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Background: A Morel-Lavallée lesion (MLL) is a rare closed degloving injury that usually occurs around the hips and is associated with pelvic fractures after high-energy trauma, which is commonly overshadowed by other severe post-traumatic manifestations. An isolated MLL, mostly caused by low-energy violence, is even rarer. Thus, the rates of misdiagnosis and missed diagnosis are often high. In this case report and literature review, we review the pathophysiology, clinical manifestations, imaging data, and treatment of this lesion to increase awareness of this rare disease.



Case report: We report the case of an isolated MLL in the right thigh caused by trauma, which happened to be one of missed diagnosis both at the initial visit and at the return visit of the patient, with a significant sign of a mass on MRI. Given the size of the lesion, open debridement and irrigation were adopted to treat the lesion, and the patient recovered well post-operatively.



Conclusion: Young surgeons should pay attention to the MLL with sufficient recognization to avoid missed diagnosis and misdiagnosis. Comprehensive physical examination and imaging data play important roles in the diagnosis of MLL. In the early stages of this injury, a detailed history review combined with physical examination and MRI, can reduce the rates of missed diagnosis and misdiagnosis. The choice of the therapeutic scheme depends on the size and severity of the lesion. For an isolated MLL, compared with conservative treatments, we suggest that incision and drainage, along with tissue debridement and a surgically placed drain, will reduce the rates of infection and recurrence.
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Introduction

A Morel-Lavallée lesion (MLL) is a post-traumatic closed degloving soft tissue injury that occurs following high-energy trauma by a shearing force, first described by the French surgeon Morel-Lavallée in 1863 (1). The injury frequently occurs in areas of the dense capillary network (e.g., proximal lateral thigh, buttocks, and knee joints) and flexible skin mobility. When a high energy force is imparted to the soft tissue, a shear force can separate the subdermal fat from the superficial fascia, producing a potential space filled with blood, lymph, and necrotic fatty tissue (2). Generally, the MLL is associated with pelvic fractures and hip fractures following high-energy trauma, which is commonly overshadowed by multiple injuries (3). Thus, the rates of misdiagnosis and missed diagnosis are often high. Different from the MLL, an isolated MLL is mainly caused by low-energy force.

This report presents a patient with an isolated MLL without fractures in the right thigh, which happened to be a case of missed diagnosis both at the initial visit and the return visit. Finally, the patient received surgical intervention including incision and drainage along with tissue debridement and a surgically placed drain. We also reviewed the relevant literature and summarized the pathogenesis, clinical manifestations, and treatment strategies for the MLL. Surgeons require an increased understanding of the lesion so that the rates of misdiagnosis and missed diagnosis could be reduced.



Case report

A 49-year-old healthy female patient presented with anterolateral pain in the upper right thigh, multiple skin contusions, and pain in the left wrist and chest after falling from an electric bike on August 10, 2022. The contusion of the skin of the right thigh was taken into account, and the wound was disinfected with iodophor after the fracture was excluded from the community hospital. However, pain at the lesion site increased, resulting in redness and ecchymosis. When the patient was referred to the outpatient department upon her return visit, an MRI of the right thigh was performed, which suggested right thigh anterolateral subcutaneous effusion and soft tissue mild edema. However, soft tissue edema was diagnosed, and an inexperienced surgeon provided a conservative treatment by administering oral analgesics. Suffering from long-term unremitted pain and swelling, the patient was admitted to the inpatient department for further treatment three weeks later. The symptoms after admission were mainly swelling and pain in the right thigh with anterior and lateral skin abrasions and a slightly red complexion but normal skin temperature. A wide range of skin fluctuations and tenderness existed in the anterolateral thigh, but there was no vertical axis pain in the right lower limb (Figure 1). Magnetic resonance imaging showed no fracture, but an abnormal signal was located in the anterolateral part of the right thigh, between the iliac fascia and the subcutaneous soft tissue. The boundary of the subcutaneous mass was clear, with a range measuring 107  ×  15  ×  150 mm, and no pseudo fibrous capsule was found. Furthermore, the lesion was hypointense on T1-weighted images (T1WI) (Figure 2A) and hyperintense on T2-weighted sequences (T2WI) (Figures 2B,C). The lesion's clinical manifestations and imaging appearances were consistent with an MLL, therefore, we diagnosed it as a closed degloving soft tissue injury.
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FIGURE 1
Clinical images. Multiple contusions, bruising, and a wide range of skin fluctuations on the anterolateral right thigh.
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FIGURE 2
Magnetic resonance imaging of an MLL. (A): An abnormal signal intensity was observed in the subcutaneous tissue and the fascia lata of the anterolateral right thigh, which was hypointense on T1WI (red arrow). (B and C) The lesion was hyperintense on T2WI (red arrow).


Given the size of the lesion, the patient underwent surgical intervention which included an incision and drainage along with tissue debridement and a surgically placed drain. After completion of the sterile preoperative preparation, an incision in the skin and subcutaneous tissue was made along the anterolateral side of the right thigh, with profuse exudation of light red fluids. We found a space between the fascia lata and the subcutaneous fat, which should not exist in a standard anatomical structure. After irrigating the cavity with a large amount of iodophor, hydrogen peroxide, and saline, we used vacuum-assisted closure therapy to promote cavity closure. The cavity was filled with polyethylene alcohol–hydrated seaweed salt foam dressing, with a semi-permeable bio-membrane covering the incision. Then, a continuous vacuum sealing drainage (VSD) device and a percutaneous drain were used to exhaust blood, lymph, and fatty debris. After 1 week, we removed the VSD and used non-absorbable, non-braided sutures to close the deep fascia and skin of the incision (Figure 3), with an elastic bandage binding the injury area of the right thigh. Finally, the patient reported favorable outcomes; wound pain and a wave-like feeling in the anterolateral right thigh disappeared at discharge (Figure 4).


[image: Figure 3]
FIGURE 3
Operation data. No skin fluctuations and no cavity were observed between the subcutaneous fat and the fascia iliaca of the anterolateral right thigh.
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FIGURE 4
Clinical images after healing. Pain, swelling, and previous skin fluctuations in the patient’s right leg disappeared.




Discussion

The characteristics of this case report are consistent with those of a Morel-Lavallée lesion, including the injury mechanism, clinical manifestations, and imaging data. Generally, the lesion is caused by a shearing force, separating the subcutaneous fat and deep fascia and creating a space between them. At the same time, capillaries and lymphatics in soft tissue become disrupted with shearing injury, leading to an accumulation of lymph, blood, debris, and fat in the interfacial plane. After this, necrosis of fat liquefaction occurs in the lacunae, and these components are gradually absorbed to form a serum fluid wrapped in hemosiderin layer, leading to local inflammation and pseudo capsule formation (2). Due to these pathological features, infection and recurrence rates are often high. Bacterial colonization has been reported in nearly half of Morel-Lavallée lesion samples, which poses a great challenge for treatment and prognosis (4).

The clinical presentations of an isolated MLL without fractures are non-specific and include pain, ecchymosis, swelling, and fluctuating sensations in the injured area (5). In the early stages of injury, the MLL is not easily distinguished from soft tissue injury. Pain and swelling are the most frequent clinical complaints at this stage, and skin hypermobility can be found in palpation due to the separation of subcutaneous tissue and deep fascia. However, skin hypermobility does not appear until lymph, blood, debris, and fat in the interfacial plane penetrate the cavity. In addition, the patient may perceive progressive aggravation of local pain and swelling, with a reddened skin color and increasing skin temperature. When pseudo capsules are formed, the local skin of the lesion will be rough and rugged. If not handled in time or handled improperly, infection and necrosis may occur in the local skin and subcutaneous tissue (6, 7). Therefore, the lesion is often not recognized, resulting in missed diagnosis at the patients’ first visit. Due to a lack of awareness of this injury, inexperienced surgeons may consider it a simple soft tissue injury after completing a series of physical examinations and preliminary imaging studies. Moreover, when more severe injuries such as pelvic fractures and intertrochanteric fractures co-occur, inexperienced surgeons may focus on fractures and ignore this injury between the superficial and the deep fascia. As reported in this study, the isolated MLL showed atypical symptoms similar to simple skin contusion at our patient’s first visit, thus the skin contusion in the right thigh was examined at a community hospital. Although the MRI suggested imaging features typical of subcutaneous effusion, an inexperienced surgeon still misdiagnosed this as an isolated MLL.

Generally, it is not easy to diagnose an MLL, and therefore, a review of the clinical history, a comprehensive physical examination, and advanced imaging modalities are highly important. Ultrasound (US), computed tomography (CT), and magnetic resonance imaging (MRI) can be used to provide additional information. US demonstrates heterogeneous echogenicity, appearing as a fluid collection in the area of the lesion. This variation is often not specific, and a simple hematoma, effusion, abscess, and tumor can show similar characteristics to this lesion, making it difficult to determine the nature of heterogeneous echogenicity. However, their imperceptible specific appearance in the acute lesion (e.g., lobular appearance, adjacent disruption of fascial planes, internal echogenic debris, and fat globules) is more likely to be observed using a high-frequency linear probe in US (8–10). Typically, CT has been the initial modality of choice in an emergency, which can reveal low density fat-fluid levels, fluid-fluid levels, or blood-fluid levels. Due to the presence of lymph in the cavity, the CT density of this lesion is usually lower than that of simple hematomas (11). MRI has high sensitivity and specificity and is considered the “golden criterion” for diagnosing an MLL. Based on the different characteristics of MRI, six types of MLL were described by Melado and Bnecardino, with seroma, subacute hematoma, and chronic organizing hematoma the commonest in clinical practice (12). In general, seroma is hypointense on T1WI and hyperintense on T2WI, and occurs in acute and chronic lesions without forming a fibrous capsule. In comparison, subacute hematoma is hyperintense both on T1WI and on T2WI due to the presence of methemoglobin. Internal inhomogeneity can be observed on MRI, with the presence of fat globules and internal septations. Furthermore, variations in the MLL tend to be more pronounced after fibrous capsule formation. Chronic-organizing hematoma is hypointense or intermediate-intense on T1WI and heterogeneous intermediate–intense on T2WI, with the formation of capsule. As different contents of lesions such as hemosiderin granulation tissue, necrotic debris, fibrin, and blood clots exist in the cavity, different signals will be seen on MRI (10). According to the classification proposed by Melado and Bnecardino, the isolated MLL that we report here is classified as a type I seroma. Despite the lack of US and CT image data, the MRI is typical, which is consistent with the MRI of an MLL, showing a spindle-shaped mass between the anterolateral subcutaneous tissue of the right thigh and the fascia lata, with well-defined margins, hypointensity on T1WI, and hyperintensity on T2WI. Moreover, these are frequently seen in the early stage of the lesion but sometimes can be found in the chronic phase. The morphology of liquid accumulation usually shows a laminar on MRI and is primarily non-capsulated (13).

However, there is no guideline or consensus on the treatment of an MML, despite many MLL reported treatments. Conservative management options include compression bandaging, percutaneous puncture aspiration, and sclerosants, either provided separately or combined together. In clinical practice, the management of an MLL is highly variable, and therapeutic scheme choice depends on the size and severity of the lesion. Local compression bandaging is considered a simple but effective therapy for minor lesions and is frequently coordinated with adjuvant therapy such as physical therapy, bed rest, and oral NSAIDs. A retrospective review showed that all 25 adolescents with an MLL, treated with compression bandaging, yielded favorable outcomes (14). Nevertheless, outcomes may be limited when the lesion occurs in the greater trochanter or other specific body regions. Furthermore, it is difficult for a patient under compression bandaging to rapidly recover, and usually the road to recovery is longer (15). Percutaneous puncture aspiration is also used for treating a minor acute lesion, and it is easier to operate and obtain successful results using US. However, high infection and recurrence rates limit the application of percutaneous puncture aspiration. If there is aspiration of more than 50 ml, the rate of recurrence is high at 80% (16). Sclerotherapy is considered a practical option for seroma treatment. The administration of sclerosing agents can effectively reduce the recurrence rate by injecting doxycycline and tetracycline into the cavity to induce the formation of fibrosis and a closed, dead cavity; this technique is often applied in conjunction with percutaneous puncture aspiration (17). However, surgeons should be alert to skin necrosis and infection when the patient is treated with sclerosing agents (18). Surgical interventions include incision and drainage, tissue debridement, vacuum sealing drainage, percutaneous quilting, and endoscopic debridement, which can be used for larger lesions or lesions with underlying fractures. Recently, minimally invasive surgery has advanced the treatment of MLLs, resulting in fewer surgical scars and lower infection rates. Percutaneous quilting has been proven as an effective therapy for reducing the recurrence rate by eliminating the dead space between the subcutaneous tissue and the deep fascia, and is frequently combined with other operations. Kumar et al. treated 22 MLL patients with a percutaneous quilting technique without adverse events. In this study, the skin and deep fascia were tightly sutured with heavy, non-absorbable, non-braided sutures, and a suction drain tip was used as a marker to ensure that the sutures engaged the deep fascia to the skin (19). Li et al. demonstrated a minimally invasive incision and a nose ring drainage technique for treating lower limb MLLs. All patients recovered without complications and an excellent cosmetic effect was obtained (20). The endoscopic technique is also recommended as a minimally invasive therapy, which provides a distinct internal view of the lesion, allowing removal of serous effusion, necrotic adipose tissue, blood, and false bursa in the cavity. In clinical practice, surgeons often combine endoscopy and other operations to treat an MLL. Liu et al. presented a study in which endoscopic debridement was used and combined with percutaneous cutaneous-fascial suture to treat eight patients (21). Baris et al. treated a chronic MLL in the knee of a professional soccer player using endoscopic debridement and fibrin glue injection after conservative management failed (22). However, MLL patients who have other concomitant injuries may require additional management, which depends on the condition of skin necrosis and the severity of the injury. A recent study described a novel technique to treat pelvic fracture with a severe MLL. After the pelvic fractures of eight patients were fixed with channel screws, the skin in the MLL area was debrided and excised, and skin stretch technology was used to promote wound healing (23). Sigrid et al. reported the case of a patient on whom a veraflo vac dressing was used to treat MLL wounds with friction burn, which prevented excessive debridement and infection in the patient (24).

In this report, surgical interventions were adopted to treat an isolated MLL. The patient had been misdiagnosed, and was admitted to the hospital for treatment after oral analgesics and rest proved ineffective. Because of the extensive range of skin and high liquid accumulation, it was not suitable to apply a compression bandage. Although percutaneous puncture drainage can remove effusion in the cavity, a high risk of recurrence and infection may exist due to multiple skin contusions in the right thigh. Furthermore, when we reviewed the patient's imaging data, no fibrous capsule was visible in MRI. Given the above, we opted for performing incision and drainage, along with tissue debridement and a surgically placed drain to clean the content of the cavity. Elastic bandage compression was used to close the cavity. As a routine therapy, incision and drainage, along with tissue debridement, is successful in adequately debriding necrotic components and creating good preoperative conditions for other injuries. Interestingly, compared with compression bandaging or percutaneous puncture aspiration, incision debridement and drainage have minimal recurrence rates (16). Moreover, this approach is simple; although open drainage and debridement is associated with a risk of expanding trauma compared with endoscopic debridement or percutaneous quilting. It does not require advanced equipment and can be performed even in poorly equipped hospitals, and even by young surgeons. In order to promote closure of the cavity, a vacuum sealing drainage device was used to remove the necrotic tissue after debridement. Currently, vacuum-assisted closure therapy is frequently applied for treating MLLs (25). It effectively promotes granulation tissue growth, dead space obliteration, and healthy tissue restoration, and it reduces the risk of infection. A recent study on 15 MLL patients described this modality. After incision debridement combined with vacuum-assisted closure was performed, all patients reported favorable outcomes with no evidence of lesion recurrence or infection, thus proving its effectiveness (26).



Conclusion

In summary, young surgeons should pay attention to an MLL, with sufficient recognization to avoid both missed diagnoses and misdiagnoses. Comprehensive physical examination and imaging data play essential roles in diagnosing an MLL. In the early stages of this injury, a detailed history review combined with physical examination and MRI can reduce the rates of missed diagnosis and misdiagnosis. The choice of the therapeutic scheme depends on the size and severity of the lesion. For an isolated MLL, compared with conservative treatments, we suggest that incision and drainage, along with tissue debridement and a surgically placed drain, will reduce infection and recurrence rates.
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