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AbstrAct

Introduction: There are multiple approaches described in the literature for the treatment of fractures that involve the posterior 

columns of the tibial plateau. We present an anatomical intergastrocnemius approach for the treatment of all fractures involving 

the posterior component. It allows access with complete visualization of the entire posterior region, facilitating the reduction and 

placement of the osteosynthesis material necessary to achieve the most stable configuration. surgical technique: We describe 

the posteromedial intergastrocnemius approach to access the tibial plateau performed by our team. conclusion: We consider 

that this approach represents an option to consider when treating fractures that affect both posterior columns, some of them in 

isolation, or the tibial insertion of the PCL. Although the neurovascular structures require constant attention during the surgical 

procedure, their direct vision and their meticulous protection, performed by experienced surgeons, minimizes the risk of injury, and 

their manipulation is not a contraindication for using this approach.

Key words: Tibial plateau fractures; intergastrocnemius approach; posteromedial tibial plateau approach; posterior tibial plateau 

approach; tibial plateau osteosynthesis.

Level of Evidence: IV

Abordaje intergemelar posteromediano del platillo tibial. Descripción de la técnica quirúrgica.

rEsumEn

Introducción: Se han publicado múltiples abordajes para el tratamiento de las fracturas que involucran las columnas posterio-

res de los platillos tibiales. Presentamos un abordaje anatómico intergemelar para tratar todas las fracturas con compromiso del 

componente posterior. Este procedimiento permite el acceso con visualización completa de toda la región posterior facilitando 

la reducción y colocación del material de osteosíntesis necesario para lograr la configuración más estable. Se describe el abor-

daje intergemelar posteromediano de acceso al platillo tibial descrito por nuestro equipo. conclusiones: Consideramos que 

esta vía de abordaje representa una opción por tener en cuenta al tratar fracturas que afecten ambas columnas posteriores, 

alguna de ellas de manera aislada o la inserción tibial del ligamento cruzado posterior.  Si bien las estructuras neurovasculares 

requieren atención constante durante el acto quirúrgico, la visión directa de ellas y su protección meticulosa, realizada por 

cirujanos experimentados, reduce al mínimo el riesgo de lesión y su manipulación no es una contraindicación para la elección 

de esta vía.

Palabras clave: Fracturas de platillo tibial; abordaje intergemelar; abordaje posteromediano; abordaje posterior del platillo tibial; 

osteosíntesis. 
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IntroductIon
Several approaches have been described for the treatment of fractures involving the posterior columns of the 

tibial plateaus. 7% of all tibial plateau fractures compromise the posterolateral column,1 which, due to its anatomi-
cal features, is difficult to access. To date, no single approach has been described that allows the treatment of this 
entire sector. The management principles of all tibial plateau fractures are based on the anatomical reconstruction 
of the articular surface, the restoration of the mechanical axis and length of the tibia in the coronal and sagittal 
planes, and the absolute stability to allow early mobilization and avoid joint collapse.2

For many years, tibial plateau fractures were treated only anteriorly or using a posteromedial approach that al-
lowed, with some limitations, to stabilize the posteromedial column. The use of posterior accesses was disregarded 
due to their technical difficulty associated with high complication rates. Surgery in the posterior region of the knee 
can be challenging due to the presence of neurovascular structures at risk, such as the tibial nerve, popliteal artery 
and vein, lateral and medial sural cutaneous nerve, anterior tibial vascular bundle (known as trifurcation), and the 
common fibular nerve, so it is rarely used in routine practice. A safe and successful posterior approach requires 
detailed anatomical knowledge of the location of these structures and their possible variants.2-4 Tomaszewski et al.5 
proposed a classification based on the variations in the origin of the anterior tibial artery in relation to the popliteus 
muscle, which we consider very useful to know in order to reduce the risk of vascular injury.

Currently, multiplanar and 3D CT reconstructions are used for the evaluation of joint involvement.6-10 Based on 
these new imaging advances, Luo et al.11 proposed the three-column theory, emphasizing the relevance of fractures 
oriented in the coronal plane. Chang et al.12 proposed dividing the articular surface into four quadrants to better 
understand these injuries.

The new Kfuri-Schatzker13 classification brings these concepts together and introduces the idea of the “main 
fracture plane”. The recognition of the main fracture plane is essential for preoperative planning, as well as the 
correct positioning of the patient, the choice of the surgical approach, and determining where to place the osteo-
synthesis material to achieve the most stable fixation.

We know that placing the osteosynthesis material in the fracture plane is essential to achieving correct stabiliza-
tion of the tibial ring.13,14 Direct access to the fracture site is the only way to achieve this. In cases of compromise 
of the posterior columns, not treating them by direct access leads to poor reduction and insufficient stabilization 
which translates into worse functional results.15

The objective of this study is to present a gastrocnemius splitting anatomic approach to treat all fractures with 
posterior component involvement. This approach achieves complete visualization of the entire posterior region, 
facilitating the reduction and placement of the osteosynthesis material necessary to achieve the most stable con-
figuration.

Surgical technique
Patient position: The surgical position of choice is ventral decubitus, with a subsequent positional change of the 

patient for a lateral or medial anterior parapatellar approach depending on the involvement and need for implant 
placement; or a floating position (Figure 1) that allows the change in the position of the patient with external and 
internal rotation of the affected limb without the need to change the surgical fields.

Figure 1. Floating position. It allows changes in the position of the limb for intraoperative access to the posterior and anterior 
plateau as needed.



Posteromedial Intergastrocnemius Approach

Rev Asoc Argent Ortop Traumatol 2022; 87 (2): 273-284 • ISSN 1852-7434 (online) 275

Description of the approach: Patient under subarachnoid anesthesia (spinal block). It is preferred not to use 
a hemostatic cuff, as this makes it easier to recognize the vascular structures, protect them during surgery, and 
perform correct hemostasis and the necessary ligatures for the release and mobilization of the popliteal neuro-
vascular bundle. It also facilitates closure without soft tissue edema and minimizes the possibility of deep vein 
thrombosis.

Skin incision:  A vertical approach centered on the midline is performed, taking the skin line between the gas-
trocnemius heads as a reference (Figure 2). The approach will be extended proximally and distally on demand as 
required by the fracture. An inverted L-shaped skin approach with a longitudinal branch at the medial level and a 
transverse branch at the level of the fold can also be used (Figure 3).

Figure 2. Dermographic marking of the 
medial posterior approach.

Figure 3. Dermographic marking of the 
inverted L-shaped posterior approach.
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The superficial fascia is sectioned and the small saphenous vein is immediately visualized together with the sural 
cutaneous nerve running over the gastrocnemius midline (Figure 4).

Figure 4. Opening of superficial fascia, visualization of the small saphenous 
vein and sural cutaneous nerve, and release for their repair.
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By means of blunt dissection, the gastrocnemius heads are separated, exposing the popliteal fossa (Figures 5 and 
6). The release of the popliteal neurovascular bundle in order to mobilize it usually requires ligation of its infero-
medial and inferolateral genicular branches without compromising the irrigation of this anatomical sector due to 
its multiple anastomoses. It is advisable to perform this maneuver with slight knee flexion to avoid its tension. If 
necessary, the release can be extended to the soleus arch. Special care should be taken with the medial gastrocne-
mius nerve whose iatrogenic injury may cause its denervation and consequent atrophy. 

Figure 5. Blunt dissection of both gastrocnemius bellies performed with the index finger. 

Figure 6. Popliteal neurovascular bundle recognition and release. If necessary, ligation of 
its collateral vessels is performed on demand to be able to mobilize the bundle as needed.
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With a blunt separator, the popliteal bundle can be lateralized or medialized as required, thus creating two trian-
gular working windows, one medial and one lateral. The medial window is framed by the popliteal bundle (artery) 
on its lateral side and the semimembranosus and medial belly of the gastrocnemius (Figure 7). The lateral window 
is framed by the popliteal bundle (nerve) on its medial side, the biceps femoris muscle, and the lateral belly of the 
gastrocnemius (Figure 8).

Figure 7. The medial window is completely 
exposed. The popliteal neurovascular bundle 
can be seen on the right side of the image 
forming the base of a triangle with its sides 
formed by the internal gastrocnemius and the 
semimebranosus at its upper part.

Figure 8. The lateral window is observed 
in its complete exposure. The image does 
not correspond to the same subject since 
the fracture did not require reaching the 

posterolateral wall. It is observed how the 
popliteal bundle is displaced medially, 

forming the base of the window, with its 
upper side formed by the biceps femoris 
and the common fibular nerve (external 

popliteal sciatic nerve) and its lower side 
formed by the external gastrocnemius.
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To widen the approach, tenotomy of one or the other head of the gastrocnemius can be performed taking into 
account its subsequent reinsertion. The plantaris muscle can be split in the lateral window. The dissection of the 
popliteus muscle is performed from its insertion at the medial side in a superolateral direction towards the posterior 
side of the external plateau (Figure 9). 

Figure 9. The dissection of the popliteus muscle is observed from the lateral end of the articular side of the 
plateau towards medial to expose the posterior aspect of the plateau.
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The curettage of the popliteus muscle in a distal direction exposes the entire bone surface (Figure 10). This 
should be done neatly and with correct visualization to avoid any possible injury in case there is an aberrant an-
terior tibial artery below this muscle. If the approach is used to repair the PCL, it is not necessary to resect the 
popliteus muscle.

Figure 10. The curettage of the popliteus muscle leaves the entire bone surface exposed.

Capsulotomy allows the joint to be exposed in order to place the osteosynthesis material  (Figures 11). We use 
the femoral distractor to obtain greater joint visualization.

For the closure, it is important not to forget to reinsert the popliteus muscle and the gastrocnemius heads in those 
cases where their dissection was necessary. Then, the deep and superficial fascia, subcutaneous cellular tissue, 
and skin are closed with simple sutures.
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Figure 11. The posterior and lateral aspects and the possible placement of the osteosynthesis material with their respective 
radioscopic controls are observed.

dIScuSSIon
Tibial plateau fractures account for about 1% of all fractures; 55-70% correspond to the lateral plateau; 10-23%, 

to the medial plateau; and 30% involve both.16 The study by Yang et al.1 revealed that of all posterior column inju-
ries, 45.7% compromise the posteromedial column; 35.1%, the posterolateral column; and 19.2%, both posterior 
columns.

It is important to highlight the importance of understanding the anatomical variables of the popliteal artery and 
its branches as described in the research of Tomaszewski et al.5 and Bose and Ramanathan17. The former proposed 
the classification based on the origin of the anterior tibial artery and its variants which we consider vital to under-
stand in order to avoid any risk of vascular injury. We suggest including an angiotomography study for pre-surgical 
planning. 
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Open reduction and internal fixation are traditionally performed by anterolateral and medial approaches. Ini-
tially, posterior approaches were discouraged due to their technical difficulty due to both the complex anatomy 
of the region and the high risk of both vascular and nerve iatrogenic injury. Currently, not performing adequate 
stabilization of the fragments by posterior approach is understood as a failure in the treatment of the fracture, due 
to the worse functional outcomes.18

In the decade of 1960, Trickey19 described the use of a similar interval to the approach proposed by our team 
for the reinsertion of the posterior cruciate ligament. The field of work was very limited and, due to its use, the 
modifications introduced by our team for the extension of the approach or the opening of the popliteus muscle to 
reach the posterolateral region were not necessary.

In 1993, Hoppenfeld and DeBoer20 described a posteromedial approach that they did not initially use for the 
treatment of fractures. Continuing this line of work, in 1997, De Boeck and Opdecam21 published an article about 
seven patients treated by this approach. Georgiadis22 treated four patients with a double approach, anterior and 
posteromedial, for the said fragment.

In 1997, Lobenhoffer et al.10 described an approach that allowed access to the posteromedial region of the tibial 
plateau and PCL, reproducible and relatively safe in vascular terms, by using the interval between the pes anseri-
nus and the internal gastrocnemius. Its limitation is that it does not allow reaching the posterolateral region. At the 
same time, they described a posterolateral approach with osteotomy of the fibular neck, which improves the lim-
ited access described by Minkoff for the treatment of an osteoid osteoma and later modified to treat fractures to-
gether with Jaffe and Menendez.23 The proximal fibular osteotomy achieves an acceptable working field, but it is 
a traumatic procedure that adds comorbidities, such as the release of the posterolateral angle and great periosteal 
separation, with important structures at risk, such as the common fibular nerve (external popliteal sciatic nerve).

In 2010, Frosch and Balcarek24 described an approach without fibular osteotomy that allowed adequate visual 
access and reduced iatrogenic injury to the soft tissues and structures of the posterolateral angle. When using the 
interval between the biceps femoris muscle and the head of the lateral gastrocnemius, it is necessary to identify 
the common fibular nerve (external popliteal sciatic nerve) and its mobilization in the surgical procedure, with 
the risk of a possible intraoperative injury.

Our approach uses the intergastrocnemius interval, anatomically located in a medial position that allows access 
to both posterior columns at the same time. Thus, it offers an adequate surgical field that enables correct visual-
ization and simplifies achieving adequate reduction and stabilization. The possibility of extending it and using the 
popliteal bundle as a mobile element, medializing it to generate a second working window, is useful when simple 
lateralization is insufficient to comfortably reach the posterolateral angle. This allows all fractures involving the 
posterior columns to be treated with a single approach and makes it a reproducible, useful, and versatile way of 
working. The presence of the popliteal bundle in the surgical field allows us to protect it correctly, reaching a 
high level of safety.

concluSIonS
We believe that this approach represents an option to consider when treating fractures involving both posterior 

columns, either one of them in isolation, or the tibial insertion of the PCL.  Although the neurovascular structures 
require constant attention during the surgical procedure, the direct vision of these structures and their meticulous 
protection, performed by experienced surgeons, minimizes the risk of injury and their manipulation is not a con-
traindication for the choice of this approach.
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