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An Unusual Presentation of Right fifth Flexor Digitorum Profundus
Tendon Zone 3 Rupture Following Jersey Finger Mechanism Injury

Alex Wu', Ibin Varughese', Michelle Caudwell'

Learning Point of the Article:
A “Jersey finger” injury with intact distal insertion should warrant a concealed zone 3 FDP rupture; early imaging is crucial to yield a
precise operative approach.

Introduction: Zone 3 mid-substance flexor tendon ruptures not only are exceptionally rare but also can clinically masquerade as zone 1 “Jersey
finger” during forceful distal interphalangeal joint extension trauma, which can lead to challenges in both conducting diagnosis and surgical
intervention planning.

Case Report: A 58-year-old Caucasian gentleman presented with right little finger pain and deformity. He was referred to the orthopedic
department as a “Jersey finger.. The mechanism was innocuous and incongruent with the pathology. It involved pulling and pushing a standard
household doorknob. He described a “snap and pop” sensation and pain over his mid-palm A1 pulley level. Clinically, his finger demonstrated
flexor digitorum profundus (FDP) function loss and flexor lag deformity. He was also found to have an unusual presentation of diffuse
tenderness along the Al pulley toward zone 3 metacarpal levels. Magnetic resonance imaging (MRI) was performed to fully elucidate the
pathology. A complete mid-substance full-thickness tendon rupture was identified in zone 3. It was at the level of the metacarpal base. Primary
tendon repair was performed with two minimally invasive surgical incisions (fifth metacarpal Brunner incision and carpal tunnel approach)
while using a Lim-Tsai six-strand cruciate core tendon repair technique with circumferential $’ proline reinforcement. After his early active range
of motion (ROM) flexor protocol hand therapy, the patient fully regained active ROM and strong grip functional recovery during his 6th-week
post-operative review.

Conclusion: In this case report, we demonstrated that zone 3 mid-substance full-thickness FDP tendon ruptures can mimic Jersey finger injury
as an unusual clinical presentation. Therefore, thorough clinical assessment and radiographic investigations (ultrasound or MRI) are crucial to
identify precise ruptured tendon stump locations and guide primary tendon repair with minimal invasive surgical approach. As a result, patients
can benefit from having minimal surgical scar tissue while reducing the risk of infection and regaining early functional recovery.

Keywords: Tendon injury, flexor digitorum profundus, zone ITI flexor tendon rupture, mid-substance tendon rupture, tendon transfer, primary
tendonrepair.

Introduction volar lacerations or forceful finger distal interphalangeal (DIP)
Flexor digitorum profundus (FDP) tendon rupture is one of the ~€Xtension resulting in “Jersey Finger,” which is known as an
most common and complex injuries encountered by hand insertional tear injury of FDP from the distal phalanx base at
surgeons [1,2,3]. The mechanism of injury includes traumatic Flexor Zone 1 [1,2]. According to established literature, isolated
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when tendon fraying occurs against bone spike
irregularities such as uncontrolled inflammatory arthritis,
advanced osteoarthritis, carpal fractures, or even tumor
[4,5,6,7,8]. Fluoroquinolones antibiotic regimen is also
another high-risk factor with unclear mechanisms but
leading to tendinopathy and tendon rupture [4,5,6,7,8,9].

Based on the current database, there is still limited
literature review of zone 3 flexor tendon rupture injuries. In
this article, we illustrate that a zone 3 flexor FDP rupture of
the little finger can be complex and clinically masquerade
as aJersey finger injury, which often requires pre-operative
ultrasonography and magnetic resonance imaging (MRI)

investigations to precisely guide incision approach,

Figure 1: Right hand fifth little finger X-ray film — anteroposterior, oblique, lateral minimize post-operative surglcal scar tissue, reduce

. vy ey infectionrisks, and allow early functional recovery.

Zone 3 FDP closed injuries are rare and
can clinically mimic Jersey finger
presentation [3].

Unlike Zone 1 avulsion injury
occurring in healthy tendons, Zone 3
FDP rupture is secondary to mid-
substance tears associated with some

underlying pathologic conditions
[3)4)5] . The Intrinsic risk factors Figure 2: Ultrasound sonography investigation — right little finger flexor digitorum superficialis and flexor
include following an intra-tendinous digitorum profundus from Flexor Zone 1-Zone2.

steroid injection or diminished

neurovascular/nutrition supply resulting in tendon weakness Case Report

[3,4,5,6,7]. Meanwhile, the extrinsic causes are typically found  Case

A S8-year-old gentleman presented to the emergency
department with an acute onset of inability to actively flex his
right little DIP joint following by pulling a door with his little
finger on a Sunday evening. The mechanism of his injury was
described as a closed Jersey finger injury associated with a “pop”
sensational pain.

Aside from being right-hand dominant, he previously had
multiple upper limb injuries including right rotator cuff tear
repair, left biceps tendon rupture repair, and ongoing left
shoulder rotator cuff tear pathology. His other medical
background includes treated hepatitis C, diverticulosis, benign
colonic polyps, ex-marijuana user, ex-smoker, and right tibial
intramedullary nail fixation post motorbike accident.
Otherwise, he denied any inflammatory/autoimmune
arthropathy, recent right-hand fracture, repetitive/antecedent
hand symptoms, malignancy, or fluoroquinolone antibiotic

usage.

Fi 3: Right hand ti i ing — Di tinuity of fl L. .. . . .
lgure §1t fland Magnetc Fesonance maging = ZAScontnuly oF L&t 5 examination, his right little finger had an abnormal resting

FDP tendon at metacarpophalangeal joint and distal interphalangeal joint is attitude with a 20° DIP flexor lag deformity with FDP power
intact. Flexor digitorum superficialis is intact. loss grade 3/5, as well as absent tenodesis effect of his little

digitorum profundus (FDP) tendon at the level of fifth metacarpal, but distal
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Figure 4: Intra-op photography of the distal stump at Al pulleylevel. Carpal
tunnel surgical wound with inflamed synovial tissue.

finger following passive wrist extension. He is also found with
an unusual presentation of diffuse tenderness along the Al
pulley toward zone 3 and 4 metacarpal levels. Otherwise, the
rest ofhisright-hand physical examination is unremarkable.

His right-hand X-ray illustrated that there is no fracture or
abnormal lesion, but there is some subtle fifth digit ulnar
deviation (Fig. 1). An ultrasound investigation pre-operatively
was performed, suspecting a zone 1 flexor tendon avulsion
rupture injury (Leddy and Packer Classification typel) [1]
while commencing on an ulnar position of safety
immobilization (POSI) cast to avoid retraction of ruptured
tendon ends.

Surprisingly, his ultrasound formal report demonstrated that
his little finger FDP and flexor digitorum superficialis (FDS)
tendon appear intact from flexor zone 1 to zone 2 levels (Fig. 2).
Because of his unusual clinical presentation and negative
ultrasound findings, an MRI scan was requested to identify
levels of tendon rupture[1.1]. This demonstrated a full-
thickness fifth FDP rupture at metacarpophalangeal (MCP)
flexor zone 3 level (distal stump location) with an intact FDP
tendon at the DIP/MCP joint. Nevertheless, the proximal
stump could not be identified from flexor zone 1 to zone 4,
indicating potentially located more proximally in flexor zone 5
orwithin his carpal tunnel anatomy (Fig. 3).

Operative procedure and intra-operative findings

Under general anesthesia, the absence of tenodesis effect was
noted. A Brunner incision approach was made directly over the
right fifth MCP flexor zone 2-3, which revealed that a portion of
the fifth FDP tendon was underneath the Al pulley. Meanwhile,
his FDS, neurovascular bundles, and superficial palmar arch
bundles were intact and protected. After partially releasing the
Al pulley, his fifth FDP tendon distal stump was found
entrapped within the pulley, which appeared to be an attrition
rupture with friable tendon end surrounding extensive-thicken
inflammatory synovitis tissue (Fig. 4). However, the proximal
tendon stump could not be identified at flexor zone 3-4 despite
using tendon passer instrument, which was consistent with our
MRlIinvestigation result.

To locate the FDP tendon proximal stump, a separated carpal
tunnel surgical incision wound was made and we proceeded
with carpal tunnel release while protecting the median nerve.
We identified that the proximal stump was found entrapped
within the carpal tunnel with similar attrition rupture with
friable tendon appearance surrounding extensive synovitis
tissue (Fig. ).

The proximal stump of FDP was further bypassed from the
carpal tunnel surgical window to the distal end with the tendon
passer instrument. Due to unhealthy and friable attrition
tendon rupture stump ends, we determined to trim the tendon

-~

Figure S: Intra-operative photography of the proximal stump at the carpal
tunnellevel.
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The six-strand Lim/Tsai suture technique

Figure 6: Lim-Tsaitendon 6-strand repair technique [ 10, 11].

by a total of 0.5 cm shorter and then repaired it primarily with
Lim-Tsai Tendon repair technique using x2 Arthrex 4-0 Fiber
Loop suture in a six-strand cruciate fashion (Fig. 6) [10,11].
The repaired tendon was further reinforced with a
circumferential continuous running fashion with a 5-0 Prolene
suture. Before wound closure, we also ensured that his right little
finger attitude was within normal finger cascade without
contracture as well as restoring his little finger digital flexion
cascade with the presence of tenodesis effect. Following his
incision wound closure, an ulnar POSI cast was applied for
temporary protection before his first occupational hand therapy
clinicreview.

Post-operative hand therapyrecoveryprotocol

Upon his day 3 post-operative recovery, the patient was
transitioned to a removable dorsal blocking splint and
commenced on an early active range of motion (ROM) flexor
protocol with passive flexion and active extension hand
exercises with our hospital occupational hand therapy clinic.

During his weeks post-operative wound review, the patient had
an uneventful surgical wound recovery with normal little finger
resting attitude and preserved tenodesis effect (Fig. 7). His
initial post-operative complication includes parathesis
sensation over the thumb and sensitive over his carpal tunnel
surgical wound, but these eventually resolved with hand ROM
exercise, gentle desensitization hand-therapy, and tubigrip
compression.

Although he initiallyhad rapid fatigue during hand exercises, his
hand function further improved with position modifications
and weekly hand-therapy rehabilitation with the goal of
returning to his baseline functions such as laying asphalt, riding
motorbike, and more importantly, enjoying fishing for his
retirement. During his 6th-week post-operative follow-up visit,

the patient was discharged with satisfactory finger
flexion/extension ROM and strong grip noted.

Discussion

After following a forceful DIP extension blunt injury, flexor
tendon avulsion rupture mostly occurs at the tendon insertional
site attaching to the base of distal phalanx in the flexor zone 1.
Spontaneous flexor tendon ruptures within Zone 3 are
uncommon and clinically masquerade as a “Jersey finger”
injury, which can lead to challenges in both conducting
diagnosisand surgical interventions [ 1,2,4].

In this study, we present a rare clinical case of little finger zone 3
flexor tendon ruptures over the MCP following a “Jersey finger”
mechanism of injury. Surprisingly, our surgical exploration
reveals that the distal ruptured tendon stump is identified
within the Al pulley, while the proximal stump is entrapped
within the carpal tunnel ligament. Moreover, our intra-
operative findings demonstrate that the ruptured tendon
stumps appear to be friable attrition surrounding extensive
synovitis tissue. Unfortunately, we did not take any biopsy
samplesin this case report study.

To further stratify the risk of flexor zone 3 tendon ruptures, a
recent systematic review study (n =27) from Mungalpara, et al.
illustrates that the potential mechanisms of injuries associated
with “pop” sensation include resisted flexion of the distal

Figure 6: 2-week post-operative surgical wound outcome with normal right
little finger resting attitude.
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interphalangeal joint (DIPJ), sudden hyperextension of DIPJ,
hyperextension of flexed finger, blunt palmar trauma, or even
the “Jersey finger” mechanism [3,12]. Over the past 60 years, 33
out of 66 cases were involved with isolated fifth digit FDP zone 3
tendon ruptures, which appeared to be the most common digit
[3,12,13,14,15,16,17,18].

Overall, we conclude that Zone 3 flexor tendon rupture injuries
must be assessed with thorough history of the above
mechanism of injury, identifying risk factors, and clinical
examination including palpation from the flexor zone 1-4 and
over the carpal tunnel level. Moreover, objective diagnostic
tools such as ultrasound including flexor zone 1-4 or MRI
investigations can be crucial not only to precisely identify the
locations of ruptured tendon stumps but also to effectively
execute the surgical plan by minimizing incision wound
extension, surgical time, and surgeon’s fatigue with cost-
effectiveness considerations [18]. As a result, patients can
benefit from having minimal surgical scar tissue with maximal

early functional recovery.

Conclusion

This case report illustrates that zone 3 concealed FDP tendon
ruptures can potentially masquerade as common zone 1 DIP]
flexor tendon avulsion injury. The mechanism of injury could
be innocuous and incongruent with the pathology as it involved
pulling and pushing a standard household doorknob. Thus,
detailed clinical examination with adjunct ultrasound or even
MRI investigations is valuable to identify the precise location of
severed tendon stumps. As a result, patients can benefit from
having minimal surgical scar tissue while reducing the risk of
infection and regaining early functional recovery.

Clinical Message

Zone 3 mid-substance FDP tendon ruptures can rarely mimic Jersey
finger injury. Therefore, thorough clinical assessment and
radiographic investigations are crucial to precisely conduct minimal
invasive surgical approach while optimizing patients’ functional
outcomes.
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