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SUMMARY

We present two cases of patients treated at the Angiology, Arterial Hypertension and Diabetology

Clinic of the Wroclaw Medical University (UMW) due to vascular malformations, where LIC

(localized intravascular coagulation), DIC (disseminated intravascular coagulation) and KMS

(Kasabach-Merritt syndrome) occurred. The first case involves a 14-year-old boy admitted with a

diagnosis of vascular malformation of the lower limb established at the age of 3. The patient was

admitted for the initiation of Sirolimus therapy. The second patient is a 33-year-old man

diagnosed with a malformation of the left lower limb involving the pelvis, abdominal cavity, and

chest, currently admitted due to coagulation disorders, complicated by life-threatening Kasabach-

Merritt syndrome (KMS). The phenomenon occurred after a limb injury.
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ABSTRACT

Vascular malformations are congenital vascular anomalies resulting from a disruption in the

vasculogenesis process. (1) They are congenital changes that enlarge as the child develops and

do not undergo spontaneous involution. They can be classified based on the type of vessels

involved (capillary, arterial, venous, lymphatic, mixed) and the nature of the vascular flow (low-

flow and high-flow). The clinical presentation of vascular malformations is highly diverse, and

despite being congenital, they can remain asymptomatic for a long time, complicating the

diagnostic process. (1,3)

The presence of malformations carries the risk of health-threatening complications. One such

complication is Kasabach-Merritt syndrome, characterized by thrombocytopenia,

microangiopathic hemolytic anemia, and consumptive coagulopathy in the presence of a rapidly

enlarging vascular tumor. (4,5) Another threat is a coagulopathy limited to the vascular anomaly

(LIC). It is characterized by elevated D-dimers and fibrin degradation products, low levels of

fibrinogen, FV, FVIII, FXIII, and antithrombin, and sometimes mild to moderate

thrombocytopenia. (6,7) Early implementation of anticoagulant therapy allows for the avoidance

of health-threatening conditions and the development of disseminated intravascular coagulation

syndrome (DIC). (8)

CASE REPORTS

A 14-year-old boy was admitted to the Depatment of Angiology. After the child’s birth, parents

noticed a disproportion in the size of the infant’s calves. Magnetic resonance imaging (MRI) was

performed, revealing a nodular change affecting the soft tissues and to a lesser extent the bones of

the left lower leg. At the age of 3, a diagnosis of vascular malformation of the left lower limb was

made. Since then, the boy had been under the care of the pediatric surgery department, where the

malformation was regularly monitored through MRI examinations. In 2019, there was a
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limitation of mobility in the knee joint of the limb affected by the malformation. Arthroscopy

with the use of low molecular weight heparin in a therapeutic dose was performed. In November

2021, the patient presented with pain in the left lower limb. At that time, elevated levels of D-

dimers (16.29 µg/ml), prolonged thrombin time (TT) (17.7 s) and activated partial thromboplastin

time (APTT) (41.7 s) were observed. Prothrombin time was at the upper limit of the norm (13 s),

and fibrinogen activity was decreased (1.27 g/l). Additionally, the patient had microcytic anemia.

In January 2022, a pelvic MRI was performed, revealing an intramuscular vascular malformation

on the posterior-medial surface of the left thigh supplied by internal iliac veins. The change

extended throughout the length of the thigh in the examination range, mainly involving the

adductor magnus muscle, adductors, and subcutaneous tissue of the perineum on the left side.

Two months later, blood tests were repeated, and the persistent anemia and high D-dimer levels

(18.43 µg) led to the diagnosis of LIC (limited intravascular coagulopathy) in the course of an

extensive vascular malformation.

The scope of the MRI examination was extended to the area of the lower leg and left foot (fig.1).

A comprehensive vascular malformation involving the muscle structures of the posterior group of

the left lower leg along its entire length was visualized (with sparing of the greater part of the

medial and lateral heads of the gastrocnemius muscle). There were small components penetrating

intramuscularly and intermuscularly and involving the anterior and lateral compartments of the

lower leg. After contrast agent administration, the malformation showed partial intense

enhancement, increasing in subsequent phases of the examination. There was moderate dilatation

of the venous vessels within the midshaft of the femur and tibia. In the distal part, along the end

portions of the belly and the tendon of the long flexor of the big toe, the malformation extended

to the level of the posterior ankle joint, occupying the upper part of Kager’s fat pad and the ankle

canal. The remaining soft tissues of the foot showed no signs of malformation. There was a trace

of fluid in the posterior ankle joint, without structural damage. Mild patchy marrow edema of the

bone structures of the foot within the norm for the age. Clear stress-related changes in the

bipartite medial sesamoid of the big toe with signal reduction in both fragments, raising suspicion

of necrosis. Flattening of tissue density in the subcutaneous tissue on the plantar side of the V

metatarsal head, suggestive of stress-related changes.
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It was decided to initiate treatment with enoxaparin at a dose of 40 mg/day – the boy’s weight

was 49 kilograms. Consent for immunosuppressive treatment with sirolimus (rapamycin) was

obtained from the patient and his guardians. Despite the therapy carrying the risk of adverse

effects such as decreased fertility (9), improvement was achieved, and the patient was discharged

from the hospital. The patient remains under outpatient follow-up.

A 33-year-old man was admitted to the department of angiology on an emergency basis due to

pain and swelling in the left lower limb and signs of bleeding disorder. Symptoms appeared 2

months earlier after a traumatic injury. During the physical examination, the patient’s attention

was drawn to the bluish-red discoloration and swelling of the left lower limb. Laboratory tests

revealed severe normocytic anemia, thrombocytopenia (50 G/l), and life-threatening coagulation

disorders – significant hypofibrinogenemia (0.5 g/l), prolonged TT, PT, and APTT, reduced

levels of coagulation factors V and VIII, and a very high D-dimer concentration (>50 µg/ml).

Considering the results of laboratory tests, clinical presentation, and the recognized features of

vascular malformation in the left lower limb diagnosed in 2016, a preliminary diagnosis of

disseminated intravascular coagulation (DIC) was established. The patient underwent

cryoprecipitate, red blood cell mass, and platelet substitution. A computed tomography (CT) scan

revealed numerous soft tissue structures consistent with vascular changes located in the fat tissue

of the thigh and abdomen, between the portal vein and inferior vena cava, in the splenic hilum,

mesentery, and pelvic region, as well as the sacral area (fig. 2,3). Additionally, an enlarged

thoracic duct, numerous well-defined bone structure rarifications in the left iliac, pubic, ischial,

femoral, and tibial bones were visualized. Suspicions of a massive vascular tumor were raised,

and a biopsy under CT guidance was recommended. Due to uncontrolled hemostasis, invasive

testing was abandoned, and a positron emission tomography (PET) scan was decided upon. The

PET scan did not reveal signs of a proliferative disease with high fluorodeoxyglucose metabolism.

The diagnosis was narrowed down to LIC/KMS. Combined treatment with Sirolimus, prednisone,

and low molecular weight heparin was initiated. There was an increase in fibrinogen

concentration (1.18 g/l), platelet count (176 G/l), and normalization of coagulation parameters. A

reduction in limb swelling and alleviation of pain were also observed. In the chronic treatment
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plan, direct oral anticoagulants (Pradaxa 2 x 150 mg), Rapamune 2 x1 g, and Encorton 50 mg

with a tapering recommendation to 20 mg were proposed. After 2 months, a follow-up

examination showed the normalization of blood morphology parameters and regression of

imaging findings. The existing treatment plan was maintained. Pregabalin and duloxetine were

introduced, resulting in the complete relief of pain symptoms. Currently, the patient remains

under the constant care of the Clinic of Angiology, and his condition is stable. After two years, a

bone scintigraphy was performed, revealing increased tracer accumulation in the tibial bone of

the left lower limb. This prompted further diagnostics, and an MRI of the lower leg and thigh on

the left side was conducted.

DISCUSSION

Venous malformation (VM), formerly known as “cavernous hemangioma”, is the most common

congenital vascular anomaly characterized by slow blood flow. (10) It is a cluster of twisted and

interconnected veins in soft tissue, caused by congenital anomalies in the development of the

venous network. These malformations can occur anywhere in the body. (11,12,13) Vascular

malformations, including VM, lymphovenous malformation, and capillary-venous malformation,

which often present as diffuse and multifocal changes, may be complicated by limited

intravascular coagulopathy (LIC). Coagulopathy is common in patients with slow-flow vascular

malformations, and LIC occurs in approximately 58% of patients with VMs. LIC is characterized

by elevated D-dimers and fibrin degradation products (14), low levels of fibrinogen, factors V,

VIII, XIII, and antithrombin, and sometimes mild to moderate thrombocytopenia. (15) LIC rarely

leads to serious bleeding or severe thrombosis. Surgical resection, sclerotherapy, embolization,

trauma, infection, or medication influence can transform LIC into DIC, exacerbating pain and

posing life-threatening risks. (16,17)

Another potentially life-threatening complication is Kasabach-Merritt syndrome, associated with

congenital venous malformations. (18) This syndrome is very rare and usually develops in infants,

on average at 5 weeks of age. Kasabach-Merritt syndrome (KMS) is most commonly associated

with a large (>5 cm) solitary tumor characterized by rapid growth, located in the limbs, trunk,

face, or neck. (19) Most tumors are subcutaneous or in deep structures and are locally malignant.



32

The skin over the tumor is reddish or purple with a surrounding ring of bleeding. The disease

manifests with severe thrombocytopenia and microangiopathic hemolytic anemia in the presence

of a rapidly growing vascular tumor. Mortality in treated cases is less than 10%, but in the

presence of extraperitoneal tumors, it can increase to 60%. The overall mortality ranges from

12% to 50% and is associated with severe bleeding related to DIC, local invasion into vital

organs, heart failure, multiorgan failure, and sepsis. (20,21)

The main imaging methods used for diagnosing vascular malformations are Doppler ultrasound

(USG Doppler) and magnetic resonance imaging (MRI). (22,23) Doppler ultrasound is a useful,

non-invasive imaging technique that should be used as the first method when investigating the

presence of vascular malformations, especially in cases of superficial or limb lesions. (24,25)

Other advantages include its widespread availability in clinical settings, low cost, and lack of

ionizing radiation, which is crucial, especially in young patients. (26) The development of

magnetic resonance imaging techniques has led to significant progress in non-invasive

diagnostics of vascular malformations. Images of pathological changes and soft tissues are much

clearer, especially compared to computed tomography (CT). (27) It also avoids exposure to

ionizing radiation, and 3D reconstruction is superior to CT. (28) Contrast-enhanced MRI is

therefore the preferred imaging method in preoperative diagnosis and postoperative evaluation of

vascular malformations. Conventional magnetic resonance imaging has a sensitivity and

specificity of 100% and 24% to 33%, respectively, in distinguishing VM from other lesions.

(29,30)

The treatment we applied to both patients was effective in alleviating symptoms, reducing the

risk of hematological complications, and aligns with current pharmacotherapy algorithms for

patients with slow-flow vascular malformations.

CONCLUSSIONS

To avoid complications in the course of vascular malformations, it is crucial to monitor the

morphology and coagulation parameters, especially hemoglobin, platelet count, D-dimers, and

fibrinogen. Any deviation in these tests should prompt us to investigate for coagulopathy. Early

intervention allows for the implementation of appropriate therapeutic measures before the

development of conditions such as limited intravascular coagulopathy (LIC), disseminated
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intravascular coagulation (DIC), or Kasabach-Merritt syndrome (KMS), thereby preventing life-

threatening situations. (31)
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Figure 1. CT VR, numerous spreading vascular structures in the subcutaneous tissue of the left

thigh and lower leg. Intensified vascular network in the midshaft of the left femur, tibia, and

fibula. Generalized atrophy in the muscle structures of the left thigh and lower leg.
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Fig. 2, Fig. 3. MRI T2W TSE, extensive low-flow intramuscular vascular malformation with the

main component at the level of the lower extermity in the deep muscles of the posterior group

and the soleus muscle, reaching downward to the upper limit of the tarsal tunnel.
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