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Abstract

Background: Kaposiform hemangioendothelioma (KHE) is a rare, locally aggressive vas-
cular tumor that shares histological features with Kaposi’s sarcoma. It usually occurs in
infancy or early childhood and is seldom reported in adults. The most common sites are
the skin and retroperitoneum, whereas the head, neck, and mediastinum are less frequently
involved. KHE rarely regresses spontaneously, and metastasis is uncommon, but up to
70% of cases may develop Kasabach–Merritt Syndrome (KMS), a life-threatening coagu-
lopathy. Here, we present an unusual case of KHE in an adult patient, emphasizing the
importance of early recognition and management. Methods: A 39-year-old woman with
systemic lupus erythematosus presented with an exophytic lesion in the left retromolar
region. Clinical and radiological evaluations were followed by both incisional and exci-
sional biopsies. Histopathological and immunohistochemical analyses were performed,
and surgical resection with wide margins was undertaken according to recommendations
from a multidisciplinary tumor board. Results: Histology revealed spindle cell clusters,
slit-like vascular spaces, endothelial cells with eosinophilic cytoplasm, and immunopositiv-
ity for CD31, CD34, and smooth muscle actin, confirming the diagnosis of KHE. Given the
tumor’s locally aggressive behavior and potential risk of KMS, extended surgical excision
was performed. Conclusions: This case underscores the diagnostic challenges of KHE in
adults and highlights the essential role of histopathology, immunohistochemistry, and mul-
tidisciplinary evaluation. Prompt diagnosis and radical surgical management are critical to
preventing complications and improving patient outcomes.

Keywords: vascular tumors; kaposiform hemangioendothelioma; Kasabach–Merritt Syndrome

1. Introduction
Kaposiform hemangioendothelioma (KHE) is a rare, locally aggressive vascular neo-

plasm with histopathological similarities to Kaposi’s sarcoma [1]. It predominantly arises in
infancy or early childhood, and only a small number of adult cases have been described [2].
Establishing its true incidence is challenging, as atypical or asymptomatic lesions may be
misdiagnosed as variants of infantile hemangioma (IH) or other vascular anomalies. In one
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North American study, the annual incidence in children was estimated at approximately 1
in 1,400,000 [3], with nearly 90% of cases diagnosed during the first year of life.

KHE most commonly affects the skin and retroperitoneum, while involvement of the
head and neck, soft tissues of the extremities, trunk, or mediastinum is less frequent [4,5].
Although histologically benign, the tumor may cause severe morbidity, and in up to
70% of patients it is complicated by Kasabach–Merritt Syndrome (KMS), a consumptive
coagulopathy associated with high mortality [6].

The entity was first described by Zukerberg et al. in 1993 as distinct from IH due
to its locally infiltrative growth, aggressive clinical course, and “Kaposi-like” histological
appearance [7]. Superficial lesions typically present as firm, violaceous, and painful masses,
while deeper lesions—arising in the retroperitoneum, thoracic cavity, or muscle—may
remain clinically silent, resulting in delayed diagnosis. Regional lymph node involvement
has been observed, although distant metastasis has not been reported [8].

Unlike Kaposi’s sarcoma, which is linked to human herpesvirus 8, the pathogenesis
of KHE remains uncertain. Evidence suggests a possible lymphatic origin, supported by
the expression of both vascular (CD31, CD34, VEGFR-3) and lymphatic markers (D2-40,
PROX1) in spindle cells [9]. While most cases occur without an obvious trigger, trauma or
infection may contribute to symptom progression [10]. A slight male predominance has
been described, and approximately half of all cutaneous lesions are present at birth [11,12].
In contrast to juvenile hemangiomas, KHE rarely undergoes spontaneous regression.

The pathophysiology of KMS is not fully understood. Current hypotheses suggest
that abnormal platelet activation and sequestration within the tumor result in the con-
sumption of clotting factors [13,14]. Other studies propose that the abnormal vascular
architecture of KHE may generate turbulent blood flow and platelet trapping [5]. Clinically,
KMS is refractory to platelet transfusions and carries a significant risk of life-threatening
hemorrhage [15].

Histologically, KHE is characterized by spindle cell clusters with minimal atypia,
slit-like vascular spaces, microthrombi, and hemosiderin deposits [1]. Treatment strategies
vary and include surgical excision, embolization, compression, laser therapy, radiotherapy,
and systemic therapy. Radical excision, when feasible, remains the most effective treatment.
Medical therapies—including vincristine, corticosteroids, propranolol, interferon, and
sirolimus—have been used with variable outcomes, and no universally accepted protocol
exists. Prognosis largely depends on lesion size, anatomical site, and association with
KMS [16].

2. Case Report
A 39-year-old Caucasian woman was referred by her dentist to the Department of Oral

Sciences and Maxillofacial Surgery, Polyclinic Umberto I, “Sapienza” University of Rome,
for evaluation of multiple exophytic and erythematous lesions in the left retromolar region
(Figure 1). The lesions had been present for approximately five months and were associated
with occasional minor bleeding following local trauma. The patient also reported mild
pain and a recent increase in the size of the lesions during the two weeks preceding the
visit. Her medical history included systemic lupus erythematosus (SLE), diagnosed in
2000 at the Department of Clinical Medicine, “Sapienza” University of Rome, following
symptoms of gastroesophageal reflux, low-grade fever, diffuse arthromyalgia, a previous
pericardial effusion, and positivity for ANA and ENA SS-A antibodies. She was under
treatment with prednisone and cyclophosphamide, levothyroxine sodium for hypothy-
roidism, and omeprazole for gastroesophageal reflux. The patient was allergic to penicillins
and denied regular tobacco or alcohol use. In 2015, she developed ocular vasculitis with
photosensitivity, prompting replacement of cyclosporine with cyclophosphamide.
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Figure 1. Erythematous and exophytic lesion located on the left retromolar trigone. The blue arrow
indicates the lesion located at the retromolar trigone.

Intraoral examination revealed an exophytic erythematous lesion measuring approxi-
mately 2.5 × 2 cm on the left retromolar trigone, while orthopantomographic X-ray imaging
demonstrated a corresponding radiolucency in the same region (Figure 2). Considering
her systemic condition and ongoing therapy with cyclophosphamide, a multidisciplinary
management plan was initiated, which included second-level imaging (MRI) to evaluate
lesion extension (Figure 3), a professional oral hygiene session, chlorhexidine 0.12% mouth
rinses, and selective grinding of the occlusal cusps of the involved mandibular molars to
minimize traumatic contact. An incisional biopsy was then performed using a cold scalpel
combined with CO2 laser, along with extraction of tooth 3.8, suspected to contribute to local
trauma. Histopathological evaluation of this specimen revealed only epithelial alterations
and abundant granulation tissue without evidence of neoplasia, and a definitive diagnosis
could not be established at this stage (Figure 4a,b).

Figure 2. OPG x-ray and the blue arrow show a focus of radiolucency behind the lower-left
third molar.
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Figure 3. MRI view of the left retromolar region showing with the indication of black arrow a
soft-tissue lesion corresponding to the clinical site of the Kaposiform hemangioendothelioma.

(a)

(b)

Figure 4. (a,b): Histological section with evidence of malpighian epithelium with mild hyperorthokeratosis.
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In November 2015, a scalpel excisional biopsy of the lesion was performed using a
CO2 laser, together with extraction of tooth 3.8, allowing for a more representative sampling
of the lesion. Histological analysis showed a partially ulcerated oral mucosa partly covered
by stratified squamous epithelium with mild hyperparakeratosis, acanthosis, focal spon-
giosis, papillomatosis, and lymphocytic and neutrophilic exocytosis (Figure 5). Numerous
capillary vascular structures positive for CD31, CD34, actin MS, and actin ML were present
within the chorion, lined by swollen or spindle-shaped endothelial cells with indistinct
borders, weakly eosinophilic cytoplasm, and round nuclei. These vascular structures exhib-
ited a lobular or glomeruloid growth pattern extending into the muscle tissue, associated
with an inflammatory infiltrate predominantly composed of neutrophils and fibrin thrombi
within the vascular lumina. Immunohistochemistry confirmed positivity for CD31 and
CD34, a Ki-67 proliferation index of 15%, and negativity for HHV-8 (Figures 6 and 7). The
overall morphological and immunohistochemical features were compatible with a vascular
neoplasm of the oral mucosa of the kaposiform hemangioendothelioma type, as reported
in the final pathology diagnosis.

Figure 5. Excisional biopsy specimen (November 2015) showing endothelial cell clusters with mild
atypia, numerous vascular spaces, and scattered microthrombi with hemosiderin deposits.

Figure 6. Immunohistochemical staining for CD34 showing strong and diffuse positivity of the
endothelial cells lining the vascular channels, confirming the vascular nature of the lesion.
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Figure 7. Ki-67 immunostaining demonstrating a moderate proliferative index (approximately 15%)
within the endothelial component.

The case was discussed by the Head and Neck Tumor Board, which recommended
surgical excision with adequate safety margins to ensure complete removal of the lesion
and prevent local recurrence. The patient was referred to the Department of Maxillofacial
Surgery, where surgical resection was planned and performed according to multidisci-
plinary consensus. An incision was made to circumscribe the lesion of the left retromolar
area with wide safety margins, including the scar from previous surgical procedures. En
bloc resection of the affected mandibular segment was carried out, including the extraction
of tooth 3.7. Intraoperative frozen-section histological examination revealed the presence
of suspicious material along the medial resection margin; consequently, the margins were
further extended (“radicalized”). A subsequent intraoperative evaluation confirmed the
absence of residual disease. The surgical defect was reconstructed using a Bichat buccal
fat pad flap in combination with local sliding mucosal flaps to achieve closure and restore
tissue continuity.

Postoperative management included close clinical and radiographic follow-up to
monitor healing and detect possible recurrence. Unfortunately, postoperative photographic
documentation was initially incomplete because the patient moved to another city shortly
after surgery and continued follow-up at a different institution. However, we were able to
obtain a postoperative clinical photograph taken a few months prior to her death, as well
as postoperative radiographic imaging, which confirm satisfactory healing of the surgical
site (Figures 8 and 9). Approximately two years after surgery, the patient passed away
due to cardiovascular complications unrelated to the oral neoplasm. Her death occurred
after the initial diagnostic and therapeutic course, limiting further evaluation of the lesion’s
long-term outcome and response to treatment.
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Figure 8. Twenty-two-month postoperative follow-up demonstrating satisfactory mucosal healing
with no evidence of local recurrence.

Figure 9. Postoperative radiographic and MRI composite images showing complete removal of the
lesion and extraction of the involved teeth (3.7 and 3.8). No evidence of radiolucency or residual
mass is observed in the surgical area, confirming adequate bone healing and absence of recurrence.

3. Discussion
The term “kaposiform hemangioendothelioma” was introduced by Zukerberg et al. in

1993 [7] to describe histological aspects of this tumor that are similar to those present in
cases of capillary hemangioma and Kaposi’s sarcoma.
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Zhou et al. identified a somatic translocation involving chromosomes 13 and 16,
specifically at loci 13q14 and 16p13.3, observed in 10% of metaphase cells from KHE
lesions, along with a population of cells exhibiting a normal karyotype. Nonetheless,
while GNAQ mutations have been reported in KHE, their exact contribution to tumor
development remains unclear, and it is still debated whether they represent a primary
driver or a secondary event [17].

KHE exhibits a wide spectrum of clinical presentations, ranging from superficial skin
lesions with various morphologies to deep-seated tumors lacking cutaneous signs. Typi-
cally, it appears as a solitary soft tissue mass accompanied by skin alterations, which may
include erythematous papules, plaques, nodules, or a firm, violaceous tumor. Nonetheless,
approximately 12% of cases occur without any visible skin involvement [18].

Along with other vascular tumors, kaposiform hemangioendothelioma (KHE) has
shown ectopic overexpression of the human Prox1 gene, a nuclear transcription factor asso-
ciated with the lymphatic endothelium. In the study conducted by Borst et al. in 2024 [19],
this specific Prox1-induced phenotype led to an in-depth analysis of the immunohisto-
chemical staining pattern of Prox1, podoplanin (D2-40), LYVE-1, and Prox1/CD34, as well
as dual immunofluorescent staining for LYVE-1/CD31, in KHE and tufted angioma (TA)
samples. Comparison with other pediatric vascular tumors revealed that the neoplastic
cells of KHE expressed Prox1+, CD31+, and CD34+ [19].

Complications in individuals with KHE are frequent. The seriousness of these com-
plications largely depends on the patient’s age, the dimensions of the lesion, its site, its
spread into deep tissues and vital organs, and any related blood disorders. It is advisable
for healthcare providers to stay alert to possible complications and the risk factors that
might signal future issues.

Complications like KMS manifest with an estimated incidence ranging from 42% to
71%. Thrombocytopenia in the context of KMS is often profound, with median platelet
levels around 21 × 109/L at diagnosis. KHE lesions linked to KMS tend to enlarge progres-
sively and may present with purpuric discoloration. The condition can lead to significant
pain and is frequently complicated by secondary bleeding [20].

According to recent studies, systemic treatments such as sirolimus, a mammalian target
of rapamycin (mTOR) inhibitors, have shown efficacy in controlling disease progression
in cases of unresectable or recurrent KHE. Corticosteroids and vincristine have also been
proposed as therapeutic options in selected cases. However, in our patient, due to the
complete excision of the lesion and the absence of KMS, additional systemic therapy was
not deemed necessary at this stage.

There are about 50 cases of KHE described in the head and neck region and, of these,
cases in the oral cavity are extremely rare. Among the few intraoral cases reported, all
patients were male, their ages ranged from 2 to 21 years, and the lesions ranged from 1 to
3 cm in size. Our patient is a 39-year-old adult woman, and the tumor was located in the
posterior mandible, presenting a different location from other previously reported intraoral
cases. It is likely that KHE can occur in any area of the soft tissues in the mouth. Clinically,
KHE can resemble reactive or benign vascular entities such as pyogenic granuloma or
infantile hemangioma, underscoring the importance of histopathological examination,
ideally supported by immunohistochemistry, for an accurate diagnosis [13].

In this instance, the lesion appeared as an exophytic growth on the alveolar ridge,
accompanied by an osteolytic lesion in the adjacent alveolar bone. From a histological
standpoint, KHE displays nodular arrangements of ovoid endothelial cells and vascular
elements, often showing glomeruloid endothelial proliferation, ovoid cellular areas, and
regions resembling lymphangiomatosis [21].
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It is well known that systemic lupus erythematosus (SLE) can cause vascular alter-
ations in the oral cavity, often attributed to chronic inflammatory phenomena, immune-
mediated vasculopathies, or microangiopathy related to the underlying disease. However,
oral manifestations of SLE typically present as ulcerative lesions, erythematous areas, or
white striations resembling lichen planus, rather than as proliferative masses with a histo-
logical pattern similar to that of KHE. In our case, histopathology revealed the presence
of spindle cell clusters and irregular vascular spaces, a finding inconsistent with vasculo-
pathic lesions associated with SLE. Furthermore, the absence of significant perivascular
lymphoplasmacytic inflammation and fibrinoid necrosis of vessel walls makes the hypoth-
esis of an SLE-induced vasculitic alteration unlikely. Similarly, Gao and Qin (2021) [22]
reported a case of a giant hemangioma in a patient with discoid lupus erythematosus,
suggesting that the coexistence of autoimmune diseases and vascular proliferations does
not exclude the diagnosis of a primary vascular neoplasm. This supports our interpreta-
tion, indicating that the lesion described in our study is more consistent with KHE than
an atypical manifestation of SLE [22]. This locally aggressive tumor rarely involves the
head and neck region and is very rarely found in adult subjects. DeFatta et al. reported
a case of KHE in 2005 in a three-year-old male localized in the left hard and soft palate.
The patient was completely asymptomatic, with no pain, dysphagia, odynophagia, or
difficulties in breathing and speaking. The lesion was subjected to excisional biopsy, and
the histopathology examination described the presence of endothelial cells with abundant
eosinophilic cytoplasm, round and oval blood vessels, and spindle neoplastic endothelial
cells that formed elongated vascular spaces [23].

In 2011 Rekhi et al. documented a case of KHE in the right tonsil of a two-year-old
child—fortunately not associated with KMS—who presented with a clinical history of
episodes of tonsillitis and ipsilateral neck swelling from birth. During one of the clinical
episodes, the patient experienced acute dysphagia and dyspnea and was radiologically
diagnosed with a peritonsillar abscess. Review of the histopathology slides revealed
a “kaposiform” pattern featuring slit-like, crescentic capillaries with platelet thrombi,
eosinophilic bodies, and prominent areas of lymphangiomatosis, which helped distinguish
this case from juvenile hemangioma [24].

In 2016 Vashi et al. described the case of a 38-year-old man with a mass on the left
lower surface of his tongue, which increased in size over a six-month period, with mild but
asymptomatic traumatic bleeding episodes [25]. Examination of the histological samples
obtained by means of an incisional biopsy led to a diagnosis of KHE and the lesion was
subsequently excised [25]. In 2021 Lima Morais et al. described the case of a 10-year-old
patient with a soft tissue swelling about 2 cm in diameter in the right posterior mandible [26].
A histopathology examination revealed vascular proliferation permeated by inflammatory
cells and fascicles of spindle-to-ovoid cells, similar to Kaposi’s sarcoma, and the patient
had to undergo extraction of the teeth involved [26]. As KHE is a very uncommon tumor,
knowledge about how to treat it is not widely disseminated. Treatment options depend
upon the size of the neoplasia, its surgical accessibility, and whether KMS is present. The
treatment of choice, whenever possible, is most definitely surgical excision [27].

Furthermore, in the absence of any medical contraindications or a history of drug
allergy, sensitivity, or reaction to vasoconstrictors (such as epinephrine), incorporating a
vasoconstrictor facilitates improved hemostasis and extends the duration of anesthesia.
Regardless of the method employed for local anesthetic delivery, it is essential to aspirate
before injection in order to avoid inadvertent intravascular administration of both the
anesthetic and vasoconstrictor. Additionally, to maximize patient comfort during the
biopsy, we recommend applying a topical anesthetic with a cotton swab for one minute
before puncturing the mucosa with the needle.
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An incisional biopsy is recommended when sampling sizeable lesions and those
suspected of being malignant. Orosco et al. conducted a comprehensive study of positive
surgical margins in the ten most common solid tumors, using data from the US National
Cancer Database, and identified oral cancer as the tumor most frequently exhibiting positive
margins in both sexes [28]. Based on this case and the current literature, we recommend
that clinicians consider KHE in the differential diagnosis of vascular lesions in the oral
cavity, even in adult patients, and adopt a multidisciplinary approach to ensure accurate
diagnosis and appropriate management.

A limitation of this case report is the lack of longitudinal follow-up, as the patient died
from concomitant cardiovascular disease unrelated to the vascular lesion. Although this
precluded extended monitoring, the clinical and histopathological findings remain relevant
for highlighting the rare intraoral presentation and diagnostic challenges associated with
KHE. This case also underscores the importance of timely and accurate diagnosis, as delays
in recognizing rare conditions can significantly affect patient management and outcomes,
as reported in hereditary dental disorders such as Type I dentin dysplasia [29].

Additionally, patient perception of the oral cavity and effective communication with
the clinician are essential elements in clinical management. Innovative strategies, such
as the use of clear aligners combined with smart eye-tracking technology, have demon-
strated how advanced tools can enhance visualization and understanding of the oral cavity,
improving communication and supporting more accurate clinical decision-making [30].

4. Conclusions
The diagnosis of kaposiform hemangioendothelioma remains challenging due to its

rarity, particularly in the oral cavity and in adult patients. To our knowledge, no previous
cases have been reported in adult women with this localization, which further complicates
the diagnostic process and increases the risk of misdiagnosis or delayed treatment. Prompt
recognition is essential, as the tumor’s aggressive biological behavior can lead to severe
complications if left untreated.

Management requires a multidisciplinary approach supported by clinical, radiological,
histological, and immunohistochemical evaluation. Careful morphological and molecular
characterization is critical to differentiate KHE from other vascular lesions, such as cav-
ernous hemangioma or other endothelial neoplasms. Early and appropriate treatment can
significantly improve outcomes and prevent recurrence.

Although surgical excision remains the preferred therapeutic option when feasible,
alternative treatments such as chemotherapy or targeted therapies may be considered
based on the tumor’s extent and location, as well as the patient’s overall condition. A
personalized approach is therefore fundamental to optimizing outcomes.

In conclusion, while KHE is an uncommon and diagnostically challenging tumor,
accurate identification and timely intervention are essential for effective management and
improved prognosis.
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