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Abstract
BACKGROUND
Klippel-Trenaunay syndrome (KTS) is a congenital vascular malformation with a complicated etiology. It is sporadic and clinically rare in occurrence. The typical characteristics are capillary malformation (also known as port-wine stain), varicose veins and malformations, and bony and/or soft tissue hypertrophy with or without lymphatic malformation, which are known as the “classic clinical triad”. Herein, a rare case of KTS characterized by crossed-bilateral limb hypertrophy accompanied by intermittent hematochezia and hematuria is reported.

CASE SUMMARY
We described a 37-year-old female with KTS. She was admitted to our hospital owing to the gradual enlargement of the left lower extremity along with intermittent hematochezia and hematuria. The patient was diagnosed to have hemorrhoid bleeding by other hospitals and treated with conventional hemostatic drugs, but continued to have intermittent gastrointestinal bleeding and hematuria. Therefore, she visited our hospital to seek further treatment. During hospitalization, relevant imaging and laboratory examinations and colonoscopy were performed. In combination with the patient’s history and relevant examinations, we considered that the patient had a complex form of KTS. We recommended a combined diagnosis and treatment from the vascular, interventional, anorectal, and other departments, although she declined any further treatment for financial reasons.

CONCLUSION
The clinical manifestations of KTS are extensive and diverse and chiefly include the typical triad. However, Vascular malformations of KTS can also involve several parts and systems such as digestive and urogenital systems. Therefore, the atypical manifestations and rare complications necessitate the clinician’s attention and are not to be ignored.
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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Core Tip: Klippel-Trenaunay syndrome (KTS) is a complicated, mixed, low-flow vascular malformation syndrome. Vessels that show abnormalities include skin capillaries, veins, and lymphatic vessels. Vascular malformation can lead to soft tissue and/or bony hypertrophy and, hence, KTS is also known as venous malformation and bone hypertrophy syndrome. However, Vascular malformations of KTS can also involve several parts and systems such as digestive and urogenital systems. KTS is a rare congenital disease and the clinical manifestations of it are extensive and diverse. This patient that we reported was initially misdiagnosed to have filariasis and hemorrhoid bleeding. Therefore, the atypical manifestations and rare complications necessitate the clinician’s attention and are not to be ignored.

INTRODUCTION
First described by the French physicians Klippel and Trénaunay in 1900, Klippel-Trenaunay syndrome (KTS) is also known as congenital venous malformation and bone hypertrophy syndrome. KTS is a rare disease with an incidence rate of 2-5/100000[1], involving multiple factors and its pathogenesis is not well understood. It exhibits a series of clinical symptoms and complications, including capillary malformation, varicose veins and malformations, and bony and/or soft tissue hypertrophy with or without lymphatic malformation, which often affects only one lower extremity. These symptoms are denoted as the “classic clinical triad”[2]. The clinical diagnosis of KTS is based on the presence of two of these features[3]. Moreover, some atypical KTS cases need to be diagnosed based on a detailed medical history combined with physical and imaging examinations. The disease is sporadic and rare and lacks any obvious aggregation tendencies of family, sex, and race[1,4]. In addition, the clinical manifestations are extensive and vary immensely. Therefore, there is no standard treatment for KTS. Because the syndrome often presents with swelling and varicose veins in the lower extremities, it is imperative to distinguish it from non-gene related diseases, such as filariasis and varicose veins that are not induced by vascular malformations, to avoid misdiagnosis. Vascular malformations associated with KTS can affect the extremities, particularly one lower extremity and, rarely, bilateral or upper extremities. In addition to the extremities, the splanchnic system can be involved. The involvement of the gastrointestinal tract may appear in the form of intermittent or continuous bleeding in the digestive tract, whereas the involvement of the urogenital system may appear in the form of life-threatening hematuria with massive bleeding[5]. According to the literature, KTS marked by the involvement of both the gastrointestinal and urogenital systems is rare (about 1%) and only one case of KTS with crossed-bilateral extremity involvement has been reported[6]. Herein, we have reported a case of KTS characterized by crossed-bilateral extremity involvement combined with lower gastrointestinal hemorrhage and hematuria. Based on our literature search, we could not find any other similar case. This patient was initially misdiagnosed in other hospitals to have filariasis and hemorrhoid bleeding.

CASE PRESENTATION
Chief complaints
A 37-year-old female presented to the gastroenterology clinic because of the gradual enlargement of the left lower extremity along with intermittent hematochezia and hematuria for 5 mo.

History of present illness
The patient had repeated hematochezia with intermittent gross hematuria for 5 mo, and the symptoms gradually worsened.

History of past illness
The female patient was found to have several port wine stains on the skin of her left lower extremity and hip after birth. In addition, her left lower extremity was found to be larger than the right lower extremity since childhood, which gradually increased with age and was accompanied with pain and heaviness. At the age of 14 years, she was diagnosed with “filariasis” by other hospitals; however, no improvement was noted after the anti-filarial treatment. Repeated hematochezia began to appear at the age of 7 years. The bleeding frequency was low (3-5 times/mo), and the amount was small. As the problem was self-limiting and did not affect her normal life, the patient did not undergo enteroscopy or professional treatment. However, the hematochezia gradually worsened and intermittent gross hematuria appeared. She was admitted to another hospital and was diagnosed to have hemorrhoid bleeding. She was treated with conventional hemostatic drugs, but continued to have intermittent gastrointestinal bleeding and hematuria.

Personal and family history
Her parents did not have a consanguineous marriage, and nobody else in the family had a similar medical history.

Physical examination
The patient walked with asymmetry in both lower extremities and mild claudication. Her skin and sclera were pale. There was a mild enlargement in the right arm, and her fingers were thickened. There was a small piece of port-wine stain on the back of her hand (Figure 1A and B), and the varicose veins were seen on the forearm (black arrows in Figure 1C). Furthermore, there were several map-like port wine stains on the left lower extremity, hip, and trunk (Figure 1D-H). The left hip and the left extremity were obviously enlarged, with giant deformed toes (Figure 1E-H) and atypical varicose veins on the outside of the leg (black arrows in Figure 1G). 

Laboratory examinations
Blood routine: Hemoglobin 88g/L. Liver function was normal.

Imaging examinations
Abdominal computed tomography (CT)-plain scan + enhancement: The spleen was large, with multiple low-density shadows, which were considered to be vascular lesions (hemangioma). The rectal wall was unevenly thickened, and the enhancement was not uniform. The left ovarian vein was thickened, with a filling-defect area. The left iliac vein and pelvic floor vein were slightly thickened and tortuous. Multiple speckled calcium density shadows were observed in the pelvic cavity. The bladder wall was slightly thickened, and venous stones were detected (Figure 2). Left lower extremity magnetic resonance imaging (MRI)-plain scan + enhancement: There was an obvious enlargement in the left lower extremity, with multiple tortuous strip long T1/T2 and enhanced signals in the subcutaneous soft tissues, muscle space, and the muscle soft tissue area. Subcutaneous varicose veins were prominent on the left leg, with an obvious enhancement. Multiple reticular long T2WI signal shadows were observed in the surrounding muscles and soft tissues, with mild enhancement (Figure 3). X-ray of both lower extremities: The spine exhibited a slight compensatory deviation to the left. The soft tissue of the left lower extremity was thickened, with nonuniform density and a normal bone structure (Figure 4). 

FINAL DIAGNOSIS
Based on the patient’s medical history and the various clinical presentation and related examinations and tests, she was diagnosed with a complex form of KTS.

TREATMENT
As the patient was currently not showing any symptoms of hematuria and no active colonic bleeding was observed in the colonoscopy, no other drug or treatment was administered. However, in order to prevent the aggravation of the patient’s condition and avoid gastrointestinal rebleeding, we recommended a combined diagnosis and treatment from the vascular, interventional, anorectal, and other departments, although she declined any further treatment for financial reasons. Presently, the patient is on conventional hemostatic drugs and iron treatment.

OUTCOME AND FOLLOW-UP
The patient continues to experience intermittent and a small amount of hematochezia (similar to hemorrhoid bleeding), which is not life-threatening. The patient has accordingly been advised regular medical consultation. If the bleeding worsens, surgery can be considered.

DISCUSSION
[bookmark: OLE_LINK5]KTS is a complicated, mixed, and low-flow vascular malformation syndrome. The vessels that displayed abnormalities include skin capillaries, veins, and lymphatic vessels. Vascular malformation can lead to soft tissues and/or bony hypertrophy; hence, KTS is also known as venous malformation and bone hypertrophy syndrome[7]. The etiology of KTS is complex and controversial. The somatic PIK3CA mutation is believed to cause abnormal hyperplasia of the blood vessels, bone, and soft tissues[6-8]. Furthermore, chromosome translocation may be involved[9]. A recent theory suggested that this disease is related to mesodermal dysplasia acting on angiogenesis[10]. 
The clinical manifestations of KTS are extensive and diverse and chiefly include the typical triad (port-wine stains, varicose veins with or without venous malformations, and bony and/or soft tissue hypertrophy). The complete triad occurs in 63% of the patients and is either found at birth or develops during infancy and becomes more and more evident with age[11,12]. The patient reported in this study also exhibited similar findings. Port-wine stain is considered to be caused by skin capillary malformation, while some scholars claim that it is related to lymphoid malformation[13]. The stain has a map-like, segmental distribution. 
Sreekar et al[14] demonstrated that venous malformations in patients with KTS can involve multiple parts and systems. Nonetheless, most of the extremity involvement is unilateral (approximately 85%)[15], especially unilateral lower extremity. In rare cases, the upper extremities, trunk, head, and neck can be involved and is usually manifested as varicose veins. Two persistent embryonic veins are common in the abnormal veins of patients with KTS: The lateral marginal vein (or the Servelle vein) and the sciatic vein. The servelle vein is present on the outside of the thigh and displays obvious varicose and malformations. There is a controversy regarding whether patients with KTS exhibit deep venous abnormalities. In this case, Port-wine stain was observed in the trunk, left lower extremity, hip, and the back of the right hand (Figure 1). Mild varicose veins were observed on the right arm (Figure 1C). Obvious varicose Servelle veins were detected on the outside of the left lower extremity (Figure 1G). The right hip was more hypertrophic than the left one. This case demonstrated cross bilateral hypertrophy of the left lower and right upper extremities, (Figure 1), which is quite rare and has only been reported once[6]. In addition, the patient’s left toe was giant and deformed (Figure 1H), possibly related to KTS[16]. Meanwhile, the MRI of the lower extremity demonstrated significant enlargement, varicose veins and malformations, and lymphatic abnormality in the left lower extremity (Figure 3), which is consistent with the clinical characteristics of KTS. In addition to the extremity involvement, the splanchnic system can be rarely involved in patients with KTS, including the gastrointestinal tract, urogenital tract, liver, and spleen. In this case, the patient displayed intermittent hematochezia and hematuria. The relevant examination, that is, abdominal CT splenomegaly, exhibited splenic hemangioma, thickened rectal wall, thickened bladder wall, venous stone, and thickened iliac vein and ovarian vein (Figure 2). Colonoscopy revealed extensive varicose vein malformations of the intestinal wall (Figure 5). All these findings proved that the patient had involvement of the intestine, urogenital tract, and spleen as well as a wide range of vascular lesions. Therefore, her condition was complex and serious, for which she needed active treatment. Intestinal involvements are mostly observed in the sigmoid colon and rectum, and only a few were recorded in the entire intestine. This problem is often manifested as asymptomatic-repeated hematochezia, which can, occasionally, be life-threatening and cause massive bleeding. In case of no bleeding, the intestinal involvement may be ignored. Bleeding often occurs in the first 10 years of life[5,17]. As for the involvement of the genitourinary system, it is often manifested in the form of bleeding, such as hematuria, increased menstruation, and massive uterine bleeding during childbirth. However, the splenic involvement may be more serious because the spontaneous rupture of splenic hemangioma is life-threatening and requires emergency surgery[18,19]. Although our patient showed abnormal blood vessels in the spleen, no such acute bleeding occurred.
The most common symptoms of KTS are swelling and pain in the extremity, accompanied by obvious heaviness caused by venous disfunction and abnormal lymphatic drainage[20,21]. Other atypical manifestations include infectious cellulitis, extremity ulcer, headache, intracerebral hemorrhage, hydrocephalus, seizures[14,22,23], and even poor vision when the eyes are involved[24]. In addition, other rare complications, such as deep venous thrombosis, venous thromboembolism, pulmonary embolism, thrombophlebitis, and gangrene, may occur in the patients[25]. The abovementioned atypical manifestations and rare complications necessitate the clinician’s attention and are not to be ignored.
Being a rare disease with a complex etiology, KTS can only be diagnosed clinically as no universal diagnostic criteria have been reported and pathological diagnosis is barely possible. When the patients display some atypical symptoms, the diagnosis is made based on medical history and related examinations. Based on the clinical characteristics of KTS, noninvasive imaging is the first choice to facilitate the diagnosis. Lower extremity ultrasound is the preferred modality as it can clearly display the blood flow characteristics as well as venous malformations and exhibits high sensitivity and specificity[7]. Moreover, X-ray can judge the length of bones as well as bony hypertrophy and reveal the hypertrophy of the soft tissues. CT venography or magnetic resonance venography was performed when deep vein abnormalities were considered. Most scholars believe that MRI is necessary for the diagnosis of KTS owing to its high resolution for the soft tissues and its ability to demonstrate abnormalities in the lymphatic vessels. CT can also be employed for the diagnosis of KTS, albeit it is not the first choice and not employed in routine examination. The method should be avoided in children and patients with KTS who exhibited renal disfunction because of radiation hazard and possible renal damage. When considering KTS combined with pulmonary embolism, pulmonary CT angiography is preferred. If the gastrointestinal tract is involved or if the patient has hemochezia, endoscopy is essential because it can help directly visualize the blood vessels of the digestive tract and judge the bleeding site. If necessary, local hemostasis can also be performed and is of a high diagnostic value. In the present case, the patient underwent colonoscopy, which exhibited clustered abnormal expansion of the blood vessels in the intestinal wall below the descending colon (Figure 5). This finding suggested unique vascular manifestations and helped avoid misdiagnosis. 
The mutations of somatic PIK3CA are considered to be one of the causes of vascular malformation and limb hypertrophy of KTS. Therefore, KTS is included in the PIK3CA-related overgrowth spectrum (PROS)[26]. PROS is defined as a series of rare congenital disease syndromes due to mutations in PIK3CA. PROS is one of the subcategories in the latest (2018) ISSVA classification, which, in addition, to including KTS, it also includes fibroadipose hyperplasia or overgrowth; congenital lipomatous overgrowth, vascular malformations, epidermal nevi, scoliosis/skeletal and spinal (CLOVES) syndrome; fibroadipose infiltrating lipomatosis/facial infiltrative lipomatosis; hemihyperplasia multiple lipomatosis; macrodactyly; megalencephaly-capillary malformation (MCAP/M-CM); fibro-adipose vascular anomaly (FAVA); capillary, lymphatic, and venous malformations and lymphatic malformation (LM). These diseases are characterized by vascular malformations and tissue overgrowth. Because KTS has several overlapping clinical features with other syndromes such as CLOVES syndrome and FAVA[27], it needs to be distinguished from these diseases. Meanwhile, according to the ISSVA classification, the clinical features of Parkes-Weber Syndrome are the same as those of KTS; the difference is that Parkes-Weber syndrome also includes arterial malformations, which are manifested as arteriovenous fistula. Moreover, while the vascular malformation is high flow in the Parkes-Weber Syndrome, it is low flow in KTS. Furthermore, KTS needs to be differentiated from non-gene related diseases, such as common pressure varicose veins and late filariasis. Filariasis is caused by the parasitism of adults in the lymphatic vessels, which blocks lymphatic circulation and results in subcutaneous tissue swelling, hypertrophy, and deformity without vascular malformation. The patient reported in this study was once misdiagnosed to have filariasis. In addition, the patients with gastrointestinal bleeding or hematuria should be distinguished from bleeding caused by simple hemorrhoids or other gastrointestinal diseases or urinary diseases with hematuria. Overall, the clinicians should bear in mind the characteristics of KTS.
Until date, there is no consensus available on the treatment of KTS. The syndrome cannot be completely cured, and symptomatic treatment is mostly given. The disease is characterized by multiple involvements, which have enormous physical and mental impacts. Lameness due to limb deformity and hypertrophy poses inconvenience in daily living and mars the appearance, which may cause psychological disorders accompanied by long-term recurrent pain[26]. Therefore, multidisciplinary cooperative treatment aimed at alleviating the symptoms, delaying disease progression as well as treatment complications, and improving the quality of life of the patients is essential in managing KTS[3,25,28]. Varicose veins can be treated by methods such as compression with elastic socks, raising the affected extremity, and other physical therapies as well as changing the lifestyle and keeping the affected extremity clean. Port-wine stain can be treated with a laser. Infectious cellulitis and thrombophlebitis are usually treated with antibiotics and symptomatic analgesic treatment in case of pain. Anticoagulant therapy is used to treat acute thrombosis, and prophylactic medications are given before operation[29]. In some cases, surgery is needed; for instance, surgical treatment is required in case of life-threatening gastrointestinal and urogenital bleeding or splenic rupture and bleeding. To manage hypertrophy of the extremity, it is possible to reduce weight via surgery. Nevertheless, symptomatic treatment combined with psychotherapy is the best approach for KTS[30]. 

CONCLUSION
KTS is a congenital vascular malformation with a complicated etiology. The somatic PIK3CA mutation is believed to cause abnormal hypertrophy of the blood vessels, bone, and soft tissues. The clinical manifestations of KTS are extensive and diverse and chiefly include the typical triad. However, vascular malformations of KTS can also involve several parts and systems such as digestive and urogenital systems, which increases the complexity and severity of the disease. Therefore, the atypical manifestations and rare complications necessitate the clinician’s attention and are not to be ignored.
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Figure Legends
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Figure 1 Physical examination. A and B: There was a mild enlargement in the right arm and the right fingers; C: Varicose veins was observed on the right forearm (black arrows); D-H: There were several map-like port wine stains on the left lower extremity, hip, and trunk (E); there was an obvious enlargement in the left hip (F-H); there was an obvious enlargement in the left extremity with atypical varicose (Servelle veins) veins outside the leg (G, black arrows); the left toe was extremely enlarged and deformed (H).
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Figure 2 Abdominal computed tomography plain scan + enhancement. A: The spleen is large with multiple low-density shadows (hemangioma); B: The left iliac vein is thickened; C: The left ovarian vein is thickened with a filling defect area (thrombosis); D: The rectal wall is unevenly thickened. The bladder wall is slightly thickened and venous stones can be observed. 
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Figure 3 Left lower extremity magnetic resonance imaging plain scan + enhancement. A-C: Obvious enlargement, swelling, and extensive reticular signal abnormality can be seen in the left lower extremity (Lymphadenopathy). The subcutaneous varicose veins can be noted on the left leg.
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Figure 4 X-ray of both the lower extremities. The spine showing a compensatory slight deviation to the left. The soft tissues of the left lower extremity were thickened with a nonuniform density.
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Figure 5 Colonoscopy. A and B: The intestinal mucosal veins are displayed and varicosed. The intestinal wall can be observed in cyan.






[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2023 Baishideng Publishing Group Inc. All rights reserved.


image4.jpeg
DOI: 10.12998/wjcc.v11.i4.922 Copyright ©The Author(s) 2023.




image5.jpeg




image6.png
9

JSaishideng®




image7.png




image1.jpeg
(e g
3\&,.,

DOI: 10.12998/wjcc.v11.i4.922 Copyright ©The Author(s) 2023.




image2.png
DOI: 10.12998/wjcc.v11.i4.922 Copyright ©The Author(s) 2023.




image3.png
12998/wjcc.v11.i4.922 Copyright ©The




