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There is no accurate global statistics about the hand tendon 
injury and repair. However, an estimated 300,000 tendon and 
ligament repair surgeries are performed annually in the U.S [1]. 
Because of hypocellular and hypovascular nature of the tendons, 
the natural healing process of tendons is slow and surgery is fun-
damental to bring both ends of the tendon together and allow 
better outcomes. However, this type of management involves the 
risk of adhesions and tendon rupture [2]. Even after one year of 
surgery, the structure and function of the resulting tissue remain 
inferior to uninjured tendons. During that, tendon adhesions, joint 
stiffness, tendon rupture, infection, poor tendon gliding, regional 
pain syndrome, and abnormal scars may occur as complications 
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Background: Proper surgery and hand rehabilitation protocols are fundamentals for effective hand flexor tendon repair manage-
ment. Hand surgery and hand therapy literature involve many scientific papers discussing the Kessler technique, Kleinert and Duran 
approaches, and others. Current evidence supports golden outcomes of tendon repair that are free tendon gliding and normal hand 
functions. This paper presents a case of tendon repair who had a four-week hand therapy course.
Case Presentation: Our patient (A N) is a 32 years old male who used to work in construction and steel. He had left index flexor 
tendons Zone II laceration injury in last December 2019. A N underwent tendons’ repair by the modified Kessler technique and later 
he was referred to the occupational therapy department for evaluation and hand therapy. His course of management included active 
and passive motion approach where it went smoothly and the patient showed recovery or good progress in tendon gliding, motion, 
function, and productive work.
Conclusions: The combination of surgical techniques and proper rehabilitation approaches bettered the results of flexor tendon 
repair. Early mobilization is fundamental for better tendon gliding hand functions if tendon rupture prevented.

after surgery and during the rehabilitation phase. The overall rate 
of complications ranges from 11 - 13% [1,3].

Hand flexors tendon injuries usually occur due to laceration 
from knives, glass, or sharp machines like in this case study where 
the injury occurred by grinder disc during construction and steel-
work. Injuries by grinder disc are preventable; however, they are 
common injuries among construction and steelworkers. Tendon 
healing involves an inflammatory stage (48 - 72 hours), prolifera-
tion stage (1 - 4 weeks), and remodelling stage (6 weeks). Flexor 
tendon repairs are currently mobilised in dorsal splints with no ac-
tive grasping with the fingers for 4 - 5 weeks. There follows a peri-
od of 3 - 4 weeks of gradual increase of activity with the splint only 
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being worn for safety issues at night and in public places, where 
the fingers might be accidentally pulled into extension. Full use of 
the hand for light activities and therapy to correct failures of finger 
extension begins only after 8 weeks, with heavy grasping activities 
being avoided for 12 weeks. Patients return to sedentary manual 
activities at 8 -10 weeks and to heavy manual labour at 12 weeks 
after surgery [2]. 

Hand flexors tendon injuries are challenging injuries. They are 
close to the skin and affect a vital part of the hand functions that 
is grasp and pinch. Postoperative hand therapy has an extensive 
debate about using active and passive mobilization. Active mobi-
lization achieves function and gliding of the tendon if the risk of 
tendon rupture is avoided [2]. This case study presents a patient 
with hand tendon flexor repair who was referred to the outpatient 
clinic of occupational therapy for evaluation and management.

The author in this study selected and followed up one case of a 
repaired hand tendon flexor injury with the aim to study in-depth 
the outcomes of four-week hand therapy intervention.

Methods

Objectives

1. Reporting four-week hand therapy management for  
 index flexors underwent repair.

2. Anticipating progress; and. 
3. Reflection on relevant literature.

A case study design that investigates treatment in-depth was 
used to frame this study. One patient who underwent index repair 
surgery was followed for 4 weeks in the hand therapy unit within 
the occupational therapy department of Hamad Hospital in the 
Gaza Strip in January-February 2020. Three intakes took place: ad-
mission, two-week follow-up, and four-week follow-up. Outcome 
tools included Oedema assessment, Rang of Motion, Sensation, 
Hand dynamometry, Pain, Hand function, and Productivity (ability 
to work).

A N is a 32 years old male patient from Gaza. He is right-handed 
and used to work in construction and steel for the last 14 years. A 
N used to use the hammer and the grinder in his work. He usually 
checks the grinder disc for safety every day. On the day of his work 
accident (06.12.2019), A N used a worn grinder disc to cut the 
wood where the grinder produced a strong shaking force. In a few 
seconds, A N lost control over the grinder and had his hand injury. 

Case presentation

He had left index flexor tendons Zone II laceration injury. A N un-
derwent tendons’ repair by the modified Kessler technique after in-
jury by three days in Shifa Hospital. The wrist was immobilized in a 
cast (dorsal slap) in 20 degrees of flexion and metacarpophalangeal 
joint at 40 degrees of flexion. After 6 weeks the cast was removed 
and hand therapy started in the occupational therapy outpatient 
clinic of Hamad Rehabilitation Hospital in January 2020 (Figure 1).

Figure 1: Illustrative photos of hand therapy assessment.

Left hand (injured) was evaluated for oedema, pain, Range of 
Motion (ROM), muscle power, sensation, functions, and work abil-
ity. Similarly, right hand (sound) was evaluated to set the norms for 
this patient and to allow comparison between both hands. Early 
motion protocols such as Kleinert, Duran, and others [3] were fol-
lowed where passive and active motion without rubber band was 
enhanced within pain tolerance and normal range of motion.

Hand therapy included the following modalities:

• Patient education about wound care and prevention of 
complications due to sensation loss

• Range of Motion exercise

• Rolyan sensory re-education

• Bandaging

• Therapeutic putty

• Therapand exercise

• Mechanical hand tool

• Hand exercise board with hook and loop fasteners

• Training on the use of hammer 1 Kg for 5 - 10 minutes.
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The plan of treatment went smoothly except for one event 
where the patient developed burn in his injured finger, when he 
unconsciously touched a hot object. At this time he was in the sec-
ond week of hand therapy. Follow-up will take place after one and 
two months of discharge.

Our patient in this case study had several complications af-
ter tendon laceration and repair. However, after four-week hand 
therapy, he showed progress in all targeted aspects of treatment. 

Discussion

Name: A N Age: 34 yrs
Gender: male Occupation: construction-

andsteelworker
20.01.2020 03.02.2020 17.02.2020

Admission: 
20.01.2020

Discharge: 20.02.2020 Admission Two weeks follow-
up

Four weeks follow-
up

Dominant hand: Lt Right Left Right Left Right Left
Edema MP circumference (cm) 3.5 4 3.5 3.5 3.5 3.5

PP circumference (cm) 4 6 4 4 4 4
Passive Range of 
Motion

MIP flexion 90 0 90 90 90 90
DIP flexion 90 0 90 55 90 65

Active Range of Mo-
tion

MIP flexion 90 55 90 70 90 85
DIP flexion 90 0 90 0 90 20

Sensation 2-PD 2 mm Lost 2 mm 8 mm 2 mm 8 mm
Pin pain Normal Lost Normal Normal Normal Normal

Hot Normal Lost Normal Normal Normal Normal
Cold Normal Lost Normal Normal Normal Normal

Hand dynamometry Grip Kgs 35 NT 50 36 50 36
Pinch Kgs 6.5 NT 6.5 6.5 10 7.5

Pain 1 10 1 4 1 1
Hand Function 9-HPT (seconds) 20 20 18 19 16 18

Box andBlocks 24 30 35 31 43 38
Productive work Holding hammer 1 Kg Able Unable Able Unable Able Able

Using hammer 1 Kg 10 
knocks

Able Unable Able Unable Able Able

His index oedema and pain resolved completely. His range of mo-
tion improved significantly except DIP joint passive flexion (-25 de-
grees) and active flexion (-70 degrees). Sensation improved as well 
both two-point discrimination, pin pain, hot, and cold. The patient 
regained his power in the left hand both grip (36 Kgs) and pinch 
(7.5 Kgs). His left hand functions improved significantly: Nine-Hole 
Big test (18 seconds), Box and Blocks test (38 pcs/minute). He be-
came able to hold one Kg hammer and perform ten knocks (Table 
1).

Table 1: Outcome measures with scores of three intakes.

Our case study had modified Kessler repair which is the most 
popular method of tendon repair. It exemplifies high-strength, 
low-friction repairs that minimize friction between the tendon 
and flexor sheath while maintaining sufficient strength to the re-
pair [4]. In regard to the timing of repair, acute tendon injuries re-

quire urgent repair within 24 hours of injury. A primary repair can 
be done within 24 hours and considered delayed primary repair 
with the 1st day up to the 14th day [4]. Our case study had delayed 
primary repair after three days of injury; however, he showed sig-
nificant improvement in all aspects of management.
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The findings of this case study agree with Griffin., et al. [2] who 
pointed out that hand therapy after hand tendon repair aims to 
achieving function and gliding but to avoiding tendon rupture. 
Method of mobilization is vital for achieving hand therapy goals as 
well as preventing complications. Griffin mentioned three meth-
ods of mobilization, namely: active extension with rubber band 
flexion; passive motion; and combination of passive and active 
motion. Despite the debate, mobilized tendons have shown faster 
healing, stronger healed tendons, and fewer adhesions than im-
mobilization. In our case study, we used active and passive motion 
approach without a rubber band which was effective.

Early mobilization is associated with better tendon repair out-
comes. Tendons have two types of healing, extrinsic and intrinsic. 
Extrinsic healing is enhanced by postoperative immobilization 
where fibroblasts migrate from the sheath into the injured site. 
This explains why immobilization protocols to restore tendon is 
associated with scar formation at the repair site that limits tendon 
movements. Intrinsic healing occurs with mobilization of the ten-
don where tendon cells can migrate across closely approximated 
ends and heal with nutrients from synovial fluid. Peripheral adhe-
sions do not participate in intrinsic tendon healing [4]. The range 
of motion in our case study improved; however, the DIP joint was 
restricted due to possible adhesions formation. Mobilization was 
done by manual active and passive ranging. Rubber band traction 
was not used to allow full finger extension without any limitation. 
Abdelfattah., et al. [4] pointed out that extension loss is a frequent 
complication when a rubber band is used to improve finger flex-
ion. Abdelfattah added that active and passive motion improves 
repaired tendon gliding which was followed in our case study.

Our case study valued occupations where productive work was 
an important motivating factor as he reported in the assessment. 
Chan and Spencer [5,6] mentioned that occupations have the po-
tential to create a better life for patients after tendon laceration 
and repair. 

Recommendations
Tendon repair should be performed within the first 24-hours 

unless other significant findings intervene. Early mobilization us-
ing active and passive motion is recommended with precautions to 
avoid tendon rupture. Patient education to prevent complications, 

for example, decreased sensation. Occupation enhances patients 
with tendon repair to involve actively in hand therapy plan.

Conclusion
The results of flexor tendon repair in the hand have improved 

which is the result of a combination of improved surgical tech-
niques and better rehabilitation approaches. The gliding of the ten-
don and hand functions can be achieved better with early mobiliza-
tion of the repaired finger flexor tendon. Early active mobilisation 
could reduce the time of rehabilitation and the need for therapists 
which are current core goals of health management.
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