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Introduction

Flexor tendon ruptures usually present with loss of active flexion and often accompa-
ny open injuries. Closed tendon ruptures with delayed onset are therefore infrequent. 
In such rare cases, diagnosis and treatment may be significantly delayed, leading to 
long-term sequelae including poor outcome in range of motion [1]. Early diagnosis 
and treatment are therefore important for the best results.

We report a case of a patient who presented with a closed rupture of flexor digito-
rum profundus (FDP) of the index finger in zone II. The patient had no previous 
symptoms or signs of trauma, nor was there any evidence of underlying tendon pa-
thology. Despite the considerable delay in treatment, the patient showed full restora-
tion of tendon function after a two-stage flexor tendon reconstruction using silicone 
rods. This study was performed in accordance with the principles of the Declaration 
of Helsinki. Written informed consent was obtained from the patient.

Case 

A 17-year-old male patient visited our clinic after accidentally putting his left ring fin-
ger into a ventilation fan. The patient showed a laceration injury on the dorsum of the 
left fourth metacarpophalangeal joint with no signs of further injuries on other digits. 
The ring finger was repaired and the patient was discharged with no major complica-
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Abstract

We report the case of a patient who fully recovered from a closed flexor tendon rupture through a two-stage flexor tendon reconstruction 
using silicone rods, despite a considerable delay in treatment. A 17-year-old male patient visited our clinic with a sudden inability to flex his 
left index finger, although there were no signs of injury. Magnetic resonance imaging revealed an extensive rupture of the flexor digitorum 
profundus from the base of the distal phalanx to the proximal phalangeal joint of his left hand. After a two-stage tendon graft operation was 
performed, the patient regained full flexion of the index finger and was able to hold a fist without any limitations in range of motion. Com-
plete rupture of tendons usually accompanies history of trauma or underlying tendon pathology. In our case, however, the tendon rupture 
occurred silently with no obvious underlying causes. It is important to recognize the signs to evaluate the underlying structures for appropri-
ate management and treatment. Even with considerable delay, the patient may regain full function of the tendon.
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tions.
Six weeks later, the patient revisited the clinic with a sudden 

inability to flex the left index finger (Fig. 1). A physical exam 
demonstrated lack of index finger flexion. Magnetic resonance 
imaging (MRI) revealed an extensive rupture of the FDP from 
the middle phalangeal level to the proximal phalangeal joint of 
his left hand (Fig. 2).

Taking the delayed diagnosis and the nature of the injury 
into account, a two-stage tendon graft operation was planned. 

During the primary operation, a Hunter rod was inserted and 
secured to the proximal and distal portions of the ruptured 
tendon without further trimming (Fig. 3). The patient was able 
to flex the index finger after the initial silicone Hunter rod im-
plant (Fig. 4). Three months later, the Hunter rod was removed 
and 3.5 cm of the palmaris longus tendon was harvested and 
transplanted (Fig. 5). For the first 4 weeks after stage II surgery, 
the patient was trained to perform passive flexion and active 
extension of the index finger using a rubber band traction. A 
rubber band was attached to a hook which was glued onto the 
edge of the nail and proximally to a safety pin attached around 

Fig. 1. Preoperative photograph of the left second finger.

Fig. 2. Magnetic resonance imaging (MRI). MRI showing com-
plete rupture of the second flexor digitorum profundus at the 
middle phalangeal level (blue arrows).

Fig. 4. Three-month postoperative photo. Patient is able to flex 
the index finger after stage I reconstruction.

Fig. 3. Intraoperative photographs of stage I reconstruction. (A) 
Ruptured tendon. (B) Placement of a silicone rod between the 
distal and proximal ends of the ruptured tendon.
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the distal palmar crease. From the 5th week, active flexion ex-
ercises were maintained for another 2 weeks followed by pro-
gressive resistance exercise. The splint was removed 6 weeks 
after surgery. As a result, the patient regained full flexion of the 
index finger and was able to make a fist without any limita-
tions in range of motion (Fig. 6).

Discussion

Closed tendon ruptures are rare, but require surgical interven-
tion. Unfortunately, unlike open tendon injuries, closed ten-
don ruptures are often not diagnosed on initial presentation. 
In such cases, reconstruction with primary tendon grafts usu-
ally fails due to scar tissue formation and contracture. A staged 
operation is often necessary to restore the flexor tendon bed 
by first inserting a flexible silicone prosthesis, followed by a 
secondary tendon graft 2 or 3 months later. Several studies on 
this two-stage tendon reconstruction method have been re-
ported, but with varied results [2-4]. Ultimately, early recogni-
tion and meticulous technique can help ensure a successful 
stage flexor tendon reconstruction [5]. 

In our case, the delay was partly due to the asymptomatic, or 
“silent” nature of the injury. The rare closed rupture is likely 
due to underlying causes such as a fracture, cystic degenera-
tion, rheumatoid arthritis, or sequelae following local steroid 
injection in mid-substance rupture. Compulsory digital exten-
sion during maximum active flexion can also cause a closed 

tendon rupture. Our patient, however, did not have an obvious 
cause and neither was any underlying pathology noted. We 
also found that the ruptured site was in zone II of the index 
finger, whereas most reports show the site of rupture is almost 
exclusively around the tendon-bone insertion in zone I [6-10].

Most tendon ruptures present with open wounds around 
the level of the injury and additional surgical incisions are usu-
ally made by way of extending these existing wounds. Howev-
er, in closed tendon ruptures the exact level of injury may be 
difficult to ascertain. Radiologic imaging such as MRI permits 
preoperative assessment of tendon status including the extent 
of any proximal retraction, enabling precise planning of sur-
gery. Preoperative, accurate assessment of tendon pathology 
can minimize unnecessary dissection and simplify the opera-
tion [11]. 

Despite having been diagnosed long after the initial injury, 
our case showed full restoration of flexor tendon function. 
None of the complications that can occur after staged flexor 
tendon reconstruction, such as repaired tendon rupture, sili-
cone prosthesis synovitis, infection, and adhesion, were ob-

Fig. 5. Intraoperative photographs of stage II reconstruction. (A) 
The palmaris longus tendon was extracted. (B) The distal end of 
the implanted silicone rod and the extracted palmaris longus ten-
don was sutured and passed under the pulley to its distal end.
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Fig. 6. One year and 5 months postoperative photographs. (A) 
Full flexion of the distal phalanx. (B) Full fist clenching.
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served [2]. Early active motion protocol is known to minimize 
adhesion formation, and the pseudo-sheath formed after stage 
I also reduces the risk of adhesion by providing a smooth tun-
nel for the tendon graft to glide through [12-14]. 

The exact cause of spontaneous tendon rupture is usually 
multifactorial, and microscopic pathology may be present in 
some cases. Folmar et al. [15] investigated flexor tendon rup-
tures in non-rheumatoid hands, and found that some cases 
seemed to be caused by intrinsic tendon pathology. Anatomi-
cal tendon differences were also reported as potential triggers 
of spontaneous ruptures, such as the bifurcation of the com-
mon FDP tendon to the ring and small finger [15]. Notwith-
standing, our case demonstrated that even with delayed recon-
struction, tendon functions may be fully restored with accu-
rate assessment and treatment. 

In conclusion, complete rupture of tendons usually accom-
pany history of trauma or underlying tendon pathology. In 
our case, however, the tendon rupture occurred silently with 
no obvious underlying causes. It is important to recognize the 
signs to evaluate the underlying structures for appropriate 
management and treatment. Even with considerable delay, the 
patient may regain full function of the tendon.
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