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ABSTRACT 
 

Soft tissue injuries involving the middle third of the tibia can present significant clinical challenges, 
often leading to complications such as infection and nonunion. This article explores the efficacy of 
the medial hemisoleus flap as a valuable surgical technique for addressing these complex wounds. 
Two case reports are presented to illustrate the successful use of this flap in clinical practice. The 
medial hemisoleus flap offers consistent blood supply, improved arc of rotation, and reduced donor 
site morbidity, making it an excellent choice for reconstructive surgery in this anatomical region. In 
the first case, a 17-year-old patient with a history of smoking developed an open fracture in his left 
leg two years after a car accident, which led to a soft tissue defect with exposed bone in the middle 
third of his left leg. In the second case, a 25-year-old male involved in a traffic accident presented 
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with a displaced open bone fracture of the middle third of the tibia and fibula with bone sequestrum. 
Surgical technique, advantages, patient selection criteria, and outcomes are discussed, highlighting 
the significance of the medial hemisoleus flap in addressing these challenging wounds. 
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1. INTRODUCTION 
 
“Open wounds of the tibia can result from various 
causes, including trauma, surgery, or chronic 
ulceration. These wounds can lead to significant 
morbidity and the potential for limb loss, 
particularly when they occur in the middle third of 
the tibia. The middle third of the tibia has limited 
soft tissue coverage, making it susceptible to 
open wounds that may expose the bone and 
increase the risk of infection” [1]. Additionally, 
soft tissue injuries associated with tibial                     
fractures significantly contribute to delayed union 
and/or nonunion, emphasizing the importance              
of early wound coverage to minimize 
complications. 
 
“Local muscle flaps have been shown to 
enhance wound vascularity, provide bulk, limit 
bacterial colonization and infection, and promote 

rapid tissue regeneration” [2-6]. Among these 
flaps, the soleus muscle flap has proven to be an 
excellent choice for soft tissue coverage in the 
middle third of the tibia. This article discusses the 
surgical technique for the medial hemisoleus flap 
and presents two cases to highlight its 
effectiveness in clinical practice. 
 

2. CASE REPORTS 
 

2.1 Case 1 
 

A 17-year-old patient, who had a history of 
smoking, experienced an open fracture in his left 
leg two years after a car accident. This injury was 
managed with four screws and an external fixator 
for a period of 1 year and 2 months. As a result 
of this treatment, a soft tissue defect with 
exposed bone formed in the middle third of his 
left leg. 

 

 
 

Fig. 1. Removal of the intramedullary nailing, thorough debridement of the surgical site, 
trepanning of the exposed bone, and fracture stabilization with an external fixator 

 

 
 

Fig. 2. Hemisoleus flap raising 
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Fig. 3. Flap rotation and tunneling to address the defect 
 

 

 
 

Fig. 4. Split thickness skin graft at a later date 
 

 

 
 

Fig. 5. 1-year post-Op 
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2.2 Case 2 
 

A 25-year-old male involved in a traffic accident presents with a displaced open bone fracture of the 
middle third of the tibia and fibula with bone sequestrum. 
 

 
 

Fig. 6. Preoperative picture showing a displaced fracture of the middle third of the tibia with 
the sequestrum exposed 

 

 
 

Fig. 7. Displaced fracture of the middle third of the tibia and fibula with bone sequestrum 
 

 
 

Fig. 8. Sequestrectomy and realignment of the two bones with placement of a temporary 
surgical cement within the wound bed, and fracture stabilization is achieved by replacing the 

external fixator 



 
 
 
 

El Harti et al.; Int. J. Med. Pharm. Case Rep., vol. 16, no. 4, pp. 19-26, 2023; Article no.IJMPCR.106920 
 
 

 
23 

 

 

 
 

Fig. 9. Coverage by soleus flap 
 

 
 

Fig. 10. Split thickness skin graft at a later date 
 

3. SURGICAL TECHNIQUE (MEDIAL 
APPROACH) 

 
The patient is placed in the supine position with a 
bolster under the contralateral side to facilitate 
external rotation of the extremity. 
 
“The cleavage point between the gastrocnemius 
and soleus muscles is typically located 2 to 3 cm 
from the tibial tuberosity, serving as the 
anatomical location for incision placement”             
[7,8]. 
 
Careful identification and preservation of the 
great saphenous vein and nerve are essential for 
postoperative edema control. 

The incision is made through the skin and 
subcutaneous fascia down to the deep fascia. 
Bridging veins are ligated, and the deep fascia is 
identified. 
 

The gastrocnemius muscle is isolated and 
separated from the soleus muscle. Direct 
muscular arterial branches are identified and 
ligated. 
 

The gastrocnemius muscle is gently reflected 
superiorly and laterally, and separated from the 
soleus muscle. 
 

Dissection is carried out from proximal to distal 
until the conjoined tendon of the Achilles is 
reached. 
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The soleus attachment to the tibia is maintained 
during flap elevation to facilitate dissection, as 
the distal soleus is detached from the Achilles 
tendon. 
 
“The hemisoleus is classified as a type II muscle 
according to the Mathes and Nahai classification” 
[9]. “Its vascular supply is composed of one 
dominant pedicle accompanied by several minor 
pedicles supplying the vasculature to the muscle. 
The blood supply to the medial half of the muscle 
arises from perforators originating from the 
posterior tibial artery. The lateral half is supplied 
by perforators from the peroneal artery, with both 
halves innervated by the motor branch of the 
tibial nerve” [7,8]. 
 
The major and minor pedicles providing 
vasculature to the soleus are identified and 
preserved to enhance flap survivability. 
 
A distinct dissection plane is identified, allowing 
atraumatic separation of the soleus muscle from 
the fascia of the deep posterior compartment. 
 
The soleus muscle is split longitudinally just 
lateral to the central raphe, preserving the 
intermuscular artery. 
 
The muscle is rotated and inset into the defect 
without tension, and a split-thickness skin graft is 
secured to the flap for muscle coverage. 
 
In cases where the flap is questionable, 
temporization with a dermal regenerative 
template and negative pressure wound therapy 
may aid in successful skin grafting at a later date. 
 
A drain is placed between the superficial and 
deep posterior compartments at the harvest site 
for fluid management. 
 
Before flap elevation, surgical sites should 
undergo thorough debridement, and any 
necessary fracture stabilization should be 
performed. 
 

4. DISCUSSION 
 
“Soft tissue injuries with bone exposure in the 
middle third of the tibia can pose significant 
clinical challenges, with high infection and 
nonunion rates” [10,11]. The medial hemisoleus 
flap, originally described by Tobin in 1985 [12], 
has emerged as a valuable option for addressing 
these wounds. This flap offers several 
advantages: 

• Consistent blood supply: The medial 
hemisoleus flap has a reliable blood 
supply, including dominant and minor 
pedicles, enhancing flap survivability [9]. 

• Improved arc of rotation: Splitting the 
muscle past the central raphe improves the 
reach of the flap, making it suitable for 
covering larger defects [12,13]. 

• “Reduced donor site morbidity: Harvesting 
half of the muscle while preserving the 
lateral hemisoleus retains ankle plantar 
flexion strength with minimal donor site 
morbidity” [10,13,14]. 

• Cost-effectiveness: Studies have shown 
reduced hospital stay, operative time, and 
costs when using the medial hemisoleus 
flap compared to free flaps, with equivalent 
postoperative outcomes [15,16]. 

• A skin graft is necessary for complete soft 
tissue coverage with an acceptable 
cosmetic outcome. 

 

This technique offers numerous advantages, but 
its success is also contingent on careful patient 
selection, thorough surgical planning, and 
meticulous execution. 
 

Patient evaluation is a crucial aspect of 
determining the suitability of the medial 
hemisoleus flap. Factors such as the patient's 
overall health, comorbidities, smoking history, 
and vascular status must be carefully assessed. 
In cases of compromised vascular supply to the 
flap region, additional preoperative evaluations 
like vascular Doppler, computed tomography 
angiography, magnetic resonance angiography, 
or angiography may be warranted [17]. 
Identifying patients with adequate vascular 
perfusion is essential to ensure the flap's viability 
and overall success. 
 

The planning phase should include a thorough 
assessment of the soft tissue defect's size, 
location, and associated injuries, such as 
fractures. Soft tissue debridement should be 
performed meticulously to create a healthy 
wound bed for flap placement. Fracture 
stabilization, whether through internal or external 
fixation, is critical to prevent complications and 
ensure the long-term stability of the 
reconstructed area [18]. 
 

Variations of the medial hemisoleus flap and its 
combination with the gastrocnemius flap can be 
considered in cases with larger defects. 
Additionally, a thorough vascular workup may be 
necessary in high-energy trauma cases to 
ensure the viability of the flap [19]. 
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Some surgeons have explored the use of 
osteomuscular flaps or basing the flap distally for 
specific clinical scenarios. The decision to use 
such variations should be based on the individual 
patient's needs and the surgeon's expertise [20]. 
 
Studies comparing the medial hemisoleus flap to 
alternative approaches, such as free flaps, have 
yielded promising results. Thornton and 
colleagues, as mentioned in the article, 
demonstrated reduced hospital stays, shorter 
operative times, and cost savings when using the 
medial hemisoleus flap while achieving 
equivalent postoperative outcomes [16,21]. 
These findings underscore the economic and 
clinical advantages of this technique. 
 
As plastic and reconstructive surgery continually 
evolves, further refinements and innovations 
related to the medial hemisoleus flap may 
emerge. Ongoing research may explore ways to 
optimize flap survival and cosmetic outcomes 
further. Additionally, the development of 
minimally invasive approaches or enhanced 
imaging techniques for vascular assessment may 
improve patient selection and overall flap 
success rates [22]. 
 

5. CONCLUSION 
 
The medial hemisoleus flap has established itself 
as a versatile and reliable option for addressing 
complex soft tissue defects in the middle third of 
the tibia. Its consistent blood supply, improved 
arc of rotation, and reduced donor site morbidity 
make it a preferred choice for many surgeons. 
With careful patient selection, meticulous surgical 
planning, and an understanding of variations and 
combinations, the medial hemisoleus flap 
continues to play a pivotal role in enhancing 
patient outcomes and minimizing complications 
in the field of plastic surgery. Future research 
and innovation hold the potential to further 
enhance the utility and effectiveness of this 
technique. 
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