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therapist, which has never been reported before.

Ganglion cysts arising from joints or tendons are commonly seen in our daily work as physiatrists,
but those originating from muscles have been infrequently reported. In this case report, we present a
patient with a ganglion cyst arising from the fascia of the fourth lumbrical muscle in an occupational

The lumbrical muscles of the hand vary greatly from other intrinsic muscles, because of their dis-
tinctive structure and function. A ganglion cyst that arises from the lumbrical muscle is supposed to affect
the precise movement of the occupational therapist's hand. As a result, the early identification, man-
agement, and subsequent rehabilitation of the ganglion cyst originating from the lumbrical muscle are
important, especially for a patient whose job involves high-precision activities of the intrinsic muscles,
such as an occupational therapist. ( Tw J Phys Med Rehabil 2022; 50(1): 67 - 75)
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B INTRODUCTION [ ]

Ganglion cysts are common benign fluid-filled
masses that are most often seen in the wrist and hand, but
they can occur anywhere.JAlthough ganglion cysts
sometimes cause pain or other discomfort, the most
common presentation is a painless mass like lesion with
cosmetic concerns.!”) The definite diagnosis of ganglion
cyst is pathology report; however, image study such as
ultrasonography might be more non-invasive and the
accuracy is also high.”! Besides the size of the ganglion
cyst, the lobulations, content inside, vasculature and
connection to the joint capsule can all be assessed by
ultrasonography as well.[*! Treatment of ganglion cysts
includes nonsurgical aspiration, but because there are

frequent reports of recurrence after nonsurgical interven-
tion, surgery is recommended.”

Consider ganglion cysts in the hand, 60 to 70% of
them are observed on the dorsal side of the wrist, for
instance, at the scapholunate joint, whereas fewer than
20% are found on the volar side of the wrist.!® Others can
arise not only from joints but also from tendons, with
approximately 10% of cases reportedly occurring from the
flexor tendon sheath in the hand,™ resulting in symptoms
such as finger snapping, pain, and even carpal tunnel
syndrome.'®! The ganglion cysts from the dorsal and volar
wrist, together with those arising from the flexor tendon
sheath account for 90% of all ganglion cysts in the hand;™
however, ganglion cysts that arise from the muscles, either
from the fascia or the muscle itself, have been seldom
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reported.>*! In this report, we review the case of a
patient who complained of a ganglion cyst deriving from
the lumbrical muscles of the hand, which, to the best of
our knowledge, has not been previously reported.

B CASE REPORT [ ]

The patient was a 36-year-old right-handed woman
with no systemic underlying disease who worked as an
occupational therapist in a northern regional hospital in
Taiwan. She detected a nodule in her left palm 1 week
before presentation to the physical medicine and rehabili-
tation outpatient clinic. She did not recall a specific
traumatic injury preceding the nodule but mentioned to
have played with the Xbox elite interactive computer
game with a wireless console controller one month ago.
Physical examination indicated a 0.8-cm, hard, round,
skin-color nodule located just slightly medial to the left
fourth metacarpophalangeal (MCP) joint of her left palm
(Figure 1). Mild tenderness was noted during compression,
while the patient complained of some numbness.

Musculoskeletal ultrasound revealed a well-defined,
non-lobulated, anechoic, mild compressible, cystic mass
(7.6x3.9x5.7cm® in size),with posterior acoustic en-

hancement, lying superficial and ulnar sided to the left
fourth flexor digitorum tendon while not compressing the
tendon (Figure 2). A simple ganglion cyst was favored,
and the patient received a steroid injection under ultra-
sound guidance (Figure 3). However, the ganglion cyst
persisted in the following few months after the injection,
and she was thus referred to the plastic surgeon clinic for
excision of the cyst. During the surgery, the ganglion cyst
was found to originate from the fascia of fourth lumbrical
muscle and lying just next to the fourth ulnar digital nerve
(Figure 4).To prevent recurrence, in addition to excision
of the ganglion cyst, the fascia of the fourth lumbrical
muscle was also partially removed for complete excision.
The fourth ulnar digital nerve was left intact after the
excision procedure (Figure 5).

The pathology report confirmed the ganglion cyst as
anticipated, and the patient was enrolled in post operation
rehabilitation programs, consisting of ultrasound and laser
modalities and range-of-motion (ROM), stretching, and
friction massage exercises. At 1-month follow-up, the
patient stated that her pain had significantly subsided after
the surgery, and she remained asymptomatic after 1-year
follow-up.

Figure 1. Gross appearance of the patient’s left palm. A mass like lesion was detected over the ulnar side of the left fourth

distal metacarpophalangeal (MCP) joint.
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LEFT 4TH FINGER MCP

LEFT 4TH FINGER MCP

Figure 2. Musculoskeletal ultrasound of the left fourth finger at the MCP joint in (a) the sagittal view and (b) the trans-
verse view. F, flexor digitorum tendons.

LEFT 4TH FINGER
Figure 3. Echo-guided steroid injection into the ganglion cyst.
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Figure 4. Pictures during the operation.(a) The ganglion cyst was seen after opening the skin and palmar fascia (palmar
aponeurosis).(b) The fourth lumbrical muscle was exposed after removing the fascia and its cyst, and the ulnar digital
nerve was detected next to the ganglion cyst.
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partial excision of fascia of 4th lumbrical muscle

digital nerve, intact after surgery

origin of tumor, abutting to digital nerve /.( b )

Figure 5. Pictures after excision of the ganglion cyst.(a) The fascia of the fourth lumbrical muscle was partially removed
along with the ganglion cyst for complete excision. (b) The fourth ulnar digital nerve was left intact.
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B DISCUSSION [ ]

Ganglion cysts accounts for 50 to 70% of all soft
tissue tumors of the hand.™According to their location
and origin, 60 to 70% of all the ganglions of the hand
were located in the dorsal wrist, 18-20% in the volar
wrists, and 10% over the flexor tendon sheath arc; to-
gether they represent 90% of all the ganglions in the
hand.”! After searching the Cochrane library, PubMed,
and Google Scholar using the keywords “ganglion cyst”
or “cyst,” along with “lumbricals,” “lumbricalis,” or
“lumbrical muscles,” this is, to the best of our knowledge,
the first case report of a ganglion cyst arising from the
fascia of the lumbrical muscles in the hand.

Lumbrical muscles of the hand are relatively special
as they originate from the flexor digitorum profundus
tendons and insert onto the lateral band of the extensor
tendons, whereas the other muscles both originate and
insert onto bones." The action of the lumbrical muscles
involves the proximal interphalangeal (PIP) and distal
interphalangeal (DIP) joint extension and MCP joint
flexion." Although the interosseous muscle seems to be
much more important for extending the PIP and DIP
joints, with only one study mentioning that the lumbrical
muscles contribute to only 2% of MCP joint flexion and
suggesting that motor function might not be the main
function of the lumbrical muscles,™® the sensory function
of the lumbrical muscles in the proprioceptive feedback
of the MCP, PIP, and DIP joints has been proposed.l*":*!

The lumbrical muscles have been reported to act as a
constant tension-monitoring structure that facilitates the
collaboration between the digital flexors and extensors
within a closed loop,*¥ which is attributed to its unique
high muscle spindle density and the relatively long
muscle fiber length-to-muscle ratio. These are crucial for
precise fine selectively movements, meticulous manipula-
tion of small objects, and variably forceful digital motor
control, especially for an individual such as an occupa-
tional therapist to perform their everyday work.

Although the actual etiology remains unclear, a his-
tory of trauma is present in at least 10% of patients.*
Computer games input devices such as the console
controller used to move either the avatars, weapons or
cars, can be operated in different ways according to the

users.”! Computer gaming related injuries have been
reported which were related to the way the games were
controlled through the console controllers.”? It has been
hypothesized that either injury or overuse of the joint or
tendon allows leakage of synovial fluid, which irritates
surrounding tissue, resulting in degeneration of the
adjacent soft tissue, followed by subsequent fluid accu-
mulation and then eventually the formation of ganglion
cyst.[2? Nevertheless, the pathogenesis of ganglion cysts
derived from muscles is not commonly mentioned in the
literature, with only one study proposing that they may
develop after a muscle tear.”

It has been observed that people when holding an in-
strument in their hands, have more difficulty in following
the rules of muscle balance as when the hands are free.[*"
Instruments are better controlled if they are being hold
with their hand and wrist in the resting functional posture,
allowing their hand’s sarcomere to work in their best
controlled range of contraction.”*! In this case report, the
patient was an occupational therapist who worked in a
hospital that required daily and sustained hand activities
to care for physically, emotionally, or mentally disabled
individuals. We postulate that the formation of the
ganglion cyst might somehow have been related to her
job, or could be also related to the improper console
controller usage. Massive hand activities can result in
both increased joint stress and repetitive micro-trauma to
the muscle and tendon. As previously mentioned, delicate
hand movements warrant the participation of lumbrical
muscles, which are, in this case, vulnerable to the injury,
and in turn prone to the formation of ganglion cyst.
Similarly, the relationship between a ganglion cyst in the
hand and the patient’s occupation has also been reported
before, including in jobs such as cashier.[>¢]

An  occupational  therapist  requires  fine
propioception feedback to perform precise hand
movements and good coordination, and a ganglion cyst
arising from the lumbrical muscles might more or less
affect his or her daily clinical practice, not to mention the
pain and numbness could bring much more suffering to
the individual’s quality of life. As a result, early
identification and prompt intervention of the ganglion
cyst from the lumbrical muscles in occupational therapist
or in other individuals with similar jobs that require
extensive hand activities is imperative.



Ultrasonography has been shown to be very accurate
for specifically diagnosing ganglion cysts of the hand and
wrist.®! The information gained from the ultrasonography
not only can help physiatrists in the diagnosis, but also
identify ganglions’ origin, and to determine further
treatment options.” In this case, the ganglion cyst was
lying superficial and ulnar sided to the left fourth flexor
digitorum tendon at the MCP joint, which initially it was
supposed to be arising from the flexor tendon sheath
ganglion arc. Ganglion cyst arising from the lumbrical
muscles have never been reported, for which unfortu-
nately, initial ultrasound diagnosis of its origin has been
missed.

The mainstay of nonsurgical treatment for ganglion
cyst is aspiration either with or without other adjuvant
therapy, such as steroid injection; however, the recurrence
rate is high after aspiration.*® Surgical excision has
shown a lower chance of recurrence!® and thus remains
the gold standard for treatment of ganglion cyst.
Rehabilitation after surgery is also important, as
conditions such as tendon adhesion, scar formation, and
edema could be encountered. In addition, the partial
excision of the fascia of fourth lumbrical muscle may also
interfere to a certain degree with the fine motor of the
hand. As a result, modalities, stretching, massage, tendon
gliding, and ROM exercises may be required to restore
the premorbid function of the hand before the patient
returns to her job as an occupational therapist.

B CONCLUSION [ ]

A ganglion cyst arising from the lumbrical muscles
is a condition rarely seen in our daily practice. In cases in
which conservative treatment has failed, management of
ganglion cyst necessitates surgical excision to lower
recurrence. We report the potential impact of a ganglion
cyst arising from the lumbrical muscle that might hinder
the fine motor and sensory function of the fingers; thus
prompt recognition of the lesion, accurate management,
and concurrent rehabilitation are crucial.
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