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Abstract
Background  Flexor tendon injuries are prevalent in Turkey and interest in hand rehabilitation is steadily increasing. 
However, there is no consensus regarding therapists’ rehabilitation decisions. Therefore, the aim of this study is to 
investigate the current approaches of hand therapists Turkey toward flexor tendon injuries.

Method  A 15-item multiple-choice online survey was distributed via WhatsApp to therapists actively working in the 
field of hand rehabilitation in hospitals, clinics, public health institutions, and universities, who were also members of 
the Turkish Hand Therapists Association. The survey was distributed at two different points and remained open from 
February 2025 to April 2025.

Results ​ This study surveyed 117 members of the Turkey Hand Therapists Association, achieving a 51.28% response 
rate with 60 therapists participating. Among respondents, 68.3% were physiotherapists, 20% academicians, and 11.7% 
occupational therapists. Half reported 0–5 years of experience, and 51.6% held postgraduate degrees. The majority 
(31.7%) initiated rehabilitation within postoperative weeks 0–1, and 78.3% had communication with the surgeon. The 
most preferred rehabilitation protocol was a combination of early active and early passive motions (60%). Regarding 
treatment specifics, 33.3% administered a total of 15 rehabilitation sessions, with session durations typically between 
20 and 40 min (45%). Session frequency varied, with 35% conducting five sessions per week. Experience was the 
primary factor influencing protocol selection (73.3%). The most used assessment method was measuring normal joint 
range of motion (85%), while adhesion (73.3%) was the most frequently encountered complication, and re-rupture 
(15%) was the least common.

Conclusions  In Turkey, there has been a transition toward early mobilization approaches particularly employing early 
active motion techniques. However, parameters such as the frequency and duration of rehabilitation vary significantly 
among therapists. Therefore, future research in Turkey should aim to identify the most effective rehabilitation 
frequency and duration parameters by promoting enhanced collaboration among therapists.
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Background
Flexor tendons are an essential component of hand func-
tion; therefore, their injuries require an appropriate sur-
gical approach and a meticulous rehabilitation program 
[1]. Additionally, these injuries typically occur as a result 
of work-related incidents and frequently affect males in 
the productive working age group [2, 3]. However, there 
is still no established gold standard for either the surgical 
technique or the rehabilitation program to be followed 
post-repair [4–8].

Numerous protocols have been described for rehabili-
tation following flexor tendon repair [9]. Initially, immo-
bilization during the exudative phase of wound healing 
was recommended. The introduction of the Kleinert pro-
tocol marked a turning point, as it enabled early mobi-
lization of the repaired finger through the use of rubber 
bands. Since the 1980 s, however, the preference has 
gradually shifted toward early active motion, which has 
been supported by numerous laboratory-based studies 
[10]. The historical development of rehabilitation pro-
tocols can be broadly categorized into immobilization, 
early controlled mobilization, and early active mobili-
zation [11, 12]. The common goal of all protocols is to 
enhance tendon gliding, prevent complications, and 
restore the patient’s functional abilities [8, 13, 14]. How-
ever, differences exist in terms of the timing and sequenc-
ing of exercises, as well as splinting techniques [11, 12]. 
Although there is still ongoing debate regarding which 
protocol yields the most favorable outcomes, studies have 
shown that early mobilization protocols are superior to 
immobilization protocols in terms of clinical outcomes 
[5, 6, 15].

Outcome measures in flexor tendon injuries are hetero-
geneous, partly due to limited theoretical clarity on what 
should be assessed and differing priorities across coun-
tries regarding clinically relevant outcomes [8]. There are 
standardized classification systems used to interpret clin-
ical outcomes based on joint range of motion. The three 
most commonly used systems are the Strickland (original 
and modified versions), the Buck-Gramcko system, and 
the Total Active Motion (TAM) system endorsed by the 
American Society for Surgery of the Hand. For instance, 
in injuries involving the 2nd to 5th digits, the original 
classification by Strickland and Glogovac evaluates active 
range of motion at the PIP and DIP joints. According to 
this system, patients who regain < 50%, 50–69%, 70–84%, 
and 85–100% of normal active flexion are classified as 
having poor, fair, good, and excellent outcomes, respec-
tively [16].

Another critical aspect of flexor tendon repair and 
rehabilitation is the development of complications. Pos-
sible complications include rupture, adhesion, contrac-
ture, revision surgeries, delayed wound healing, pulley 
insufficiency, triggering, persistent pain, gap formation, 

sensory loss, quadriga, swan neck deformity, and lumbri-
cal plus deformity [13, 14, 17]. Among these, the most 
frequently encountered complication is adhesion, which 
occurs in approximately 30% of cases following flexor 
tendon injury and significantly impairs hand functional-
ity [18, 19].

In Turkey, the practice of hand therapy is undertaken 
by occupational and physiotherapists as part of their 
undergraduate education. However, these profession-
als do not take formal certification exams. The Turkish 
Hand Therapists Association was established in 2004 
with the aim of addressing this gap by bringing together 
therapists and promoting clinical standards through the 
organisation of scientific meetings and educational activ-
ities. The designation of “certified hand therapist” has not 
been officially recognised in Turkey [20]. Rehabilitation 
protocols applied after flexor tendon repair vary signifi-
cantly between countries and even among hand surgery 
centers within the same country [12]. In the literature, 
there are more studies investigating surgeons’ protocol 
preferences, while studies examining the decisions of 
hand therapists regarding rehabilitation protocols, ses-
sion duration, frequency, and other factors are relatively 
fewer [9, 13, 14]. In Turkey a study has been conducted 
on surgeons’ tendencies regarding flexor tendon repair 
[15]; however, no study has been reported on thera-
pists’ preferences for rehabilitation protocols, commonly 
encountered complications, preferred assessment meth-
ods, rehabilitation durations, or related topics. Therefore, 
the aim of our study is to examine the current trends 
and management approaches of therapists in hand flexor 
tendon injuries in Turkey. Our hypothesis is that there 
will be significant variations among therapists in Turkey 
country regarding the characteristics of rehabilitation, 
such as the time of initiation, duration, and frequency.

Methods
There is no valid and reliable questionnaire available to 
evaluate hand therapists’ current approaches to hand 
tendon injuries, so a 15-item online multiple-choice sur-
vey was developed to assess these approaches. During 
the development of the questionnaire items, existing sur-
veys with objectives similar to those of the present study 
were first reviewed. The questions included in these 
studies were compiled and, with expert input, adapted 
to the Turkish context and clinical practices. Each of 
the consulted experts had at least 10 years of experience 
in the field of flexor tendon rehabilitation. Through-
out the adaptation process, the content of the questions 
was enriched, and the response options and language 
were revised to enhance practical relevance, based on 
feedback from two clinicians and two academics. For 
instance, topics such as years of professional experi-
ence, job title, workplace setting, commonly encountered 
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complications, educational background, preferred reha-
bilitation protocols, communication opportunities with 
surgeons, and key considerations in determining reha-
bilitation protocols are frequently addressed in interna-
tional studies. Accordingly, questions related to these 
areas were directly adapted from previous literature [15, 
21–24]. Additional items were developed and included 
by experts to address the specific aims of the study. These 
included questions regarding the week in which reha-
bilitation was initiated post-repair, the assessment tools 
used, as well as the total number, frequency, and dura-
tion of therapy sessions. Subsequently, a pilot study was 
conducted in a small group, including experienced hand 
therapists with over 20 years of experience, to evaluate 
the clarity of the questions and identify potential issues. 
Based on the feedback received, modifications were 
made to enhance the survey. To increase the flexibility of 
the study, an “Other, please specify” option was added to 
questions 2 (How many years of experience do you have 
in the field of hand therapy?), 3 (What type of institu-
tion do you work in?), 8 (What are your primary con-
siderations when selecting a rehabilitation protocol?), 9 
(Which complications do you observe most frequently?), 
11 (How many days per week do you treat patients?), 12 
(What is the average duration of a treatment session?), 
and 13 (How many total sessions do your patients typi-
cally receive?). Although various predefined response 
options were provided for each of these questions, the 
inclusion of this additional option was deemed necessary 
due to the wide variability in potential answers depend-
ing on the therapist, institution, and other contextual 
factors. The survey included questions related to profes-
sional background, such as occupation (physiotherapist, 
occupational therapist, academician), years of experience 
in the field of hand therapy, and level of education. Addi-
tionally, it inquired about rehabilitation practices, includ-
ing the most frequently preferred protocol, assessment 
methods used, common complications encountered, and 
treatment duration (Supplementary file 1).

Ethical considerations
This study was approved by the Ethics Committee of 
Sakarya University of Applied Sciences (Approval date: 
20.02.2025, Approval number: 53/03). Before data col-
lection, the researchers explained to the participants the 
purpose of the study, that voluntary participation was 
essential, that anonymity was guaranteed, and that their 
data would be used only for this study. Informed con-
sent was taken from all participants. The patients were 
also allowed to withdraw from the study any time with-
out stating any reason. The Declaration of Helsinki was 
adhered to throughout all phases of this study.

Data collection process
After obtaining institutional ethics committee approval, 
the survey link was shared in the Hand Therapists Asso-
ciation WhatsApp group, which consists of 117 mem-
bers. In order to enhance the response rate, reminder 
messages were sent to members at two different time 
points, and the survey remained open for approximately 
one and a half months (February 21, 2025 – April 1, 
2025). The survey did not include personal information 
such as name, surname, or gender, and the results were 
recorded anonymously.

Data analysis
Data analysis was conducted using SPSS 22.0. The per-
centage of each response was calculated for each ques-
tion, and for questions allowing multiple responses, the 
frequency (N) of each selected option was reported. No 
power analysis was conducted in this study, as the goal 
was to reach therapists primarily working in the field 
of hand rehabilitation in Turkey country. This objective 
was achieved by sharing the survey in the Hand Thera-
pists Association WhatsApp group. There were 117 indi-
viduals who were registered with the association and also 
members of the WhatsApp group. The study aimed to 
achieve the maximum response rate.

Results
This study was completed with the participation of 60 
therapists. The response rate for the survey sent to the 
Turkiye Hand Therapists Association whatsapp group, 
which consists of 117 members, was 51.28%. Of the sur-
vey participants, 68.3% (41/60) were physiotherapists, 
20% (12/60) were academicians, and 11.7% (7/60) were 
occupational therapists. Half of the participants (50%, 
30/60) reported having 0–5 years of experience. Across 
all professional groups, the highest participation was 
among individuals with 0–5 years of experience. The 
highest rate of participants with over 20 years of experi-
ence belonged to the academic profession group (8.33%, 
1/12). Among participants with 16–20 years of expe-
rience, physiotherapists were the largest professional 
group (19.5%, 8/41). There were no occupational therapy 
participants with more than 10 years of experience. Half 
of all participants worked in public institutions, while 
the other half worked in private institutions/organiza-
tions. Among the professional groups, only more than 
half of physiotherapists (63.4%, 26/41) worked in private 
institutions/organizations.

Among the participants, 48.3% (29/60) held a bach-
elor’s degree, 28.3% (17/60) had a master’s degree, and 
23.3% (14/60) had a Doctor of Philosophy (PhD). In fact, 
more than half of the participants (51.6%, 31/60) had a 
postgraduate degree. The highest education level was 
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observed among academicians, with 75% (9/12) holding 
a PhD (Table 1).

According to the therapists’ responses, the most com-
mon time for starting rehabilitation after flexor tendon 
repair was post-operative weeks 0–1 (31.7%, 19/60), 
while the least common time was post-operative weeks 
6 and beyond (16.7%, 10/60). Other responses included 
2–3 weeks (30%, 18/60) and 6 weeks or later (21.7%, 
13/60).

Among the therapists participating in the study, 78.3% 
(47/60) reported having the opportunity to communi-
cate with the surgeon, 20% (12/60) indicated that they 
sometimes had the opportunity to communicate with the 
surgeon, and 1.7% (1/60) reported not having the oppor-
tunity to communicate with the surgeon (Fig. 1). Addi-
tionally, the therapists reported that 21.6% (13/60) of the 
repairs were performed by orthopedic surgeons, while 
78.4% (47/60) were performed by hand surgeons.

The rehabilitation protocol most preferred by thera-
pists was a combination of early active and early passive 
motions. The preferences of therapists for rehabilitation 
protocols, in order, were combined (60%, 36/60), early 
active motion (28.3%, 17/60), early passive motion (10%, 
6/60), and immobilization (1.7%, 1/60).

Most therapists (33.3%, 20/60) reported administer-
ing a total of 15 rehabilitation sessions following flexor 
tendon repair. Other therapists reported administering 
30 sessions (26.7%, 16/60), 20 sessions (16.7%, 10/60), 10 
sessions (16.7%, 10/60), or selected “Other” (6.7%, 4/60). 
The “Other” responses included statements such as “until 
recovery” or “depending on the condition of the hand.”

Most therapists reported that the duration of a ses-
sion was typically between 20 and 40 min (45%, 27/60). 
Additionally, 43.3% (26/60) of therapists indicated that 
the session duration was longer than 40 min. A minority 

Table 1  Demographics of therapist
Physio-
therapist
n = 41

Aca-
demic
n = 12

Occupation-
al therapist
n = 7

Total
n = 60

Experience (%)
  0–5 years 51 33 71 50
  6–10 years 10 25 29 15
  11–15 year 12 17 12
  16–20 years 20 17 17
  20+ years 7 8 7
Institution (%)
  State 37 83 71 50
  Private 63 17 29 50
Education level (%)
  Bachelor’s degree 63 8 9 48
  Master’s degree 32 17 29 28
  Doctor of Philosophy 5 75 43 23

Fig. 1  Timing of rehabilitation initiation and communication with the surgeon
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(11.7%, 7/60) reported that the session duration was 
between 15 and 20 min.

When the frequency of sessions was surveyed, the 
responses varied significantly. 35% of therapists (21/60) 
reported 5 sessions per week, 31.6% (19/60) reported 3 
sessions per week, 18.3% (11/60) reported 2 sessions 
per week, 1.6% (1/60) reported 1 session per week, 1.6% 
(1/60) reported 6 sessions per week, and 11.6% (7/60) 
reported that the number of sessions per week varied 
(Fig. 2).

In response to the question about what therapists 
relied on when selecting a rehabilitation protocol, the 
most common answer was experience (44/60). This was 
followed by familiarity/what was taught in undergraduate 
and graduate education (26/60), literature review - level 
of evidence (13/60), and the surgeon’s decision (3/60) 
(Fig. 3).

The most used assessment method in rehabilitation 
was the normal joint range of motion measurement 
(51/60). This was followed by pain assessment (47/60), 
sensory assessment (43/60), scales (DASH, Duruöz, etc.) 
(25/60), performance tests (9-Hole Peg Test, etc.) (15/60), 
and clinical observation only (12/60) (Fig. 4).

The most common complication encountered by ther-
apists was adhesion (44/60), while the least common 
complication was re-rupture (9/60). Contracture/joint 
stiffness was the second most frequently observed com-
plication after adhesion (39/60) (Fig. 5).

Discussion
The demographic profile of the participating therapists 
indicates a relatively young workforce in terms of their 
professional experience in hand therapy. This may reflect 
the increasing interest and involvement in the field of 
hand rehabilitation in Turkey following graduation [20]. 
Furthermore, the fact that more than half of the par-
ticipants hold postgraduate degrees suggests that clini-
cal and academic efforts may be progressing in parallel, 
potentially creating a strong foundation for interdisci-
plinary collaboration. In this study, half of the therapists 
work in public institutions, while the other half work in 
the private sector. However, these findings are based on 
a small sample of only 60 therapists, and the sample size 
may not fully represent all hand therapists in Turkey.

Some experts are concerned that starting rehabilitation 
early may increase the risk of tendon rupture [25], while 
others believe that a strong suture will allow for early 
mobility [26, 27]. In a survey study conducted by Bigorre 
et al. on surgeons, it was found that 28% of surgeons did 
not begin rehabilitation until the 7th day post-repair, and 
20% waited until the 15th day. This means that nearly 
half of the surgeons recommended starting rehabilitation 
within the first two weeks post-repair [21]. In the present 
study, most therapists (%61.7, 37/60) reported starting 

rehabilitation in the early period (%31.7 within 0–1 week, 
%30 within 2–3 weeks). One of the most striking rea-
sons for the early initiation of rehabilitation. In the pres-
ent study study could be the therapists’ opportunity for 
communication with the surgeon. This is supported by 
the fact that 78.3% (47/60) of the therapists in the present 
study reported having the opportunity to communicate 
with the surgeon. Previous studies have shown that open 
communication between therapists and surgeons short-
ens the time to begin therapy. This is because it allows for 
both the patient’s referral to therapy and the therapist to 
feel more confident in their approach [25].

The choice of rehabilitation protocol following flexor 
tendon repair is another controversial topic. With 
advancements in surgery, current literature is shifting 
towards early mobilization protocols [11, 12]. However, 
early mobilization protocols are quite diverse in them-
selves, and there is still no established gold standard. 
Studies generally suggest that passive mobilization pro-
tocols, compared to early active mobilization protocols, 
have a lower risk of rupture but result in greater joint 
motion limitations [5, 28]. In the present study, in line 
with current literature, the trend among therapists in 
Turkey was towards early mobilization protocols. The 
majority combined early active and early passive mobi-
lization, while a significant proportion used only early 
active mobilization. Several factors, such as the surgi-
cal procedure, the strength of the repair, the patient’s 
compliance, and the therapist’s experience, are taken 
into account when selecting a protocol [11]. Indeed, in 
the present study, most therapists indicated that they 
consider their experience when choosing a protocol. 
Although half of the participating therapists have 0–5 
years of experience, the frequent exchange of knowledge 
and experience in the field of hand therapy in Turkey may 
be one reason why experience plays a significant role in 
protocol selection. Additionally, despite having fewer 
years of experience, the number of flexor tendon repair 
patients treated annually may be high. Many therapists 
who are members of the Hand Therapists Association in 
Turkey are professionals who have proven themselves to 
the surgeons they collaborate with, and therefore, they 
may exercise a considerable degree of experience-based 
autonomy when selecting treatment approaches. Not 
investigating the number of patients treated annually 
who have undergone flexor tendon repair is a limitation 
of our study. The success of rehabilitation is not solely 
determined by which protocol is selected. The success of 
the repair associated injuries, the severity of the trauma, 
the quality of the rehabilitation applied, and the patient’s 
compliance are also crucial factors for the success of 
rehabilitation. Especially, the patient’s adherence to pre-
cautions, commitment to home exercises, and participa-
tion in sessions significantly influence the effectiveness 
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Fig. 2  Characteristics of rehabilitation
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of the treatment, independent of the protocol applied 
[12, 29, 30]. Based on the responses from the 60 thera-
pists in our survey, there appears to be a preference for 
early active mobilization and combined protocols, which 
aligns with current evidence.

In the present study, the most frequently reported total 
number of sessions was 15, followed by 30 sessions. The 
total number of sessions is often influenced more by 
national health insurance policies than by therapist dis-
cretion. The duration of each session was reported to be 
mostly longer than 40 min. The most common response 
was a rehabilitation frequency of five sessions per week, 
which again appears to be influenced by healthcare sys-
tem policies. However, it is evident that there is no con-
sensus regarding the optimal frequency of rehabilitation.

In the present study, the most used outcome measure 
by therapists was the assessment of normal joint range of 
motion, followed by pain and sensory evaluations. Since 
flexor tendon injuries often cause finger movement limi-
tations, they lead to impaired hand function and reduced 
quality of life, making range of motion assessment par-
ticularly important [14]. However, studies show that 
range of motion does not always align with functional 
outcomes, as functionality is influenced by multiple fac-
tors [31].

Our findings indicate that tools measuring functional-
ity and performance were used less frequently, possibly 
due to time constraints, limited resources, or insufficient 
training. To address these issues, it is recommended to 
implement in-service training programs specifically for 
clinicians, develop guidelines on the use of standard-
ized assessment tools, and organize educational seminars 
or workshops to highlight the importance of these tools 
in clinical practice. Additionally, more comprehensive 
theoretical and practical content related to functional 
and performance-based assessments could be incorpo-
rated into educational curricula. Such initiatives may 

Fig. 5  Most common complications

 

Fig. 4  Assessment method used

 

Fig. 3  Criteria for selecting a rehabilitation protocol

 



Page 8 of 9Karacam and Gultekinler BMC Musculoskeletal Disorders          (2025) 26:705 

encourage therapists to use functional and performance-
based measurement tools more widely and effectively.

Flexor tendon injuries are often accompanied by digi-
tal nerve injuries due to their anatomical proximity [32]. 
Therefore, sensory evaluation along the finger is essential, 
and most therapists in the present study reported per-
forming it. Although pain pathways can be sensitized due 
to surgical trauma, minimally invasive techniques have 
reduced postoperative pain [33]. Still, pain remains one 
of the most frequently assessed parameters, likely due to 
its biopsychosocial impact.

Although there have been advancements in the repair 
and rehabilitation of flexor tendon injuries in recent 
years, complications still occur. Potential complica-
tions include rupture, adhesion, contracture, revision 
surgeries, delayed wound healing, pulley insufficiency, 
triggering, persistent pain, gap formation, sensory loss, 
quadriga, swan neck and lumbrical plus deformity [13, 
14, 17]. In the present study, the most frequently reported 
complication was adhesion. Adhesion formation is the 
most common and one of the most challenging compli-
cations to prevent in flexor tendon injuries [34]. Current 
approaches to flexor tendon repair advocate for early 
mobilization; however, factors such as pain, swelling, and 
patient compliance may still hinder postoperative reha-
bilitation efforts [35]. On the other hand, recent studies 
have increasingly focused on pharmacological agents 
to prevent adhesion formation, and these investigations 
show promising potential [35, 36]. Following adhesion, 
the second most frequently reported complication by 
therapists was contracture/joint stiffness. Joint contrac-
tures can also be prevented through proper splinting—in 
a position of 0–30° wrist flexion, 50–90° MCP flexion, 
and full IP joint extension—and the implementation of 
early rehabilitation protocols [17, 37]. Joint stiffness is 
considered an early-stage complication [38]. In the pres-
ent study, therapists may not have had the opportunity 
to evaluate most patients in the long term and may have 
considered joint stiffness as an early-stage complica-
tion. The third most frequently reported complication 
was re-rupture. Even though the majority of therapists in 
the present study implemented protocols incorporating 
early active mobilization and combination approaches, 
and initiated rehabilitation in the early postoperative 
phase, re-rupture did not emerge as a commonly encoun-
tered complication. This finding may be attributed to the 
adherence to contemporary surgical and rehabilitation 
principles for flexor tendon repair, which have substan-
tially mitigated the risk of tendon re-rupture in clinical 
practice [39].

Limitations
The primary limitation of our study is the number; 
therefore, there is a risk of bias. Although the findings 

obtained are valuable, they may not fully reflect the 
overall national landscape of hand rehabilitation prac-
tices in Turkey. Also, in Turkey, the title of certified hand 
therapist is not officially recognized. Although the Hand 
Therapists Association (​h​t​t​p​​:​/​/​​w​w​w​.​​e​l​​t​e​r​​a​p​i​​s​t​l​e​​r​i​​d​e​r​n​e​g​
i​.​o​r​g​/) was established in 2004 to bring together ​t​h​e​r​a​p​
i​s​t​s working in the field of hand therapy, not all profes-
sionals in this field may be members of the association. 
While the number of therapists working in hand therapy 
is lower compared to other rehabilitation fields in Tur-
key, the exact number remains unknown. One limitation 
of our study is the exclusion of certain technical aspects 
from the survey, such as splint design and duration, as 
well as the average number of tendon injury patients 
treated per year.

Conclusion
In conclusion, there is an increasing tendency toward 
early mobilization, particularly in alignment with global 
trends, in the rehabilitation following flexor tendon 
repair in Turkey. Rehabilitation is predominantly initi-
ated within the first three weeks after tendon repair. 
Most hand rehabilitation therapists in Turkey have the 
opportunity to communicate with surgeons. However, 
there is considerable variation among therapists regard-
ing parameters such as the frequency, duration, and total 
number of rehabilitation sessions. In the context of hand 
rehabilitation in Turkey, clinical experience plays a criti-
cal role in therapists’ decision-making processes. Adhe-
sion was identified as the most frequently observed 
complication. The originality of this study lies in being 
the first to evaluate the current approaches of hand ther-
apists in Turkey toward flexor tendon injuries. It is rec-
ommended that future studies be conducted with larger 
and more representative samples of therapists involved 
in post–flexor tendon repair rehabilitation. Furthermore, 
comparative analyses should be included to encourage 
standardized, evidence-based approaches in the rehabili-
tation of flexor tendon injuries.
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