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Small Finger Flexor Tendon Rerupture Occurred 4 Months after
Tendon Graft Surgery: A Case Report
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Abstract: Case report: A right-handed man in his 60s sustained a subcutaneous rupture of the flexor tendon of the left
small finger while playing golf. At one month after the injury, a bridge tendon graft was performed using the ipsilateral
palmaris longus tendon. A dorsal extension block splint was fabricated the day after surgery, and early mobilization
programs were initiated. Referring to previous reports, active finger flexion and extension exercises were performed
under wearing the splint until 4-6 postoperative weeks, and full power grip was not allowed until 12 postoperative weeks.
However, at 16 postoperative weeks, the moment he swung a golf club, the tendon rerupture occurred.

Discussion: No studies have been reported on rerupture after 12 postoperative weeks. The author considered three
factors of tendon rerupture. Firstly, it is weakening of the tendon due to steroid injection. Secondly, it is delayed tendon
healing due to blood flow disturbance caused by synovial hyperplasia. Thirdly, it is the stress on the small finger flexor

tendon of swinging a golf club.

Conclusion: Therapists need to plan rehabilitation programs based on analysis of not only past reports but the patients’

background and lifestyle.
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INTRODUCTION

A bridge tendon graft is performed in the case of
difficulty performing end-to-end suture: cases of flexor
tendon defect in the palmar region and obsolete flexor
tendon injuries. After tendon grafting, early mobilization
is performed [1]. Several studies have been reported
that early mobilization showed excellent results [2-4].
After free tendon grafting such as bridge tendon
grafting, patients wear the dorsal extension block splint
until 4-6 postoperative weeks and do finger flexion and
extension exercises with that splint [5, 6]. Progressive
resistance exercises are started 6-8 postoperative
weeks, but full power grip is not allowed until 12
postoperative weeks to prevent the tendon rerupture
[7, 8].

The author provided a rehabilitation program similar
to that for a patient who underwent bridge tendon
grafting, but the moment he practiced golf swing the
tendon rerupture occurred at 16 postoperative weeks.
No studies have been reported on rerupture after 12
postoperative weeks. Therefore, this paper discussed
the cause of the rerupture and the points to note when
therapists provided rehabilitation.
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CASA REPORT

The patient was a right-handed man in his 60s who
was playing golf as a hobby after retirement. After
playing golf, he was unable to grip the golf club. 2 days
later, he was examined and diagnosed with a
subcutaneous rupture of the flexor digitorum profundus
tendon of the left small finger. On the same day, he
began passive finger exercises.

At 1 month after the injury, a bridge tendon grafting
was performed using the ipsilateral palmaris longus
tendon. The surgical findings showed that the flexor
digitorum profundus tendon of small finger ruptured
proximal to the A1 pulley. It was thought that the site of
rupture would come into contact with the hook of the
hamate when his small finger was flexed to its
maximum. Synovial proliferation was observed from the
distal carpal tunnel to the A1 pulley, and the proximal
end of the tendon had adhered to the flexor digitorum
profundus tendon of the ring finger. Since the tendon
had not retracted much, bridge tendon grafting was
performed at the palmar region. Interlacing sutures
were applied to both the proximal and distal ends. The
proximal portion of the A1 pulley was incised because it
could interfere with repaired tendon gliding.
Postoperatively, the patient was immobilized in fingers
flexion and wrist palmar flexion position.

The dorsal extension block splint (Figure 1) was
fabricated on the day after surgery, and an early
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mobilization program was started. The wrist was
splinted in 20 degrees of flexion, the MP joints in 50
degrees of flexion, and the IP joints in O degrees.
Besides, the patient had severe pain during movement,
marked swelling of the small finger, and restricted
flexion of the DIP joint. Therefore, his fingers were
flexed by using rubber band traction. To prevent finger
flexion contractures caused by the rubber band
traction, the dorsal splint using nighttime (Figure 2) was
fabricated, positioning the wrist joint in 40 degrees of
palmar flexion and the MP and IP joints in O degrees.
The fingers were immobilized in a tension-reducing
position. These splints were used until 8 postoperative
weeks. The patient was hospitalized for 3 weeks after
the surgery. During the patient's hospitalization, the
author explained to the nurses how to put on and take
off the splints, and asked them to confirm that he could
use the splints properly. During 2 postoperative weeks,
the patient performed active finger flexion and
extension exercises and passive finger flexion and hold
exercises with the splint two to three times a day under
the supervision of a therapist. He only performed
passive finger flexion and active finger extension
exercises by himself on the ward. At 2 postoperative
weeks, the rubber band was removed and he began to

perform active finger flexion exercises by himself. From
3 postoperative weeks, he performed active wrist
exercises and active finger flexion and extension
exercises taking off the splint only during exercises.
From 6 postoperative weeks, passive finger extension
exercises were started. From 8 postoperative weeks,
the injured hand was begun to use in daily life. At 8
postoperative weeks, active range of motion of his
small finger is shown in Table 1. Total active motion
(TAM) was 252 degrees, and %TAM, divided by TAM
of the contralateral finger, was 90.0%. At 10
postoperative weeks, he hoped that he could grip a golf
club. Therefore, grip strength exercises were started at
12 postoperative weeks. At 14 postoperative weeks, he
was able to use his hand in daily life without difficulty,
and continued muscle strengthening exercises to
resume golfing. At 15 postoperative weeks, the active
range of motion of his small finger is shown in Table 1.
TAM was 266 degrees, and %TAM was 95.0%. The
right-hand grip strength was 34 kg and the left-hand
was 28 kg. He did not have any pain. He had not yet
resumed golfing, hence he resumed to practice golf
swing. However, 9 days after that, the moment he
swung a golf club the tendon rerupture occurred.

Figure 1: The dorsal extension block splint. The wrist was splinted in 20 degrees of flexion, the MP joints in 50 degrees of
flexion, and the IP joints in 0 degrees. The fingers were flexed by using rubber band traction.
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Figure 2: The dorsal splint using nighttime. The wrist was splinted in 40 degrees of flexion and the MP and IP joints in O
degrees. The fingers were immobilized in a tension-reducing position.

The second tendon graft surgery was performed at
6 months after first surgery. The surgical findings
showed that his small finger tendon rerupture occurred
at the distal suture of the grafted tendon. There was
synovial proliferation in the area. Tendon grafting was
performed using the contralateral palmaris longus
tendon. The distal end of the grafted tendon was
attached to the distal phalanx with two 4/0 sutures
through the bone. The proximal end of the grafted
tendon was sutured to the proximal end of the flexor
digitorum profundus tendon of the small finger at the
distal forearm through tendon sheath and carpal tunnel.
Interlacing suture was applied to the distal end.
Postoperatively, he was immobilized in fingers flexion
and wrist palmar flexion position.

The same as after the first surgery, the dorsal
extension block splint was fabricated on the day after
surgery, and an early mobilization program was

started. Extension loss in the MP joint gradually
increased from 3 postoperative weeks. Passive finger
extension exercise was started from 8 postoperative
weeks, but there was no improvement. Extension loss
of 12° was still observed in the MP joint at 12
postoperative weeks. TAM was 226 degrees, and
%TAM was 80.7% (Table 1). He resumed to practice
golf swing from 6 postoperative months, to practice of
hitting golf balls from 8-10 postoperative months, to
play round on the golf course from 1 postoperative
year. 1 year after the surgery, severe extension loss of
54° was observed in the MP joint (Figure 3), but he was
able to play golf without any problem. TAM was 200
degrees, and %TAM was 71.4% (Table 1).

DISCUSSION

It is well known that there is a risk of tendon
rerupture up to 12 weeks after surgery. However, no

Figure 3: Motion of the fingers at 1 year after the second tendon graft surgery. Severe extension loss was observed in the MP

joint.



Finger Flexor Tendon Rerupture: A Case Report

International Journal of Orthopedics and Rehabilitation, 2021 Vol. 8 11

Table1: Range of Motion in the Finger Joints and %TAM Transition
MP joint PIP joint DIP joint
Time Post Operation %TAM
Extension Flexion Extension Flexion Extension Flexion

3wks -2 70 2 92 -4 82 85.0

4wks -6 76 2 94 -8 84 85.7

6wks 0 78 4 100 -10 84 90.0

8wks 0 78 6 98 -10 86 90.0

10wks 4 80 8 102 -4 88 95.0

12wks 2 86 10 100 -4 84 95.0

15wks 6 82 6 102 -2 84 95.0
rerupture 6 78 10 88 -4 24 66.4
12wks -12 84 16 96 -12 70 80.7

1yr -54 86 14 96 -12 84 71.4

studies have been reported on rerupture after 12
postoperative weeks. Therefore, the author considered
three factors of tendon rerupture based on the
literature.

Firstly, it is weakening of the tendon due to steroid
injections. He had been diagnosed with tendinopathy of
small finger flexor tendon a year before first rupture,
and he had got steroid injections into the tendon
sheath. Injection of corticosteroids can reduce
inflammation of the tendon sheath [9, 10]. It can also
reduce pain and improve finger motion. However,
serious side effects such as tendon degeneration and
rupture have been reported [11, 12]. It can interfere
with tendon repair, delay healing of the tendon sheath,
and lead to tendon degeneration [13]. Those are
thought to be caused by collagen fragmentation and
biomechanical changes [14, 15]. However the surgery
didn't confirm it, these findings suggest that his tendon
might have be weakened by steroid injections.

Secondly, it is delayed tendon healing due to blood
flow disturbance caused by synovial hyperplasia.
Sivakumar et al. suggested that tendon rupture in
rheumatoid arthritis was caused by blood flow
disturbance and hypoxia within the tendon due to
synovial invasion into the tendon tissue [16]. As
mentioned earlier, the patient had tendinopathy, and at
the time of the first and second surgery, synovial
proliferation was observed. It is unclear whether that
improved or not after the first surgery. If the synovial

proliferation had not improved, tendon healing might
have been delayed.

Thirdly, it is the stress on the small finger flexor
tendon of swinging a golf club. Maddalozzo described
that a golf club is mainly grasped with the long, ring,
and small fingers of the left hand and that the flexor
tendon was heavily stressed during swinging it [17].

These reports suggested that he needed to be less
stressed on the tendon than usual in his rehabilitation
program. Restart golfing is his goal, and the process to
it should have been planned more carefully. Grip
strength exercises were started at 12 postoperative
weeks because it was not said to have a risk of tendon
rerupture in the previous studies. However, the patient
was suspected to have a weakened tendon or/and
delayed healing tendon. Therefore, it was necessary to
increase slowly the load intensity during exercises and
to have recovered to the preinjury level of his grip
strength before he restarted practicing golf swing.
Furthermore, as mentioned earlier, because playing
golf stressed on the flexor tendons, it was necessary to
progress rehabilitation programs in stages to restart
golfing. Specifically, below is my suggestions for
resuming golf: the first step is the assessment of the
basic golf performance, such as golf swing motion, the
grip method of golf clubs, and so on, the second step is
the practice of golf swing, the third step is the
assessment of hitting golf balls, the fourth step is the
practice of hitting golf balls, the fifth step is playing 1
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hole of golf, the final step is playing round on the golf
course. The author considered that it is especially
necessary to evaluate the basic golf performance in the
case of flexor tendon injuries to perceive stress on the
tendon.

In conclusion, therapists need to plan rehabilitation
programs based on analysis of not only past reports
but the patients’ background and lifestyle.

CONSENT

Following the Declaration of Helsinki, signed
consent was obtained from the subjects after written
and oral explanations.

DECLARATION OF CONFLICTING INTERESTS

The author declared no potential conflicts of interest
with respect to the research, authorship, and/or
publication of this article.

FUNDING

The author received no financial support for the
research, authorship, and/or publication of this article.

REFERENCES

[1] Stark HH, Anderson DR, Zemel NP, Boyes JH, Ashworth CR,
Rickard TA. Bridge flexor tendon grafts. Clin Orthop Relat
Res 1989; 242: 51-59.
https://doi.org/10.1097/00003086-198905000-00007

[2] Okahara G, Futenma C, Horikiri K, Akamine Y, Isa T, Kanaya
F. Tension reduced early active mobilization after bridge
tendon graft for rupture of the little finger flexor tendon: a
case report. Orthop & Traumatol 2009; 58 (2): 214-217.
https://doi.org/10.5035/nishiseisai.58.214

[3] Yoshizu T, Tsubokawa N, Maki Y, Koizumi M, Goto S. Early
active or controlled mobilization following bridge tendon
grafting for profundus tendon injuries in palm. J Jpn Soc Surg
Hand 2003; 20(6): 699-703.

[4] Ohi H. Treatment of chronic finger flexor tendon injury;
tendon graft and early active mobilization. Orthop Surg
Traumatol 2003; 46(9): 1053-1059

[5] Tonkin M, Hagberg L, Lister G, Kutz J. Post-operative
management of flexor tendon grafting. J Hand Surg Br 1988;
13(3): 277-281.
https://doi.org/10.1016/0266-7681(88)90085-X

[6] Khan K, Riaz M, Murison MS, Brennen MD. Early active
mobilization after second stage flexor tendon grafts. J Hand
Surg Br 1997; 22(3): 372-374.
https://doi.org/10.1016/S0266-7681(97)80404-4

[

8]

&l

[10]

(1]

2]

(3]

[14]

(18]

[16]

7]

Silfverskidld KL, May EJ. Early active mobilization of tendon
grafts using mesh reinforced suture techniques. J Hand Surg
Br 1995; 20(3): 301-307.
https://doi.org/10.1016/S0266-7681(05)80082-8

Yamazaki H, Kato H, Uchiyama S, lwasaki N, Ishikura H,
Minami A. Long term results of early active extension and
passive flexion mobilization following one-stage tendon
grafting for neglected injuries of the flexor digitorum
profundus in children. J Hand Surg Eur Vol 2011; 36(4): 303-
307.

https://doi.org/10.1177/1753193410395693

Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of
corticosteroid injections and other injections for management
of tendinopathy: a systematic review of randomised
controlled trials. Lancet 2010; 376: 1751-1767.
https://doi.org/10.1016/S0140-6736(10)61160-9

Anderson B, Kaye S. Treatment of flexor tenosynovitis of the
hand 'trigger finger' with corticosteroids. A prospective study
of the response to local injection. Arch Intern Med 1991; 151:
153-156.
https://doi.org/10.1001/archinte.1991.00400010155024

Yamada K, Masuko T, Iwasaki N. Rupture of the flexor
digitorum profundus tendon after injections of insoluble
steroid for a trigger finger. J Hand Surg Eur Vol 2011; 36: 77-
78.

https://doi.org/10.1177/1753193410382377

Mills SP, Charalambous CP, Hayton MJ. Bilateral rupture of
the extensor pollicis longus tendon in a professional
goalkeeper following steroid injections for extensor
tenosynovitis. Hand Surg 2009; 14: 135-137.
https://doi.org/10.1142/S0218810409004372

Smith AG, Kosygan K, Williams H, Newman RJ. Common
extensor tendon rupture following corticosteroid injection for
lateral tendinosis of the elbow. Br J Sports Med 1999; 33:
423-425.

https://doi.org/10.1136/bjsm.33.6.423

Hugate R, Pennypacker J, Saunders M, Juliano P. The
effects of intratendinous and retrocalcaneal intrabursal
injections of corticosteroid on the biomechanical properties of
rabbit Achilles tendons. J Bone Joint Surg Am 2004; 86: 794-
801.

https://doi.org/10.2106/00004623-200404000-00019

Mikolyzk DK, Wei AS, Tonino P, et al. Effect of
corticosteroids on the biomechanical strength of rat rotator
cuff tendon. J Bone Joint Surg Am 2009; 91: 1172-1180.
https://doi.org/10.2106/JBJS.H.00191

Sivakumar B, Akhavani MA, Winlove CP, Taylor PC,
Paleolog EM, Kang N. Synovial hypoxia as a cause of
tendon rupture in rheumatoid arthritis. J Hand Surg Am 2008;
33(1): 49-58.

https://doi.org/10.1016/j.jhsa.2007.09.002

Maddalozzo GF. An anatomical and biomechanical analysis
of the full golf swing. Natl Strength Cond Assoc J 1987; 9(4):
6-9, 77-79.

https://doi.org/10.1519/0744-
0049(1984)009<0006:AAABAO>2.3.CO;2

Received on 25-06-2021

DOI: http://dx.doi.org/10.12974/2313-0954.2021.08.2

© 2021 Yuya Kusakawa; Licensee Savvy Science Publisher.

Accepted on 20-07-2021

Published on 02-08-2021

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.



