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Fig. 1. Preoperative clinical view of chronic mallet finger de-
formity, patient had approximately 45 degree extensor lag.
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ABSTRACT

PURPOSE OF THE STUDY 
The purpose of this study is to evaluate the results of chronic tendinous mallet finger repair with all soft suture anchors.

MATERIAL AND METHODS 
In this retrospective study we evaluated 14 patients. Data included age, side of surgery, the degree of extensor lag, the

ratio of the damaged articular surface, postoperative recovery period and time to return to work. We recorded extensor lag
and Crawford scores of all patients at the last follow-up.

RESULTS 
Mean follow-up period was 22.07 months. The preoperative and postoperative extensor lags were 27.2 (15–35) and 3 

(0–19), respectively. Crawford scores of patients were moderate in 1 patient, fair in 2 patients and excellent in 10 patients.
We observed only one skin complication in the postoperative period.  

CONCLUSIONS
All-soft suture anchors have high patient satisfaction rates and functional results. Thus, they could be used in the treatment

of patients with chronic tendinous mallet finger. The low complication rate is a major advantage. 
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Level of evidence: Level-4, Retrospective case-control study

INTRODUCTION

Mallet finger is defined as the detachment of the ter-
minal extensor tendon of the finger (4, 12, 15). The
underlying mechanism includes a sudden flexion force
applied on extended finger (11). Tendon injury may also
accompany bone lesions (2, 4, 5, 8, 11, 15, 31). Conser-
vative treatment have satisfactory results in the treatment
of mallet finger (5, 6, 28,30, 31). However, surgery may
be indicated for cases resistant to conservative treatment
or for late presenting cases (13, 16, 25). Cases presenting
later than four weeks were defined as chronic in the lit-
erature (Fig. 1). Majority of these patients could be treat-
ed non-surgically (6).

However, in cases with ≥40° extensor lag despite 8
weeks of conservative treatment, surgery was preferred
(5, 6, 28, 30, 31). Surgical treatment options include
direct repair, tenodermodesis and tendon reconstruction
(3, 14, 17, 23, 24, 27).

The purpose of this study is to evaluate the clinical
and functional scores of chronic tendinous mallet finger
surgery with all soft suture anchors.

MATERIAL AND METHODS

We included 14 patients operated for chronic tendi-
nous mallet finger using all-soft anchor between April
2016 and January 2018 in our clinic. All patients were
evaluated for the presence of bony mallet with preoper-
ative X-rays and patients with a bony mallet were
excluded from the study. Patients with missing preoper-
ative or postoperative data, not willing to participate at
the last follow-up, and with an acute mallet finger were
also excluded. Data including age, sex, dominant hand,
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Mitek anchor. They reported that the key point was revi-
talizing the tendon and stimulation of healing (18).

Another study evaluating outcomes of the treatment
using Mitek anchor in 22 patients with chronic mallet
finger reported excellent results in 15 patients. However,
they reported moderate level satisfaction in 2 patients.
An important point was that the mean time between ini-
tial injury and surgery was 10 months in this study (29).

One of the major problems with open repair is inability
to find the retracted tendon, or repair due to retraction

Fig. 2. a – surgical application of all-soft suture anchor to
distal phalanx, b– clinical display after repair of defective ten-
don, c – peroperative pull-out test for measure of durability of
the implant, d – post-operative view of distal phalanx after
wound closure.

Fig. 3. Last clinical view of same patient with full extension of
distal interphalangeal joint.

Fig. 4. Last clinical view of patient with right D4 chronic
mallet deformity treated with same protocol.

involved finger, preoperative extensor lag, healing and
return to were recorded.

All patients were applied a finger splint for 5 days
postoperatively and followed in a weekly basis. Motion
exercises and return to work were allowed in patients
with no pain. At last follow-up, Crawford score, postop-
erative distal interphalangeal (DIP) flexion and extensor
lag degree, and complications were recorded for all
patients.

Surgical technique
The detached extensor tendon was approached via

a dorsal “Z” incision on the DIP joint level. The insertion
point of the tendon and tendon itself were revitalized.
The tendon was tensed appropriately (Fig. 2). An all-
soft anchor (JuggerKnotTM, Biomet, Warsaw) was insert-
ed to a point 2 mm distal to the tendon insertion point
and anchor was locked subcortically. Following that,
sutures of the anchor were examined in terms of pull-
out and the tendon was sutured onto the cortex. All oper-
ations were performed by a single experienced surgeon
(AK).

RESULTS

The number of male and female patients in this study
were 10 and 4, respectively. The mean age of the patients
was 32.9 (19–53). The involved finger was on the right
hand in 10 patients, and on the left hand in 4 patients.
The involved finger was on the dominant hand in 11
patients, and on non-dominant hand in 3 patients (Figs.
3–4).

The mean time between the initial injury and surgery
was 93.5 (44–190) days. The mean surgery time was
47.5 (20–90) minutes. The mean follow-up period was
22 (11–32) weeks. 

The mean preoperative extensor lag was 27.2° 
(15–35), while it was 3° (0–10) at the last follow-up. The
difference between preoperative and postoperative
extensor lag was found to be statistically significant 
(p < 0.05) (Table 1).

Crawford score was moderate in 1 patient, fair in 2
patients, and excellent in 11 patients. The only compli-
cation observed through the study was skin necrosis one
patient, which caused a delay in wound healing and
return to work.

DISCUSSION

We observed positive results in the treatment of chron-
ic tendinous mallet finger in terms of patient satisfaction
and functionality.

Conservative treatment is recommended in the treat-
ment of chronic mallet finger (5, 6, 28, 30). Surgical
indications include the presence of extensor lag ≥40°
despite conservative treatment and resistance to conser-
vative treatment (5, 6, 28, 30, 31).

Open repair is one of the surgical methods for chronic
cases. Maklouf et  al. reported excellent outcome in
a chronic case over 6 month with a 60° extensor lag using
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particularly in chronic cases. The inappropriate shorten-
ing the tendon also may result with a residue extensor
lag. Thus, it may not always be possible to achieve the
desired tendon length (22, 31). We didn’t observe
a retraction causing difficulty in repair. This may be
related to the short time between initial injury and sur-
gery when compared to the literature.

Other disadvantages of open surgery include the skin
necrosis caused by skin irritation by the implant, expos-
ing of the implant and nail deformities (1, 26). Although
this is a common complication in cases with tendinous
mallet, there is no sufficient data following soft tissue
repair. Nakamura et al reported no complications in their
series using anchor in addition to K-wire (21).

In our series, one patient had a skin necrosis which
caused a delay in the treatment. We believe that the low
rates of complication in our study could be due to exclu-
sion of cases with a tendinous mallet finger and no use
of metal implant. All-soft anchors don’t contain any oth-
er material than suture which also provides safety and
ease of use. 

In a cadaver study, Mazocca et al. biomechanically
compared classical solid anchors (SutureTac™, Arthrex,
Naples, FL) and JuggerKnot™ anchors in 10 different
cyclic loading, and reported similar biomechanic per-
formances (19).

These anchors are widely used out of shoulder surgery
including para-iliac hernia repairs and lateral instability
surgery of ankle (7, 9, 20). However, limited information
exists in the literature regarding the use of all-soft
anchors in hand surgery.

In another cadaver study comparing biomechanical
properties of 4 different fixation techniques, authors
used only K-wires in first group, tension band technique
in second group, pull-out wiring in third group and Jug-
gerKnot™ anchor in the fourth group. Loading tests
revealed tension band technique to be more stable than
other techniques, while there was no difference between
all-soft anchors and other techniques in terms of biome-
chanical stability. They also reported that all-soft
anchors had the advantage of having ease of use, and not
containing a metal implant which prevents a second sur-
gery (10). 

This study is the first study in the literature to evaluate
clinical results of all-soft anchors in chronic mallet fin-
ger which we believe is the main advantage. Also, the
low number of studies with classical anchors also adds
to that.

The disadvantages of this study include a low number
of patients, lack of a control group, and the retrospective
design.

CONCLUSIONS 

Surgical treatment is still a valid treatment option for
patients who can not tolerate finger splint, had an unsuc-
cessful trial of a long period of conservative treatment.
Primary repair could be an alternative to reconstruction.

All-soft suture anchors have high patient satisfaction
rates and functional results. Thus, we believe that they
could be used in the treatment of patients with chronic
mallet finger. 

Table 1. General characteristics of patients

Age Injury side Dominant side Injured finger
Mean 

operation day 
after surgery

Return to work 
(day)

Extensor lag 
(degree) 
(preop)

Extensor lag 
(degree) 
(post-op)

1 23 R R 2 45 7 20 3

2 32 L R 5 69 5 26 5

3 44 R R 4 45 6 30 5

4 25 R R 3 56 7 35 5

5 53 R R 2 44 6 25 5

6 32 L L 4 78 9 25 10

7 19 L L 2 102 6 35 2

8 44 R L 5 123 6 15 0

9 35 R R 5 170 6 20 0

10 25 R R 5 76 5 35 0

11 43 L R 2 97 7 30 5

12 39 R R 3 110 4 35 2

13 25 R R 5 190 5 25 0

14 22 R R 2 104 5 25 0

Max. 53 190 9 35 10

Min. 19 44 4 15 0

Mean 32, 93 93, 5 6 27, 2 3
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