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ABSTRACT

Vascular malformations represent a heterogeneous spectrum of lesions that often present a diagnostic and therapeutic 
challenge, thus requiring a high index of clinical suspicion to reach a definitive diagnosis. CLOVES syndrome is a rare 
overgrowth disorder of genetic etiology associated with a somatic activating mutation in PIK3CA, which is part of the 
PI3K-Akt-mTOR intracellular signaling pathway. Clinically, it is characterized by congenital lipomatous overgrowth of 
any part of the body (mainly the thorax), accompanied by vascular and lymphatic malformations, epidermal nevi and 
structural abnormalities of the skeletal system such as scoliosis and alterations in the spine. The current therapeutic 
cornerstone for this syndrome is therapy with rapamycin, an mTOR pathway inhibitor. On the other hand, Klippel-
Trenaunay syndrome is a complex vascular condition associated with overgrowth due to somatic mutations in the PIK3CA 
gene, along with chromosomal translocations and alterations in the VG5Q vascular gene. It is clinically characterized 
by a classic triad consisting of hemihypertrophy of the soft tissues and bones of an extremity, cutaneous hemangiomas, 
and varicose veins in anatomically abnormal positions. The main distinguishing characteristic of this syndrome is the 
presence of slow-type vascular anomalies without significant arteriovenous fistulas, compared to CLOVES syndrome. In 
both cases, the presence of overlapping clinical characteristics related to overgrowth syndromes with alterations in the 
PIK3CA gene highlights the challenge of an accurate diagnosis.
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The acronym CLOVES is derived from the terms congenital 
lipomatous overgrowth, vascular malformations, epidermal 
nevi and skeletal/scoliosis/spinal abnormalities (1,2). On 
the other hand, Klippel-Trenaunay syndrome occurs when 
vascular malformations affect the skin and cause hypertrophy 
of soft and bone tissues in one extremity, most commonly 
the lower extremity, along with the port-wine stain triad: 
varicose veins, and hypertrophy of bones and soft tissues (3).

These two clinical presentations are secondary to a mosaicism 
involving a heterozygous mutation in the gene encoding 
phosphatidylinositol-3-kinase catalytic subunit alpha 
(PIK3CA), which occurs early in embryonic development. 
This mutation is the result of hyperactivation of the signaling 
pathway, leading to abnormal growth of tissues, epithelial 
and mesenchymal cells (4). This causes extremity anomalies, 
such as syndactyly, polydactyly and hypertrophy (which may 
be difficult to notice in the newborn) (5).

The confirmatory diagnosis is by identifying the PIK3CA 
mosaic mutation in the provided tissue, without prior 
culture, through next-generation sequencing (6).

The treatment of both syndromes must be multidisciplinary, 
involving dermatologists, geneticists, angiologists, 
radiologists, surgeons and pediatric surgeons (6). It focuses 
on controlling inflammatory flares and managing superficial 
thromboembolic and hemorrhagic complications of 
angiofibromas, as well as performing surgical reduction 
in cases of hypertrophy (7). An annual or frequent clinical 
examination is advisable due to the progression of 
manifestations.

CLINICAL CASE

We present the case of a 29-year-old female patient, who 
is originally from the state of Puebla. Her current condition 
began in 1996, characterized by an increased volume in the 
left gluteal and calf regions. She reported that both regions 
had undergone a resection for angiodysplasia—including a 
colorectal lesion that required colostomy and subsequent 
restoration of intestinal transit after six months. She had 
no surgical record or histopathological study.
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In 2008, she presented with anemia, lower gastrointestinal 
bleeding and left flank pain, for which she required multiple 
transfusions. Imaging studies revealed angiodysplasias 
in the rectosigmoid junction, uterus, cervix, vulva and 
anterior abdominal region, as well as cysts in the kidney, 
mesentery and spleen. Thus, angioembolization was 
performed.

In 2014, she underwent a colonoscopy, which showed venous 
ectasia in the cecum and left colon, as well as infectious 
versus inflammatory proctocolitis. In November of that 
year, a pelvic ultrasound was performed, which revealed 
hemangioma of the cervix and uterus with involvement 
of the vaginal walls. A new colonoscopy found extensive 
vascular ectasia in the rectum and sigmoid with presence 
of varicose veins; therefore, argon plasma coagulation was 
performed and a polidocanol injection was administered.

In 2015, an abdominal MRI scan showed a 
hemangiolymphangioma of the pelvic floor extending to 
the gluteal region, thigh, and soft tissues of the pubis. 
In August, another MRI scan revealed a vascular tumor 
originating from the left gluteal region. Surgery was 

performed with layer-by-layer dissection down to the 
pelvic cavity to parametria due to a lesion displacing the 
uterus, bladder and rectum, extending to the anterior 
subcutaneous cellular tissue of the abdomen. The  
follow-up arteriography showed postoperative changes, 
including ectasia of the left internal iliac venous trunk, 
with no evidence of residual hemangiolymphangioma.

In 2017, she presented with grade I hemorrhoids, and 
a colonoscopy revealed angiodysplasia in the rectum 
associated with a hemangioma. Argon plasma coagulation 
was carried out, with a satisfactory outcome. After one 
month, a new colonoscopy showed ectasia in the rectum 
with irregular mucosa and changes likely associated with 
a hemangioma. An abdominal MRI scan in the sagittal 
plane with contrast was performed, demonstrating 
hyperintensities in the colorectal wall compatible with 
angioembolization material, in the context of a history of 
hemangioma. The lumbar spine showed loss of lordosis, 
while the pelvic region exhibited heterogeneous findings 
consistent with sequelae of previously embolized 
arteriovenous malformations (Figures 1a and 1b).

Figure 1.  Abdominal MRI scan in the sagittal plane with contrast. 1a) Colorectal wall showing angioembolizations and lumbar spine with 
loss of lordosis. 1b) Heterogeneous findings in the pelvic region consistent with sequelae of arteriovenous malformations.

In 2020, computed tomography angiography (CTA) 
revealed an increased proximal diameter of the portal 
vein, splenomegaly secondary to multiple complex cysts 
and granulomas in the pelvic cavity. A skull and spine X-ray 
showed hyperostosis, scoliosis and wide vertebral bodies 
consistent with megaspondylodysplasia.

In 2021, she presented again with left flank pain, leading 
to an open splenectomy. The procedure revealed multiple 
splenic cysts, the largest measuring 2 cm by 1.5 cm, with 
a classic vascular pattern, as well as a cystic accessory 
spleen in the tail of the pancreas. Histopathology 
diagnosed cavernous hemangiolymphangioma replacing 
90 % of the splenic parenchyma. The Genetics Service 
diagnosed CLOVES syndrome.
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In 2022, she underwent a CT scan, which showed multiple 
nodules in the abdominal cavity, retroperitoneum and 
pelvic cavity. Contrast medium was required due to an 
inflammatory process in the rectum: multiple granulomas 
in the pelvic cavity and rectal wall were found.

She is currently under follow-up by the coloproctology 
service for evaluation of gastrointestinal bleeding and 
undergoes periodic colonoscopies. Additionally, she is 
receiving medical treatment with mesalazine and following 
hygienic-dietary measures. She has grade I hemorrhoids, 
angiodysplasias in the rectum and foot (the fourth toe) 
(Figure 2a and 2b).

a b

Figure 2. Clinical presentation. 2a) Lipomatous growth. 2b) Petechiae on the plantar region and fourth toe; port-wine stains on the 
plantar region.

DISCUSSION

Both syndromes are similar in clinical presentation and 
PIK3CA gene mutation, making diagnosis and treatment 
challenging; therefore, they require multidisciplinary care (8).

As mentioned, Klippel-Trenaunay syndrome is the 
combination of vascular malformations affecting the 
tissue of a lower extremity (9). The similarity with 
CLOVES syndrome makes diagnosis challenging, as both 
present with vascular overgrowth, venous and lymphatic 
malformations, overgrowth and deformity of bones or soft 
tissues, functional impairments, along with associated 
venous thromboembolism (5). The definitive diagnosis of 
both conditions is made by detecting the PIK3CA gene 
(present in this patient). Anemia and inflammatory 
markers should be intentionally assessed, and imaging 
studies should also be conducted (10).

CLOVES syndrome is rarely nonhereditary, and in the 
presented case, concordant features such as infections, 
benign and malignant tumors, ectatic veins, and anomalies 
of the extremities and spine were documented (11). Klippel-
Trenaunay syndrome presents with plaque-like port-wine 
malformations of the extremities (also reported in the 

case) and lateral sides of the trunk (1). Additionally, it is 
accompanied by thrombophlebitis and congestive heart 
failure (between 20 % and 45 % of cases), pulmonary 
embolism, hematuria and gastrointestinal bleeding 
(between 4 % and 25 % of cases), as well as lymphatic 
hypoplasia (between 4 % and 25 % of cases) (12).

The differential diagnosis was established by the absence 
of rotational abnormalities due to overgrowth of the 
extremities, which are characteristic of Klippel-Trenaunay 
syndrome, and the presence of scoliosis, which corresponds 
to CLOVES syndrome (10). 

The treatment is complex, and there are no  
well-established therapeutic guidelines for managing both 
conditions. Only emphasis is placed on the need for close 
follow-up in case any clinical features develop (13).
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