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THE USE OF SURGICAL ULTRASOUND

IN TREATMENT OF THE OF THE UPPER AIRWAYS

PATHOLOGY

The idea to introduce and widely apply the ultrasonic toolkit in ENT-practice belonged to Dr. L.A. Ferkelman, who, in 1970s, with a group of enthusiastic biophysicists of the research laboratory of Rostov State Medical Institute headed by V.M. Lube, Ph.D. managed to carry out this plan. 

In the beginning of 1980s he, and later M.E. Vinitsky, Ph.D., received numerous copyright certificates and patents for medical devices and methods of using phenomena of surgical ultrasound. The Masters thesis «Ultrasonic disintegration of inferior turbinates at hypertrophy and vasomotor rhinitis », based on great clinical studies of several ultrasonic operating techniques used in the ENT department of Rostov Regional Clinic Hospital №1 (Rostov RCH).

Various methods are used in treatment of upper airway pathology, but nevertheless there is a number of lacks, such as significant physical effort; complexity of usage with different age groups of patients, at accompanying diseases; impossibility of wide use in out-patient practice, the price for the equipment.  

That is why the problem of development and introduction of simple, universal and highly effective methods of surgery still remains the matter of importance.

ENT Dpt of Rostov RCH №1 became clinical base for development and applying into practice essentially new surgical, physical and medicaments methods of treatment. 

In early 1980s the Department became the base for of the best practice within the whole USSR and Russia, having mastered a new area of ENT - ultrasonic surgery. This method of surgical intervention that includes usage of low-frequency ultrasonic fluctuations was successfully applied in treating various pathological processes of the upper airways. 

Such kinds of surgical operations are sometimes preferable in treatment of chronic hypertrophy and vasomotor rhinitis, recurrent laryngeal juvenile and adult papyllomathosis, at operations of cicatricial laryngeal stenosis, chronic tonsillitis, and ablation of benign tumors. 

All these methods are characterized by being low invasive, high atraumatic, causing minimal bleeding, and could be possibly carried out in emergency surgery. Application of surgical ultrasound in emergency situations became without exaggeration a revolutionary stage, making it possible to reduce time of carrying out such operations as US tracheotomy to a couple of minutes, whereas the classical operation takes about 15-20 minutes. 

The methods of focus ENT pathologies operations by treating the affected organ with the original ultrasonic surgical tool - a waveguide, were developed more than 30 years ago, and are successfully applied both in the Rostov Region, and in many other regions of Russia.

There are a lot of methods of operative management in modern clinical ENT practices that show high clinical efficiency. However, eventually some problems connected with application of some traditional techniques occur; namely: irrationality of their application, complexity and impossibility of their use with various age groups of sick persons, at accompanying diseases. 

The price for the toolkit and equipment (e.g. radiowave surgery), as well as absence of satisfactory results of cathamnestic observation connected with excellent postoperative effect (ex: laser surgery) also play an essential part. In some cases a problem of extra effort in applying a technique and impossibility of wide use in out-patient practice occur, which, taking into consideration the present work load for doctors - otolaryngologists in their routine out-patient work come as an essential obstacle.

The low-frequency ultrasonic equipment is quite widely introduced into surgical practice in a number of areas of medicine: traumathology and orthopedics, chest-, ophthalmic-, neuro-, and ENT surgery.

The positive sides of ultrasonic surgery were marked by the researchers and practitioners: significant reduction of physical efforts at cutting, sufficient haemostatic, analgesic and bactericidal effects that are evidence of significant advantages of ultrasonic surgery in comparison with other existing methods of surgical interventions.

The use of ultrasonic energy in surgery is based on applying low-frequency fluctuations to the surgical tool of various configurations (scalpel, saw, curver, scraper, etc.). Thus its functional ability (for example, facilitation in cutting tissues with a scalpel) increases. This phenomenon helps to decrease physical efforts in carrying out various operations and significantly reduces trauma to tissues, surrounding wound surface.

The advantage of ultrasonic fluctuations use in surgical practice could be explained by a number of their physical features, and, first of all, the rectilinear direction of spreading in firm and liquid tissues, in comparison with sound fluctuations taking the spherical form.

The application of different tools - waveguides of various shape, made it possible to spread ultrasonic waves focally.

For ultrasonic surgical equipment the fluctuations are normally used within the limits of 20-100 kHz. The higher frequency of ultrasonic waves is, the more rectilinearly they are distributed. 

The ultrasound in the process of its diffusion to the liquid or firm tissues causes their fluctuations that are characterized by amplitude. The fluctuations amplitude is a distance on which a vibrating particle of tissues deviates from its normal position of balance.

The case where the tissue particle oscillation occurs in the direction of wave spreading is known as longitudinal fluctuations, whereas the perpendicular particles spread is called cross-section (shift).

The generator of electric energy is necessary for transformation the ultrasonic waves to mechanical (oscillatory).

Various types of magnetostrictor converters are now being used in surgery. Process of transformation of electric energy to mechanical occurs due to the ability of materials, used in converters, to change the parameters (magnitude) under the influence of an electric field.  For the converters feeding various types of generators are used. Now device "LORA" is produced on a serial basis. The general view of the device is submitted on fig. 1.

The biological phenomena occurring in tissues of a body at the point of low-frequency ultrasound application basically depend on a structure of ultrasonic waveguide - the tool, parameters and direction of fluctuations.

In the process of cutting of soft tissues with the waveguide - scalpel (US tracheotomy) where normally longitudinal ultrasonic fluctuations are applied, interaction of cutting edge of scalpel with cells of tissue occur and the process of microcutting, which substantially strengthens cutting properties of the tool, takes place. Moreover the minimal biological influence of ultrasound to the surrounding tissues is provided as a result of absence of significant cross-section fluctuations.

The waveguides - tools that have cross-section or longitudinal fluctuations, concentrated on the direct part of a waveguide - disintegrator produce the maximum local influence with tissues, destroying them as the tool is being introduced into a tissue.

Alongside with it, the experimental research carried out to identify the opportunity of application of low-frequency ultrasound in reflex-area of nasal cavity, has not revealed any pathological changes of main medico-biologic parameters or functional condition of animals’ body.

Absence of negative influences of ultrasonic disintegration on the surrounding tissues has confirmed the hypothesis of exclusively local influence of low-frequency ultrasound on the inferior turbinate tissue.

Taking into account the specific features of ENT operations that are characterised first of all by a variety of tissue structure, depth on which separate ENT organs are located, not infrequently, the necessity of rapid or instant performance of manipulations, bring essential changes into the circuit of the already existing ultrasonic generator. 

These changes presuppose first of all creation of an automatic frequency trim and amplitude of the ultrasonic generator such as "LORA", and also construction of a set of special waveguides - tools.

Magnetostricted ferrite converter working on frequency 45 kHz was accepted as optimal for the character of ENT operations.

For the first time the disintegration method by means of the specially designed waveguides – disintegrators, allowing to receive concentrated longitudinal and cross-section fluctuations was applied to destruct some benign tumors and performing interventions on a hypertrophied inflammatory tissue. 

Long-term observations both in intraoperative and postoperative period made it possible to precisely define the influence of disintegrators on the affected tissues.  By completely destroying the pathological focuses and some benign tumors, the working part of the tool does not produce harmful action on surrounding healthy tissues contacting them that enables us to process them carefully and atraumatically. A toolkit and techniques of ultrasonic biological clearing at chronic inflammatory processes of tonsils, for destruction of a network of nasal cavity blood vessels at bleeding, for destruction of capillary angiomas, hemangiomas and other benign tumors of nasal cavity, throat, larynx was designed based on the fact of absence of negative local influence of low-frequency ultrasound.

Moreover, a toolkit for ablation of bone tumors of external nose of various localization, curvature of nasal partition such as thorns and crests, destruction of cells of ethmoidal labyrinth, elimination of bone choans athresia was developed.

Observable interoperation atraumatism, considerable haemostatic effect not only allow the surgeon to manipulate confidently, but also actually do not cause the jet inflammatory phenomena, and facilitate the postoperative period. Ultrasonic surgery techniques for treatment of the upper airways pathology are successfully carried out with the complete set of tools for the serially produced ultrasonic device "LORA-DON 1-3”.

The basic types of operations

with ultrasonic surgical equipment

Ultrasonic disintegration of inferior turbinates

The mucous membrane of a nose owing to its topographo-anatomic and physiological characteristics acts as a kind of barrier to prevent penetration of infection and other harmful agents in underlying sections of upper and lower airways. 

The main symptom of nasal cavity disease is nasal obstruction that leads to worsening of other nasal functions as well. At the same time reflectory influences of nasal mucous to various organs and systems of a sick person also change. All these facts combined might stimulate the development of other pathological conditions of the patient’s organism.

It is a well-known fact that such widespread diseases as the vasomotor and the hypertrophy rhinitis have constant or periodic difficulty of nasal breath due to swelling or stable increase of inferior turbinates volume as one of the main symptoms. It leads to disturbance in all basic physiological functions of a nose - respiratory, protective, olfactory and resonatory.

There are numerous clinical-scientific researches devoted to the therapy and surgery of vasomotor and hypertrophic rhinitis. The multiplicity of therapeutic agents and other medical means and actions, including methods of physical influence, shows that an effective method of treatment has not yet been developed.

The surgical means of treatment presuppose the use of conhotomy, diathermocoagulation, sclerosis of lower turbinates. Such interventions appear to be traumatic, result in breaking the integrity of a superficial epithelium of mucous membrane which in its turn leads to persistent violation of functions of nasal mucous. These methods are not always well endured by patients, sometimes they lead to profuse bleedings or formation of synechias.

That is why it seems necessary to develop new methods contributing to restoration of nasal breath without causing significant trauma of a mucous membrane of the nose.

The search for the most rational surgical method of chronic hypertrophy and vasomotor rhinitis treatment has led to development of submucous disintegration of inferior turbinate by means of the specially designed nasal probe. The spiral cuttings of its end part allowed creation of both cross-section, and longitudinal fluctuations (L.A.Ferkelman, V.M.Lube, 1972, M. E.Vinitsky, 1975).

Waveguide nasal probe that was designed for the purposes of influence on inferior turbinate tissues worked according to the laws of acoustics and corresponded to all aims set (fig. 2). The probe total length is 179 mm, the acoustic part of the exponent form is 90 mm, transforming (strengthening) fluctuations of the first step, and the rest working part of has a cylinder shape (1,5-3 mm in diameter), with the pointed cone at the end (fig. 3).

The end of a probe has spiral cutting for strengthening the cross-section fluctuations of a working part of a probe in order to produce maximum influence on tissues while introducing it in the pathological centre.  

The design of a probe made it possible to receive longitudinal fluctuations, within the limits of 20 mc (for free, atraumatic introduction into the pathologically changed inferior turbinate tissues); and cross-section fluctuations, within the limits of 50-60 mc (with a purpose of optimal destructive influence on structure of inferior turbinates).

Ultrasonic nasal probe is made of the titan alloys marked ВТ-14 and ВТ-16, as the most suitable for carrying out and amplification of sound fluctuations. Nasal probe is connected to the acoustic head by means of a screw thread on the concentrator.

The method of ultrasonic disintegration could be applied in case of fibrous and cavernous hypertrophy of inferior turbinates at a hypertrophy rhinitis and the substantial growth of turbinates, which worsen the respiratory function of a nose; at vasomotor rhinitis.

The important condition for the patient facing the planned surgical treatment is to stop using local vasoconstrictors.

The pre-operation period includes blood (the number of trombocytes, coaguability) and urine analyses, chest and sinuses X-ray. The control of arterial pressure is carried out.

There are certain conditions that serve as contraindications to ultrasonic disintegration, for example general poor somatic condition of the patient and bone hypertrophy of nasal turbinates. Being a surgical method of treatment, disintegration can not be possibly performed in case of disturbances of blood coagulation system.

Before the operation actually starts it is necessary to check the readiness of the equipment:

1. By pressing of the button «switch» the generator is activated. The indicator on the device panel lights up.

2. By pressing a pedal the feeding of the converter is switched on.

3. Waveguide – disintegrator (nasal probe) is checked by immersing its working cutting part into the water. Significant dispersion of liquid by the sides should be marked at this stage. 

Fine-tuning of the generator of "LORA-DON1-3" types is carried out automatically. Even in case of the necessity to change the waveguides fine-tuning of the generator during operation is not required.

The surgeon-patient position at the operation is similar to that of front rhinoscopy (fig. 4). The nasal mucous membrane is repeatedly treated with 3% dicaini, xylocaini solution. Cocaine should not be used for this purpose as it leads to certain reduction of a nasal turbinate volume. 

One of inferior turbinate mucous membranes is observed with the help of nasal mirror and injected with 1,0 2,0 ml of 0,25 % - 0,5 % bupivacaine solution. The increase in volume of turbinate after injection is regarded as positive, because it facilitates the introduction of a probe into the tissue. Anesthesia of the second turbinate is carried out similarly.

After anesthesia the activated low-frequency ultrasonic nasal probe - disintegrator is freely and without bleeding introduced through the close part of inferior turbinate to the hypertrophied tissue along its length (fig. 5) (usually 3 - 4 sm.). 

The submucous movement with the probe-disintegrator is performed in an easy, slow massaging way in (forward-backward) direction for 9-12 seconds. A special rustling sound in the moment of influence could sometimes serve as an evidence of submucous ultrasonic disintegration efficiency.

After the end of disintegration process the still activated nasal probe is smoothly, slowly, with undulating movements, taken out of the hypertrophied turbinate tissue.

In rare case of bleeding from point of probe introduction it is necessary to continue processing with a probe within 1-2 seconds to coagulate wound channel.

Right after extraction of a probe at close end of nasal turbinate a non-bleeding gaping entrance 1-2 millimeters in diameter (fig. 6 and 7) is determined.

The operation is performed in a similar way on the other half of hypertrophied turbinate.

In case of back located hypertrophy of the turbinate the ultrasonic probe is introduced into the tissue of the middle or back third of hypertrophied turbinate applying the same technique. At the local turbinates hypertrophy the probe is drawn into the affected part and along the turbinate to the required depth.

On finishing the operation the nasal cavity is cleared out with the help of vacuum pump or by blowing the nose. We advise our patients to avoid significant physical exercise and overheating in the day before the operation.

It is necessary to explain the patient that for one or two days after the operation he might experience some difficulty in breathing, due to the reactive-inflammatory phenomena, that does not require any therapy.

The form and duration of the reactive phenomena depend on the type of rhinitis.

When analyzing the objective data and subjective sensations of patients under supervision, it is necessary to note that all patients successfully endured submucous ultrasonic disintegration of inferior turbinates. There were marked no expressed unpleasant sensations both as from the nose, and the general condition.

Rhinoscopy right after the extraction of an ultrasonic probe as a rule varies depending on the type of rhinitis, which is explained by various mechanism of nasal turbinates volume increase, prevalence of this or that kind of inferior turbinates tissues.

In case of cavernous hypertrophy rhinitis the process of turbinate volume reduction could be observed in 1-3 days, nasal breath is improved, during the next days further reduction of volume of turbinate continues.

In case of fibrous form of hypertrophy rhinitis reduction of turbinate (but not as evident) takes place in 2-4 days. The process of turbinates reduction continues for the nearest 3 weeks, by this time the mucous membrane becomes pink, breath function is restored to the normal level within a month.

At the allergic form of vasomotor rhinitis where the hypostasis mucous is marked alongside with a fibrous hypertrophy, we observe at the proximal part of turbinate the formation of a jelly-like clot that is removed by tweezers. 

With the majority of patients we marked nasal obstruction and profuse secretion of mucous during the first 1-2 days. The most intensive turbinates reduction is observed from the 2nd to 9th day, mucous colour is gradually getting normal. Secretion stops by the end of the first week, and rhinoscopy picture is normalized by the end of the third week.

The postoperative period with patients who suffered vasomotor form of rhinitis runs in a different way. On the first day already with the majority of patients the reduction of inferior turbinate is observed. The main process of turbinates reduction is marked within the first week. 

However, at the same time the cyanotic shade of turbinates mucous membrane could remain. The profuse mucus secretion continues as a rule for only the first three days, as well as alternate nasal obstruction of one half of nose. At the 8th -10th day nasal breath is restored, and rhinoscopy picture becomes normal.

Functional research has shown, that the temperature reaction (a parameter of vasomotour function of a mucous membrane) with neurovascular form of vasomotour rhinitis is normalised at the second day after intervention, while with the allergic form of vasomotour rhinitis and hypertrophic rhinitis - by end of the 1st week.

Thus, taking into account the form of the disease, it is possible to predict features of postoperative period. So, in case of vascular structure of turbinates prevalence or their swelling (in which case the turbinates are well reduced with the help of vasoconstrictors), we observed fast reduction of turbinates volume and restoration of nose functions after ultrasonic disintegration.

In case of inferior turbinates swelling prevalence or fibrous regeneration, the colour and volume of turbinates right after disintegration does not significantly change. Reduction of turbinates volume, restoration of respiratory, olfactory and protective function occurs gradually within a month.

When talking about the allergic form of vasomotor rhinitis, where expressed sensibilization of the organism is observed, the ultrasonic disintegration should be carried out alongside with antihistaminic therapy. With the pathological changes in paranasal sinuses it is necessary to combine US surgery with the medical actions leading to normalization of mucous membrane condition and sanitation of the paranasal sinuses.

Dynamic observation of the patients at the postoperative period has shown the consistent improvement and restoration of physiological functions of the nose by the end of the first month after the operation.

By this time rhinoscopy picture is characterized by firm reduction of nasal turbinates’ volume, normalization of mucous membrane colour (pink). The smooth cicatrix (scar) is observed along the inferior turbinate (fig. 8) above a zone of influence.

Cathamnestic observation has proved the high clinical efficiency (80%-90%) of ultrasonic disintegration as an optimal surgical method of vasomotor and hypertrophy rhinitis treatment.

It is necessary to note, that high clinical efficiency of this method is explained by the fact that the affected tissues of inferior turbinates are exposed to ultrasonic disintegration, because it is the first place where pathological process starts.

When talking about submucous low-frequency ultrasonic operation the cavernous and connecting tissues are destructed with the subsequent reduction of turbinates volume as a result of infraturbinates scarring. It promotes fast restoration of nasal functions, and first of all, respiratory function.

The special attention should be paid to the fact that the evident effect is achieved not only with the simple (hypervascular) form of a hypertrophy, but also with the fibrous form of a hypertrophy rhinitis, where conhotomy is normally carried out.

The long-term effect of US surgery with all the forms of rhinitis depends on how thoroughly the ultrasonic disintegration of inferior turbinates was performed.

The ultrasonic disintegration can be repeated no sooner than two months after the first operation.

The simplicity, the fact that the procedure is easily endured by patients, high clinical efficiency of the developed surgical method, and also opportunity of performing out-patient ultrasonic disintegration allows us to recommend it in wide inpatient and outpatient practice.

The low-frequency ultrasound (in used parameters) affects neither health and general condition of the patient, nor the health of a doctor performing this intervention. On condition that all the requirements and indications are met, and all the safety precautions are observed no complications at carrying out ultrasonic disintegration should occur. 








 

Ultrasonic biological lacunas clearing in case of chronic inflammatory processes in tonsils

The studies made by clinical scientists during last decades showed that the protective and information functions of tonsils lymphoid tissues with patients suffering from chronic tonsillitis are frequently kept, and they take active part in immune processes, synthesizing antibodies, interferon, etc.

One should be especially cautious when considering the operative method of treatment as the tonsils play the important role in the immunity formation, so only strict indications might lead to the decision to remove that important lymphoid organ. 

That is why the instructions for the surgical treatment of chronic tonsillitis were reconsidered. The search for new methods of treating focus pathology of the upper airways also remains a priority.

Last year research has shown various biological effects of low-frequency ultrasonic surgical tools. The tools for biological clearing of infected wounds in traumathology, ENT, chest and belly surgery are successfully being applied. It seems rational to use low-frequency ultrasonic probe for intralacunal ultrasonic biological clearing of tonsils lacunas.

The modes of ultrasonic influence on tonsils lacunas with a special ultrasonic probe were tested on animals. It was found out that the structural changes developing in tonsils tissues during ultrasonic biological clearing of lacunas have characteristic morphological picture.   

Destructions of pathological inclusions of tonsils lacunas happens because of a breaking of integrity and disintegration of cellular elements, extraction of non-structural and homogeneous mass from the broken parts and other cellular elements which are difficult to differentiate. Thus the mechanical destruction of pathological tissues and inclusions to a tonsils tissue without the phenomenon of coagulation occurs.

The procedure of ultrasonic biological clearing lacunas is recommended with all the types of chronic tonsillitis. With decompensated forms combined with the accompanying permanent chronic inflammatory diseases (and taking into consideration lacunas micro biota) the necessary therapy is carried out: antibiotics, immune correction, hormones, etc.

Some necessary preclinical analyses to study homeostasis of the patient and prescribe suitable therapy need to be done. 

As contraindication to applying this method serve the high risk group of the patient and the periods of an acute tonsils inflammatory process.

Before the operation actually starts it is necessary to check the readiness of the equipment:

1. By pressing of the button «switch» the generator is activated. The indicator on the device panel lights up.

2. By pressing a pedal the feeding of the converter is switched on.

3. Waveguide – disintegrator (nasal probe) is checked by immersing its working cutting part into the water. Significant dispersion of liquid by the sides should be marked at this stage, and the probe for clearing the tonsils lacunas, should «pull up» a column of liquid «on itself». Generator fine-tuning when changing the tool or mode is done automatically.

The surgeon-patient position at the operation is similar to that of front paryngoscopy. The mucous membrane is lubricated with a solution of 10 % xylocain (to reduce the emetic reflex). The retrotonsil space is injected with a thin needle with 0,25 – 0,5 % solution bupivocain, 2-5 % solution trimecain 0,25 % solution marcain or any other anesthetic for infiltration anesthesia.  

3,0-5,0 ml is enough as means of one median injection through the handle to retrotonsil’s space that allows to draw tonsil medially, thus giving the access to lacunas covered with the forward handle. Anesthesia of the second tonsil is carried out in a similar way.

After anesthesia the ultrasonic probe is consistently introduced into the tonsil’s lacunas at “switched off” position up to the bottom of lacuna. The pressure with the probe on a bottom of lacuna is then weakened, and the generator of ultrasonic fluctuations is switched on and, after 3-5 sec of influence is extracted from lacunas in the “switched off” position.

4-6 lacunas of each tonsil are exposed to ultrasonic clearing, while the pathological secret, caseous weights (детрит) are pushed out by the ultrasonic wave.

During the operation patients do not experience any unpleasant, painful sensations. The reactive-inflammatory phenomena from tonsils occur in 5-8 hours and are accompanied sometimes by temperature reaction up to 37, 1 - 37, 6°С. In 12 - 15 hours temperature reaction, as a rule, decreases, the tonsils surfaces cover with the light fibrin patch which is easily removed with a spatula on the next day. 

The tonsils are completely cleared by the 7th -12th day, depending on the type of tonsillitis. In the nearest and long-term observation periods patients are able to work and do not require special treatment. Cathamnestic observation of patients during 2 - 8 years did not reveal any occurrence of acute chronic tonsils inflammation.

The similar technique is applied in the case of chronic inflammation or a lingual tonsil hypertrophy.

Disintegration of lymphoid tissue in the case of lateral and granulous pharyngitis

The indications to this kind of intervention are the cases of persistent increase, hyperemia, swelling of lymphoid tissue of throat as a separate disease - a chronic pharyngitis, including the diseases of a gastrointestinal path or a chronic inflammation of lower airways.  

The choice of local anesthesia is made in view of tolerance of anesthetics applied; sometimes the use of infiltration anesthesia is possible if necessary. Patient – doctor position is the same as at pharyngoscopy. 

The low-frequency probe – disintegrator in “switched on” position is lightly and without bleeding introduced into the throat lymphoid tissue (lateral platens, granules, etc.) on depth of 2 - 3 mm and kept in such position for 3 – 5 sec, until the whitish rim occurs. If necessary the probe could be introduced into the hyperplastic lymphoid tissue in 1 or 2 points. 

Right after extraction of a probe a non-bleeding gaping wound channel is determined. Firm improvement and restoration of physiological function of a throat mucous membrane take place by the end of the 1st – 2nd week after operation.

Cathamnestic observation has shown high clinical efficiency (93%) of ultrasonic disintegration at means of treatment of lateral and granulous pharyngitis.  

Contact disintegration of bleeding zones of nasal cavity in case of nasal bleedings

After carrying out the infiltration or application anesthesia, the ultrasonic nasal probe is introduced into the bleeding zone of nasal cavity (to a partition, a bottom of nasal cavity, a lateral wall, etc.) in a “switched off” position. 

The working part of a probe is immersed under the bleeding site of nasal mucous or under a gaping blood vessel on depth of 1-1, 5 mm and the generator is switched on. The duration of influence is 5 - 8sec, until the whitish rim around the point of probe contact with mucous appears, as an evidence of the site anemization and "coagulation" of bleeding zone. After that the probe in “switched on” position is extracted.   

If there are several bleeding zones, their ultrasonic disintegration is carried out consistently. After achievement of thorough haemostasis the mucous should be covered by haemostatic paste, ointment or sponge. In case of extensive zones of bleeding that suffer the patients with chronic leucosis, Randue-Ossler disease, etc., the balloon latex tampons for maintenance of haemostasis are used.  

As a rule, a single procedure is enough to stop nasal bleedings. At recurrent nasal bleedings it is necessary to return to consecutive multifocal treatment with low-frequency ultrasound. 

At examination within the next few days we could see that the affected zone is covered with light fibrinous touch, the processes of reparative regeneration occur in due terms, long term observation sometimes reveals gentle scar in a zone of disintegration. Contact ultrasonic disintegration of bleeding zones, should undoubtedly be combined with proper therapy of the basic pathology.

In case of extensive bleeding zones of nasal cavity, when it is obviously not possible to perform local contact ultrasonic disintegration, the technique of low-frequency ultrasonic influence through the gauze napkin impregnated with haemostatic agents is used, i.e. the low-frequency impregnation phonophoresis of therapeutic agents.  

For example, a napkin, impregnated with haemostatic is applied onto the bleeding zone in a «typical place» of nasal partitions, and then, with pressing movements, it is treated with the ultrasonic tool – curver in “switched on” position for 5 - 10sec with 4 – 10 sec intervals. 

The criterion of result estimation is partial drying of a napkin, its saturation with hemorrhage secret and its discoloration after influence. 

On completion of low-frequency impregnation phonophoresis it is desirable to leave the napkin on a bleeding zone, and, if necessary, to loosely press on it with haemostatic sponge. The procedure could be carried out repeatedly upon achieving the haemostatic effect.

Interstitial and contact disintegration of benign tumors of nasal cavity, throat, larynx.

Depending on morphological biopsy or the obvious clinical symptoms that define benign tumors of nose, throat and larynx, we make a choice of technique of disintegration of tumors.  

So, vascular tumors of angioma, hemangioma type, etc. are exposed to interstitial disintegration with the nasal probe after local infiltration anesthesia with 0,25 – 0,5% bupivacain, trimecain, marcain. 

In this case the ultrasonic probe in “switched on” position is introduced into the tumors tissue to its nourishing vessels. The tumor is subjected to influence for 5 – 8 sec. The appearance of objective signs of the influence efficiency (discoloration or resorbtion of tumors to the small sizes) serves us a signal to take the probe out also in “switched on” position.   

The postoperative period is characterised by minimum reactive-inflammatory phenomena and is completed within 2,5 – 3 weeks depending on tumor size. 

At significant tumors size the continuous ultrasonic interstitial influence is possible. In case of stable sclerosis of big size tumor the total ablation of the last with an ultrasonic scalpel is an option.

In cases when benign tumors are of papillomas, hyperplastic sites of a mucous membrane or lymphoid tissues types, the subsequent destruction by contact way without introducing the ultrasonic tool into the tissue could be performed. 

The effect of contact ultrasonic decomposition is achieved because the ultrasonic probe sprays these formations, as they, as a rule, have very gentle stromal structure and are very different from the healthy tissues in their acoustic characteristics, that remain intact in case of contact influence. 

The postoperative period proceeds with the minimal reactive-inflammatory phenomena and there is no need in special corrective корригирующей therapy. The cathamnestic observation of our patients within the period of 2 - 5 years does not provide evidence of the disease relapse, and the therapeutic efficiency constitutes 83-96%. 


                

Sparing plastic surgical interventions at bone and cartilage skeleton of a nose using the ultrasonic tools.

As indications to sparing plastic surgical techniques the cases could serve when it appears not appropriate to perform classical operations of rhinoseptoplasty at thorns and unilateral crests of nasal partition, ethmoidotomy, at bulla ethmoidalis. The application of ultrasonic method is obviously possible at plastic of choanas athresia (атрезии хоан).

In case of thorn or crest deviation of nasal partition the ultrasonic scalpel is used, and intervention is carried out, as a rule, in outpatient conditions.

Doctor – patient position is normally that of rhinoscopy operation. After careful anaemization of mucous membrane of nasal partition with adrenalin or ephedrine solution the infiltration anesthesia with 0,25 – 0,5% bupivacain is carried out.  

The thorn or a crest of nose partition together with submucous is cut off with the ultrasonic scalpel. Bleedings are not observed, as a rule. Haemostatic paste or ointment is applied on the gaping smooth surface of a cartilage. In the postoperative period reactive-inflammatory phenomena are expressed insignificantly and no additional medicine therapy is required.

In some cases of thick mucoperichondria submucous on the top of thorn or a crest, it is possible (after anesthesia) to move aside and, with a bordering cut above or under a thorn to separate, and then cut off either a bone thorn or a crest. After that the gaping cartilage is covered with submucous and haemostatic sponge is applied. 

Here, although the surgical technique is quite complicated and requires certain skills, the physiological advantages of the method are undoubted. The process of reparative regeneration takes 4 - 7 days and is easily endured by patients.

The operations on dissection of bulla ethmoidalis or elimination the cells of the inflammatory focus are facilitated by the use of an ultrasonic scraper.

After local application anesthesia the ethmoid cells with simultaneous elimination of inflammatory focus are dissected with the ultrasonic scraper in “switched on” position with “backwards” movement practically without bleeding that makes possible to perform not only nasal breath function correction, but also surgical technique of polypous ethmoiditis. 


The use of an ultrasonic scraper is recommended in plastic operations of choans athresia, when the removal of bone fragments without any risk of damaging anatomic structure is performed at a stage of expanding the choans after tunnelization (тунелизации) with “backwards” movement.

Besides, the ultrasonic scraper allows performing tumors endonasal ablation from various parts of an external and internal nose with minimal trauma.
In the cathamnestic observation of a group of patients that were performed sparing plastc operations with the use of ultrasonic tools, we marked high clinical efficiency and stability of the results gained.

The simplicity, sparing surgical technique, high clinical efficiency of the developed methods of treatment, series supply of the ultrasonic equipment and toolkit, and also the opportunity of carrying out of the majority of them in out-patient conditions give us possibility to recommend them to be used in clinical practice.

Application of instant ultrasonic tracheotomy method in emergency conditions of extreme surgery, ENT surgery and general surgery practice.

According to the Ministry of Health Protection of the USSR Regulation (№1141 of 27.08.1986) concerning wide introduction of ultrasonic surgical methods of treatment into clinical practice, the ultrasonic device "LORA-DON-2" was developed and put into practical application in the ENT Dpt of Rostov RCH. The device is successfully used in ENT practice all across Russia. Recently a portable device "LORA-DON-3" specially adapted to conditions of extreme situations has been created.

Indications to using tracheotomy method are now considerably expanded. To such Indications we may refer: traumas of a skull, brain, thorax, complex and combined traumas, disturbances of brain blood circulation, poisoning, respiratory and polyorganic insufficiency, demanding lungs ventilation, tetanus and other pathological conditions at which tracheotomy makes possible to carry out effective sanitation of airways. 

For this reason the opportunity to perform the similar kind of operations quickly and atraumatically should arouse great interest of medical clinical specialists providing assistance in cases of emergency and extreme medicine.

The duration of correct performance of classical tracheotomy observing all rules of aseptic and antiseptic, careful haemostasis, dissection of trachea on the proper level (top, middle, low tracheotomy), selection of tube is normally quite a lengthy process - about 20-30 minutes.

In performing the standard tracheotomy most of the time is occupied by the separation of tissues from cartilage walls of a trachea and haemostasis by ligature of vessels. It is necessary to have a set of some surgical tools, suture and dressing materials. 

Stagnation processes of blood circulation in venous system owing to stenosis of the airways, forced position of a head, and also damage of tissues of thyroid gland lead to increased bleeding of neck soft tissues.

Main complications at carrying out classical tracheotomy (with the stage-by-stage approach to a trachea while dissecting) most frequently are subcutaneous neck emphysema, mediastinal emphysema, pneumothorax, bleedings of various intensity. Traumas of esophagus are frequent. Most dangerous complications are profuse bleeding, purulent tracheobronchitis, the secondary stenosis of larynx and trachea. 

The most often reasons for the above-mentioned complications are steady infecting of wounds and their irritation with bandages which are constantly impregnated by the wound and trachea secret and saliva. 

Another reason for applying the US method in typical tracheotomy is the necessity to perform dissection of the soft tissues that considerably exceed the diameter of tracheal aperture, especially at the lowest part where the paratracheal space is located.

A wider range of indications to tracheotomy has demanded development of new operation procedure, more reliable and available in all areas of medicine (ENT, emergency medicine, surgeons). 

Aiming to the US tracheotomy method that would correspond to all modern requirements (quick to perform, atraumatic, not causing bleeding, leading to decrease the postoperative complications and simplified in its technique) the advantages of low-frequency ultrasonic equipment were used. 

It enabled applications of smaller physical efforts while carrying out US tracheotomy, and has appreciably reduced trauma caused to tissues, surrounding surface of wound. 

Alongside with this the ultrasonic scalpel possesses significant haemostatic, analgesic and bactericidal effect. These qualities considerably expand the range of indications to its application in surgery, especially in emergency interventions, demanding quick performance and bactericidal and haemostatic effect.

Taking into account all features listed above, essentially new way of tracheotomy, corresponding to all necessary requirements, was developed and applied successfully during the last 30 years in the ENT department of Rostov Regional Clinic Hospital. 

For carrying out US tracheotomy we use the ultrasonic waveguide with the scalpel shape and US surgical equipment, such as "LORA-DON-2,3" with autonomous feed block.

To correctly define the place for performing tracheostoma, the surgeon should firmly fix the trachea with the big and index fingers of his left hand. US scalpel in “switched on” position is introduced into the skin strictly in the middle of the prospective dissection. Then scalpel is advanced through all the layers of front surface of a neck with simultaneous dissection of trachea cartilage (making a sort of “sawing” movements). 

The isthmus of a thyroid gland is crossed if necessary, which is performed without any strong bleeding owing to the expressed haemostatic effect of ultrasonic toolkit.

After performing the US tracheotomy the scalpel is taken out of the wound in “switched off” position. The edges of the wound are moved apart with the nasal mirror with elongated branches? (браншами) (Killian’s mirror). The tracheotomy or intubations tubes are introduced, that provide adequate breath and ventilation of airways. 

The given kind of operation does not require suturation, ligature of vessels. It takes some 30sec - 1, 5 min to perform the operation, while classical tracheotomy occupies 20 – 30 min in operation-room conditions.

The stage-by-stage section of tissues layers in absence of emergency is possible with  the same functional effect and formation of aesthetic and compact wound channel (1 – 2 cm depending on the trachea diameter) for the tracheotomy tube, demanding no further surgical processing, which could be only treated with local antiseptics.

Closing of wound channel consists of scarification of margins of the wound with their subsequent joining and fixing with an adhesive plaster.

Portable ultrasonic device "LORA-DON-3" for carrying out US tracheotomy is widely used in general surgery, ENT surgery, emergency surgery, as the given kind of intervention can be considered optimal for working in emergency surgical situations.  

The US tracheotomy is becoming more and more routine method of operation in the emergency department of our hospital, where patients should be performed lungs ventilation and airways sanitation (in 2003 - 36 cases, in 2004 - 53 cases).

The most frequent application of US surgical technique at ENT Dpt is ultrasonic disintegration of inferior turbinates. 564 (!) operations were performed in 2004, (in comparison with 241 in 1999, 245 in 2000, 234 in 2001, 260 in 2002, 464 in 2003), that is the unique technique of choice of vasomotour and hypertrophic rhinitis treatment eveloped at ENT Dpt of Rostov Regional Clinic Hospital in1972.
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One of the unique techniques developed in the department - direct laryngoscopy with application of an ultrasonic surgical scalpel which, being operation not leading to organ removal, allows to considerably improve the quality of life of patients suffering recurrent laryngeal papillomatosis, cicatricial laryngeal stenosis. At 2004 - 122 operations (1999 - 86, 2000 - 69, 2001 - 101, 2002 - 84, 2003 - 112).
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