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Background: A  study of oral vascular anomalies has not been conducted in 
Nigeria to provide baseline data for comparison with reports in the literature. 
Aims: To study the prevalence and distribution of benign orofacial vascular 
anomalies at a tertiary hospital in Enugu. Materials and Methods: This is a 
10‑year retrospective observational study of consecutive patients with orofacial 
vascular anomalies, diagnosed by histology. The clinic‑pathologic information was 
obtained from records archived in the department, and descriptive analysis was 
used to determine the frequency, tables for categorical variables, and a Chi‑square 
test to determine the statistical significance. Result: There were 47  cases of 
benign vascular anomalies out of 897 orofacial lesions giving a prevalence of 
5.2%. There were 35.4%  (17) male and 64.6%  (31) female patients. The mean 
age in this series was 37.4  ±  19.8  (range: 1 to 76  years). Pyogenic granuloma 
was the most common vascular lesion 78.7%  (37), followed by hemangioma 
14.9%  (7) and lymphangioma 6.4%  (3). The gingiva was the most frequent site 
of oral occurrence 65.9% (31), especially maxillary gingivae 48.9% (23). The type 
of orofacial vascular anomalies was significantly associated with the anatomical 
site of occurrence, P  =  0.00. The mean ages for the occurrence of pyogenic 
granuloma, hemangioma, and lymphangioma were 37.7 ± 18.3, 50.7 ± 16.9 years, 
and 3.3  ±  3.2  years, respectively. Pain was a frequent occurrence in 36.2%  (17) 
of anomalies. Conclusion: Oral vascular anomalies predominantly presented as 
pyogenic granuloma on the gingivae, while oral hemangioma was observed in 
adults, and lymphangioma was infrequent.
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results are reported in other countries.[9,10] Orofacial 
vascular anomalies constitute only 1.4% to 4.3% of all 
surgical biopsies[5,6] and 16% to 37.7% of soft tissue 
tumors in Nigerian literature.[5,6] Studies from Northern 
and Western Nigeria of total body vascular anomalies 
reported a predominance of hemangioma (capillary and 
cavernous) with a prevalence range of 50% to 95%.[7,8,11]

Similarly, hemangioma was reported  (57.6%), with 
lymphangioma  (36.4%) in Tanzania as the most 
prevalent orofacial vascular anomalies.[12] In contrast, 

Introduction

Benign vascular anomalies refer to neoplasms and 
malformations of the blood and lymphatic channels 

and are traditional divided into tumors and vascular 
malformations  (VM).[1,2] Some of the tumors include 
hemangioma  (HEM) and pyogenic granuloma  (lobular 
capillary hemangioma).[3] The vascular malformations 
(VM) include capillary, macrocystic lymphatic, 
microcystic lymphatic, venous, venolymphatic, 
arteriovenous malformations, and arteriovenous fistulas.[4]

Vascular anomalies occur in various parts of the body, 
with the head and neck region having a prevalence range 
of 39% to 70% in Nigeria.[5‑8] Similar or higher prevalence 
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oral pyogenic granuloma  (70.5%) was reported as the 
dominant lesion in the Iranian population,[2] while oral 
varix (65.6%) was most frequent in Brazil.[13]

There is currently no primary prevalence study of 
benign orofacial vascular anomalies in Nigeria known to 
the author. Previous Nigerian literature had focused only 
on oral pyogenic granuloma,[14,15] maxillofacial tumors, 
and tumor‑like lesions.[15‑17] This paper is a study of the 
prevalence, distribution, and epidemiologic features of 
benign orofacial vascular anomalies in a tertiary hospital 
in Enugu, Southeast Nigeria.

Materials and Methods
This is a 10‑year  (April 2012 to March 2022) 
retrospective cross‑sectional study of consecutive 
patients diagnosed with oral vascular anomalies by 
histology in a tertiary health center in Enugu. Their 
biodata and clinic‑pathologic information from the 
biopsy forms, histopathology reports, and case files 
were assessed from the departmental archived records. 
Information such as gender, anatomic site, age at 
presentation, duration, complaint of pain, ulceration, 
diagnosis, treatment, and recurrences was obtained. 
The corresponding histologic slides were retrieved 
from the oral pathology departmental archives and 
reviewed.

Statistics: The data were analyzed with IBM SPSS 
Statistics for Windows, version  24.0.  (Armonk, 
New York:  IBM Corp., United States). The frequencies 
and percentages were calculated for the descriptive 
variables. The association of categorical variables 
using Chi‑square tests was determined, and the test of 
significance was set at P  ≤  0.05. This study followed 
the Declaration of Helsinki on medical protocol and 
ethics and received the institutional approval of the 
Research Ethics Committee of the College of Medicine 
of the University of Nigeria, with the Protocol Number: 
0148/04/2022.

Inclusion Criteria: All orofacial vascular anomalies 
diagnosed based on histopathology were included 
in the study. Exclusion Criteria: Orofacial vascular 
anomalies that were conservatively managed or kept 
under observation without biopsy were not included in 
this study.

Result
A total of 55 benign and malignant oral vascular 
anomalies were identified among 897 orofacial 
lesions. There were 47 benign oral vascular anomalies 
with a prevalence of 5.2% of orofacial lesions. 
Tables 1 and 2 show the clinical features of 37 cases of 

pyogenic granuloma, while Table  3 shows the clinical 
features of ten cases diagnosed as hemangioma and 
lymphangioma. Three benign vascular anomalies were 
identified: pyogenic granuloma 78.7% (37), hemangioma 
14.9% (7), and lymphangioma 6.4% (3).

Table 1: Features of pyogenic granuloma in maxillary 
gingivae

Sex Age 
(years)

Duration 
(months)

Site Pain Recurrence

*F 45 36 Maxillary gingiva Nil NIL
†M 29 6 Maxillary gingiva Nil Yes
F 23 12 Maxillary gingiva Nil Nil
F 45 2 Palatal gingiva Pain Nil
F 16 24 Gingiva Nil Nil
F 28 1.5 Maxillary gingiva Yes Nil
F 19 ‑ Palatal gingivae Nil Yes
M 10 1 Palatal gingiva Yes Nil
F 11 1 Maxilla gingiva Nil Nil
F 65 7 Maxilla gingiva Nil Nil
M 40 ‑ Maxillary gingiva Nil Nil
F 44 2 Maxillary gingivae Nil Nil
M 35 24 Maxillary gingiva Nil Nil
M 51 12 Maxillary gingiva Nil Nil
F 17 4 Palatal gingiva Yes Nil
M 64 36 Maxillary gingiva Yes Nil
F 69 18 Maxillary gingiva Yes Nil
F 35 36 Maxillary gingiva Nil Nil
M 63 24 Maxillary gingiva Nil Nil
F 45 12 Maxillary gingiva Yes Nil
*F=Female, †M=Male N

Table 2: Orofacial pyogenic granuloma in mandibular 
gingivae and other sites

Sex Age 
(years)

Duration 
(months)

Site Pain Recurrence

*F 24 19 Mandibular gingiva Nil Nil
F 12 29 Mandibular gingiva Yes Nil
‡M 18 27 Mandibular gingiva Yes Nil
F 24 76 Mandibular Gingiva Yes Nil
M 12 53 Mandibular gingiva Nil Nil
F 1 20  Mandibular gingiva Nil Nil
F 4 54 Mandibular gingiva Nil Nil
F ‑ 49 Mandibular gingiva Nil Nil
F 48 38 Mandibular gingiva Nil Nil
M 9 22 Mandibular gingiva Nil Nil
M 3 23 Lower lip, mucosal part Nil Nil
F 1 52 Left posterior cheek Nil Nil
M 1 25 Mandibular region Nil Nil
M 12 69 Premaxilla‑Nasolabial 

Expansion
Nil Nil

F 12 16 Anterior palate Nil Yes
F 24 25 Zygomatico‑maxillary 

region
Yes Nil

F ‑ 44 Palatal junction Nil Nil
*F=Female, †M=Male N
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The gender distribution for vascular anomalies was 
36.2%  (17) and 63.8%  (30) for the male and female 
patients, respectively. A  Chi‑square statistic of types 
of benign vascular tumors and gender shows no 
significant (P > 0.05) association, with P = 0.87 at 95% 
confidence interval.

The vascular tumors had no predilection for a particular 
age group but were mostly well distributed over the 
decades, though most occurred in the third decade at 
21.3% (10).

Table 4 shows a summary of the clinical information on 
oral vascular anomalies. The maxillary gingiva was the 
most frequent site of oral occurrence with 48.9%  (23), 
followed by the mandibular gingivae with 17.0%  (8). 
Table  5 shows that buccal mucosa 12.8%  (6) was the 
third most common site of occurrence, while the tongue, 
lip, and floor of the mouth were least affected. The 
association of the type of orofacial vascular lesion with 
the anatomical site of occurrence was significant, with 
P = 0.00.

Pyogenic granuloma [Figure 1] was the most prevalent 
vascular lesion found mostly on the gingiva in 81.1% (30) 
of cases. The gender distribution of 35.1%  (13) and 
64.9% (24) in male and female patients, respectively, gave 
a ratio of 1:1.8. Mean ages for male and female patients 
were 39.3  ±  18.9 and 36.8  ±  18.3  years, respectively. 

There were only 21.6%  (8) pyogenic granuloma cases 
in children and adolescents, while most of the cases 
62.1% (23) occurred in the third to sixth decades.

Oral hemangioma was observed only in adults and 
exhibited no site predilection since they were widely 
distributed especially on the buccal mucosa 28.6%  (2) 
and tongue 28.6% (2). Other sites with single occurrence 
included lip, mandible, and labial mucosa anterior to 
mandible. Oral lymphangioma was the only vascular 

Table 4: Summary of the clinical information on benign orofacial vascular anomalies
Oral vascular tumors (47) Pyogenic granuloma Hemangioma Lymphangioma

Prevalence 5.2% 78.7% (37), 14.9% (7) 6.4% (3)
Gender ratio (male:female) 1:1.8 1:1.8 1:1.3 1:2
Mean age (range, years) 37.4±19.8 (1‑76) 37.7±18.3 (10‑76) 50.7±16.9 (27‑71) 3.3±3.2 (1‑7)
Mean duration (range, months) 14.8±16.2 (0.8‑84) 14.1±12.5 (1‑48) 6.6±8.8 (1‑24) 36.3±43 (0.75‑84.0)
Site predilection % of 
cases (no.)

Gingiva 65.9% (31) Gingiva 81.1% (30) Buccal mucosa 28.6% (2), 
tongue 28.6% (2) 

Floor of mouth 
66.7% (2)

Pain 36.2% (17/47) 29.7% (11/37) 57.1% (4/7) 66.7% (2/3)
Recurrences 6.4% (3/47) 6.4% (3/47) Nil Nil
Ulceration 4.3% (2/47) Nil 28.6% (2/7) Nil

Figure 1: Pyogenic granuloma presenting as a nodular outgrowth on the 
maxillary labial gingivae, causing displacement and mild rotation of the 
central incisors

Table 3: Features of orofacial hemangioma and lymphangioma (n=10) 
Sex Age (years) Duration (months) Site Pain Ulceration Histologic Diagnosis
*M 31 24 Lip Nil Yes Cavenous hemangioma
M 48 3  Buccal mucosa Nil Nil Hemangioma
†F 51 3 Tongue Yes Nil Capillary hemangioma
F 60 1 Buccal mucosa Nil Nil Capillary hemangioma
F 67 1.5 Tongue Yes Nil Capillary hemangioma
F 27 7 Mandible Yes Nil Hemangioma
M 71 ‡N/A Lower labial mucosa Yes Nil Hemangioma
F 2 24 Floor of mouth Yes Nil Cystic lymphangioma
M 1 0.75 Floor of mouth Nil Nil Lymphangioma
F 7 84 Tongue Yes Nil Congenital cavenous lymphangioma
*M=Male, †F=Female, ‡N/A=Not available
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malformation identified. The floor of the mouth and 
tongue were the sites affected.

There were no recurrences noted in the cases of 
hemangioma and lymphangioma. In addition, there was 
no significant (P  >  0.05) association between the type of 
benign vascular tumor and history of pain in the participants 
as shown by the P  value, 0.308. The cases of benign 
oral vascular anomalies were submitted as incisional or 
excisional specimens. Surgery was the treatment of choice.

Discussion
The prevalence of 5.2% for vascular anomalies 
among orofacial lesions was low when compared to 
Nigerian reported values for other groups of orofacial 
lesions,[18] especially odontogenic cysts  (23.3%)[15] and 
tumors  (49%).[19] The absence of primary studies on 
oral vascular anomalies as a subject in Nigerian could 
be because of their low incidence, under‑reporting 
of cases, and greater research interest in odontogenic 
lesions,[15,16] salivary tumors, and oral epithelial 
malignancies.[20] However, oral pyogenic granuloma 
is the only vascular lesion that has attracted much 
research interest and literature because of its high 
prevalence in Nigeria.[14,21] This study corroborated 
the high frequency of pyogenic granuloma in Nigeria 
with an observed prevalence of 78.8% and similar to 
that reported in Iran  (70.5%).[2] In contrast, authors in 
other countries reported oral hemangioma  (57.6%) in 
Tanzania,[12] oral varix  (65.6%) in Brazil,[13] and venous 
malformations (25.4%) in Belgium as more frequent.[22]

There were no cases of arteriovenous, capillary (pot wine 
stains), and venous vascular malformations in this series 
probably due to reduced awareness, under‑reporting, 
and conservative management. Similar reasons could 
explain the low prevalence of oral lymphangioma and 
oral hemangioma in this study and as reported in Iran.[2]

The female predilection of 63.8% in oral vascular 
anomalies in this study is due to the same gender 
predilection in pyogenic granuloma, a common vascular 
lesion in Calabar South‑South Nigeria where it was 

reported with 100% female occurrence[15] and in Iran.[2] 
A similar female gender preponderance in the range of 
56%–66.7% was attributed to oral varix in a Brazilian 
study[2] and in other studies with high prevalence of 
hemangioma and vascular malformations.[13,23,24] The 
reasons for the female gender prevalence of orofacial 
vascular lesions are unknown to the author.

The mean ages for oral vascular anomalies depended on 
the ages of the most prevalent lesion; low if congenital oral 
hemangiomas or lymphangiomas, but high if oral pyogenic 
granulomas. The orofacial vascular study in Tanzania with 
the predominant occurrence of lymphangiomas mostly at 
birth and hemangioma after birth reported a low mean 
age of 9.4 years.[12] In contrast, the overall high mean age 
of 37  years for oral vascular anomalies in this study was 
similar to the 36  years reported in other studies where 
pyogenic granuloma was most prevalent.[2,14,21]

The predominant site of oral vascular anomalies varied in 
countries of study and sometimes depended on the prevalent 
lesion. The gingiva was the most common site observed in 
this study due to the prevalence of pyogenic granuloma, 
which were more on the maxillary than the mandibular 
gum. In studies focused only on pyogenic granuloma such 
as at Ibadan Western Nigeria and in Yobe Northern Nigeria, 
gingival predilection was characteristic and preferentially 
on the maxillary gum.[2,14,21] Owobu et  al.[21] reported 
that anterior  (labial) surface of both upper and lower 
gingivae was the site for 78%  (98/137) of all pyogenic 
granulomas, out of which 70% (69/98) were located on the 
anterior  (labial) surface of the upper  (maxillary) gingivae. 
This anterior (labial) surface often shows poor oral hygiene 
which is one of the several aetiologic factors[21,25,26] and 
was corroborated by the reporting of poor oral hygiene 
in 95% of patients with pyogenic granuloma.[21] It is 
probable that the preference for anterior labial gingivae 
by pyogenic granuloma may be due to reduced exposure 
to outlets of the major salivary glands and reduced saliva 
presence with lowered cleaning function especially on the 
maxillary labial gingivae resulting in poor oral hygiene. 
Other prevalent sites have been reported for oral vascular 
anomalies in Tanzania: the lip  (45.5%) for hemangiomas 
and the cheek  (33.3%) for vascular malformations.[12] The 
ventral surface of the tongue was the most favored site for 
oral varix (65.6%) in a Brazilian study.[13]

Pain was not commonly reported in benign oral vascular 
anomalies,[2,12,21] but this study observed it in 36.2% of 
anomalies in contrast to the 10% reported by Fernandes 
et  al.[23] Majority of the complaints of pain were 
attributed to cases of pyogenic granuloma. It is probable 
that these may be due to the inflammatory process that 
could be associated with pyogenic granuloma lesions. 
Besides pain, ulceration could be observed in benign 

Table 5: Site distribution of orofacial vascular anomalies 
Site n (%)
Maxillary gingivae 48.9 (23)
Mandible gingivae 17 (8)
Buccal/labial/mucosa 12.8 (6)
Tongue 6.4 (3)
Lip 4.3 (2)
Floor of mouth 4.3 (2)
Palate 4.3 (2)
Mandibular bone 2.1 (1)
Total 100 (47)
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orofacial vascular anomalies without implying any 
sinister diagnosis. The one case of ulceration observed 
in this study was in oral hemangioma, and this could be 
attributed to trauma. Ulceration was also reported in a 
large Nigerian study of pyogenic granuloma.[21]

Many treatment options are available for benign oral vascular 
anomalies,[12,13,23] and some authors have recommended 
sclerotherapy for some vascular malformations, and oral 
hemangioma,[12,13,23] or a combination therapy.[13] However, 
surgery was the treatment of choice in this series because 
all the anomalies were mostly tumors and in accessible 
sites. Though recurrence was observed in three cases of 
pyogenic granuloma, they were thought to be residual 
lesions after inadequate excision.[21]

In conclusion, this study has established the prevalence 
of benign oral vascular anomalies in Enugu as 5.2% and 
observed that these occurred predominantly as pyogenic 
granuloma in the gingivae. Acquired oral hemangioma 
and oral lymphangioma were infrequent in contrast to 
reports from other countries.

Limitations: This study is limited to only patients 
who had biopsy for their vascular anomalies and 
histopathology examination, thereby excluding 
patients with other vascular malformations managed 
conservatively. This omission probably affected the 
prevalence values, distribution patterns, and other results.
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