Tom 9, N2 3-4.2024

KniHiuHi mipkyBaHHA / Doctor's thinking

PainMedicine Journal

Menpuunnua bonro

www. painmedicine.org.ua MixxancumnniHapHui « HayKoBO-NpakTUYHWI XKypHan

DOI: 10.31636/pmjua.v9i3-4.6

First stage reconstruction following surgical excision of a large
arteriovenous malformation of the lower lip and tongue

Jenisa Amanda Sandiarini Kamayana, | Made Suka Adnyana, Agus Roy Rusly Hariantana Hamid,
| Gusti Putu Hendra Sanjaya

Sanglah General Hospital, Bali, Indonesia

Abstract. Arteriovenous malformations (AVMs) are rare congenital lesions caused by deformity of the blood vessels. Around
half of the AVMs are found in the craniofacial area, presenting with a progressive high-flow benign vascular lesion. Larger
lesions involving the facial region may cause extensive deformities, detrimental functional disturbances, and a substantial risk
of unexpected hemorrhage and airway obstruction. Patients may develop feeding difficulty early in childhood in cases involv-
ing large lesions in the intraoral structures, such as the tongue and the lip. Here we report a challenging case of arteriovenous
malformation of an adolescent male’s tongue and lower lip. The diagnosis was confirmed by computed tomography (CT) angi-
ography revealing malformation of the inferior labial artery and branch of the external carotid artery. Treatment involved sur-
gical intervention, with initial excisional surgery, which significantly reduced the lower lip lesion’s size, followed by immediate
reconstruction. The outcome of this initial surgery revealed a significant size reduction of the lesion of the lower lip, allowing for
better alimentation, preventing potential airway obstruction, and resulting in an acceptable aesthetic improvement. Subsequent
treatment is planned to reduce further the remaining lesion of the lower lip in a second-stage excision, as well as excision of the
tongue AVM. The wide variations and severity of arteriovenous malformation in the facial region necessitate a tailored treatment
plan for each case. Strict angiographic follow-up strategies may be needed considering its high recurrence rate.
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Introduction

Arteriovenous malformations (AVMs) are complex
clinical conditions that challenge their resolution. They
are rare vascular anomalies caused by angiogenesis
disorder, characterized by abnormal communication
between the affected arteries and veins. In this case,
there is the absence of a capillary network that usually

connects the artery and vein [1]. This bypass of a capil-
lary network disrupts the normal blood flow and may
have a variable clinical presentation. The lesion which
results from AVMs can cause both functional and cos-
metic impairment, primarily due to its unpredictable
evolution [2].
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Arteriovenous malformations are high-flow anom-
alies and account for around 6 % of all vascular malfor-
mations [3]. The location in which AVMs develop can be
intracranially or extracranially. Collective studies show
that cerebral AVMs account for an incidence of 0.69-1.32
per 100 000 population [4]. It concerns the high risk of
intracranial hemorrhage and other neurological im-
plications such as chronic headache, seizure, and neu-
rological impairment [4]. On the other hand, the most
common extracranial AVMs occur in the head and neck
region, which accounts for half of all AVMs. Most head
and neck AVMs affect the midfacial region, such as the
cheek, nose, upper lip, and ear [5, 6].

The development of AVM starts during embryogenesis,
and the absence of a capillary network leads to the direct
shunting of blood from the feeding artery to the draining
venous vessel through abnormal channels known as nidus
[6]. This shunting eventually causes a reduction of capil-
lary oxygen delivery to the tissue, subsequently causing
ischemia. It is crucial to distinguish AVM from vascular
tumours such as haemangioma. Untreated, these fast-
flow arteriovenous malformations can cause concerns of
ulceration, hemorrhage, and even right heart failure as a
result of the chronic artery to venous shunting.

Case Presentation

A 16-year-old male patient presented to the Plastic Sur-
gery clinic with an enlarged lower lip and tongue mass.
The swellings were first observed since birth and gradu-

ally increased in size. The mass was initially reddish and
had developed into purplish discoloration. The patient
claimed warmth in the lesion area, with previous ulcer-
ations and episodes of unprovoked bleeding, but denied
any pulsatile sensation. According to the patient, the size
of the mass had grown to an extent which caused difhi-
culty during eating and difficulty in closing the mouth,
causing drooling of saliva. The patient denied any pain
or associated fever. History of tumour or similar illness
in the family was denied.

The general status examination of the patient was
unremarkable. However, upon examination of the facial
region, a mass of the lower lip with a size of 8 cm by 4
cm, reddish-purple discoloration, soft consistency, ir-
regular surface, and a clear border was revealed. There
was also swelling of the tongue with reddish-purple dis-
coloration, soft consistency, irregular surface, and poor-
ly defined border. On palpation, both lesions were warm
to the touch. However, no tenderness was observed. No
prominent pulsation was palpable. On auscultation, no
bruit was heard on the lesion. The patient was under-
weight, with a body mass index of 15. These findings may
have been related to the difficulty in feeding due to the
enlarged mass.

The patient had previously consulted a general sur-
geon and underwent CT angiography, which revealed
malformation, with the lower lip receiving vascular-
ization from the labial artery and the tongue receiving
vascularization from branches of the external carotid

Figure 1. A 16-year-old male presenting with large arteriovenous malformations (AVMs) of the lower lip and tongue. (A) Extraoral view. (B—C) Intraoral view
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Figure 2. Radiographic examination of the head and neck region. (A) Computed tomography (CT) angiography. (B) Axial CT

Figure 3. Intraoperative images showing the two separate lesions on the tongue causing macroglossia, and the lower lip

artery. An arterial aneurysm was observed at 1.6 cm x
1.58 c¢cm towards the posteroinferior side. The patient
had yet to receive any treatments prior to the referral.
The patient underwent surgical excision and reduc-
tion of the lesion on the lower lip, followed by immediate
reconstruction. Hemorrhage was controlled by careful
hemostasis technique throughout the procedure. Post-
operatively, the lesion size was significantly reduced to
3.5 cm by 1.5 cm. No postoperative infection occurred
related to the procedure. At eight months follow-up, no
complication, such as facial muscle paralysis, numb-
ness, or wound dehiscence, was recorded. The patient
could comfortably close his mouth, and the saliva drool-

ing subsided. Histopathology confirms the lesion as an
AVM. However, due to incomplete excision during the
first surgery, a second-stage excision is planned for fur-
ther reduction or, if possible, complete resection.

Discussion

Head and neck AVMs can be challenging in their man-
agement, and understanding their characteristics helps
in early diagnosis and prompt treatment. The oral cavity
can involve the tongue, buccal mucosa, lip, palate, and
gingiva. In this case, intraoral AVM was found in the low-
er lip and tongue. The lip accounts as a critical function-
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Figure 4. (A-B) Postoperative photographs after excision and reduction of lower lip AVM followed by immediate reconstruction. (C-D) Eight months

follow up visit

al and aesthetic unit of the facial region, while tongue
swelling may cause alimentation problems or even risk of
aerodigestive obstruction. Therefore, early management
is needed as lesion expansion may cause compression
and eventually disrupts the surrounding tissues.

It is essential to differentiate AVMs and other vascu-
lar anomalies, such as hemangiomas commonly found in
congenital vascular tumours that develop due to abnor-
mal proliferation of endothelial cells that may involute
spontaneously [5]. The detection and evaluation of AVMs
characteristics are commonly done by utilizing Doppler
ultrasound, conventional angiography, or computed to-
mography (CT) arteriography. Computed tomography
(CT) can be employed to evaluate any involvement of
bone components. Magnetic resonance imaging (MRI)
has been used extensively to evaluate the adjacent soft
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tissue further if necessary [7]. The patient did not un-
dergo further examination beyond the CT angiography
from the previous hospital. Although MRI evaluation
would be valuable additional information on the vas-
culature characteristic and soft tissue involvement, the
high cost of this modality became a consideration factor.
Therefore, we utilized CT with contrast as the primary
imaging for presurgical planning.

The main goal of AVM surgical treatment is to erad-
icate the nidus and restore normal vasculature in the
affected area. Several treatment options have been de-
veloped for managing vascular malformations, such as
sclerotherapy, laser therapy, endovascular embolization,
and surgical excision. With sclerotherapy, transcuta-
neous injection uses substances that induce endotheli-
al destruction, resulting in thrombosis of the vascular
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space. Itis suitable for localized lesions that have under-
gone prior embolization treatment. Examples of scle-
rosing agents are sodium tetradecyl sulfate (STS), doxy-
cycline, bleomycin, and absolute ethanol [5, 8]. However,
a disadvantage related to sclerotherapy is the high flow
characteristic of AVM which can wash out the sclerosing
agent [5].

With embolization, an embolic agent is delivered us-
ing the endovascular catheter to an area proximal to the
AVM to block the vascular flow. Ideally, it would fill the
nidus and close the AVM. Improvement of symptoms can
be expected even if the size of AVM is not significantly
reduced. However, re-expansion commonly occurs due
to remaining lesions. For example, embolic materials
commonly used are n-butyl cyanoacrylate (n-BCA), eth-
anol, polyvinyl alcohol (PVA), gel foam powder, and coils.
Some complications that may occur from embolization
are the growth of new collateral vessels, tissue necrosis,
thromboembolism, and nerve damage [5].

The photocoagulation capability of laser therapy has
also recently been used as a modality to manage vascular
lesions. Diode lasers are useful to de-vascularize AVM
lesions, with a wavelength between 800 nm and 980 nm.
A combination of laser therapy and embolization can
also be of choice depending on the different character-
istics of the lesions [9].

Surgical resection by itself has commonly opted for
small, well-localized AVMs. Its recurrence rate is lower
than that of embolization alone [8]. However, surgical ex-
cision or resection bears the risk of intraoperative hem-
orrhage and disruption of adjacent tissues. Commonly,
the choice treatment consists of a combination of preop-
erative endovascular embolization followed by surgical
excision [10]. Some lesions that cannot be accessed for
embolization are commonly directly excised [8].

Additionally, a common complication following re-
section is a recurrence of the lesion. A report by Igari et
al. showed less intraoperative blood loss in thigh AVM
treated with preoperative embolotherapy prior to resec-
tion [11]. In addition to the benefit of reduced bleeding
during surgery, embolization can also be considered to
reduce symptoms, namely congestive heart failure, re-
ducing the extent of surgery, and preventing recurrent
bleeding episodes [12]. In our patient, consideration was
taken to excise the lesion on the lower lip, followed by
immediate reconstruction. Surgical excision is suitable
in this case to correct the focal deformity. High-flow
malformations such as AVMs tend to proliferate during
puberty, with low chances of involution [13]. No embo-

lization was performed prior to surgical excision in our
patient. Instead, thorough presurgical planning was
prepared, and intraoperative hemorrhage control was
done with care. The amount of intraoperative bleed-
ing was 200 ml, and no blood transfusion was needed
during or after the procedure. Keshelava et al. previously
performed an excision of a giant craniofacial AVM with-
out embolization therapy due to multiple feeding arte-
rial branches, showing satisfying results with no com-
plications such as neurological deficit and no recurrence
after four months [14]. Phillips et al. showed similar
clinical results in patients with embolotherapy followed
by surgery compared to surgery alone [15]. No ligation
of the proximal feeding artery of the AVM was done, as
it would stimulate the growth of collateral arteries and
enlarge the lesion. Additionally, if therapeutic emboliza-
tion is deemed necessary in the future, it would not be
possible [8].

Several complications may occur after surgical exci-
sion of AVMs, such as muscle paralysis or numbness in
the affected area, postoperative infection, hemorrhage
that requires blood transfusion, and wound dehiscence
[8]. In our patient, no severe complications and morbid-
ity were recorded postoperatively. Although the size of
thelesion on the lower lip has been significantly reduced,
the patient is scheduled for a second-stage excision for
further reduction to achieve a satisfying functional and
aesthetic outcome. With large or diffuse lesions, the pa-
tient must understand the potential need for a second
surgery and the risk of recurrence [8]. The macroglos-
sia, due to the underlying AVM, disrupts the patient’s
mastication, speech, and swallowing ability. Richter et
al. reported satisfying results after surgical excision of
isolated tongue AVMs without embolization, while cases
of advanced tongue AVMs needed a combination of em-
bolization and surgery [16]. In our case, the two lesions
have two different feeding arteries separate from each
other. Thus, the decision to excise the lesion on the low-
er lip as a first-stage procedure without embolization
was deemed suitable, considering the lip area allows for
easily accessible feeding vessels and proper hemorrhage
control done more confidently. Subsequent surgical re-
section of the tongue AVM may be feasible; however, the
possibility of the need for embolization must be con-
sidered based on a thorough evaluation of the CT an-
giogram. The ultimate goal would be total resection. It
was shown that patients with no recurrence within five
months postoperatively are less likely to experience it
long-term. However, within ten years, the risk of re-ex-
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pansion is around 5.2 % (17). It can be explained by the
growth of collateral vessels and new vessels surrounding
the primary lesion, as well as dilation of the vessels, due
to proangiogenic activities induced by both surgical and
endovascular procedures.

Conclusion

Considering the unpredictable clinical evolution,
AVMs pose a significant challenge to physicians and
surgeons in choosing the most suitable treatment op-
tion to optimize outcomes. Our experience is that sur-
gical excision of the lesion may be completed without
embolization in conditions where proper hemostasis
can be performed with sufficient surgical experience.
We recognize the need for continuing close follow-up
for intraoral AVMs as such with other head and neck
vascular malforma.

References

1. Neto CA da-SF, M D. Arteriovenous Malformation:
Concepts on Physiopathology and Treatment. ]
Vasc Endovasc Ther [Internet]. 2019;4(1):6. Avail-
able from: https://sbacvma.com.br/wp-content/
uploads/2021/05/arteriovenous-malformation-con-
cepts-on-physiopathology-and-treatment.pdf.

2. Della Rosa N, Bertozzi N, Adani R. Vascular malfor-
mation and their unpredictable evolution: A true
challenge for physicians. Acta Biomed [Internet].
2020 Aug 25;91(3):2020067. Available from: https://
doi.org/10.23750/abm.v91i3.8298.

3. Sadick M, Wohlgemuth WA, Huelse R, Lange B,
Henzler T, Schoenberg SO, et al. Interdisciplinary
Management of Head and Neck Vascular Anom-
alies: Clinical Presentation, Diagnostic Findings
and Minimalinvasive Therapies. European Jour-
nal of Radiology Open [Internet]. 2017;4:63-8.
Available  from:  http://dx.doi.org/10.1016/j.
€jr0.2017.05.001.

4. Osbun JW, Reynolds MR, Barrow DL. Arteriovenous
malformations: epidemiology, clinical presenta-
tion, and diagnostic evaluation. Arteriovenous and
Cavernous Malformations [Internet]. 2017;25-9.
Available from: http://dx.doi.org/10.1016/b978-0-
444-63640-9.00003-5.

5. Jafarian M, Dehghani N, Shams S, Esmaeeline-
jad M, Aghdashi F. Comprehensive Treatment of
Upper Lip Arteriovenous Malformation. Journal
of Maxillofacial and Oral Surgery [Internet]. 2015

o

SSN 2414-3812

10.

11.

12.

13.

14.

Sep 18;15(3):394—9. Available from: http://dx.doi.
0rg/10.1007/512663-015-0836-8.

Lee JW, Chung HY. Vascular anomalies of the head
and neck: current overview. Archives of Craniofa-
cial Surgery [Internet]. 2018 Dec 20;19(4):243-7.
Available from: http://dx.doi.org/10.7181/acfs.2018.
02383.

Brahmbhatt AN, Skalski KA, Bhatt AA. Vascular le-
sions of the head and neck: an update on classifica-
tion and imaging review. Insights into Imaging [In-
ternet]. 2020 Feb 7;11(1):1-19. Available from: http://
dx.doi.org/10.1186/s13244-019-0818-3.

. Greene AK, Orbach DB. Management of Arteriove-

nous Malformations. Clinics in Plastic Surgery [In-
ternet]. 2011 Jan;38(1):95-106. Available from: http://
dx.doi.org/10.1016/j.cps.2010.08.005.

Karkos P, Dova S, Fidanis T. Embolization and
Diode Laser to a Large Arteriovenous Malfor-
mation of the Lip and Buccal Mucosa. Am ] Oto-
laryngol Head Neck Surg [Internet]. 2018; 1(5):
1024. Available from: https://www.remedypub-
lications.com/american-journal-of-otolaryn-
gology-and-head-and-neck-surgery-abstract.
phpraid=213.

Ryu JY, Lee JS, Lee JW, Choi KY, Yang JD, Cho BC,
et al. Clinical Approaches to Vascular Anomalies of
the Lip. Archives of Plastic Surgery [Internet]. 2015
Nov;42(06):709-15. Available from: http://dx.doi.
0rg/10.5999/aps.2015.42.6.709.

Igari K, Kudo T, Toyofuku T, Jibiki M, Inoue Y. Sur-
gical Treatment with or without Embolotherapy for
Arteriovenous Malformations. Annals of Vascular
Diseases [Internet]. 2013;6(1):46—51. Available from:
http://dx.doi.org/10.3400/avd.0a.12.00067.

Werner JA, Eivazi B, Folz BJ, Diinne AA. State of
the art of classification, diagnostics and therapy
for cervicofacial hemangiomas and vascular mal-
formations. Laryngorhinootologie [Internet]. 2006
Dec;85(12):883-91. Available from: http://dx.doi.
0rg/10.1055/5-2006-944940.

Tiwari R, Singh VK. Arterio Venous Malforma-
tion of the Face: Surgical Treatment. Journal of
Maxillofacial and Oral Surgery [Internet]. 2011
Aug 9;14(S1):25-31. Available from: http://dx.doi.
0rg/10.1007/812.663-011-0270-5.

Keshelava G, Nasvaladze T, Berdzenishvili D, Gigi-
lashvili K, Janashia G, Beselia K. Surgical Treatment
of the Giant Congenital Craniofacial Arteriovenous
Malformation: A Case Report. EJVES Extra [Inter-



KniHiuni mipkyBaHHs / Doctor's thinking 55

15.

16.

net]. 2009 Jun;17(6):63—5. Available from: http://dx. Laryngoscope [Internet]. 2007 Feb;117(2):328-35.
doi.org/10.1016/].ejvsextra.2009.03.001. Available from: http://dx.doi.org/10.1097/01.mlg.
Phillips J, Tang C, Armstrong D, Chalain TD, Zuker 0000249954.77551.98.

R. Congenital Arteriovenous Malformations: A Fol- 17. Liu AS, Mulliken JB, Zurakowski D, Fishman SJ,
low-UpofTreatment.CanadianJournalofPlasticSur- Greene AK. Extracranial Arteriovenous Mal-
gery [Internet]. 2005 Feb;13(1):23-6. Available from: formations: Natural Progression and Recur-
http://dx.doi.org/10.1177/229255030501300108. rence after Treatment. Plastic and Reconstruc-
Richter GT, Suen J, North PE, James CA, Wan- tive Surgery [Internet]. 2010 Apr;125(4):1185—
er M, Buckmiller LM. Arteriovenous Malforma- 94. Available from: http://dx.doi.org/10.1097/
tions of the Tongue: A Spectrum of Disease. The prs.obo13e3181d18070.

Mepwwnii eTan peKOHCTPYKLii NicaA XipypriuHoro BuAaseHHA Npyu BeNKi apTepioBeHO3Hi Maibdopmaii
HWXXHbOI ry6bu Ta Aznka
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3azaneHa nikapHsa CaHana bani, IHOoHesis

AHoTauif. ApmepiogeHO3Hi Manegopmayii (ABM) — piOKICHI 800X eHI YpaXKeHHS, CripUYUHeHi 0epopmMauiero KPO8OHOC-
HUX cyOuH. bauseko monosuHu ABM 3ycmpidaromecs y YepernHo-Auyesit OiASHUI, MPOSBASIOHUCH SIK MPO2pecyroye
006pPOSKICHE YPAXKEeHHS CYOUH (3 BUCOKUM KPOBOMOKOM. BeAuKi ypaykeHHs QiASIHKU OB6AUYYS MOXYMb CrpUYUHUMU
3HaYHI decpopmauii, ceplosHi GYHKUIOHANbHI MOPYLIEHHS ma cymmeaull pusuK HecrooieaHOi Kposomedi t 06CmpyKuii
OUXANbHUX WASXI8. Y nayieHmig MOXymos 8UHUKHYMU MpPYyOHOW,i 3 200Y8AHHSAM Y PAHHbOMY OUMUHCMEI Y 8UNAOKAX
BENUKUX YPAXKEHb 8HYMPILWHb6OPOMOBUX CMPYKMYP, MAKUX K A3UK [ 2y6u. Y cmammi MU onucyemMo CKAQOHUU sura-
OOK apmepio8eHO3HOI MaAbGOPMAUIi 93UKA MA HUXKHBOI 2y6u Y MidAImKa Yoaosivyoi cmami, [ia2Ho3 niomeepoxKeHo
3a doromMozoto KoM 'tomepHoi momozpagii (KT) 3 aHziozpagieto, sKka 8usI8UAQ MAAbGOPMAUIO HUXXHbLOI 2y6HOI apme-
pii ma 2inku 308HIWHbLOI COHHOI apmepii. JTiKy8aHHS 8KAKOYANO Xipyp2iYHEe 8MPYYAHHS, MeP8UHHE BUCIYEHHS YPaXKeH-
HSI, WO 3HAYHO 3MEHLIUAO PO3MID YPAXKEHHS HUXKHBOI 2y6u 3 MOJaNbWOK HE2AUHOK PEeKOHCMPYKUieto, Pe3ynema-
mu nepsuHHOI orepauyii MoKA3aNU 3HAYHE 3MEHWEHHS PO3MIPY YPAXKEHHS HUXHBLOI 2y6u, uo 0380AUAO MoAe2LIUMU
200yB8aHHS, 3arnobiemu MoMeHYitHIt 06CMpPYKUii QUXAAbHUX WASXIE | 3a6e3rneduno npulHImMHe ecmemuyHe rnokpda-
weHHs. Nodanbuue AiKy8aHHS MAAHYEMBCS 0N JOOAMKOB020 3MEHWEHHS 3ANULUKOBO20 YPAXKEHHS HUXKHbOI 2y6U r1io
yac Opy2020 emarly 8UCIYeHHS, @ MAKoX sudaneHHss ABM s3uka. LLupoki eapiauii ma ms»kkicme apmepio8eHO3HOI
Manepopmauii 8 JinHUI 06AUYYS sUMA2AOMb IHOUBIOYAAbHOR0 MAAHY AiKYy8AHHS OAS KOXXHO20 8UnadKy. 38axaroyu
HQ 8UCOKY Yacmomy peyudusis, MOXXymes 3Hadobumucs cysopi cmpamezii modanbio20 aHzio2padiyHo20 crnocme-
PEXKEHHS.
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