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Abstract

Objectives: One case of caliber persistent artery is reported in a facial area where it has not been previously described in the literature. The importance of ultrasonography
in the diagnostic confirmation of this entity is emphasized. An analysis of previously reported cases on oral and facial caliber persistent artery was also conducted.

Methods: A case of a patient with caliber persistent artery in the buccal region of the face, studied by ultrasonography is described. Also, a MEDLINE, EMBASE
and SCOPUS search was conducted from 1973 to 2019 using the terms “caliber persistent artery”, “vascular anomalies” “vascular lesions”, also together with “oral”
and “facial”. A total of 34 articles have been reviewed.

Results: At the age of 62 years old, a male patient presented a pulsatile swelling in the left buccal region of the face. Gray-scale ultrasound evaluation showed a
luminal structure in the subcutaneous tissue. The spectral Doppler mode showed a systolic diastolic waveform, determining its arterial nature. The reviewed literature
reveals that up to date, there are 275 cases of caliber persistent artery published and 305 diagnosed lesions related to the oral and facial structures, with males and
females being affected quite symmetrically. Almost all reported cases in the literature correspond to caliber persistent artery affecting the lips mucosa and just seven
cases were related to other structures. The affectation was almost equal between upper and lower lip, being the former affected in 49.6% of the cases, meanwhile the
latter in 50.4% of the cases published.

Conclusions: This is the first case reported of caliber persistent artery in the buccal region of the face, which is predominantly seen in the lips. Other few cases of
oral and facial caliber persistent artery have been reported affecting the oral buccal vestibule, and also palate, nasal vestibule and eyelids. Ultrasonography should be

considered as the imaging modality of choice for confirming its diagnosis instead of unnecessary surgical procedure and biopsy.

Introduction

Caliber persistent Artery (CPA) is a vascular anomaly historically
known as Dieulafoy’s lesion, which is defined by the presence of a
histologically normal vessel but with abnormally large caliber, within
the submucosal that fails to diminish in diameter as it approximates the
mucosa [1,2].

Although Dr M.T. Gallard published the first cases of CPA in 1884 [3,
4], it was more accurately characterized clinical, anatomopathological
and physiologically 14 years later, under the name of exulceratio simplex
by the French physician and surgeon Professor of Clinical Medicine at
the famous Hotel-Dieu, Georges-Paul Dieulafoy and attributed to him
the term “Dieulafoy’s lesion” after he presented some cases of fatal
gastric haemorrhage in 1898, in the French Academy of Medicine [4-6].

The term “caliber - persistence” was used for first time by D. Voth [7]
in 1962 and later by G. Krasznai and V. Szokoly [8] in 1968. Afterward,
Miko, et al. [9] in 1988 stated that the most appropriate term for this
condition was “caliber persistent artery”. Thereafter, the designation
was accepted by most of the authors.

Since the first descriptions of this condition at the end of the XIX
century, there had been many case reports and reviews worldwide,
especially about stomach, which is according to the literature, the most
common site involved [10,11].

Med Case Rep Rev, 2020 doi: 10.15761/MCRR.1000150

Duodenum is affected in approximately one third of the extragastric
cases [11]. Other anatomic locations are esophagus [12], bronchial
tubes [13,14], sciatic area [15], trachea [16], as well as the facial territory
[17]. In the facial region, lips have been the first and by far the most
frequently reported anatomic structure affected by this anomaly.

As it has been previously stated in the literature, the first description
of this condition in lips was made by Howell and Freedman [17] in
1973, under the title “Prominent inferior labial artery”. Miké, et al. [18]
in 1980 reported the three first cases of this condition in the lower lip
of adults under the name of caliber persistent labial artery (CPLA), and
all the subsequent studies and reports in the English language literature
have used the term CPLA.
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The reports published about other oral and facial structures affected
by CPA are scarce and limited just to palate [19,20], lower buccal
mucosa sulcus [21], nose [22] and to eyelid [23].

Surgical procedures and biopsy are still considered the gold standard
for its diagnosis at the oral and facial structures [24-26], although there
is no evidence in the most of cases, of progression through time [27,28]
Also, in a number of cases there are not complications to justify its
surgical excision for treatment purposes. These arguments mentioned
above lead to the necessity of turning into non-invasive medical
procedures in order to determine its definitive diagnosis. Growing
evidence suggests that high-resolution ultrasonography (US) could
be recommended as the first-line diagnostic modality of CPA at oral
and facial superficial soft-tissue structures, especially for lips [29,30]
and in many cases as the sole diagnostic method, given its well-known
advantages [31] and its high diagnostic performance.

On the other hand, some clinical aspects of oral and facial territory
CPA lesions have not been analyzed in the light of the information
available so far, alongside with its US differential diagnosis from other
pulsatile vascular anomalies.

Therefore, the purpose of this communication is to report a case
of CPA in a facial location not being described before, emphasizing
the US key contribution in its diagnosis and drawing attention about
the US underutilization as first line noninvasive diagnostic tool of oral
and facial CPA. Some clinical details regarding this relatively common
but not often reported vascular anomaly are discussed, considering the
information available up to date.

Case Report

In 2015, a 62 year old male patient was referred for evaluation due
to a soft pulsating and painless slight swelling, in the buccal region next
to the oral commissure in the left side of the face. The patient had been
aware of this swelling for about 1 year, looking for medical assistance.
He did not have any relevant medical history, and he did not refer
history of trauma or damaging in the site of the lesion and did not note
changes in the size of the lesion over the time.

The clinical examination revealed a slightly raised nonulcerated
nodule in the skin with noticeable pulse, sessile and with soft
consistency. The site of the lesion and surrounding tissues were non-
ulcerated, without erythema and without color changes (Figure 1),
remaining unchanged in the control of 2019.

Figure 1. Clinical appearance of CPA in the buccal area of the left side of the face (arrow)
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The patient underwent a high-resolution gray scale, pulsed and
color Doppler US examination, carried out with a linear transducer
with a frequency range 12 - 5 MHz, using a Philips TU22 ultrasound
machine (Philips Medical Systems Inc, Bothell, Wash). The patient
was placed sitting in a back-reclined position, performing the exam in
longitudinal and transverse views to generate the best view of the lesion,
determining the location and following the course of the vessel. Color
Doppler images were obtained to assess blood flow and pulsed Doppler
images to provide a flow waveform analysis of the lesion throughout the
cardiac cycle. The contralateral side was also examined for comparison.

The gray scale US images showed a prominent luminal structure
extending from the deep plane to reach the subcutaneous tissue with
a pronounced abnormal curvature immediately under dermis layer
(Figure 2 a,b). It was of wide caliber, with 2 mm of maximum transversal
diameter. The distance between the artery and the surface skin was 2.5
mm. The peak systolic velocity was 33cm/s and end-diastolic velocity
was 16 cm/s. The spectral curve analysis showed moderate flow velocity
and low resistance flow (Figure 2 ¢,d).

There was no evidence of arteriovenous shunts or abnormal vascular
communication or calcific deposits. The structures surrounding
the vessel appeared normal. The contralateral artery had normal
appearance.

As it has been previously described, in this case the surgical
intervention was not recommended because the patient was
asymptomatic, without signs of complications and also because did not
refer discomfort. However, the patient was well informed and warned
about future possible complications.

Discussion

CPA was first described affecting the stomach submucosa [4].
However, regardless of the affected anatomic area, CPA is characterized
for being a primary arterial branch with a large diameter, which passes
through the muscle layer penetrating into the submucosal tissue to lie
close to the mucosa surface, without reduction in its size.

A database MEDLINE, EMBASE and SCOPUS search was
conducted on oral and facial structures CPA, using the terms “caliber
persistent artery”, “vascular anomalies”, “vascular lesions” together
with “oral” and “facial”. Thirty-four articles between the years 1973 and
2019 were found (Table 1), with 275 cases published and 305 diagnosed
lesions. Most of them correspond to case reports and just few to original
researches, such as Lovas ], et al. [27] with 185 diagnosed individuals.

The majority of these published studies referred to CPA affecting
the lips mucosa, except two cases involving the palate [19,20], one case
in the lower buccal vestibule [21], another one compromising the nose
[22] and three which were reported affecting eyelids [23]. Our case
represents the first report in the literature in which CPA is localized
elsewhere in the facial region.

The diagnosed patients reported in the literature were between 2
and 88 years of age, but most of the cases were found in individuals
over 30 years old, which is consistent with the present case reported.
Additionally, only three cases were under 22 years of age (2, 17 and 20
years old respectively). However, it is important to mention that in one
of the most extensive studies carried out about CPLA [27], the age-
range of the studied sample is just mentioned, not being specific in the
number of cases under 30 years of age.

On the other hand and considering all the studies published in
which the gender of the diagnosed patients is specified, it is clearly
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Table 1. Cases of oral and facial CPA reported in literature between 1973 and 2019

Author Cases Age (in years) Gender | Number of lesions Place Diagnosis
1 Spillinger, et al. (2019) [44] 1 51 F 1 Upper lip Surgery — biopsy
2 Thanthoni, et al. (2018) [30] 1 24 M 1 Upper lip us
3 |Tobouti, et al. (2017) [45] % 46 (medium age) 2215[ 4 Lips Biopsy - [HC
4 Khalele, (2017) [20] 1 66 F 1 Palate Biopsy
5 |Agha-Hosseini, ef al. (2016) [24] 1 32 M 1 Upper lip Biopsy
29 M 1 Lower lip Biopsy
75 F 1 Lower lip Biopsy
6 |Awni, et al. (2016) [25] 5 88 M 1 Lower lip Biopsy
28 F 1 Lower lip Biopsy
56 M 1 Lower lip Biopsy
7 Costa, et al. (2015) [38] 1 58 M 1 Lower lip Surgery - biopsy
8 Santagata, et al. (2015) [26] 1 25 F 1 Upper lip Biopsy - [HC
9 |Aga, et al (2013) [41] 1 62 F 1 Lower lip Biopsy
10 |Arellano, et al. (2012) [53] 1 2 M 1 Upper lip us
11 | Vazquez, et al. (2011) [54] 1 52 F 1 Lower lip us
53 F ) Right lower eye?id B%opsy
Left lower eyelid Biopsy
12 'Wong, et al. (2011) [23] 3 . -
34 F 1 Left upper eyelid Biopsy
44 M 1 Left lower eyelid Biopsy
82 M 1 Lower lip Biopsy
35 M 1 Lower lip Biopsy
13 |Rosdy, et al. (2010) [39] 5 41 F 1 Lower lip Biopsy
40 M 1 Lower lip Biopsy
61 F 1 Lower lip Biopsy
14 |Piccione, et al. (2010) [37] 1 40 M 1 Lower lip Biopsy
15 | Abdulhameed Abdulmajeed, et al. (2010) [21] 1 54 F 1 Lower buccal vestibule Biopsy
16 |Miah, et al. (2010) [22] 1 55 F 1 Nasal vestibule Biopsy
17 |Wortsman, et al. (2009) [40] 1 65 F 1 Lower lip Us
18 |Kocyigit, e al. (2006) [36] 1 20 F 3 Leftand rgg;‘?fp“’wer lip/ Us
52 F 1 Lower lip us
19 Vazquez, et al. (2005) [29] 3 34 F 1 Lower lip US - biopsy
54 M 1 Lower lip Biopsy
20 Lewis, et al. (2003) [28] 1 60 F 1 Lower lip Surgery
21 Howell, et al. (2002) [35] 28 35 and older 11%1;’[ 2 gﬁ"pﬁiﬁ’;‘; in Lips NI
22 |Martin, et al. (2002) [47] 1 68 F 1 Lower lip Surgery- biopsy
36 M 1 Lower lip Biopsy
23 |Kua, et al. (2000) [48] 3 35 F 1 Lower lip Surgery— biopsy
85 M 1 Lower lip Biopsy
24 |Flaitz, (2000) [32] 1 45 M 1 Upper lip Clinical examination
25 |Martin-Dorado, ef al. (2000) [46] 1 58 M 1 Lower lip Biopsy
Upper lip .
26 |Manganaro, 1998 [33] 1 56 F 2 X Biopsy
Lower lip
162 21088 i 187 1611012pwp::111§ ((g Eﬁ:zzll))/ Clinical diagnosis
27 |Lovas, et al. (1998) [27] 3F 17 lower lip/ A
%3 30 to 84 oM 23 6 upper lip Biopsy
28 |Payement, et al. (1998) [49] 1 17 M 1 Lower lip Surgery- biopsy
46 F 1 Lower lip Surgery
29 Lovas, et al. (1993) [50] 2 ; ;
24 F 1 Lower lip Angiogram- Surgery
69 M 1 Palate Biopsy
30 |Jaspers, (1992)[19] 2 . .
40 M 1 Lower lip Biopsy
31 |Marshall, et al. (1985) [42] 1 72 F 1 Lower lip Biopsy
32 |Miko, et al. (1983) [43] 1 66 M 1 Lower lip Biopsy
88 M 1 Lower lip Biopsy
33 Miko, et al. (1980) [18] 3 56 M 1 Lower lip Biopsy
70 M 1 Lower lip Biopsy
34 |Howell, et al. (1973) [17] 10 Over 40 NI 1 per case Lower lip n "“eexi"i‘::&tg; l:tilg;‘ was

F, female; M, male; NI, not informed; THC, immunohistochemical analysis; they correspond to histopathological cases, not patients.
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Figure 2. A, Longitudinal gray-scale sonogram showing luminal structure with notorious curvature in the subcutaneous fat layer of the buccal area of the face, immediately under the deep
dermis. B, Transversal gray-scale sonogram view of the lesion. C, Longitudinal color Doppler scan showing a vessel with a turbulent blood flow instead of a laminar flow. D, Spectral

Doppler US image shows a systolic - diastolic waveform, determining its arterial nature

observed that there is a similarity in the frequency between afflicted
men and women, with a slight female predilection, which agrees on
what has been pointed out by some authors [32]. According to the
articles reviewed, the total number of women and men affected by this
vascular anomaly was 135 and 129 respectively.

Also, based on the articles reviewed about CPA in oral and facial
region that specify the frequency with upper and lower lip were
affected, it was possible to determine that the number of cases was
almost equal between both lips, with upper lip being affected in 49.6%
of the cases published (124) versus lower lip with 50.4% of the cases
(126). This contrasts with what has been stated by some authors who
have mentioned that lower lip is most frequently affected [25,30,33],
even stating that CPA occurs on the lower lip 80% of the time [34].
However, it is also important to consider that Howell ] and Freeman R
[35], did not specify in their work of 28 individuals, the distribution of
the cases according to the affected lip.

This entity affecting oral and facial structures is in most of the cases
visualized on physical examination as a solitary lesion. In the reviewed
published cases, just 16 individuals presented two lesions [23,27,33,35]
and only in one case was identified three lesions, located in lips [36].
Besides, CPLA is shown as a slightly elevated, soft lesion that can be
ulcerated, bluish or with normal mucosal, either in linear, papular or
nodular form, which represents a noticeable bend of the artery just below
the epithelium. In our case, there was just one lesion in the oral and facial
soft-tissue structures of the patient, identified by simple inspection as a
slightly elevated round nodule with normal skin. This elevated nodule
was representing the artery curvature in the subcutaneous tissue, just
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under the dermis. In the four year-control of this patient case, the lesion
has not showed any increasing size. Additionally, Lovas J, et al. [27] did
not encounter any history of progression of the lesions analyzed with
age, as well as, the case reported by Piccione M, et al. [37].

Different from many cases of CPA affecting lips which are usually
asymptomatic and diagnosed during a routine clinical examination
[38], in our described case, the patient was looking for specialized health
care due to the presence of a small swelling associated to pulse. Then,
from a clinical point of view, in this case the pulse was the dominant
characteristic, which is in agreement with previous observations
[32], which emphasize that the visible or palpable pulse could be the
main particular feature that suggests the presence of this entity, being
possible to establish its clinical diagnosis more easily, as it was stated
by Santagata M, et al. [26]. However, it is important to consider that
there are some other vascular lesions that clinically also show pulse. But
undoubtedly, when the pulsation is not evident, the clinical diagnosis of
oral and facial soft-tissue superficial structures CPA may be a challenge,
because the number of possible conditions in its differential diagnosis
increase [25,30,39-46].

Also, the clinical diagnosis of CPLA could be more difficult when
it is located immediately subjacent to the mucosa, with even no sign of
elevation [27] or be masked by any unrelated lesion, such as mucocoele
or chronic ulcer. In these cases, its diagnosis could be easily missed.

Once the CPLA diagnosis has been made, treatment is generally
not indicated [27,28], except in cases of discomfort, cosmetic or
functional impairment, bleeding, ulcer, injure or trauma [37,47-49].
On the other hand, a surgical procedure without awareness of CPLA
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presence, could lead to an unexpected and profuse arterial bleeding
[28]. Therefore, an early detection and diagnosis of CPLA should be
made, using noninvasive methods, in order to be aware of its presence
to avoid complications.

However, most of the CPA oral and facial cases published until now
have been usually confirmed surgically and histologically. Sometimes it
has also been used angiography [50] and even immunohistochemistry
[26]. Them represent invasive diagnostic techniques, which in some
cases are also intricate and expensive. Nevertheless, according to
the CPA nature and its general long-term natural course, invasive
techniques are not necessary. In instead, it is recommended a simple,
safe and non-invasive diagnostic technique such as US.

Diagnostic US is a medical cross-sectional anatomic and flow image
system based on the application of ultrasound [51], that considering its
well-known advantages, constitute a valuable noninvasive cost effective
diagnostic imaging technique in the examination of soft tissues at high
spatial and contrast resolution, which allows a dynamic study, being
the area under examination interrogated in real time, encompassing
Doppler mode which includes the detection, quantization and
evaluation of tissue motion and blood flow by using the Doppler effect
[51]. Also, US is free of artifact like those of computed tomography
metallic artifacts and magnetic susceptibility artifacts produced by
some dental fillings, which is critical in order to obtain an appropriate
representation of soft tissues close to metal filling teeth. Furthermore,
the advances in US technology by which it has been possible to count on
sophisticated machines with powerful processors that work with higher
and variable frequency probes that also exhibit more convenient size
and shape as hockey stick-shaped which adapts better to some different
anatomical regions [52], have enlarged in the last decade the spectrum
of US applications to intraoral and facial superficial soft tissues.

These attributes become US in a powerful diagnostic tool in the
evaluation of orofacial soft tissue small lesions, establishing meaningful
advantages over Multidetector Computed Tomography and Magnetic
Resonance in a variety of clinical cases, being capable of providing
unique diagnostic information, including oral and facial CPA. However,
in spite of all the US advantages and as it is showed in Table 1, there are
just few authors who have advocated its use for oral and facial CPA
diagnosis [29,30,36,40,53,54].

In the present case, it was clearly observed by B-mode ultrasound
images with linear high-frequency transducer a prominent luminal
structure with well definite margins, in superficial location, just below
the dermis, to 2.5 mm from the epithelium surface, with a noticeable
curvature, which was elevating the skin, explaining the clinical finding
of nodule. Color-flow mode showed that this luminal structure was a
vessel going through muscular layer, with a turbulent blood flow rather
than a laminar flow. The spectral Doppler showed a systolic diastolic
waveform of low resistance, determining its arterial nature. The opposite
side of the region was clinically normal, and the corresponding normal
artery was visible in a deeper layer. These characteristics are useful in
distinguishing facial CPA from other vascular lesions that may present
clinically as a pulsating swelling, such as small superficial arteriovenous
fistula (AVF), true and false peripheral arterial aneurysm of the external
carotid artery branches, and eventually also extracranial arteriovenous
malformation (AVM). However, AVMs are congenital, often large,
diffuse, cosmetically disfiguring and painful lesions, that have gradual
progression in proportion to patient development [55]. Despite this,
there could be variations in size and complexity of these lesions among
different patients [56]. Some of them could be small, superficial and
well-localized [57].
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US is often used initially in superficial AVMs which are fast-flow
anomalies consisting of multiple abnormal direct communications
between arteries and veins due to absent normal capillary network
[58,59]. Different from CPA, on US this entity is characterized by
the presence of a conglomerate of tortuous vessels, showing Color
Doppler examination high vascular density with multidirectional high
flow. Spectral Doppler analysis shows high velocities, low resistance
and spectral broadening in the arteries, which is more evident when
compared with normal arteries in the adjacent soft tissues not involved
by the malformation or in the contralateral side. Spectral Doppler
analysis of the venous component shows pulsatile flow with relatively
high velocities and arterial waveforms [58,60].

Differently, AVF is a vascular lesion characterized by a single
communication between the feeding artery and the draining vein
through which blood bypasses the capillary network [61,62]. Both the
feeding artery and the draining vein are typically grossly dilated and
tortuous, resembling a varix [63]. Although its clinical presentation
depends on the size, location and in its effect on local hemodynamics
[64], it tends to present clinically as a pulsatile mass with a palpable
thrill and a continuous bruit [63-65]. Unlike CPA, Color Doppler and
duplex US of AVF show low and high resistance flow in the supplying
artery, high-velocity arterialized waveform in the draining vein and
turbulent high-velocity low spectrum at the junction of the artery and
vein [66].

On the other hand, peripheral arterial aneurysm is an abnormal and
localized enlargement of a blood vessel [67,68]. In the extracranial head
and neck the external carotid, superficial temporal and facial arteries
are the most frequently affected vessels [69-71]. The most common
presentation of facial aneurysms is a soft, compressible and pulsatile
mass [69,72]. Different from CPA, US gray-scale imaging reveal a focal
dilated cavity and color Doppler images show turbulent arterial blood
and trombothic masses inside [69].

Conclusions

This paper depicts one case of CPA in the face, close to the left angle
of the mouth, where it has not been described before, emphasizing the
valuable role of US in its diagnosis and also analyzing the previously
reported cases on oral and facial caliber persistent artery.

Oral and facial CPA is found mostly in adults over 30 years of age,
with quite equal distribution between men and women. Most of the
cases of facial CPA described in literature affect lips, involving both
upper and lower lip almost in identical proportion. Few cases are
described affecting other oral and facial structures.

Clinically, one of the main particular features that could suggest
the presence of this entity is the visibly or palpably pulse. Among the
entities exhibiting pulse to consider in the differential diagnosis of oral
and facial CPA are AVF and peripheral arterial aneurysm.

Oral and facial CPA lesions commonly do not require treatment,
consequently its diagnosis as well as its management should be
conservative, except in cases of surgical procedures involving the
affected area, cosmetic impairment, bleeding or ulcer.

US is a powerful, cost-effective, safe and noninvasive medical
imaging method that provides unique clinical information in the
differential diagnosis of oral and facial soft-tissues CPA from other
conditions, especially those that do not exhibit pulse. However, few
authors have advocated the use of US to confirm the diagnosis of this
disorder. US should be considered the first-choice modality for the
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diagnosis and follow-up of oral and facial CPA, instead of unnecessary
surgical procedure and biopsy.
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