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ABSTRACT

Background. Mallet finger, a common finger injury, results from damage to the distal extensor tendon, causing a
flexion deformity at the distal interphalangeal joint. While conservative treatment with splinting is often effective,
surgical intervention using Kirschner wire fixation may be necessary for complex cases or non-compliant patients.

Objective. This study compared the outcomes of two treatments for tendinous mallet finger: splinting and pinning.
Researchers analyzed patient demographics, distal interphalangeal joint range of motion, clinical outcomes, and
complication rates between the two groups.

Methodology. We retrospectively reviewed patients diagnosed with tendinous mallet finger injury managed
conservatively or surgically from 2018 to 2022 in a tertiary hospital.

Result. Both surgical and conservative treatments were effective, as shown by the excellent total active motion
scores and satisfactory gDASH (Disabilities of the Arm, Shoulder, and Hand) outcomes in both groups. However, when
comparing the Miller and Crawford criteria, the surgical group consistently showed slightly better functional outcomes.

Conclusion. Both treatments yielded similar results for range of motion, extension lag, and flexion loss, making
them equally effective. However, axial pinning may result in better subjective improvement and satisfaction.
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injuries are closed.” This injury represents a substantial portion ORCID: https://orcid.org/0009-0007-1468-4326
of tendinous injuries, with a global prevalence of 9.3% and
comprising 5.6% of all hand and wrist tendinous injuries.®

Once diagnosed, restoring strong DIP joint extension is crucial
to avoid a swan neck deformity. Most closed mallet finger
injuries are treated conservatively with finger splints. Patients
unable to tolerate splints have been advised to undergo surgical
treatment using Kirschner wire fixation,” which some authors
deem excessively invasive.
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This study compared outcomes of non-bony mallet finger
injuries treated with either conservative splinting or surgical
Kirschner wire fixation, including post-treatment range of
motion in the DIP joint, Miller," and Crawford' criteria
outcomes, Filipino Quick Disabilities of the Arm, Shoulder,
and Hand (qDASH)"™" questionnaire outcomes, and the
incidence of complications.

METHODOLOGY
Study design
Retrospective Cohort Study
Study population

We conducted a four-year retrospective analysis of all patients
diagnosed with tendinous acute mallet finger injuries. Protocol
approval was obtained from the Technical Review Board
and Independent Ethics Committee, De La Salle University
Medical Center (DLSUMC). Data of patients treated from
January 2018 to December 2022 were collected from the
records of the DLSUMC operating room and clinics. Patients
were diagnosed through clinical assessment and radiographic
evaluation.

Inclusion criteria

Eligible patients included those with a flexible DIP joint, with
or without subluxations, and without associated fractures, who
were treated with either splinting or K-wire fixation. Patients
should have also completed their management regimen, had
the splint or K-wire removed at eight weeks, completed their
one-year follow-up, and completed the Filipino qDASH
questionnaire.

Exclusion criteria
Patients were excluded if they were non-compliant with
treatment or follow-up (Figure 1).

Patients diagnosed with tendinous mallet
finger injury from 2018-2022 (n = 19)

Flexible DIPJ
No fractures
(n=19)
Axial pinning DIPJ extension
(n=10) splinting (n = 9)

1. Patients who removed the splint
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No randomization was done to assign patients to either group.
Surgical treatment involved axial pinning with a Kirschner
wire at the DLSUMC's operating room complex, verified by
postoperative x-rays. Conservative treatment consisted of DIP
joint extension splinting, with a repeat x-ray after one week
to confirm that reduction was maintained. Both groups of
patients followed up at the outpatient department or senior
author’s clinic. X-rays were repeated at eight weeks, 12 weeks
and one year post-treatment. Outcomes were assessed by
orthopedic surgery residents and the consultant. Clinical
outcomes were assessed at the final examination at one year
post-treatment. The final range of motion was measured using
a digital goniometer. Clinical outcomes were measured using
the Miller criteria (Table 1), the Crawford criteria (Table 2),
and the Filipino qDASH. Any treatment complications such
as skin maceration, ulcerations, pin loosening, pin tract
infection, and nail deformity were recorded.

Surgical technique: axial pinning

All surgeries were done under digital block anesthesia. With
the DIPJ extended, a 0.045 in K-wire was inserted centrally
through the tip of the distal phalanx, advanced proximally
to its base, penetrating the DIP], then advanced through
the head of the middle phalanx up to its base without PIPJ
penetration. Intraoperative fluoroscopy was used to confirm
K-wire placement. The exposed end of the K-wire was trimmed
and buried underneath the skin. Standard absorbent dressing
was applied without suturing or splinting (Figure 2).

The pins were removed at the day surgery complex after eight
weeks. Under digital block anesthesia, a small incision was
made over the skin where the pin was palpable. The pin was
gently rotated and pulled out, and sterile dressings were applied
to the wound.

Table 1. Miller’s Criteria for Assessing Extensor Tendon Function.
Evaluates extensor tendon function based on active extension
lag and flexion deficit at the DIP joint

Total extension lag Total flexion loss
Results
(degrees) (degrees)
Excellent 0 0
Good <10 <20
Fair 11-45 21-45
Poor 245 =45

Table 2. Crawford Criteria. Grades outcomes based on DIP joint
flexion-extension loss and pain

during the duration of treatment Grade Characteristics of distal interphalangeal joint
2. Failure to adhere to the followup time Excellent Full extension
3. Patients who have not completed — Full flexion
radiological studies No pain
B Good Extension deficit 0-10 degrees
(n=4) )
Full flexion
No pain
| | Fair Extension deficit 10-25 degrees
Axial pinning DIPJ extension Any flexion loss
=9 splinting (n = 6) No pain
Poor Extension deficit >24 degrees
Figure 1. Flow diagram of study participants. Persistent pain
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Figure 2. Kirschner wire fixation. (A) Anteroposterior radiograph.
The K-wire was inserted axially in a retrograde fashion. Tricortical:
pin penetrating the tip and base of distal phalanx and head of
middle phalanx. (B) Lateral radiograph. The DIP joint was fixed
in extension.

Figure 3. Conservative management. The padded tongue
depressor was cut to length and applied distal to the proximal
interphalangeal joint to keep the DIPJ extended. The splint was
secured with sticking plaster.

Conservative management: volar/dorsal splint

A padded tongue depressor cut to the appropriate length
was applied spanning the middle phalanx to the fingertip,
immobilizing the distal interphalangeal joint (DIPJ]) in
extension. This was maintained with an adhesive plaster for
eight weeks (Figure 3). If the DIP joint had been allowed to flex
during that time, the patient was categorized as non-compliant.

Gentle range of motion exercises for the DIP joint were
initiated after the removal of the splint or pin.

RESULTS

Nineteen patients were diagnosed with tendinous mallet finger
injuries from January 2018 to December 2022. Ten underwent
axial pinning, while nine underwent splinting. Four patients
were non—compliant with treatment or postoperative x-rays
or were lost to follow-up, leaving nine patients in the axial
pinning group, and six in the splinting group (Figure 1). The

DIPJ Extension Splinting vs Axial Pinning

mean age of the overall cohort was 35.8 £ 9.97 years. The
surgical group had a higher proportion of males (66.67%)
compared to the conservative group (50%). The right hand
was more commonly affected, 77.78% in the surgical group
and 66.67% in the conservative group. Injuries were relatively
equally distributed between the small, ring, middle, and index
fingers across both groups. In the surgical group, the small
and ring fingers were most commonly affected (44.44% and
33.33%, respectively). In the conservative group, the ring and
middle fingers were equally affected (33.33%), and the small
finger was less frequently involved (16.67%) (Table 3).

At one year follow-up, these were the outcomes and

complications noted (Tables 4 and 5).

¢ Total Extension Lag: The conservative group demon-
strated a mean of 8.08 (* 3.89) degrees of extension lag,
while the surgical group demonstrated 6.67 (+ 2.91)
degrees.

e Total Flexion Loss: Similarly, the conservative group
had a mean flexion loss of 4.25 (+ 1.1) degrees, while the
surgical group had a mean of 3.48 (£ 1.0) degrees.

e Total Active Motion (TAM): Both groups achieved
excellent TAM scores, with 100% of patients in both
groups reaching satisfactory total active motion.

* Miller and Crawford Criteria: All patients in the
surgical group (100%) achieved a "good” outcome
according to both criteria, whereas half (50%) of patients
in the conservative group had a "fair" outcome.

*  qDASH Score: Both groups had satisfactory functional
outcomes, with the surgical group scoring a mean of
22.47 (£ 2.40) while the conservative group scored a
mean of 20.45 (£ 3.22).

* Radiographic Findings and Complications: All
patients in both groups had unremarkable radiographic
findings, and no complications (skin-related complica-
tions, infection, arthritis) were reported in either group.

DISCUSSION

Mallet injuries, as defined by the Doyle classification, present
in various forms: they can be closed injuries, either with or
without an associated avulsion fracture, or open injuries,
which may involve tendon or soft tissue damage, sometimes
in conjunction with fractures.” Failure to restore DIP joint
extension may lead to complications such as a swan neck
deformity, a condition characterized by hyperextension of
the PIP joint with concurrent DIP joint flexion."¢

Conservative management, predominantly through six to
eight weeks of DIP] extension splinting, remains the standard
for treating most closed mallet injuries. However, patient
compliance is a common challenge with this approach.
Wearing a splint continuously for the recommended duration
can be uncomfortable. Skin-related complications, including
necrosis, maceration, and ulceration, can arise due to the
pressure and moisture buildup under the splint, especially
when patients fail to maintain proper hygiene or allow the

skin to air out regularly.'*?!
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Table 3. Demographic profile of the patients
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Total (n=15) Surgical (n=9, 60%) | Conservative (n=6, 40%)
Frequency (%); Mean * SD
Age, years 358 +997 3444 +11.70 3783 717
Sex
Male 9 (60) 6 (66.67) 3(50)
Female 6 (40) 3 (33.33) 3(50)
Affected hand
Right 1(73.33) 7(77.78) 4 (66.67)
Left 4 (26.67) 2 (22.22) 2 (33.33)
Affected finger
Small finger 5 (3333) 4 (4444) 1(16.67)
Ring finger 5 (33.33) 3 (33.33) 2 (33.33)
Middle finger 4 (26.67) 2 (22.22) 2 (33.33)
Index finger 1(6.67) 0 1(16.67)
Table 4. One-year follow-up
Total (n=15) Surgical (n=9, 60%) | Conservative (n=6, 40%)
Frequency (%); Mean * SD
Total extension lag 723 +3.28 6.67 £ 291 8.08 + 3.89
Total flexion loss 3.79 +1.08 348 £1 42511
Total active motion (TAM) 164 £ 348 164.86 = 3.26 162.67 + 3.67
Excellent 15 (100) 9 (100) 6 (100)
Miller criteria
Fair 3(20) 0 3(50)
Good 12 (80) 9 (100) 3(50)
Craw ford criteria
Fair 3 (20) 0 360
Good 12 (80) 9 (100) 3(50)
qDASH (Filipino) 21.66 + 2.83 2247 £ 240 2045 £322
Satisfactory 15 (100) 9 (100) 6 (100)
Unremarkable Radiographic findings 15 (100) 9 (100) 6 (100)
Complication
Absent 15 (100) 9 (100) 6 (100)
Present 0 0 0

Table 5. Demographics, clinical and radiological values of the study population (A) Surgical and (B) Conservative

37

A. Surgical (k-wire)

Final (1 year post-treatment)
. Affected | Affected
Patient | Age | Gender | "\ finger Total exten- Total Total active | Millers | Crawford - Radiographic | Compli-
° sion lag flexion loss | motion (TAM) | criteria | criteria QDASH (Filipino) findings cations
1 52 | female right small finger 8.9 26 163.5 | excellent | good good 22.72 | satisfactory | unremarkable | none
2 24 male left small finger 04 21 172.5 | excellent | good good 2045 | satisfactory | unremarkable | none
3 16 | female right middle finger 7.0 49 1631 | excellent | good good 1818 | satisfactory | unremarkable | none
4 24 male left small finger 9.0 21 163.9 | excellent | good good 22.72 | satisfactory | unremarkable | none
5 29 male right ring finger 8.2 3.7 1631 | excellent | good good 25.00 | satisfactory | unremarkable | none
6 44 | female right ring finger 4.0 4.0 167.0 | excellent | good good 2045 | satisfactory | unremarkable | none
7 41 male right middle finger 9.0 44 161.6 | excellent | good good 25.00 | satisfactory | unremarkable | none
8 41 male right ring finger 55 4.0 165.5 | excellent | good good 25.00 | satisfactory | unremarkable | none
9 39 male right small finger 8.0 35 163.5 | excellent | good good 22.72 | satisfactory | unremarkable | none
B. Conservative (splinting)
Final (1 year post-treatment)
Patient | Age | Gender AfI:ected Affected Total exten- Total Total active | Millers | Crawford S Radiographic | Compli-
and finger ¢ . ¢ 1er WO qDASH (Filipino) lograp np
sion lag flexion loss | motion (TAM) | criteria | criteria findings cations
1 36 | female right middle finger 53 4.6 1651 | excellent | good good 2045 | satisfactory | unremarkable | none
2 25 | female right index finger 52 5.8 164.0 | excellent | good good 15.90 | satisfactory | unremarkable | none
3 40 | female left middle finger n7z 37 159.6 | excellent fair fair 22.72 | satisfactory | unremarkable | none
4 46 male left ring finger 124 29 159.7 | excellent fair fair 1818 | satisfactory | unremarkable | none
5 42 male right ring finger 34 34 168.2 | excellent | good good 2045 | satisfactory | unremarkable | none
6 38 male right small finger 105 51 1594 | excellent fair fair 25.00 | satisfactory | unremarkable | none
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For patients unable to adhere to the demands of splinting
due to occupational demands, K-wire fixation is often recom-
mended. After the six to eight-week immobilization period,
part-time splinting for an additional 2 to 4 weeks may follow,
allowing for a more gradual transition to full mobility. K-wire
fixation stabilizes the joint without violating the tendon,
thereby maintaining the structural integrity of the extensor
mechanism while promoting proper joint alignment during

the healing process.'**!

Despite its advantages, K-wire fixation has complications. Issues
range from short-term joint stiffness and septic arthritis to
long-term osteoarthritis.”* Osteoarthritis can develop from the
disruption of the articular surface during pin insertion, altering
joint mechanics and causing articular degeneration. Surgery
carries inherent risks of infection, K-wire loosening, and
pain at the insertion site. If infection extends to the bone, the
resulting osteomyelitis requires extensive treatment, including

prolonged antibiotic therapy or additional surgeries.”*?°

Casscells and Strange in 1957 first introduced transarticular
fixation of the DIP joint using K-wires.*® This method was
paired with immobilization of the proximal interphalangeal
(PIP) joint using a plaster cast to maintain joint stability for
four weeks. Studies comparing surgical and non-surgical
treatment for mallet fingers have varying results. While
Auchincloss” and Renfree** found that surgery improved
DIP joint extension, both concluded that clinical outcomes
were similar to conservative treatment. Auchincloss suggested
surgery might be better for delayed presentations, while
Groebli** recommended splinting in such cases, reserving
surgery for open injuries or persistent joint incongruity.
Lubahn?® favored surgery for subluxation or large fractures,
citing improved extension and cosmesis, whereas Wehbe and
Schneider* generally recommended non-surgical treatment
regardless of subluxation or fracture size.

In our study, K-wire fixation was applied longitudinally through
the DIP joint and buried beneath the skin without external
splinting, streamlining recovery. One year postoperatively, the
absence of rotational deformities demonstrated the technique’s
efficacy, especially for patients needing unrestricted hand use
in their occupations.

A similar study by Nagura et al.** explored the use of a single
K-wire inserted obliquely through the DIP joint. While the
oblique approach may offer advantages, such as engaging more
cortical bone to reduce the likelihood of wire loosening and
easier extraction in the event of wire breakage, insertion is
more difficult and is more likely to injure adjacent soft tissues.
Axial K-wire placement technique remains a preferred option
due to its simplicity and direct stabilization of the joint. In
this study, pain and scarring at the wire insertion site were
minimal, attributed to careful surgical technique and proper
wound care.

DIPJ Extension Splinting vs Axial Pinning

Our surgical technique was intended to reduce common
complications including infection, irritation, pain, and the
risk of osteoarthritis from articular disruption. By centrally
placing a single axial K-wire, the technique minimizes joint
damage and mechanical irritation. This approach also
reduces the need for multiple pins, which can exacerbate the
risk of infection and other complications. By providing a
stable fixation, this technique optimizes the healing process,
offering a favorable balance between joint stabilization and
functional recovery.

While both treatments are viable, surgical intervention for
finger injuries resulted in slightly better subjective outcomes.
All patients in the surgical group achieved a "good" outcome
based on both the Miller and Crawford criteria in contrast to
only half of the patients treated conservatively. The absence
of complications in either group demonstrated the safety of

both approaches.
CONCLUSION

Both surgical and conservative treatments resulted in similar
ranges of motion, and incidences of extension lag and flexion
loss, suggesting that they were equally effective. However,
axial pinning may result in greater overall improvement and
satisfaction based on subjective measures. Treatment must
be individualized based on clinical presentation and patient
preferences, as both approaches have their merits depending
on the desired outcomes.

Limitations

The study was limited only to a single institution. The number
of participants was limited by the total number of patients
treated by the senior investigators during this period. Patients
were not randomized to treatment groups. We also noted more
dropouts from the conservative group. While the results may
provide valuable insights into patient outcomes, they must
be interpreted cautiously and might not be generalizable to
other populations or practice settings.

Recommendations and future research directions

Future research should involve multiple centers to increase the
sample size and enhance the generalizability of the findings. A
larger, more diverse patient population would provide greater
statistical power and allow for subgroup analysis (e.g., by age,
fracture type, or activity level). Moreover, while the current
study assessed outcomes at one year, longer follow-up is crucial
to evaluate the long-term efficacy and potential complications
of both surgical and conservative treatments. This would
help determine if the observed benefits of surgical treatment,
particularly in terms of patient satisfaction, are sustained.
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