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Abstract

Hamartomas, occurring in oral and maxillofacial region are basically indigenous tissue malformations that arise from epithelial
derivatives, mesenchymal derivatives and odontogenic derivates. Vascular anomaly, is a mesenchymal hamartomatous
condition- a broader term describing condition of blood vessels including abnormal number, structure and position imparting
blue/purple colour to oral mucosa. Such anomalies are broadly classified into two basic types like vascular tumours and

vascular malformations.

A clinician should possess skills and knowledge for identifying such lesions and be aware of its diagnosis to avoid any event of

uncontrolled bleeding in the dental chair.
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Introduction:

The oral cavity reflects versatility of colours ranging from
pinkish colour of the oral mucosa representing a normal
healthy tissue to derivatives indicating lesions (physiologic
or pathologic) giving red/white appearance, grey/black
appearance due to pigmented lesions, brown
melanotic/heme-associated lesions and blue/purple vascular
lesions.

Vascular anomaly/lesion is a broader term which consist of
many conditions of blood vessels including abnormal
number, structure, and position.” Vascular anomalies are
classified into two basic types — Vascular tumours and
Vascular malformations, which are often used alternatively.”
Haemangioma refers to true neoplasm of endothelial cell
origin characterized by proliferation and increased rates of
endothelial cell turnover whereas vascular malformation
refers to a localized defect in vascular morphogenesis with
normal rates of cell turnover.”

Standardized diagnosis and therapeutic management have
been an everlasting challenge to the clinician due to varying
symptoms and morphology of the lesion. Over the past few
years various terminologies and classifications have been
proposed which have only added to the confusion.“” First
classification of vascular anomalies was presented by the
Father of Cellular Pathology, Rudolf Virchow in 1863 based
on microscopic channel architecture. Since then, various
classifications have been proposed. The first classification of
the International Society for the Study of Vascular Anomalies
(ISSVA) was proposed in Hamburg in 1988 and since then it
has been modified several times. A good classification that is
easy to understand, should be applied by the clinicians as it is
very important for classifying information, data recording,
communication regarding prognostic information, and
guidance of treatment.” Nair et al proposed Classification of
Vascular Malformations based on anatomy and depth of
location in the head and neck region(Table I).

Type Description

Type 1: Mucosal/cutaneous — superficial lesions requiring excision of skin/mucosa

Type 2: Submucosal/subcutanecous — require complete excision after skin flap elevation

Type 3: Glandular — involves glands of head and neck and excised along with affected glands

Type 4: Intraosseous lesions — require excision with involved bone and reconstruction when required
Type 5: Deep Visceral - lesions involving deep visceral spaces like parapharyngeal/ infratemporal fossa

Table I: Classification of Vascular Malformations based on anatomy and depth of location in the
head and neck region.
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Recent classification (2018) by International Society for the Study of Vascular Anomalies (ISSVA)?

Knowledge about various types of vascular anomalies is vital
because even though they present rarely in oral cavity,
potential risk is involved and complications may arise while
providing dental treatment to these patients due to
uncontrolled bleeding which is iatrogenic in nature.

Patients may report to our clinic worrying about
lumps/growth in the oral cavity and it is crucial that we should
be capable of diagnosing and reassuring the patients
appropriately. Many patients presenting with low flow
lesions should be reassured and educated that the lesions are
harmless and only lesions causing contraction, localized
thrombosis, and those showing intermittent expansion should
be treated” To differentiate small vascular lesions from non-
blanchable red or pigmented lesion a simple chairside test is
used called Diascopy.® In this technique pressure is applied
to a suspected vascular lesion and blanching of the lesion is
noted. (Figure 1) Characteristic blanching of mucosa/tissues
seen in diascopy occurs due to dissipation of blood
intravascularly under compression giving pale appearance by
removing the camouflaging effect of congested blood to
reveal a true colour of the underlying lesion.”

Figure 1: Diascopy- A Chair-side investigation for
suspected vascular lesion.

Casereport

A 47-year-old female patient was referred to the Department
of Oral Medicine & Radiology at our Institute for evaluation
of painless purplish intraoral swellings. These swellings
appeared during adolescence and persisted since then without
any change in their dimension. There were no associated
symptoms like pain, change in size, fever, weight loss. No

history of any secondary changes like softening, and
ulceration. Past medical and family history were non-
contributory. Extraoral examination did not reveal any
significant findings. There was no associated
lymphadenopathy and temperature on the overlying skin was
normal. Intraoral picture showed discrete 3-6 lobules bluish —
purplish in colour interspersed on the maxillary vestibular
area and buccal mucosa, as shown in figure 2, of these 2 were
solitary and rest showed coalescing (Figure 2). They were
rounded, non-pulsatile and compressible in nature. Diascopy
was performed which showed blanching of lesion on
applying pressure with glass slab, hence it is considered as a
vascular lesion. Differential diagnosis of venous
malformation and arteriovenous malformation was given.

Figure 2: Purplish swelling over upper lip on right side.
Multiple soft, non pulsatile,non- tendpurpalish swellings
over right er Compressible purplish swellings over right
buccal mucosa

Orthopantomogram was taken to rule out any underlying
intraosseous involvement. There were no significant findings
on OPG as shown in figure 3

Figure 3: Orthopantomogram
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Later colour doppler Ultrasound examination was performed
which revealed a diffuse lesion involving entire upper labial
and buccal mucosa with respect to central incisor to premolar
and extending from mucosa upto subcutaneous tissue plane.

Case Report

It showed multiple tortuous anechoic spaces which were
compressible and filled up with slow flow colour on doppler,
with spectral features compatible with venous flow as shown
in figure 4.

[ Anechoic spaces |

[ Venous slow flow|

Figure 4 colour doppler ultrasound

Overall ultrasonographic features gave an impression of an
unencapsulated slow flow venous malformation. Since the
USG report gave the impression of slow flow venous
malformation, the patient was reassured regarding the
condition and was explained regarding due precautions
during dental procedures. The patient refused any treatment
as she was asymptomatic.

Discussion —

Vascular lesions are disorders of aberrant angiogenesis,
lymphangiogenesis and vasculogenesis are relatively rare in

the oral cavity as compared to head and neck""'"

Vasculogenesis involves growth of vessels from mesoderm-
derived embryonic precursors like hemangioblasts giving
rise to endothelial precursors angioblasts and blood cell
precursors hemocytoblasts. Fusion of angioblasts takes place
in vascular islets inducing the formation of primary capillary
plexus which extends and matures during angiogenesis.
Haemangiomas which comprise of hamartomatous growth in
capillaries are due to imbalance between intrinsic and
extrinsic factors acting on endothelial cells"” like (Table IT)

Table 2: Intrinsic and extrinsic factors acting on endothelial cells.

Factors stimulating angiogenesis

Factors inhibiting angiogenesis

Local tissue environment hypoxia/acidity Angiostatin
VEGF (vascular endothelial growth factor) Platelet factor 4
Fibroblast growth factor Interferon

Matrix metalloproteinases 9 Thrombospondin 1

Intercellular adhesion molecule 3

Tissue inhibitor of metalloproteinase

Sporadic mutation leading to error in morphogenesis of any
combination of arterial, venous and lymphatic vascular
channels during embryonic development is called as Vascular
malformation."*"*"? Arteriovenous malformations occurring
due to failure of regression of AV channels in primitive
retiform plexus are abnormal connections between arteries
and veins permitting blood within organ or tissue to bypass
the capillary network. Diagnosis is based on clinical history,
physical examination, and when unclear assisted with USG
or MRL."?

Diagnosis of such hamartomatous lesions is based on clinical
and histopathological examination. Clinical diagnosis

remains a challenge because of varied clinical presentation
due to difference in size, location, subtype, and tissue
involvement by the lesion."” Pre-interventional imaging is
very important for confirmation of diagnosis and assessment
of flow dynamics."” Computed tomography, doppler
ultrasonography and magnetic resonance imaging are useful
modalities for confirmation of diagnosis and evaluation of the
extent of lesion and flow velocity. Imaging assesses exact
flow dynamics in order to differentiate various types of
vascular malformations thus facilitating treatment
planning."***” Table III shows the relevance of vascular
lesions to dental practitioners in terms of various procedures.
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Table 3: Fate of vascular lesions

Condition Clinical appearance Referral to  Safety for Safety for  Safety for
secondary injections extractions scaling
care
Infantile Most common tumours in infants manifest If a patient is Not Not Not
hemangioma clinjcally several weeks after birth and appearas ~ already under applicable applicable  applicable
raised dark red, when located deeper produce specialistcare
blue hue of overlying skin.***”
Congenital These are less common, seen on prenatal Yes Yes Yes Yes
hemangioma  jmaging, undergo proliferation in utero, present
upto full size at birth, usually single and when
subcutaneously located they are pink or
purple.®”
Pyogenic A misnomer as this lesion is neither Yes Yes Yes Yes
granuloma granulomatous nor pus-producing, so
microscopically accurate more appropriate term
is lobular capillary hemangioma. Clinically it
appears as a small red papule either smooth or
lobulated exophytic lesion with pedunculated or
sessile base ***¥
Capillary Commonly called as portwine stains. Most If causing Yes Yes Yes
malformation commonly appear as pink macular lesions in cosmetic
head and neck regions along distribution of problem
trigeminal nerve dermatomes®
Venous Most common type of vascular malformation If symptoms Try not to If lesion is Avoid scaling
malformation presenting as bluish soft compressible masses on ~ are present or inject in notinclose near lesion
oral mucosa with no pulsation / thrill*” confusion lesion association
regarding with tooth
exact nature
oflesion
Lymphatic They appear as either microcystic or macrocystic ~ Iflesions have Try not to ~ Notsafe  Ayoid scaling
malformation  |esjon lacking typical pulsatile thrill of highflow not been inject in near lesion
lesions and are non compressible® previously lesion
seen by a
specialist
Arteriovenous  Usyally, growth is slow but sometimes grows Yes Not safe Not safe Not safe
malformation

very rapidly in less time or growth is induced by
trauma. Usually present as a pulsatile mass with
associated thrill or bruit. when present in
mandible, mobility of teeth, bone expansion and
associated gingival bleeding is noted””

1) Colour doppler ultrasound — Though various imaging
modalities are available for the assessment of vascular
anomalies but colour doppler ultrasound is a first-line

approach.

Advantages— Noionizing radiation

57

Excellent intrinsic resolution
Costeffective, reliable and non-invasive

Identify presence, quality and type of doppler
flow, mean velocity and direction Identify
feeding and draining vessels

Helps in differentiating vascular and non-
vascular causes of nodular lesions of oral
cavity

Provide information on location, size,
margins, echogenicity and tendency to
invade adjacent structures.

Useful in both diagnosing and guiding
treatment of the lesion.”

Development of new, compact, linear hockey stick shaped
high frequency probe (7 — 15 MHz) allows visualization of

course of vessels and anatomy of lip from external vermilion
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to internal lip surface without moving patient or probe.5-7
MHz probes are needed in obese patients and in deeper
intramuscular malformations. Grey scale ultrasound is
performed at higher resolution frequency.”

Colour doppler spectral curve analysis — It assesses
velocity as well as arterial / venous nature of flow

Power doppler —useful for detecting very slow flow.

Disadvantage — malformations located in deeper tissues are
less precisely detected.”

2) Magnetic resonance imaging — It is the most important
and valuable tool for assessment of vascular malformation. It
includes high contrast soft tissue imaging, vascular imaging
and flow measurement' MRI consist of various sequences
like T1w , T2w with fat saturation , spin echo (SE), fast spin
echo (FSE), short T1 inversion recovery (STIR).”

Disadvantage— Time consuming
Susceptibility to motion artifacts
Contrast enhanced MRI —enhanced with gadolinium

i) Peripheral enhancement without progression
throughout the mass -lesion other than vascular
entity.

ii) Peripheral enhancement progressive to centre —
Venous malformation

iii) Rapid enhancement throughout the mass —
Arterial malformation

iv) Enhancement accompanied by flow voids —
Arteriovenous malformation”

3) Computed tomography — because of high exposure to
ionizing radiation it is not recommended as a routine
diagnostic modality though it allows precise evaluation of
feeding and draining vessels with rapid assessment of
vascular malformation.’

Conclusion—

It is important to differentiate the malformation from
tumours, assure the patient about their nature and inform
them about the precautions during routine activities and
dental procedures. Diagnosis and treatment of these lesions
involve a multidisciplinary approach so it is essential to refer
these cases to specialists when appropriate.

References —

1. Gianfranco G, Eloisa F, Vito C, Raffaele G, Gianluca T,
Umberto R. Color-Doppler ultrasound in the diagnosis of
oral vascular anomalies. N Am J Med Sci. 2014
Jan;6(1):1-5. doi: 10.4103/1947-2714.125852. PMID:
24678469; PMCID: PM(C3938866.

2. Kunimoto K, Yamamoto Y, Jinnin M. ISSVA
Classification of Vascular Anomalies and Molecular
Biology. Int J Mol Sci. 2022 Feb 21;23(4):2358. doi:

10.

11.

12.

13.

Case Report

10.3390/ijms23042358. PMID: 35216474; PMCID:
PMC8876303.

Shailaja SR, Manika , Manjula M, and Kumar LV.
Arteriovenous malformation of the mandible and parotid
gland. Dentomaxillofacial Radiology2012;41:7

Sadick M, Overhoff D, Baessler B et al. Peripheral
Vascular Anomalies — Essentials in Periinterventional
Imaging. Fortschr Rontgenstr  2019; DOI 10.1055/a-

0998-4300

George A, Mani V, Noufal A. Update on the classification
of hemangioma. J Oral Maxillofac Pathol. 2014
Sep;18(Suppl 1):S117-20. doi: 10.4103/0973-
029X.141321. PMID: 25364160; PMCID:
PMC4211219.

Nair SC. Vascular anomalies of the head and neck region.
Journal of maxillofacial and oral surgery. 2018
Mar;17(1):1-2.

Schmidt VF, Masthoff M, Czihal M, Cucuruz B, Hiberle
B, Brill R, Wohlgemuth WA, Wildgruber M. Imaging of
peripheral vascular malformations - current concepts and
future perspectives. Mol Cell Pediatr. 2021 Dec
7:8(1):19. doi: 10.1186/s40348-021-00132-w. PMID:
34874510, PMCID: PMC8651875

A.Ross kerr. Benign Lesions of the oral cavity and the
jaws. In: Michel Glick,Martin S,Peter B,Stephen J (Eds).
Burkets Oral Medicine. 13-ed. pno 184.

Pérez-Lopez D, Pena-Cristobal M, Otero-Rey EM,
Tomas I, Blanco-Carrion A. Clinical value of diascopy
and other non-invasive techniques on differential
diagnosis algorithms of oral pigmentations: A systematic
review. J Clin Exp Dent. 2016 Oct 1;8(4):e448-e458. doi:
10.4317/jced.53005. PMID: 27703615; PMCID:
PMC5045694.

Sobhana CR, Beena VT, Soni A, Choudhary K, Sapru D.
Hemangiolymphangioama of buccal mucosa: Report of a
rare case and review of literature on treatment aspect.
Natl J Maxillofac Surg. 2012 Jul;3(2):190-4. doi:
10.4103/0975-5950.111379. PMID: 23833496;
PMCID: PMC3700155

Blei F. Basic science and clinical aspects of vascular
anomalies. Curr Opin Pediatr 2005;17:501-9.

Boon LM, Ballieux F, Vikkula M. Pathogenesis of
vascular anomalies. Clin Plast Surg. 2011 Jan;38(1):7-
19. doi: 10.1016/j.cps.2010.08.012. PMID: 21095468;
PMCID: PMC3031181

Mattassi R. Loose DA, Vaghi M. Hemangiomas and
Vascular Malformations: An Atlas of Diagnosis and
Treatment. Italy: Springer Verlag Italia; 2003

NAIR HOSPITAL DENTAL COLLEGE JOURNAL OF CONTEMPORARY DENTISTRY | Vol. 2 | December 2022 58



14.

15.

16.

17.

18.

19.

Case Report

Boscolo E, Bischoff J. Vasculogenesis in infantile
hemangioma. Angiogenesis 2009;12:197-207.

Cohen MM Jr. Vasculogenesis, angiogenesis,
hemangiomas, and vascular malformations. Am J Med
Genet2002;108:265-74.

DeHart A, Richter G. Hemangioma: Recent Advances.
F1000Res. 2019 Nov 18;8:F1000 Faculty Rev-1926.
doi: 10.12688/f1000research.20152.1. PMID:
31807282; PMCID: PMC6871355.

Hussein A, Malguria N. Imaging of Vascular
Malformations. Radiol Clin North Am. 2020
Jul;58(4):815-830. doi: 10.1016/j.rc1.2020.02.003. Epub
2020 Apr23.PMID: 32471546.

Sadick M, Overhoff D, Baessler B, von Spangenberg N,
Krebs L, Wohlgemuth WA. Peripheral Vascular
Anomalies - Essentials in Periinterventional Imaging.
Rofo. 2020 Feb;192(2):150-162. English. doi:
10.1055/a-0998-4300. Epub 2019 Oct 17. PMID:
31622988.

Hyodoh H, Hori M, Akiba H, Tamakawa M, Hyodoh K,
Hareyama M. Peripheral vascular malformations:
imaging, treatment approaches, and therapeutic issues.

59

20.

21.

22.

23.

24.

25.

Radiographics. 2005 Oct;25 Suppl 1:S159-71. doi:
10.1148/rg.2551055509. PMID: 16227489

Weber FC, Greene AK, Adams DM, Liang MG, Alomari
MH Voss SD, et al. Role of imaging in the diagnosis of
parotid infantile hemangiomas. Int J Pediatr
Otorhinolaryngol. 2017;102:61-6.

Caglayan F, Bayrakdar IS. The intraoral ultrasonography
in dentistry. Niger J Clin Pract. 2018;21:125-33.

Elias G, McMillan K, Monaghan A. Vascular Lesions of
the Head and Oral Cavity — Diagnosis and Management.
Dent Update. 2016 Nov;43(9):859-60, 862-4, 866. doi:
10.12968/denu.2016.43.9.859. PMID: 29152957

Chang LC, Haggstrom AN, Drolet BA et al. Growth
characteristics of infantile hemangiomas: implications
for management. Pediatrics 2008; 122:360"367.
Jafarzadeh H, Sanatkhani M, Mohtasham N. Oral
pyogenic granuloma: a review. Journal of oral science.
2006;48(4):167-75.

Sarwal P, Lapumnuaypol K. Pyogenic Granuloma. 2021
Nov 21. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022 Jan—. PMID: 32310537

NAIR HOSPITAL DENTAL COLLEGE JOURNAL OF CONTEMPORARY DENTISTRY | Vol. 2 | December 2022



