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Interdisciplinary treatment and rehabilitation 
based on point electrostimulation in a patient 
with hemangioma mass on the floor of the 
oral cavity
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Edyta Zomkowska1, Mariusz Sowa2, Monika Barczewska2, Piotr Misiowiec3, Andrzej Kukwa1

1Katedra i Klinika Otorynolaryngologii, Chorób Głowy i Szyi Collegium Medicum, Uniwersytet Warmińsko-Mazurski w Olsztynie 
2Katedra i Klinika Neurochirurgii, Collegium Medicum, Uniwersytet Warmińsko-Mazurski w Olsztynie 
3Kliniczny Oddział Rehabilitacji Neurologicznej,  Collegium Medicum, Uniwersytet Warmińsko-Mazurski w Olsztynie

Article history:  Received: 04.12.2018 Accepted: 10.01.2019 Published: 14.03.2019

AbstrAct:   Tongue hemangiomas usually originate from the vascular system. They are spherical in shape and often result in a significant 
mass increase as hyperplasia and swelling of the tissues in the vicinity of  the lips (the so-called cavernous angioma) or the gums 
and tongue (the so-called vascular granuloma). Oral cavity hemangiomas often cause swelling of the neighboring tissues which 
makes it difficult to talk, swallow, take and chew food. Treatment of choice of hemangiomas is surgical removal of a lesion. The 
surgical treatment should be supported by vascular diagnostics (arteriography) to assess the extent and intensity of tumor vas-
culature. Rich vascularization of the arterial tumor  is treated with endovascular embolization of the feeding vessels. The embo-
lization is performed  to reduce bleeding during surgery. Generation of voiced speech in changed anatomical conditions requires 
searching for new, substitute places of articulation. It is difficult because  tissues have been deformed after surgery (including 
partial glossectomy). Linguograms are very helpful in the decision about the method of speech rehabilitation. The most impor-
tant in the early phase of the rehabilitation is to initiate the functions of the reflex arc by stimulation or induced contraction of 
the muscles involved in the act of swallowing and speech. In case of this patient the rehabilitation was performed with methods 
of point electrostimulation. The use of point electrostimulator contributed to shorter necessary time with a gastroesophageal 
tube, accelerated the process of self-feeding  and resulted in a more efficient rehabilitation of active speech.
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streszczenie:    Naczyniaki krwionośne języka zwykle wywodzą się z układu naczyń krwionośnych. Posiadają kulisty kształt i często osiągają 
duże rozmiary, wywołując rozrost i obrzęk tkanek okolicy warg (tzw. naczyniaki krwionośne jamiste) lub dziąsła i języka 
(tzw. ziarniniaki naczyniaste). Naczyniaki jamy ustnej często powodują obrzęk sąsiadujących tkanek, co utrudnia mówienie, 
połykanie, spożywanie i żucie pokarmu. Leczeniem z wyboru naczyniaka krwionośnego jest chirurgiczne usunięcie zmiany. 
Zabieg powinien być poprzedzony diagnostyką obrazową naczyń (arteriografią) w celu oceny rozległości i stopnia unaczynie-
nia guza. Bogato unaczynione guzy leczy się za pomocą wewnątrznaczyniowej embolizacji naczyń zaopatrujących. Emboli-
zacja wykonywana jest w celu zmniejszenia krwawienia podczas operacji. Generowanie dźwięcznej mowy w zmienionych 
warunkach anatomicznych wymaga poszukiwania nowych, zastępczych obszarów artykulacji. Jest to trudne ze względu na 
deformację tkanek po zabiegu chirurgicznym (obejmującym częściową glossektomię). bardzo pomocne w podejmowaniu 
decyzji o wyborze metody rehabilitacji mowy są lingwogramy. Najważniejsze we wczesnej fazie rehabilitacji jest zainicjo-
wanie funkcji łuku odruchowego poprzez stymulację lub indukowane skurcze mięśni uczestniczących w połykaniu i mowie. 
W przypadku omawianej pacjentki rehabilitację przeprowadzono metodą elektrostymulacji punktowej. Zastosowanie ele-
ktrostymulatora punktowego przyczyniło się do skrócenia czasu utrzymania sondy żołądkowo-przełykowej, przyspieszyło 
możliwość samodzielnego żywienia i skutkowało skuteczniejszą rehabilitacją mowy czynnej.
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introduction

Tongue hemangiomas  originate from the vascular system. They 
are spherical in shape and often result in a significant mass incre-
ase as hyperplasia and swelling of the tissues in the vicinity of the 
lips (the so-called cavernous angioma) or the gums and tongue 
(the so-called vascular granuloma). Among the reasons for the 
emergence of hemangiomas in the oral cavity there are develop-
mental disorders of genetic origin. The consequence is excessive 
production of vascular endothelial cells. The cause for it may be 
the following disorders: hyperthyroidism, rheumatoid disease or 
chronic liver disfunctions. 

The hemangiomas in the area of the oral cavity often cause swelling 
of the neighboring tissues which makes it difficult to talk, swallow, 
take and chew food. The treatment of choice is surgical removal 
of a lesion. It should be supported by vascular diagnostics (arte-
riography) which helps to assess the extent and intensity of tumor 
vasculature [1]. Rich vascularization of the arterial tumor is tre-
ated with endovascular embolization of the tumor-feeding vessels. 
The embolization is performed in order to reduce bleeding during 
surgery, shorten the time of surgery, allow for complete removal 
of the lesion without complications and slow down the progres-
sion of tumor size in the pre-operative period. Also, it is noticed 
to have a positive effect on the reduction of symptoms associated 
with the growing tumor mass [2].

After embolization and the period of tissue normalization, the 
surgical treatment should be undertaken. In a situation when the 
surgical procedure does not definitively eliminate the process of 
vascular endothelial hyperplasia, the treatment is, and even sho-
uld be, continued by radiotherapy. One of the major problems 
concerning the presence and growth of hemangioma, especially 
in the oral cavity, is a high degree of functional impairment and 
deterioration of comfort and life quality. The most vexing symp-
toms regarding deterioration of oral functions are difficulties in 
swallowing and speech dysfunction. Patients suffering from the-
se disorders often have problems with independent lifestyle and 
normal functioning in a society. 

Therefore, it seems very important that in such cases the functio-
nal rehabilitation should be undertaken as soon as possible. The 
rehabilitation aims to improve phonation and articulation and to 
give the affected person the possibility of independent lifestyle in 
a community. Another disorder that prevents the patient from be-
ing independent, even surviving, is the swallowing impairment. 
Patients with post-operative lesions in the oral cavity should be 
directed to intensive phoniatric and speech rehabilitation therapy 
whose purpose is to facilitate fast return to everyday life.

PurPose of reseArch

The purpose of the research was to evaluate the use of point elec-
trostimulation in the process of speech and swallowing treatment 
and rehabilitation. The study was performed at the Department and 
Clinic of Otorhinolaryngology, Head and Neck Diseases, Collegium 
Medicum of the University of Warmia and Mazury in Olsztyn.

cAse PresentAtion

A 66-year-old female patient with congenital tumor  from a veno-
us hemangioma on the floor of the oral cavity after partial removal 
of the hemangioma of the floor of the oral cavity 6 months earlier 
at the Clinic of Otorhinolarngology. It was impossible to remo-
ve hemangioma totally because of enormous vascularization and 
the following risk of hemorrhagia. She presented at the hospital 
with bleeding from the oral cavity. On examination at admission 
were found: the tongue significantly enlarged with visible veno-
us hemangioma on the floor of the oral cavity, the left orbicularis 
oris muscle poorly mobile as an aftermath of a previous periphe-
ral facial nerve lesion. CT scans confirmed  an increasing mass of 
hemangioma ( Fig. 1). 

Before further  treatment, a magnetic resonance imaging of the 
head and neck was carried out. The MRI scans showed the presen-
ce of a vast pathological mass on the floor of the oral cavity and its 
lumen, with inhomogeneous contrast enhancement with many vi-
sible pathological vessels disseminated in the tumor mass (Fig. 2).

Surgical treatment
Before surgery the lower dental arch had been removed. The opera-
tion had two stages. The first stage included bilateral neck arterio-
graphy with embolization of feeding arteries of the malformation. 
The embolization was performed under local anesthesia,  which 
enabled  monitoring of  patient’s condition on an ongoing basis 
and allowed to avoid the risks of intubation and general anesthe-
sia. During the procedure the neck vessels were selectively cathe-
terized on both sides, both extracranially and intracranially (Fig. 
3,4). Selective endovascular embolization was performed after 
complete diagnostics and localization of vessels feeding the mal-
formation. The embolization material was introduced in a form 
of a liquid histoacryl glue (nBCa) through a microcatheter (0.42 
mm in diameter) placed in a pathological vessel. After the inser-
tion the glue filled the lumen and closed it permanently. In this 
way the parent arterial vessels of the malformation were closed 
and the hemangioma nidus, the site of the highest concentration 
of abnormal vessels, was locked. The treatment required precision 
in recognition and access to the nourishing vessels as well skill-
ful selection of right proportion of glue components so that the 
substance could achieve the optimal hardening time (Fig. 5). The  
follow-up arteriography examination showed that the pathologi-
cal vessels were excluded from the circulation and a normal blood 
passage to cervical and cerebral vessels was maintained. After the 
procedure the patient remained under observation in an intensi-
ve care unit for a period of one day. After this period further sta-
ges of surgical treatment followed. The hemangioma masses were 
partially removed from the tongue, including partial glossectomy. 
The invasion was performed on the lateral side of the tongue when 
the mylohyoid muscle was approached, the mass of the tumor was 
identified and removed (Fig. 6, 7). 

Rehabilitation Issues
After the surgical treatment the patient was fed through an eso-
phageal tube for a period of one month. She breathed through the 
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tracheostomy which  caused  aphonia. The rehabilitation started 
with exercises aiming at improvement of swallowing functions in 
order to  accelerate the   removal of the feeding  and tracheosto-
my tubes.  An abnormal respiratory tract caused difficulties in the 
process of swallowing rehabilitation.   After removal of vascular 
malformations in the oral cavity, the following was observed:  re-
duction of the tongue mass, limitation of tongue movement, im-
pairment of taste sensitivity,  decrease in stereognostic efficiency,  
lack of palatopharyngeal or glossopharyngeal  reflexes. This cau-
sed difficulties in holding food, moving it farther to the throat and 

change of spatial relations in the oral cavity, e.g. lack of tongue-pa-
late contact. In 2006, Halczyk-Kowalik, Wysocki et al. conducted 
a study aimed at video-based assessment of swallowing functions 
in 95 patients with subsequent swallowing disorders after surgi-
cal removal of oral cancer. The assessment concerned the risk of 
aspiration and the degree of performance and duration of the ac-
companying activities in the oral and pharyngeal swallowing sta-
ges. In the authors’ opinion, changes in the oral cavity, including 
the loss of tissue mass, contributed to delaying the initiation of the 
pharyngeal phase in the majority of subjects. The initiation of pha-

fig. 1.  CT sagittal view with a visible hemangioma mass on the floor of the oral cavity 
(own material).

fig. 3.  The left-side arteriography view with visible pathological vascularization of the 
malformation in the area of the left external carotid artery.

fig. 2.  MRI, frontal view of the head and neck, T1-weighted sequence with contrast enhan-
cement, focused on the area of the floor of the mouth (own material). 

fig. 4.  The selective arteriography examination of the right external carotid artery 
with visible pathological vascularization of the malformation.
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ryngeal swallow occurred only after the contrast agent was moved 
further to the throat. The average delay from the beginning of the 
pharyngeal phase was 0.52 seconds and the highest 3.68 seconds. 
A greater delay was observed in patients after surgical removal of 
half and more of the tongue in comparison to subjects with a dif-
ferent treatment range [4].

Both Pruszewicz and Stecewicz [5],[6] noted in their studies that 
in case of partial tissue losses speech disorders are often related 
to the second articulation zone. However, in a more radical resec-
tion, like the described case, articulatory disorders also concern 
the first and the third zone. Another difficulty at the initial stage 
of speech rehabilitation, after removing the feeding   and trache-
otomy tubes, was the high accumulation of saliva near the floor 
area of the oral cavity. Besides the patient had only two central  
incisors (Fig. 7 ). We observed a massive phono-articulatory di-
sorder caused by resection of the body of the tongue which cor-
relates with  literature [7].

The generation of voiced speech in changed anatomical conditions 
requires searching for new substitute places of articulation. It is 
not easy due to the fact that many tissues have been deformed after 
surgery. Linguograms or palatograms are made to help in deciding 
how to conduct speech rehabilitation with regard to articulation 
matters and they allow to assess the size of the contact area of in-
dividual structures, the width of closures and the place of contact 
in the articulation zones. 

 Speech and swallowing rehabilitation plan
The functional rehabilitation of our patient was started at the De-
partment and Clinic of Otolaryngology and included rehabilitation 
of swallowing functions. The patient was shown a correct posture 
of the body with a head slightly tilted down that made swallowing 
easier. The tongue massage and intensive stimulation of the soft 
palate was performed with help of the point electrostimulator con-
structed by us  (Fig. 9). We applied current of 0.3 mA and voltage 
from 7V to 12 V to the soft palate, depending on the reactivity of 
the soft palate muscles.

The intense electrostimulation was aimed at initiating the reflex 
arc (stimulation, contraction, passage of food) which contribu-
ted to a smoother passage of food into the pharyngeal phase. As 
a result, after about a month, it allowed for removing the feeding 
tube and then the tracheotomy tube. Therefore, it gave the foun-
dation for active rehabilitation of speech. At the initial stage, we 
focused on maintaining sonorous phonation, performing exerci-
ses improving the functions of the three muscle rings: shortening 

fig. 6.  A picture of the patient’s oral cavity before surgery (own material).

fig. 7.  A picture of the patient’s oral cavity after surgery (own material).

ryc. 8.  Elektrostymuator punktowy (materiał własny).

fig. 5.  The right-side follow-up cervical arteriogram with a visible deposited histoacryl 
glue in the lumen of the vessel feeding the hemangioma (own material).
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of the circumferential mouth muscle, palatal-linguistic occlusion 
(impossible to perform), laryngopharyngeal shortening and resto-
ration of the proper nasal breathing track.  

After three months of the intensive speech rehabilitation, based on 
electrostimulation of muscles participating in the process of swal-
lowing and creating active speech, the patient obtained a resonant, 
expressive phonation. There still remain a few articulation difficulties 
with implementation of sounds in which the tongue seeks contact 
with the back surface of teeth, gum or hard palate. However, the pa-
tient compensates these articulation imperfections well by flipping 
the accent on the correctly implanted phones. As a result, patient’s 
speech is now completely understandable to an average recipient.

conclusions

•	 The use of electrostimulation significantly shortened 
the time needed to restore a correct articulation and 
physiological function of swallowing.

•	 The reconstruction of conditions facilitating active 
communication and swallowing functions is possible even 
with a significant resection of the tongue. In this case, the 
majority of the articulatory-phonetic process will not take 
on the original form.

•	 Patients with post-operative language defects are 
recommended to start vocal and speech rehabilitation as 
soon as possible.
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