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Abstract

Background: Vascular malformations are congenital structural abnormalities of the blood
vessels that may present at any age. In the vulvovaginal region, these lesions are un-
common and frequently misdiagnosed because their clinical appearance overlaps with
common gynecologic conditions, particularly Bartholin’s gland cyst or abscess. Inappro-
priate surgical intervention without prior vascular evaluation may result in hemorrhage,
incomplete treatment, and recurrence. Methods: A structured narrative review of the
literature was performed using PubMed/MEDLINE and EMBASE databases (January
2000-April 2024) to summarize the classification, pathophysiology, clinical presentation,
imaging characteristics, differential diagnosis, and management of vulvovaginal vascular
malformations. Publications addressing vascular anomalies in other anatomical locations
were also included when clinically relevant. A representative clinical case confirmed by
histopathologic and molecular analysis is presented to illustrate the diagnostic pitfalls.
Results: Vulvovaginal vascular malformations are predominantly low-flow venous lesions
but may include high-flow arteriovenous malformations. A clinical examination alone is
insufficient for diagnosis. Doppler ultrasonography is the recommended initial imaging
modality, followed by magnetic resonance imaging to define the lesion extent and flow
characteristics. Misdiagnosis most commonly occurs when lesions are treated as Bartholin’s
gland pathology without prior imaging. Low-flow lesions are generally managed with
sclerotherapy or planned surgical excision, whereas high-flow lesions require embolization
and multidisciplinary care. Hormonal and hemodynamic changes, including pregnancy,
may precipitate enlargement or thrombosis. Conclusions: Vascular malformations should
be considered in the differential diagnosis of atypical vulvar masses. Preoperative imaging
is essential in order to avoid inappropriate surgical procedures. A structured diagnostic ap-
proach combining clinical assessment and imaging enables correct classification and guides
treatment. The presented case demonstrates a typical diagnostic pitfall and emphasizes the
importance of recognizing vascular lesions in gynecologic practice.

Keywords: malformations; venous malformation; arteriovenous malformation; vulva;
Bartholin gland; Doppler ultrasound; MRI; differential diagnosis; sclerotherapy

1. Introduction

Vascular malformations are congenital structural abnormalities of the vascular system
that result from errors in the vascular morphogenesis and vessel maturation. Unlike
vascular tumors, they have a normal endothelial turnover without cellular proliferation
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and persist throughout life, often enlarging progressively due to ectasia, thrombosis, and
hormonal changes [1-3]. They are currently classified according to the International Society
for the Study of Vascular Anomalies (ISSVA) into low-flow malformations (capillary, venous,
and lymphatic) and high-flow malformations (arteriovenous malformations—AVMs and
fistulas). Accurate classification is essential because management and complication risks
differ substantially between entities [1,4,5].

Vascular malformations most frequently occur in the head, neck, and extremities. The
involvement of the female genital tract is uncommon and remains poorly recognized [6,7].
Vulvar and vaginal lesions are particularly challenging because their clinical appearance
overlaps with common benign gynecologic conditions. Patients typically present with a
localized swelling, pain, or a rapidly enlarging mass, findings that frequently lead to an
initial diagnosis of a Bartholin’s gland cyst or abscess [8]. However, the inappropriate
incision or marsupialization of a vascular malformation can result in significant hemorrhage,
incomplete treatment, and lesion recurrence [6,9]. Consequently, accurate preoperative
identification is crucial for patient safety and appropriate management.

In contrast to the typical Bartholin’s gland pathology, vascular malformations are
compressible lesions with variable flow dynamics and their clinical behavior may change
during periods of hormonal changes or fluctuations, such as puberty, pregnancy, or peri-
menopause [2,10]. Venous malformations represent the most common subtype and may
remain asymptomatic for years before presenting with thrombosis, pain, or cosmetic defor-
mity [2,11]. High-flow AVMs, although rare, carry substantial risks including ulceration,
hemorrhage, and, in extensive cases, high-output cardiac failure [4,12]. Imaging therefore
plays a central role in evaluation. Doppler ultrasonography is typically the first diagnos-
tic step, while magnetic resonance imaging (MRI) is used for defining the extent of the
lesion and evaluating tissue involvement. Angiography can also be used, but it is reserved
primarily for therapeutic planning and endovascular treatment [11-13].

Despite the clinical importance of these lesions, the available literature remains limited
predominantly to isolated case reports, and practical guidance for gynecologists and
general clinicians is scarce [6,7]. Most publications focus on individual presentations rather
than providing a structured diagnostic and therapeutic approach. As a result, vascular
malformations of the vulva are frequently misdiagnosed and managed surgically without
prior imaging, leading to avoidable complications [6,8].

The aim of this study is to provide a comprehensive review of vulvovaginal vascular
malformations, including classification, pathophysiology, histology, clinical presentation,
imaging characteristics, differential diagnosis, and current management strategies. To
illustrate the diagnostic challenges encountered in clinical practice, we additionally present
a representative case of a vulvar venous malformation initially presumed to be Bartholin’s
gland pathology that was later confirmed by histopathologic and molecular analysis.

2. Materials and Methods
2.1. Study Design and Ethics

This manuscript includes a clinical case report combined with a structured narrative
review of the literature. A systematic search strategy was used to identify relevant publica-
tions. However, due to the limited number of reported cases and the predominance of case
reports, quantitative synthesis was not performed. The case report was exempt from an
Institutional Review Board approval under institutional guidelines, as it does not meet the
definition of human subject research. Oral and written informed consent for publication
was obtained from the patient.
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2.2. Literature Search and Study Selection

A structured narrative literature review was conducted to summarize current knowl-
edge regarding vascular malformations of the vulva and female genital tract and to place
the presented case into a broader clinical and diagnostic context.

Electronic databases (PubMed /MEDLINE and EMBASE) were searched for studies
published between January 2000 and April 2024. Although additional databases such as
Web of Science or Scopus may identify further publications, PubMed /MEDLINE and EM-
BASE were selected because they represent the two largest biomedical literature databases
and provide comprehensive coverage of peer-reviewed medical publications. The search
combined Medical Subject Headings (MeSH) and free-text keywords related to both anatom-
ical location and disease entity. The primary search terms included the following: “vascular

v v v

malformation”, “venous malformation”, “arteriovenous malformation”, “vascular anoma-
lies”, “ISSVA classification”, “vulva”, “vaginal”, “perineal”, “female genital tract”, and
“Bartholin gland”.

The search strategy identified 107 records across the two databases. After removal
of duplicates, 95 titles and abstracts were screened for relevance. Of them, 65 articles
were excluded because they did not describe vascular malformations of the female genital
tract or did not provide sufficient clinical information. A total of 30 full-text articles were
assessed for eligibility, of which only 10 case reports or case series describing vulvar or
genital vascular malformations were included in the qualitative synthesis.

Because clinical management principles for vulvar lesions are derived from the broader
vascular anomaly literature, additional searches were performed for diagnostic imaging,
classification systems, and treatment strategies of peripheral vascular malformations re-
gardless of the anatomical location. Reference lists of relevant articles and review papers
were manually screened to identify additional eligible publications.

Because published evidence on vulvovaginal vascular malformations is limited pri-
marily to case reports and small case series, a structured narrative review approach was
selected. The aim was to integrate available clinical, imaging, and interventional literature
rather than to perform quantitative synthesis. Publications were included if they (1) de-
scribed vascular malformations involving the vulva, vagina, or perineum; or (2) provided
clinically relevant information on classification, imaging characteristics, pathophysiology,
or treatment of vascular malformations applicable to genital tract lesions.

Eligible study types included case reports, case series, cohort studies, clinical reviews,
imaging studies, and consensus statements. Articles not available in English, conference
abstracts without sufficient clinical data, and publications describing vascular tumors
(e.g., infantile hemangioma) without relevance to malformations were excluded.

After removal of duplicates, titles and abstracts were screened for relevance. Full-
text review was performed for potentially eligible articles. The study selection process is
illustrated in Figure 1. Reports specifically describing vulvar vascular malformations or
related vascular anomalies were extracted for clinical comparison. Data collected included
patient age, clinical presentation, diagnostic approach, imaging modality, treatment strategy,
lesion size when available, and reported follow-up or recurrence. The identified cases are
summarized in Table 1 to facilitate comparison of diagnostic pathways and therapeutic
outcomes reported in the literature.
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Figure 1. Literature review flowchart for vulvar vascular malformations.
Table 1. Reported cases of vulvar and genital vascular malformations [6,7,14-21].
. . Clinical Imaging/Diagnostic ~ Lesion Follow-
Reference  Year  Age Diagnosis Presentation Confirmation Size Treatment Up/Recurrence Outcome
Vulvar arte- Enlarging
Pereira 2014 57 years TIOVENOUS ¢ lvar lesion Hlstopath.oyogy 7x5 x4 Sur.gl.cal NR Resolved
etal. [6] malforma- . . after excision cm excision
. with pruritus
tion
Brotherton Vulvar arte-  Large vulvar Ch.mcal assessment; Embolization
X C R prior embolization; No symp-
and riovenous lesion with . . followed
2010 11 years diagnosis NR ) Several months toms
Yazdany malforma- recurrent ) by surgical
. ) confirmed at ; reported
[14] tion bleeding resection
surgery
Bilateral
Herman vulvar Symptomatic  Doppler ultrasound Ethanol
ot 21 []a 5] 2004 11 years venous vulvar and direct injection NR sclerother- NR Successful
’ malforma- masses venography apy
tions
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Table 1. Cont.
. . Clinical Imaging/Diagnostic ~ Lesion Follow-
Reference  Year Age Diagnosis Presentation Confirmation Size Treatment Up/Recurrence Outcome
Focseneanu Pediatric EZE; Vulvar MRI and vascular Sclerotherapy Favorable
and Merritt 2011 swelling or . - NR or surgical NR outcomes
cases malforma- imaging . C
[7] . mass excision reported
tions
Diagnosis Sureical
Vulvar arte- . confirmed during st
Revicky riovenous Painful surgical excsion
2009 26 years vulvar ; NR followed NR Improved
etal. [17] malforma- . exploration; later
. swelling . - by em-
tion angiographic bolization
evaluation
Vulvar arte- Vqlvar
Van der riovenous swelling and MRI and Coil em-
Woude 2011 13 years abnormal . NR L NR Successful
malforma- . angiography bolization
etal. [18] . vaginal
tion .
bleeding
Embolization
Vienet- Vulvar arte- Clinical followed Favorable
. riovenous Large vulvar examination and by surgical postopera-
Leguéetal. 2018 16 years . - . . NR ; NR .
[20] malforma- lesion imaging prior to resection tive
tion intervention and recon- course
struction
Slowly
Vulvar enlarging S
Shah and cavernous vulvar mass Doppler Clinical: Sureical
2018 20 years with ultrasound; ~4 x5 &t NR Resolved
Parekh [16] heman- . . excision
. discomfort histopathology cm
gioma and
dyspareunia
Massive .
Heller et al. localized Bilateral . Surgical
2014 55 years vulvar Histopathology NR 2. NR Resolved
[19] vulvar lym- excision
masses
phedema
Acquired Diffuse .
. - . Surgical
vulvar lym-  Vulvar pain Clinical lesion 2.
Sluga et al., . L. . excision Recurrence
2018 45years  phangioma and examination and with Recurrent
Case 1[21] . . . . and laser after 1 year
circum- dyspareunia histopathology vesicles <
- therapy
scriptum 4 mm
Congenital Pruritic
Sluga et al vulvar lym- vesicular Clinical CO;, laser
8 ;2018 24years phangioma examination and NR vaporiza- NR Improved
Case 2 [21] . vulvar . .
circum- . histopathology tion
- lesions
scriptum
Congenital
vulvar lym- Papular Clinical Surgical
Sluga et al., . [ Papules _
2018 68 years  phangioma vulvar examination and manage NR Improved
Case 3 [21] . . . <2mm
circum- lesions histopathology ment
scriptum
Congenital Vulvar .
Sluga et al vulvar lym- tumorous Biopsy and Conservative Ongoin
8 Y 2018 64years phangioma . . 1oPsy NR manage- somg Persistent
Case 4 [21] . lesion with histopathology follow-up
circum- . . ment
. infection
scriptum

Notes: AVM—arteriovenous malformation; VM—venous malformation; MRI—Magnetic Resonance Imaging,
NR—not reported. This table provides a structured overview of the reported cases, highlighting the diver-
sity in patient demographics, clinical presentations, diagnostic approaches, and management strategies. It
underscores the importance of individualized assessment and treatment planning for patients with vulvar

vascular malformations.

3. Pathophysiology and Molecular Basis of Vascular Malformations

Vascular malformations arise from errors in embryologic vascular development and

are now recognized as disorders of dysregulated angiogenic signaling rather than purely

structural anomalies. During normal vasculogenesis and angiogenesis, endothelial cells,
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pericytes, and smooth-muscle cells undergo coordinated maturation regulated by several
signaling pathways, particularly the phosphatidylinositol-3-kinase (PI3K)-AKT-mTOR
and TIE2/TEK receptor pathways. Somatic activating mutations affecting these path-
ways have been identified in a substantial proportion of venous and combined vascular
malformations [22-24].

Venous malformations are most frequently associated with somatic mutations in
the TEK (TIE2) gene, which encodes an endothelial tyrosine kinase receptor essential
for vascular maturation and stability. Activating TEK mutations lead to persistent PI3K-
AKT signaling, resulting in abnormal venous channel dilation, defective smooth-muscle
recruitment, and impaired vessel wall integrity [23,25]. As a consequence, the affected
vessels demonstrate ectasia, slow blood flow, and a propensity for localized intravascular
thrombosis and phlebolith formation. These lesions are present at birth but may remain
clinically inapparent until adolescence or adulthood.

A subset of venous and combined malformations instead harbors somatic mutations
in PIK3CA, a gene encoding the catalytic subunit of PI3K. These mutations produce the
constitutive activation of the PI3K-AKT-mTOR pathway, leading to endothelial cell sur-
vival, abnormal vascular growth, and the progressive enlargement of the lesion [24,26].
PIK3CA-related malformations are also associated with overgrowth syndromes within the
PIK3CA-related overgrowth spectrum (PROS), including Klippel-Trénaunay syndrome
and CLOVES syndrome [26].

The biological behavior of vascular malformations differs fundamentally from vas-
cular tumors. Infantile hemangiomas demonstrate endothelial proliferation followed by
involution, whereas vascular malformations consist of mature but structurally abnormal
vessels with a normal endothelial turnover [22,27]. Histologically, venous malformations
are composed of dilated vascular channels lined by a single layer of flat endothelium, often
with deficient smooth-muscle support and fibrotic stroma, findings consistent with the
present case.

Hormonal influences are clinically important. Estrogen receptors (ERs) have been
demonstrated in some vascular malformations and lesions may enlarge during puberty,
pregnancy, or as a result of hormone therapy use [28,29]. Increased venous pressure,
hypervolemia, and hormonal vascular relaxation during pregnancy may exacerbate venous
ectasia and thrombosis, explaining the late clinical presentation in previously asymptomatic
patients. Thrombotic events within low-flow malformations may produce sudden pain and
swelling, commonly prompting clinical suspicion of infection or abscess formation.

Low-flow venous malformations therefore behave as chronic hemodynamic lesions
rather than neoplastic processes. A slow flow can lead to intravascular coagulopathy
characterized by fibrin deposition and elevated D-dimer levels, which may contribute to
pain and progressive enlargement [30]. High-flow AVMs differ substantially, as they contain
direct arterial-venous shunts that bypass the capillary bed, producing tissue ischemia,
ulceration, and, in extensive lesions, high-output cardiac failure [31].

4. Clinical Classification of Vulvovaginal Vascular Malformations

The correct classification of vascular anomalies is essential because diagnostic evalua-
tion and treatment depend primarily on lesion flow characteristics rather than anatomical
location. The ISSVA classification distinguishes vascular tumors from vascular malforma-
tions and further categorizes malformations into low-flow and high-flow lesions [1,4,32].

Vascular tumors, such as infantile hemangioma, are characterized by endothelial prolif-
eration and a predictable growth and involution phase. In contrast, vascular malformations
are structural abnormalities of mature vessels, present at birth and growing proportionally
with the patient without spontaneous regression [1,2,27,33].

https://doi.org/10.3390/jvd5020016
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4.1. Low-Flow Malformations

Low-flow malformations include capillary, venous, and lymphatic malformations and
represent the majority of vascular anomalies encountered in the female genital tract [6,7,30].
Venous malformations are the most frequent subtype affecting the vulva. Clinically, they
typically present as soft, compressible bluish lesions that enlarge with dependency or the
Valsalva maneuver and may become painful due to localized thrombosis [10,30,33].

Lymphatic malformations may present as clusters of translucent vesicles or diffuse
swelling and are prone to recurrent leakage or infection [1,33]. Capillary malformations are
uncommon in the vulva but may be associated with combined malformation syndromes [1].

4.2. High-Flow Malformations

High-flow malformations include AVMs and arteriovenous fistulas. These lesions
contain direct arterial-to-venous shunts without an intervening capillary bed, resulting in
pulsation, warmth, bruit, and a higher risk of hemorrhage [31-34]. In the vulvar region,
AVMs are rare but clinically significant because surgical excision without prior vascular
control may cause severe bleeding [6,34].

4.3. Combined and Syndromic Lesions

Some patients present with combined malformations or lesions associated with sys-
temic syndromes such as Klippel-Trénaunay syndrome or other PIK3CA-related over-
growth spectrum disorders [1,26]. The identification of syndromic disease is important
because lesions may extend into the pelvis or lower extremities and require multidisci-
plinary management and imaging beyond the genital tract [30,33].

Because clinical appearance alone is often misleading, classification requires integra-
tion of history, physical examination, and imaging findings, particularly Doppler ultra-
sonography and MRI [11,13,33]. Determining whether a lesion is low-flow or high-flow is
the key step guiding treatment selection. Table 2 summarizes these findings.

Table 2. ISSVA-based classification and clinical features of vulvovaginal vascular malformations.

Type of Lesion  Flow Typical Clinical K.ey ?magmg Preferred Treatment
Appearance Findings
Capillary Flat erythematous Dermal enhancement .
malformation Low patch on MRI [1,33] Observation/laser [33]
. Slow-flow Doppler,
Venous SOf’F’ compressible T2 hyperintense Sclerotherapy =+ limited excision
. Low bluish mass; enlarges .
malformation with Valsalva [10,30] channels, phleboliths  [10,30,33]
! [11,13,33]
Lymphatic Low ;/vistellclliis or diffuse Multiloculated cystic Sclerotherapy/laser/excision [33]
malformation & lesion on MRI [11,33] Py
leakage [1,33]
. High-velocity
Arteriovenous . Pulsatile nass, Doppler, early Embolization + staged
. High warmth, bruit, .
malformation bleeding [31,34] venous filling on surgery [31,34]
&1 angiography [13,34]
Combined . . Mixed imaging Multidisciplinary
malformation Variable  Mixed features [1] characteristics [33] management [30,33]

5. Imaging Evaluation and Diagnostic Approach

Clinical examination alone is insufficient to reliably differentiate vascular malforma-
tions from common vulvar lesions. Although a Bartholin’s gland cyst or abscess is typically
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fluctuant and localized to the posterolateral vestibule, vascular malformations may present
with similar swelling, tenderness, and apparent inflammatory change, particularly when
thrombosed [8,10]. Misidentification may lead to incision, biopsy, or marsupialization,
procedures that can result in significant hemorrhage and incomplete treatment [6,9].

5.1. First-Line Evaluation: Doppler Ultrasonography

An ultrasound with color Doppler is the recommended initial imaging modality for
suspected vascular malformations because it is widely available, noninvasive, and capable
of assessing flow dynamics [11,13,33,35-38]. Vascular malformations are broadly classified
into low-flow and high-flow lesions according to the ISSVA classification [3]. Low-flow
malformations include venous, lymphatic, and capillary malformations, whereas high-flow
malformations include arteriovenous malformations and arteriovenous fistulas [3,4]. Low-
flow venous malformations typically appear as compressible, hypoechoic, or heterogeneous
lesions with a slow venous flow, the absence of arterial waveforms, or even an absent
detectable flow. Phleboliths, when present, are highly suggestive and appear as echogenic
foci with posterior acoustic shadowing [11,33].

In contrast, high-flow AVMs demonstrate arterialized waveforms with a high peak
systolic velocity (PSV), low-resistance waveforms, and, in some cases, direct evidence of
arteriovenous shunting on Doppler examination [13,34,39-41].

Although there is no universally accepted PSV cutoff, studies suggest that low-flow
lesions generally exhibit PSV values < 20-30 cm/s, whereas high-flow lesions demonstrate
significantly higher velocities, often exceeding 50-100 cm/s, depending on the degree of
arteriovenous shunting [4,13,33,34,40].

These Doppler characteristics are critical for guiding further imaging and treatment
planning, particularly in distinguishing lesions that may require endovascular management.

5.2. Second-Line Imaging: MRI

MRI is the imaging modality of choice for defining the lesion extent, tissue infiltration,
and involvement of adjacent pelvic structures [11-13,39-42]. Venous malformations are
characteristically hyperintense on T2-weighted sequences and enhanced gradually follow-
ing contrast administration. MRI can also identify intralesional thrombosis and distinguish
localized from infiltrative lesions [11,22,33,39-41,43].

MRI is particularly important in the vulvar region because lesions may extend into
the perineum, pelvic floor, or vagina without clear clinical evidence. Preoperative MRI
therefore assists in surgical planning and in determining whether referral for interventional
radiology treatment is appropriate.

5.3. Angiography and Interventional Planning

Digital subtraction angiography is not required for the diagnosis of low-flow le-
sions but is essential for the evaluation of high-flow AVMs when embolization is
considered [31,34]. Angiography allows the identification of feeding arteries and venous
drainage patterns and is typically performed immediately before therapeutic emboliza-
tion [44-46].

5.4. Suggested Diagnostic Algorithm

Based on the current evidence, the evaluation of an atypical vulvar mass should follow
a structured diagnostic pathway (Figure 2). Clinical features suggesting a vascular lesion
include compressibility, bluish discoloration, enlargement with Valsalva maneuver, absence
of purulent drainage, and recurrence after prior incision [6,10].
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Figure 2. Diagnostic algorithm for evaluation of an atypical vulvar mass.

The proposed diagnostic algorithm emphasizes the importance of early imaging in
atypical vulvar masses. Lesions clinically consistent with a simple Bartholin’s gland cyst or
abscess may be managed conventionally. However, the presence of atypical features such
as compressibility, a bluish discoloration, recurrent swelling, or the absence of purulent
drainage should prompt Doppler ultrasonography prior to surgical treatment. MRI is
recommended when a vascular lesion is suspected to define the lesion extent and flow
characteristics.

6. Histopathological Evaluation and Differential Diagnosis

Histopathological analysis plays a central role in confirming the diagnosis of vascular
malformations, particularly when the clinical and imaging findings are inconclusive. Unlike
vascular tumors, vascular malformations consist of mature but structurally abnormal
vessels and lack endothelial proliferation [1-3,32].

6.1. Venous Malformations

Venous malformations are composed of dilated, irregular vascular channels lined by
a single layer of flattened endothelium. Vessel walls are typically thin but may contain
variably developed smooth muscle. The surrounding stroma often shows fibrosis and
evidence of previous thrombosis. Phleboliths may be present due to chronic slow-flow
stasis [30,47,48].

https://doi.org/10.3390/jvd5020016
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Immunohistochemically, endothelial cells are positive for CD31 and CD34, while
smooth muscle markers such as desmin and smooth muscle actin highlight the vessel
walls. Importantly, cellular atypia and mitotic activity are absent, distinguishing venous
malformations from vascular neoplasms. ER expression has been reported in some lesions
and may explain hormonal responsiveness [22,27,49].

6.2. Arteriovenous Malformations

AVMs demonstrate dysplastic arteries and veins connected directly without an inter-
vening capillary bed. Histology reveals thickened arterial walls and irregular vascular chan-
nels. Elastic lamina staining may help identify arterial components. These lesions correlate
with high-flow findings on imaging and require different treatment strategies [10,33,34].

6.3. Lymphatic Malformations

Lymphatic malformations consist of dilated lymphatic channels lined by a thin en-
dothelium and containing proteinaceous fluid rather than blood. Immunostaining with
D2-40 (podoplanin) is helpful in confirming lymphatic origin [34].

6.4. Distinction from Vascular Tumors

The most important histologic differential diagnosis is hemangioma. Infantile heman-
giomas show endothelial proliferation and increased mitotic activity and are positive for
GLUT-1, a marker absent in vascular malformations [34,49]. This distinction is clinically
relevant because hemangiomas may regress spontaneously, whereas malformations persist
and often enlarge.

6.5. Mesenchymal Tumors and Other Mimics

Aggressive angiomyxoma and other vulvar mesenchymal tumors may clinically mimic
vascular lesions. These tumors demonstrate hypocellular myxoid stroma with spindle cells
and characteristic infiltrative margins rather than true vascular channels [34]. Sarcomas
show cellular atypia, mitotic figures, and destructive growth patterns.

Histopathology is therefore particularly important when intraoperative findings are
unexpected or when a lesion presumed to be cystic proves to be solid, as has occurred in
the present case. The correlation of histologic features with imaging findings provides the
most accurate diagnosis and guides appropriate management.

7. Differential Diagnosis of Vulvar Vascular Malformations

Vulvar masses are common in gynecologic practice and the majority represent benign
conditions such as Bartholin’s gland cysts, abscesses, or vulvar varicosities. Because
vascular malformations are rare and frequently painless, they are often not considered
initially, leading to misdiagnosis and inappropriate surgical intervention [6,8]. The risk of
diagnostic error is the greatest when lesions present acutely with tenderness or enlargement
due to thrombosis, which may clinically mimic infection. Clinical differentiation of vulvar
masses is presented in Table 3.

7.1. Bartholin’s Gland Cyst and Abscess

Bartholin’s gland pathology is the most frequent cause of a posterolateral vulvar mass.
Cysts typically present as fluctuant, well-localized swellings near the vaginal introitus [50].
When infected, abscesses are characterized by severe pain, erythema, fever, and purulent
drainage [7,51]. In contrast, vascular malformations are compressible and may enlarge
with dependency or the Valsalva maneuver. Pain, if present, is usually mild and related
to thrombosis rather than infection [10,30]. The incision of a vascular malformation may
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result in unexpected bleeding and the absence of purulent material, as observed in the
present case.

7.2. Vulvar Varicosities

Vulvar varicosities occur particularly during pregnancy and are associated with ve-
nous congestion and pelvic venous insufficiency. Unlike venous malformations, varicosities
represent dilated normal veins rather than developmental anomalies. They typically appear
as multiple serpiginous superficial vessels and often regress postpartum [10]. Doppler ul-
trasonography demonstrates venous flow connected to the pelvic venous system, whereas
venous malformations form localized venous lakes with a slow or stagnant flow [11,33].

7.3. Vascular Tumors (Hemangioma)

Hemangiomas are vascular tumors characterized by endothelial proliferation, most
commonly occurring in infancy. They exhibit a proliferative phase followed by spontaneous
involution [27]. In adults, true hemangiomas of the vulva are uncommon and histologically
distinct from venous malformations, which lack endothelial hyperplasia and consist of
mature ectatic vessels [22,27].

7.4. Aggressive Angiomyxoma and Mesenchymal Tumors

Aggressive angiomyxoma and other mesenchymal tumors should also be considered.
These lesions typically present as slow-growing deep perineal masses and may extend
into the pelvis. MRI demonstrates infiltrative margins rather than well-defined vascular
channels [51]. A histopathologic evaluation is necessary when imaging is inconclusive.

7.5. Malignancy

Although rare, vulvar malignancies such as sarcoma or melanoma may occasionally
mimic benign masses. Suspicion should be raised in the presence of rapid growth, ul-
ceration, pigmentation, or lymphadenopathy. Unlike vascular malformations, malignant
lesions are generally firm and non-compressible and lack characteristic vascular imaging
features [51].

Because clinical examination alone is often insufficient, imaging—particularly Doppler
ultrasonography—should be performed when the findings are atypical or when purulent
drainage is absent. The recognition of these distinguishing features can prevent unnecessary
surgical procedures and reduce morbidity.

Table 3. Clinical differentiation of vulvar masses.

. . s Imaging Typical
Condition Pain Compressibility =~ Doppler Flow Features Management
Bartholin cyst [50] Mild No None Simple cyst Marsupialization
Bartholin Fluid collection + . .
Abscess [50] Severe No None debris Incision and drainage
Venous a1 . T2 hyperintense Sclerotherapy/planned
Malformation [4,10] Mild/intermittent Yes Slow or absent channels, phleboliths excision
Vulvar . . Dilated superficial .
Varicosities [4,10,43] Mild pressure Partial Venous flow veins Conservative
Hemangioma [41,42]  Usually painless Variable High vascularity Solid enhancing lesion ~ Observation/excision
Aggressive
Angiomyxoma Usually painless No Minimal Infiltrative pelvic mass ~ Wide excision
[42,47]
Malignancy [38,48] Variable No Variable Solid irregular lesion Oncologic treatment
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8. Management of Vulvovaginal Vascular Malformations

The management of vascular malformations depends primarily on lesion flow charac-
teristics, symptom severity, and anatomical extent [52,53]. Not all lesions require treatment;
asymptomatic and stable malformations may be managed conservatively with observation
and patient education [10,30].

8.1. Conservative Management

Observation is appropriate for small, asymptomatic venous malformations. Patients
should be counseled regarding potential enlargement, thrombosis, and bleeding risk. Com-
pression therapy may reduce symptoms in selected lesions, particularly those associated
with venous congestion [10,30]. Analgesics and anti-inflammatory medication may be used
for pain related to localized thrombosis.

8.2. Sclerotherapy

Sclerotherapy is considered the first-line treatment for most symptomatic low-flow
venous malformations [10,33,54-57]. The procedure involves the percutaneous injection
of a sclerosing agent to induce endothelial damage, thrombosis, and fibrosis, resulting in
volume reduction of the lesion. Commonly used agents include ethanol, polidocanol, and
sodium tetradecyl sulfate [33,54,58,59].

Multiple treatment sessions are often required. Complications may include local-
ized necrosis, nerve injury, and skin ulceration, particularly in superficial lesions. How-
ever, outcomes are generally favorable and recurrence rates are lower than with surgery
alone [31,43]. Pre-procedural imaging is essential to delineate lesion boundaries and to
avoid damage to adjacent structures.

8.3. Laser Therapy

Superficial capillary and some lymphatic malformations may respond to laser ther-
apy, including pulsed dye and Nd:YAG lasers. Laser treatment is particularly useful for
cutaneous lesions causing bleeding or cosmetic concern [33]. However, deeper venous
malformations are less responsive and typically require sclerotherapy.

8.4. Surgical Excision

Surgical excision may be considered for localized lesions causing significant symptoms
or functional impairment. Complete excision is often difficult due to ill-defined margins
and infiltration into the surrounding tissue. Surgery without prior imaging or vascular
control is associated with a substantial risk of bleeding and recurrence [6,9]. Therefore,
excision is typically performed after preoperative imaging and in selected cases, following
preoperative sclerotherapy or embolization. In selected cases, particularly in high-flow
AVMs or large, highly vascularized lesions, preoperative embolization plays an important
role in reducing intraoperative blood loss and facilitating surgical resection. Embolization
may be used as a standalone therapy or as an adjunct to surgery, depending on lesion size,
location, and flow characteristics.

For low-flow venous malformations, sclerotherapy is often preferred as the first-
line treatment, while surgical excision is reserved for well-circumscribed lesions or cases
refractory to minimally invasive approaches.

The present case illustrates a typical diagnostic pitfall: the presumed Bartholin’s gland
pathology led to incision before a vascular origin was recognized. Planned surgical removal
after imaging evaluation would reduce procedural risk.
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8.5. Management of High-Flow Arteriovenous Malformations

High-flow AVMs require a fundamentally different approach. Endovascular emboliza-
tion is the primary therapy and is frequently performed in staged procedures [31,34,54,60-63].
Surgical excision alone is contraindicated in most cases because uncontrolled bleeding and
rapid recurrence may occur if feeding vessels are not occluded [30]. In contrast to low-flow
malformations, high-flow lesions typically require a combined approach, with preoperative
embolization followed by surgical excision to achieve durable control and minimize recurrence.
Therefore, the accurate preoperative classification of the lesion is essential in determining the
role of embolization and optimizing the treatment strategy.

8.6. Multidisciplinary Care and Management of Malignancies

The management of vulvar masses requires a structured and multidisciplinary ap-
proach, particularly when malignancy is suspected. Although benign entities such as
Bartholin’s cysts or vascular malformations are more common, malignant lesions—including
vulvar carcinoma, melanoma, sarcoma, and metastatic disease—must always be considered
in the differential diagnosis.

Clinical features that should raise suspicion for malignancy include rapid growth,
irregular borders, ulceration, bleeding, fixation to underlying structures, and associated
lymphadenopathy. In such cases, imaging—preferably MRI—should be performed prior
to any surgical intervention to assess the local extent and involvement of adjacent struc-
tures [30,33].

A biopsy is essential for a definitive diagnosis and should be performed prior to
definitive treatment in all suspicious lesions. Importantly, inappropriate surgical interven-
tion without prior imaging or biopsy may lead to incomplete excision, tumor dissemina-
tion, or significant bleeding, particularly in vascular tumors or malignancies with high
vascularity [10].

Management should be guided by a histopathological diagnosis and may include wide
local excision, sentinel lymph node assessment, or multimodal oncologic treatment. Collab-
oration with gynecologic oncology, radiology, and vascular specialists is often required to
ensure optimal outcomes [10,30,33].

9. Hormonal Influences and Pregnancy Considerations

Hormonal factors play a significant role in the clinical behavior of vascular malforma-
tions. Although present at birth, many lesions remain asymptomatic until adolescence or
adulthood, when hormonal changes and hemodynamic stress may precipitate enlargement
or symptoms [28,29]. Estrogen-mediated vasodilation, increased venous capacitance, and
alterations in vascular smooth-muscle tone are believed to contribute to progressive venous
ectasia in susceptible vessels [28,64,65].

9.1. Puberty and Hormonal Therapy

Clinical progression is frequently observed during puberty, when increased estrogen
levels stimulate vascular relaxation and increased blood flow [28]. The enlargement of
venous malformations has also been reported in association with exogenous hormonal
therapy, including estrogen-containing contraceptives and hormone replacement ther-
apy. While data are limited, careful monitoring is recommended in patients with known
symptomatic lesions.

9.2. Pregnancy

Pregnancy represents the most important physiologic condition affecting vulvovaginal
vascular malformations. Physiologic hypervolemia, increased cardiac output, and venous
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obstruction by the gravid uterus elevate the pelvic venous pressure and may lead to
the rapid enlargement of venous malformations [10,30]. Progesterone-mediated venous
dilation further contributes to vascular distensibility [31,66,67].

Patients may present with new-onset vulvar swelling, pain, or thrombosis during
pregnancy. Lesions previously asymptomatic may become clinically apparent. Thrombosis
within low-flow malformations may cause acute tenderness and may mimic infection or
abscess formation.

9.3. Risk of Hemorrhage and Delivery Considerations

Large vulvar or vaginal malformations pose a potential risk of hemorrhage during
vaginal delivery, particularly if the lesion is traumatized [29,68]. However, cesarean de-
livery is not routinely required. The mode of delivery should be individualized based on
lesion size, location, and bleeding risk. Multidisciplinary planning with obstetrics and
interventional radiology may be indicated in extensive lesions.

In selected cases, prepartum embolization or sclerotherapy has been reported to
reduce bleeding risk when significant vascular involvement is identified [29,68]. For small,
superficial lesions, conservative management and careful intrapartum monitoring are
usually sufficient.

9.4. Thrombosis and Coagulopathy

Low-flow venous malformations are associated with localized intravascular coagu-
lopathy due to slow blood flow and fibrin deposition [30]. Pregnancy further increases the
risk of thrombosis because of the hypercoagulable state. Patients presenting with acute pain
and swelling should be evaluated for thrombosis rather than infection alone [30,69-73].

The recognition of these physiologic effects is essential, as pregnancy-related enlarge-
ment or thrombosis may lead to misdiagnosis and inappropriate surgical intervention.

10. Illustrative Case

A 48-year-old woman presented to the emergency gynecological clinic with a tender
mass near the vaginal introitus that had been progressively enlarging over three days
(Figure 3). She reported localized discomfort but no fever, systemic symptoms, urinary
complaints, or preceding trauma. Her medical history was unremarkable apart from a
prior laparoscopic supracervical hysterectomy for uterine leiomyoma. She had two prior
term deliveries.

Figure 3. An illustration of the lesion localization on the vulva, created based on the clinical case. The
arrow shows the location of the lesion.

A physical examination revealed a 4-cm well-circumscribed swelling of the left labium
majus. The lesion was mobile and tender with mild overlying erythema, and was clinically
interpreted as a Bartholin’s gland abscess.
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No preoperative imaging was performed because the lesion was clinically interpreted
as a Bartholin’s gland abscess in the emergency setting. Consequently, Doppler ultra-
sonography or MRI were not obtained prior to surgical intervention. The absence of
imaging reflects a common diagnostic pathway described in the literature, where vascular
malformations are initially treated as Bartholin gland pathology.

The patient underwent operative incision and attempted marsupialization under short
general anesthesia. No purulent material was encountered; instead, a solid encapsulated
mass was identified and completely excised. Intraoperative blood loss was minimal and
postoperative recovery was uncomplicated. The patient has been followed for 12 months
after surgery so far. No evidence of recurrence or new symptoms has been observed to date.

A histopathological examination of the tissue removed from the patient revealed
the following: the lesion was a 4 x 2.5 X 2 cm mass of fibrotic tissue with evidence of
old hemorrhages. On the cut surface, several blood vessels with focal thromboses were
discernible. On a microscopic examination, the lesion was composed of variably cellular
fibrotic tissue with unassuming spindled cells, focally with some degenerative atypia. In
between, there were numerous vascular spaces filled with blood that were predominantly
composed of muscularized blood vessels (Figure 4). In some areas, the vascular spaces
were cavernous (Figure 5). Endothelial cells of the vascular spaces were positive for
endothelial markers. The spindled cells in the surrounding stroma were positive for
immunohistochemical markers CD34 (Figure 6), desmin (Figure 7), and ER, and negative
for S100. There was no convincing loss of the expression of Rb. Given the rarity of this
finding, the tumor sample was sent for a consultative review to international consultation.
Additionally, the tumor sample was subjected to molecular genetic testing.

Figure 4. A conglomerate of variably sized blood vessels with thick muscular walls and aberrant
wall layer structure (HE, original magnification 4 x).

It concurred with the diagnosis of a vascular formation and found no evidence of other
mesenchymal tumors. Additionally, molecular genetic testing did not reveal any mutations
typically associated with other mesenchymal tumors of the lower gynecological tract.

A retrospective review of the case identified several atypical features for Bartholin’s
gland pathology, including the absence of purulent drainage, the presence of a solid mass,
and relatively mild pain. The case illustrates the diagnostic challenge of vulvar vascular
malformations and highlights the importance of preoperative imaging before surgical
intervention in atypical vulvar lesions.
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Figure 5. Area of the lesion with more cavernous-like vessel spaces without the muscular walls (HE,
original magnification 4x).

Figure 6. Inmunohistochemical reaction for CD34 shows the endothelium as well as positivity in the
stromal cells (CD34 IHC, original magnification 4 x).

Figure 7. Immunohistochemical reaction for desmin highlights the smooth muscles in the vessel
walls (desmin IHC, original magnification 4 x).

11. Discussion

Vulvovaginal vascular malformations are uncommon but clinically significant because
they frequently mimic common benign gynecologic conditions. The available literature is
dominated by isolated case reports, and a consistent finding across publications is the initial
misdiagnosis as Bartholin’s gland cyst or abscess [6-8]. This diagnostic error is understand-
able: both conditions present as localized swelling in the posterolateral vulva and may be
associated with tenderness. However, the consequences differ substantially. The incision of
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a Bartholin abscess is therapeutic, whereas the incision of a vascular malformation may
lead to bleeding, incomplete treatment, and recurrence [6,9].

The principal reason for a misdiagnosis is the reliance on clinical examination alone.
Vulvar lesions are often evaluated in emergency or outpatient settings where imaging is
not routinely performed before surgical treatment. Several reported cases, including the
present patient, underwent an operative intervention before the recognition of the vascular
nature of the lesion. A review of the published reports shows that preoperative imaging
was frequently omitted, particularly when symptoms were acute.

The key clinical distinction is not the anatomical location but the hemodynamic be-
havior of the lesion. Vascular malformations are disorders of abnormal vessels rather than
obstructed glands. Compressibility, bluish discoloration, enlargement with the Valsalva
maneuver, and the absence of purulent drainage are important clues suggesting a vascular
origin [10,30]. Acute pain may occur due to thrombosis within a low-flow venous malfor-
mation and may be misinterpreted as infection. Doppler ultrasonography is therefore the
critical first diagnostic step when the findings are atypical.

Our case demonstrates a common scenario: a lesion clinically interpreted as a Bartholin
abscess but intraoperatively found to be solid. A histopathologic evaluation confirmed
a venous malformation, consistent with the typical structure of ectatic vascular channels
lacking endothelial proliferation. Similar diagnostic pathways have been described in
previously reported vulvar vascular malformations [6,7]. The case emphasizes that the
absence of purulent material at the incision should immediately raise suspicion for an
alternative diagnosis.

Management strategies differ markedly according to the lesion type. Low-flow venous
malformations are generally best treated with sclerotherapy or carefully planned excision,
whereas high-flow AVMs require embolization prior to any surgical intervention [31,34].
Surgery performed without a preoperative vascular assessment carries significant risk and
may not be curative due to infiltrative margins. Consequently, imaging evaluation should
precede operative management in any atypical vulvar mass. Hormonal and hemodynamic
influences further complicate diagnosis. Enlargement during puberty or pregnancy and
thrombosis-related pain may prompt acute clinical presentation, particularly in previously
unrecognized lesions [28-30]. The recognition of these patterns can help clinicians avoid
unnecessary surgical procedures.

Misdiagnosis appears to be common in the published literature. Several reported cases
describe the initial treatment as a Bartholin’s gland cyst or abscess before the vascular origin
of the lesion was recognized. This likely reflects the rarity of vulvar vascular malformations
and the frequent reliance on clinical examination alone in emergency settings. Imaging
plays a critical role in preventing this error. Doppler ultrasonography has been reported to
reliably differentiate low-flow from high-flow lesions and is widely recommended as the
initial diagnostic modality, while MRI provides a superior assessment of the lesion extent
and tissue infiltration.

Treatment outcomes vary depending on the lesion type and therapeutic approach.
Low-flow venous malformations generally respond well to sclerotherapy, often requiring
multiple treatment sessions but demonstrating good symptom control and low recurrence
rates. Surgical excision may be effective for localized lesions but carries a higher risk of
recurrence if the margins are incomplete. High-flow arteriovenous malformations require
staged embolization and multidisciplinary management because surgery alone is associated
with rapid recurrence and a significant bleeding risk.

Based on the literature and our clinical experience, a practical approach is recom-
mended: lesions typical for a simple Bartholin cyst or abscess may be managed convention-
ally, but any atypical features—including compressibility, unusual firmness, recurrence,
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or unexpected intraoperative findings—should prompt Doppler ultrasonography before
further intervention.

12. Clinical Practice Recommendations
When to suspect a vascular malformation in a vulvar mass:

e  Compressible lesion;
e  Bluish discoloration;

Enlargement with Valsalva maneuver or dependency;
Mild or intermittent pain;
Recurrence after previous incision;

Absence of purulent drainage.
Recommended diagnostic approach:

e  Doppler ultrasonography before surgical treatment in atypical lesions;
e  MRI when vascular origin is suspected;

e Angiography only for high-flow lesions or pre-embolization planning.
Management principles:

Avoid incision or biopsy without prior imaging;

Low-flow venous malformations — sclerotherapy or planned excision;
High-flow lesions — embolization and multidisciplinary management;

Consider referral to a vascular anomaly center.

13. Conclusions

Vulvovaginal vascular malformations are rare but important causes of vulvar masses
and are frequently misdiagnosed as Bartholin’s gland pathology. The primary clinical risk
is inappropriate surgical intervention without a prior vascular evaluation. Doppler ultra-
sonography followed by MRI allows for accurate classification and guides management.

Low-flow venous malformations are usually managed with sclerotherapy or planned
excision, whereas high-flow AVMs require embolization and multidisciplinary care. The
awareness of characteristic clinical features and appropriate use of imaging can prevent
complications and improve outcomes.

The presented case illustrates a typical diagnostic pitfall and supports the need for a
structured diagnostic approach to atypical vulvar lesions.
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Abbreviations

The following abbreviations are used in this manuscript:

AVM Arteriovenous Malformation

CD31 Cluster of Differentiation 31 (an endothelial cell marker)

CD34 Cluster of Differentiation 34 (an endothelial cell marker)

CT Computed Tomography

D2-40 Podoplanin (immunohistochemical marker of lymphatic endothelium)
ER Estrogen receptor

GLUT-1 Glucose transporter protein-1 (marker characteristic of infantile hemangioma)
HE Hematoxylin and eosin stain

IHC Immunohistochemistry

ISSVA International Society for the Study of Vascular Anomalies

MRI Magnetic Resonance Imaging

PI3K Phosphatidylinositol-3-kinase

PSV Peak systolic velocity

PROS PIK3CA-related overgrowth spectrum

Rb Retinoblastoma protein (a marker used in immunohistochemistry)
TEK (TIE2) Tyrosine kinase receptor expressed on endothelial cells

5100 S 100 protein (a marker used in immunohistochemistry)
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