligament tears. Six
studies on scapholunate ligament tear
detection with 159 pooled patients showed a
sensitivity, specificity, and accuracy of 70%,
90%, and 85%, respectively, for MRI. The
introduction of 3.0-T MRI has improved the
sensitivity for the detection of scapholunate
tears to 89% (22). If the diagnosis remains
unclear, MR arthrography may help
diagnose subtle lunotriquetral or
scapholunate ligament tears by showing
abnormal communication of contrast agent
between the radiocarpal and midcarpal
compartments (23).

Many osseous masses and soft tissues
masses may involve the upper extremity.

Most of these soft tissue mass lesions are
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benign. In soft tissue lesions of the hand,
plain radiography has limited utility but can
demonstrate calcification, bony destruction
and is able to diagnose some pseudo lesions

such as arthropathies (24).

In our study, 10 cases were reported with
hand mass or cyst and MRI was conducted
for each one of them. All presented lesions
were benign. The most commonly
encountered lesions were ganglia (20% of
all lesions). These results differs from the
work of de La Kethulle de Ryhove et al.,
who reported that 9.8% the cases in their
study had malignant lesions which may be
attributed by the limited number of cases
(25).

In the present work, ganglia were the most
common hand mass (20%). Approximately
70% of soft tissue ganglia occur around the
wrist. 50-70% of the soft tissue lesions about
the wrist are ganglia which are usually
small, 2 to 3 cm in greatest dimension,
without joint space communication. These
results were rather similar to ours where all
ganglia were around the wrist joint and they
varied in size from 3.7mm to 2cm along
their longest dimension. The efficacy of
MRI and ultrasonography in diagnosing the
presence of dorsal occult ganglion cysts is

similar; however, MRI offers an objective,
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reproducible display ~ of  anatomic
relationships (26).

This study reported two cases of
enchondroma being hyperintense on T2-
weighted MR images due to the high water
content of the extracellular matrix and
mostly have a lobulated appearance on T1-
weighted images. Melamud et al., that
reported that MRI had upper hand in the
evaluation 0SSeous lesions over
ultrasonography (27).

Limitations in our study included the small
sample size which is not enough for
powerful conclusion with only one case of
giant cell tumor, lipoma and carpoulnar
bursitis included.

In summary, MRI has the ability to provide
detailed soft tissue characterization and is
preferred in most of hand lesions.

Early MRI following negative radiographs if
clinically suspected scaphoid fracture allows
for an accurate diagnosis while minimizing
direct and indirect costs. MRI is also the
best imaging modality to evaluate for
proximal pole osteonecrosis in a scaphoid
non-union. The main advantage of MRI over
CT is that rather than decreasing any
ionizing  radiation, but also more
importantly, it provide alternate diagnoses

(e.g., other fractures, osseous contusions,
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soft tissue injuries) when no scaphoid
fracture is present.

The most common soft tissue lesion
encountered in the hand is ganglion cyst
with accurate characterization regarding
size, size and shape using MRI.

In conclusion, MRI is the preferable method
263 e for evaluating various hand and
finger lesions in traumatic and non-
conventional

traumatic  condition if

radiography isn’t enough.
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