
patient to return to an optimal level of function.
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INTRODUCTION
Injuries to the hamstring muscle and tendon complex are common 
in athletes across many sports[1-4]. Distal hamstring injuries most 
frequently involve the biceps femoris component of the muscle com-
plex[5,6]. This occurs within the muscle belly or musculotendinous 
junction more often than complete rupture or avulsion of the tendon. 
Distal semitendinosus injury likely accounts for a minority of overall 
distal hamstring injuries[7]. The published literature on management 
of distal semitendinosus rupture is limited to case reports and case 
series. Treatment approaches and recommendations vary between 
studies. Interestingly, the published cases are often elite athletes in 
whom peak performance of lower limb function is critical. Time to 
return may be a critical factor in managing athletes. This may not be 
as critical in non-athletes if outcomes are similar between treatments. 
Semitendinosus graft is often used for anterior cruciate ligament re-
construction. Functional outcomes following this procedure can pro-
vide a patient with guidance of expectations following injury to the 
tendon. This paper aims to provide clarity on current evidence and 
provide the clinician an algorithmic approach to guide them when 
managing a patient with distal semitendinosus rupture.

CASE REPORT
A 21-year-old male semi-professional rugby union player presented 
4 days following an injury in a match. During the game he broke free 
from a tackle but while reaching to stretch for the try line he felt a 
pop in the medial right knee region. He played on for another 5 min-
utes but was limited by pain and inability to push off and accelerate. 
Examination revealed tenderness in the pes anserine region. A sulcus 
was notable in the distal medial hamstring which was accentuated by 
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ABSTRACT
Literature regarding the management of distal semitendinosus 
rupture is limited. Though uncommon, distal semitendinosus rupture 
does occur, particularly in athletes. Clinicians are presented with a 
treatment dilemma in choosing between non-operative and operative 
methods without a consensus in the management approach. This 
is particularly challenging when managing patients who demand 
optimum function after recovery from injury. This was also the 
situation in the case that is reported in this paper. Using available 
literature, a treatment algorithm has been formulated in the form of 
a flowchart to simplify the decision-making process. The treatment 
flowchart guides the clinician in the initial treatment decision and 
specific patient measures that can determine treatment success. 
This approach was used successfully in the management of the 
case presented. The patient outcome focussed algorithm ensures 
that their functional goals are prioritised and any complications that 
occur in the treatment process can be addressed in a timely manner. 
The overall goal of whichever treatment process is chosen is for the 
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Figure 1A, 1B, 1C: Coronal, Sagittal and Axial views demonstrating discontinuity of the semitendinosus tendon and extensive oedema in the pes anserine 
region.

A B C

knee flexion. There was reduced tension in the palpable part of the 
semitendinosus. Knee flexion power was reduced compared to the 
contralateral side. MRI of the right knee confirmed complete rupture 
of the semitendinosus and gracilis components at the pes anserine but 
intact sartorius attachment. The semimembranosus was also intact 
(Figure 1A, 1B, 1C).
    A patient centred algorithmic treatment approach ensued. 
Primary care was provided by the Sports medical practitioner with 
orthopaedic surgeon consultation. Rehabilitation was facilitated by 
a physiotherapist with regular guidance from the Sports medical 
practitioner. Both non-operative and operative options were discussed 
with the patient. In particular, the likely longer rehabilitation 
process of non-operative management was also discussed. From the 
available literature, a flowchart describing a treatment algorithm 
was formulated (Figure 2). This approach was used to assist both 
the patient and the clinician in formulating a collective decision at 
each step of the management regimen. The patient was agreeable to 
a longer rehabilitation process. The injury occurred with the season 
already underway. The patient reasoned that were likely to miss the 
remainder of the season with or without operative treatment. The 
patient was aware that should they require surgery for failure of non-
operative treatment this would likely involve debridement rather than 
a primary repair of the tendon.
    The patient underwent an extensive rehabilitation process with 
regular interval follow up. At 4 weeks they had achieved a range of 
motion of 0 to 130 degrees in the affected knee. They had progressed 
to 20kg goblet squats. By 2 months the patient was squatting 120 
kg for 8 reps which was 20 kg less than their personal best. He 
commenced light running at 2 months and returned to early contact 
training at 3 months. The player returned to playing off the bench 4 
months post injury for the last 3 games of the season for a cumulative 
total of 25 minutes. At 10 months following injury the patient had 
no pain and had returned to their normal squat and deadlift weight 
regime. They returned to playing a full 80-minute game at 11 months 
post injury without any clinical concerns. 

DISCUSSION
Review of the literature revealed 2 case reports and 2 case series 
outlining patients with rupture of the distal semitendinosus. Cooper 
and Conway performed a retrospective case series spanning 14 years 
of distal semitendinosus ruptures in elite athletes. Patients either 
underwent acute non-operative treatment or surgical resection of the 
tendon. Patients were considered recovered when they had > 80% 

Figure 2 Treatment Flowchart used to guide management of distal semitendinosus rupture.

requirements of their usual activities or sport. This would be 
consistent with general rehabilitation guidelines for musculoskeletal 
injuries. Regular follow up through the process is encouraged 
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Table 1 Summary of findings in published case reports and case series on patients with distal semitendinosus rupture

Study Patients Level of 
evidence Sport(s) Management Comment

Adejuwon 
et al[1]. 2 Case report 

(IV) Sprinting
Non-operative: Initial 
rest followed by 
focused rehabilitation

Both cases had MRI confirmed complete rupture of the Semitendinosus 
tendon. Season best time for 100m achieved at 10 months and 12 months

Cooper 
et al [6]. 25 Case series 

(IV)

8 Baseball (MLB), 8 
American football  
NFL), 1 Hockey 
(NHL)

Non-operative: 
rehabilitation, 
Operative: Resection 
of tendon

Cases spanning 14 years. Diagnosis confirmed on MRI of complete 
semitendinosus rupture. 17 patients followed up. 5/12 players managed 
non-operatively later required surgery. Remaining 7 returned to play 
successfully. 5 players had surgery all returned to play. Symptoms 
persisted for 18 months in one surgical patient. Recovery time with acute 
surgery à 6.8 weeks Non-operative à 18.4 weeks

Kelly 
et al[11] 1 Case report 

(IV)
Australian rules 
football (AFL)

Operative: Repair 
with reattachment of 
semitendinosus direct 
to attachment

MRI confirmed Semitendinosus complete avulsion. Return to competition 
at 9 weeks post-operative with no symptoms. No long term sequalae of 
injury at 2 years

Schilders 
et al[18] 4 Case series 

(IV)
3 Soccer players, 1 
Rugby player Operative: tenotomy

All patients had original diagnosis of partial rupture of distal 
semitendinosus rupture confirmed on MRI. 1 player had previous 
undescribed surgery previously. All players had >4 months of 
conservative treatment but with persistent symptoms of pain and local 
tenderness. All players returned to usual sport although timing was 
unknown

Sekhon & 
Anderson 
[19]

2 Case Report 
(IV)

1 American 
Football (NFL), 1 
Baseball (MLB)

Non-operative: early 
rehabilitation

Both cases were distal semitendinosus avulsion. One was confirmed on 
MRI the other on Ultrasound. 1st case returned to NFL level competition 
in 2 weeks and played the whole season without complication. 2nd 
player returned to major league baseball after 4 weeks with no further 
complication.

strength to the contralateral side, could sprint without pain, completed 
a sports specific rehabilitation and could play at a competitive level. 
The average recovery time for the acute surgery group was 6.8 weeks 
and for non-operative was 18.4 weeks. The total recovery time was 
measured from the date of injury and the length may not accurately 
represent their initial treatment choice. Furthermore, one player in 
the acute surgical group although considered to have recovered in 
3 weeks still had symptoms for 18 months. There was no long-term 
difference in hamstring flexibility or function[8].
    Kelly et all reported on the case of a professional Australian rule 
football player. The player underwent an acute surgical repair of the 
distal semitendinosus tendon with a longitudinal incision overlying 
the pes anserine region. The surgical technique and the approach used 
had not been previously described in the literature for management 
of this condition. The patient returned to competition at 9 weeks 
post-operative with no complication. The authors determined that 
repair of the tendon was possible and associated with an expeditious 
return to play[9]. Schilders reported the case of 4 athletes with 
partial semitendinosus rupture. 3 of the 4 patients had 4 months of 
conservative treatment while one patient had an undisclosed surgery 
previously. The patients reported ongoing pain or loss of explosive 
movement. They underwent a tenotomy procedure and reported no 
symptoms at 6 weeks follow up[10].
     Another study reported two cases of distal semitendinosus rupture 
in sprinters. The patients underwent a focused rehabilitation program. 
At 12 months one patient had achieved season best times in 100m and 
200m and the other patient achieved a season best time at 10 months 
over a 100m. The authors thus advocated for non-operative treatment 
as full recovery could be achieved[11]. Sekhon and Anderson also 
reported 2 cases of distal semitendinosus avulsion which were non-
operatively managed. One patient had an ultrasound demonstrating 
4cm retraction of the distal semitendinosus tendon but did not have 
an MRI. With aggressive rehabilitation the player returned to major 
league level competition in 4 weeks. The other was also treated 
non-operatively. The player returned to the NFL competition after 2 
weeks but required local anaesthetic injection for the first games after 
return[12]. The findings of the studies are summarised in Table 1. 
    Patient outcome in published case reports and series of distal 

semitendinosus rupture are largely based upon observational 
functional measures rather than imaging findings. Outcomes based 
upon hamstring graft for anterior cruciate ligament reconstruction 
can assist in understanding regeneration potential of the distal 
semitendinosus. In a systematic review evaluating hamstring tendon 
regeneration after harvesting the pooled regeneration rate for the 
semitendinosus tendon was 91% inside one year and 79% when 
including results over a year post harvesting. In the same review, no 
statistical correlation was seen to indicate determinants for tendon 
regeneration including patient sex or duration of immobilisation[13]. 
Eriksson et al. demonstrated regeneration of the semitendinosus 
tendon in 75% of cases at median 7 months with no evidence of 
muscle belly retraction[14].  Nakamae et al used 3D CT reconstruction 
which demonstrated that at 12 months there was regeneration of 
some capacity in all patient’s semitendinosus tendon. There was 
on average 7.3+/-2.0 cm proximal retraction of the muscle-tendon 
junction but not affect the peak torque ration at 12 months[15]. Based 
on patients with a semitendinosus tendon harvesting, patients can 
take reassurance knowing there is capacity for the semitendinosus 
tendon to regenerate in most cases.
    An algorithmic approach assists the clinician in making 
treatment decisions for conditions in which best practice has not 
been conclusively determined. Applying learning points from 
previous studies can be used to formulate a treatment flowchart 
(Figure 1). This can be by clinicians as a guide to managing distal 
semitendinosus rupture cases. Both non-operative and operative 
measures provided good long-term outcomes with consistent return 
to sport. Although it is possible to return to competition prior to 
6 months with non-operative treatment, the early recovery with 
surgery appears more predictable. For this reason, it is used as an 
initial differentiator in the flowchart so that the patient is aware of a 
potentially long rehabilitation process. If the patient still experiences 
issues following initial treatment their options include debridement 
(either primary debridement or secondary debridement of any scar 
tissue) or analgesia or both. There is no information provided on 
the specific rehabilitation protocols in the published cases. For this 
reason, the flowchart mentions an individual specific rehabilitation 
process that would incorporate parameters specific to individual 



so that the management can be appropriately altered should any 
complication arise. Providing the clinician with specific measures 
that have been used in the cases discussed to assess non-operatively 
managed patients provides consistency in managing patients with 
the same injury. Most significantly it ensures recognition of issues 
that can be addressed with delayed surgical treatment as evidenced in 
previous case studies. 
    There are several limitations in making recommendations based 
on case reports and case series. The total number of cases published 
are low. Individual differences both at an individual level as well 
as in the rehabilitation process cannot be accounted for. Notably 
the studies all documented elite level athletes where rehabilitation 
goals are more likely to be enforced. Clinicians are forced to decide 
treatment approach based upon limited literature. It can be confusing 
to determine which case report suits their patient’s situations best 
and then based their treatment decision with only limited evidence. 
The paper synthesises available literature relevant to the topic. It 
serves to provide guidance rather than strict recommendations in the 
management of distal semitendinosus rupture. 
    The flowchart provides outcome measures that can be used to 
assess the effectiveness of the treatment choice and guide the clinician 
through the rehabilitation process. Patients in previous cases have 
demonstrated improved function following a tendon resection after 
initial non-operative treatment[8]. This suggests the limiting factor 
to performance is likely to be pain or scar tissue formation. This is 
evidenced in the flowchart where analgesia might be considered first 
if there is no definitive scar identifiable. Furthermore, factors such as 
sprinting and those specific to an individual’s usual activity or sport 
are regularly part of most sports injury rehabilitation protocols and 
used to determine timing of return to activity. They are only broadly 
mentioned in the case reports on this topic and have been included 
in the algorithm without providing specific details of the outcome 
measures.
    In this paper operative treatment is broadly described as repair or 
resection. There are other considerations that need to be made when 
deciding on operative treatment. Differences exist in not only the 
operative technique but also approach across the cases published. 
Schilders et al described a posterior approach for their tenotomy[10]. 
Cooper and Conway described a posteromedial approach over the 
semitendinosus tendon for resection[8]. Kelly was the only study that 
described a primary repair, and this occurred with an anteromedial 
approach overlying the pes anserine region[9]. The surgical approach 
is surgeon dependent and may also be determined by the anatomical 
location of the proximal tendon. All approaches have the potential to 
endanger neurological structures[16]. The approach used to harvest the 
semitendinosus tendon for anterior cruciate ligament reconstruction 
has also been demonstrated to impact functional recovery. Patients 
who had a posterior approach to the semitendinosus tendon exhibited 
less strength deficit in quadriceps isokinetic testing at 3 months but no 
significant difference in hamstring function. The strength outcomes 
were the same at 6 months for both quadriceps and hamstring. 
The author’s hypothesised that this was due to preservation of the 
sartorius and less subsequent inhibition of quadriceps function[17]. 
Both posterior and anterior approach have been used for resection of 
semitendinosus resection in the cases highlighted. The approach used 
may worth considering in situations where earlier functional return 
is desired and operative intervention is chosen for semitendinosus 
rupture.
    Autologous semitendinosus graft is regularly harvested for anterior 
cruciate ligament reconstruction. Imaging studies have demonstrated 
regrowth of the semitendinosus tendon following grafting in most 
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cases[18,19]. Ultrasound using continuous shear wave elastography 
technique has demonstrated regrowth of the semitendinosus tendon 
post graft harvest, but reduction may occur in shear and viscosity 
moduli. Both these mechanical properties improve over time 
with 80.6% recovery in shear modulus and 78.7% recovery of 
viscosity modulus by 24 months and 39.9% and 46% by 12 months 
respectively when compared to the contralateral side[19]. The regrowth 
potential and functional recovery over this time period are important 
to note having chosen either resection or non-operative treatment 
for semitendinosus rupture. The delayed time period may occur as 
the initial recovered tendon is composed mainly of type III collagen 
which is disorganised and has decreased mechanical strength. With 
progressive rehabilitation the tendon is remodelled to contain more 
type I collagen as is normally most prevalent in tendon structures[20]. 
This would indicate that there is still potential for functional recovery 
beyond 12 months in semitendinosus rupture treated non-operatively 
or with resection. This is particularly relevant in non-athletes who 
should continue to partake in active rehabilitation until they achieve 
their functional goals. The suggested algorithmic approach provided 
in this paper is restricted to management of distal semitendinosus 
injury.
    Distal semimembranosus and distal biceps femoris rupture has 
also been reported but anatomical differences may confer alternative 
management. The long tendinous component of the semitendinosus 
tendon can be separated more easily from scar tissue using a tendon 
stripper thus making resection a more viable option[21]. This contrasts 
with the large distal component of the semimembranosus with 
multiple tendinous components making resection more difficult and 
more likely to be incomplete[22]. Furthermore, distal hamstring injury 
may also be part of a wider injury involving other distal hamstring 
components as well as ligamentous, capsular or bone structures in 
the region[23-25]. All these factors may subsequently alter the required 
management or rehabilitation protocol.

CONCLUSION
The evidence for the management of distal semitendinosus 
rupture is limited to case reports and case series. Evidently despite 
recommendations provided by the authors of these studies there 
exists no consensus on best practice. Both non-operative and 
operative options have proved successful in the cases published. 
Given so it is best to follow a methodical approach that is patient 
centred throughout the treatment process. An algorithmic approach 
provides a simplified guide to the decision-making process. The main 
difference in outcome between treatments is the more predictable 
time to recovery with operative treatment. With an effective 
rehabilitation process non-operative treatment provides patients with 
a long-term outcome comparable to operative treatment that also 
allows the patient to return successfully to high demanding sports. 
If a patient is evaluated methodically and in a timely manner, then 
surgical intervention can still occur if outcome is not as desired with 
initial non-operative treatment.
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