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The development of a special surgical procedure the various methods of 
therapy and rehabilitation are the results of a large team of specialists 

including ear surgeons, clinical engineers, audiologists, speech therapists, 

psychologists, and other specialists working in the area of hearing. The 

program of PDT was designed to (1) ensure a comprehensive care; and 
(2) to achieve the best possible outcomes in the treatment of this group of'
patients (Skarzynski et al., 2003; Skarzynski et al., 2017). The interesting

and challenging aspect of PDT is that partia! deafness can be related to

different hearing impaiiments. These hearing complications can be treate
with cochlear/middle ear ilnplants or hearing aids.

Initially, PDT treatment was dedicated to patients whose preoperati e 
hearing was at the level of their residua! hearing and since 2002 also for 
those with nonnal low-frequency hearing. This concept is based on the bene­
fits of electrical stimulation to the damaged part of the auditory receptor. 

via cochlear implant's electrodes (Rajan et al., 2017). In this category of 
patients preoperative, speech understanding ranges from 5 to 16%. After 

cochlear implantation, it is possible to achieve a complete speech under­

standing. These satisfactory results were the scientific basis for the first 
child's cochlear implantation with this type of hearing loss in 2004 (Skar­
zynski et al., 2007, 2017). For these types of patients it is an opportunity to 
"return to the complete world of sounds" (Hel big et al., 2016). 

13.1.1 CLASSIFICATION OF PART/AL DEAFNESS TREATMENT 

Based on numerous clinical cases, the Skarzynski PDT classification system 

was developed, which permits the comparison of postoperative results 

including the degree of hearing preservation and, more iinportantly, the 
patient's understanding of speech after treatment (Skarzynski et al., 2012· 
von Ilberg et al., 2011 ). 1 

The first presentation of the PDT classification was held in 2009 during 
the ninth ESPCI conference in Poland. Next year, this scheme was a more 
comprehensive (Fig. 13.1) (Skarzynski, 2012). In 2014, this classification 
was updated to include an electro-natural stimulation (ENS) aspect 

Currently, the 2014 classification scheme is in use (Fig. 13 .2), according to 

Skarzynski et al. (2014). 

Currently, the preoperative part of parti�l deafness cochlear implantatioa 

(PDCI) method includes clinical and audiological assessment to confirm 
fulfillment of qualification criteria, thresholds of 55 dB HL at 125, 250, and 
500 Hz, and thresholds of 70 dB HL or higher at all higher audiometrie 
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As a routine procedure, steroids are administered in doses calculated as: 
O .1/1 kg/day dexamethasone i. v. two times per day for 3--4 days (Skarzynsk.i 
et al., 2017; Tables 13.1-13.3). 

TABLE 13.3 The Six-Step Skarzynski Surgical Technique (Skarzynski, 2012). 

STEP 1 

STEP2 

STEP3 

STEP4 

STEPS 

STEP6 

Antromastoidotomy 

Posterior tympanotomy to allow visualization of the round window 

Puncture and incision of the round window membrane 

Approach to the scala tympani directly through the round window mem­

brane (partia! insertion of the electrode array) 

Electrode fixation in the round window niche with fibrine glue (mem­
brane must be partially uncovered to preserve its mobility) 

Fixation of the device in a well in the tempora! bone 

Source: Reprinted with perrnission from Skarzynski (2012). © Journal ofHearing Science. 

13.2 COMPARISON OF DATA FROM PDT-EC AND PDT-EAS GROUPS 

Difference between PDT-EC and PDT-EAS depends on applying the devices. 
In partia] deafness treatment with an electrical complement (PDT-EC) onl) 

the speech processor was used but for group of patients referred for electric 
and acoustic stimulation (PDT-EAS) the first step is used a hearing aid an 
the next applying a Duet or Hybrid system (Lorens et al., 2012; Skarzynski 
et al., 2006, 2007). The aim of this study was to assess preoperative threshold 
and postoperative results of hearing preservation in two groups. The fir 
gro up (PDT-EC) included 31 patients and second 43 in years 2002-2012 
(Skarzynski, 2012). 

The analysis of results (Fig. 13 .8) indicates that thresholds during 10 
years observation were stable. No significant detęrioration of hearing level 
at low frequencies in the first operated PDT-EC 'group was observed. The 
data from Figure 13.9 shows that 6 months after operation the thresholds at 
the low frequencies deteriorated abo ut 10-25 dB, however the hearing levels 
above 1 OOO Hz are on stable. Significant hearing deterioration from 1 month 
to 6 months after surgery is difficult to explain. 

Our observations indicated that 32.5 % of patients reported that the 
hearing in nonimplanted ear was worsened. The most important results are 
presented in Figures 13.10 and 13.11 showing that systematic rehabilitation 
process may impact significant on speech perception. The higher level of 
results speech perception in quiet and noise were observed in PDT-EC group 
(Skarzynski, 2012). 
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13.3.2 CASE 2 

75-year-old patient with good hearing in the range of frequencies 125-150
Hz and deafness at other. The result of pure tone audiometry presented
good hearing in the range of frequencies 125-1500 Hz and deafness at oth
(Fig. 13.13). The cochlear implantation was used to restore hearing at hig
frequencies, while preserving low and midfrequency acoustic hearing in the

implanted ear. This is described as ENS of the inner ear.
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FIGURE 13.13 The result of pure tone audiometry-case study 2. 
Source: Reprinted with permission from Skarzynski, Lorens, and Skarzynski (2014). 
© Journal ofHearing Science. 

13.4 REHABILITATION PROCESS OF THE 1PATIENTS 

POSTIMPLANTATION 

Implantation is the first stage in the treatment of partia! deafness. It is impor­
tant to continue with a rehabilitation process under the guidance of a spee 

therapist. Our research shows that a properly selected program of speec 

rehabilitation has a significant impact on speech understanding and can shm 

optima! results in a relatively short time (Fig. 13.14). In the Institute of Phy 1-

ology and Pathology of Hearing and at the World Hearing Center a uniqu. 
program has been organized, to optimally match the needs of this group o. 
patients (Pankowska et al., 2012, 2015). 
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auditory training includes exercises which pertains perception, discrimi­

nation, recognition of sounds, and speech understanding. The connection 

of difficult and simple tasks impact on patient's motivation and shows 

progress in rehabilitation. lt is very important indication for speech thera­

pists (Pankowska et al., 2012). 
Rehabilitation process is shared on three levels (Geremek-Samsono­

wicz, 2012): 

1) first level: basic-detection and discrimination of sounds;

2) second level: simple conversation-recognition of sounds, espe­

cially sounds of speech; and

3) third level: speech understanding in natura! environment.

In order to assess the results of rehabilitation is applied packet of test 

tasks and the next step is elaborated the Profile of Patient's Hearing Skills 

(Fig. 13 .15). This method provides information and allows setting the new 

targets in the rehabilitation process (Pankowska et al., 2012). 

It is recommended that postoperative treatment of patients with partia! 

deafness should base on auditory training which is directed on identifica­
tion and perception of sounds on moderate and higher frequencies (Solnica 
et al., 2012). 

In the period of digitization, it is important to create and develop methods 

for patients based on teleinfonnatic and telemedicine. The services should 

be top-class, readily available, easy to access, and responsive to the needs 

of patients. Since the beginning of the 21st century, in the Institute of Physi­
ology and Pathology, World Hearing Center's team is leading a modern tele­

medicine program in Poland (Wasowski et al., 2012). National Network of 

Teleaudiology (NNT) is easy accessible telehealth applications for patients 

after cochlear implantation. Also, telerehabilitation· is a new form of treat­

ment in group of patients with partia! deafness. This program is dedicated for 

children and adults and also for specialists in Poland (Solnica et al., 2012). 

Figures 13.16 and 13.17 depict the actual conditions during a Telerehabilita­

tion session. 
Types of consultations in telerehabilitation program (Pankowska et 

al., 2012): 

1) individual consultations;

2) intervention consultations;

3) consultation including examinations and telefitting; and
4) group consultations.
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FIGURE 13.16 The telerehabilitation session conducted by a qualified speech therapist 

from the Institute of Physiology and Pathology of Hearing, World Hearing Center. This 

process based on collaborate the main center (World Hearing Center) and other institutions, 

participating to National Network ofTelemedicine. The rehabilitation program is individually 

created for patient's needs, especially by the speech therapists. Patients may decide which 

form of rehabilitation they prefer after cochlear implantation. 

Source: Reprinted with permission from the the Institute of Physiology and Pathology of 

Hearing, World Hearing Center. 

FIGURE 13.17 Speech therapists and psychologist who observe the rehabilitation process 

conducting by loca] therapists in institution participating in NNT. The aim ofthis observation 

is providing advices and exchange of experience. 

Source: Reprinted with permission from the the Institute of Physiology and Pathology of 

Hearing,World Hearing Center. 



Solutions for Partia/ Deafness 415 

Our observations show that this method is as effective as a standard 

model which is conducted in the Institute. Telerehabilitation allows substan­

tial saving of time of experienced specialists, and in this way, may lead to the 

reduction of cost. Advantages of the standard telemedicine mode are: saving 

of time, money, and effort for the patient, better access to specialists, educa­

tional value for less advanced team (Wasowski et al., 2010; Kruszynska et 
al., 2016). 

13.5 CONCLUSION 

The Polish School of PDT plays a key role in development otosurgery. Many 
years of experience show that was appropriated expanding the inclusion 
criteria for cochlear implantations because grows number of patients with 

this type of hearing loss. It is a chance for patients in every age with a 

different type of hearing deterioration (Obszanska, 2014). lt needs to be 

highlighted it is the idea proposed by Professor Skarzynski and team from 

the Institute of Physiology and Pathology of Hearing connecting holistic 

medicine approach. Not only surgical aspect was proposed but a special 

rehabilitation program (including auditory training and psychological care). 
Conducted the first operation with PTD-ENS was the milestone in world 

science. It was a new point of view in treatment people about 70 years old 

whose have a hearing loss above 1500 Hz. Elderly people may fee! difficulties 

with speech understanding which can lead to isolation and development 

of mental problems such as depressive symptoms, higher level of anxiety, 

feeling lonely. Furthermore, the results of study conducted by Ciesla et al. 
(2016) shows that this group of patients declared higher level of depression 

and anxiety. Quality of life was assessed to using ąuestionnaire methods 

indicated decrease health-related quality of life. Th·e study by Kobosko et 

al. (2017) demonstrated that subjective and objective assessment ofbenefits 

after cochlear implantation in gro up of patients with partia! deafness may be 

different. Authors indicate clinical professionals should precisely analyze 

differences in subjective and objective results. The basis of nonconsistent 

can be detennined by psychological factors. It is important to assess patient's 

motivation which effect on attending in rehabilitation process. 

The program of PDT is a chance for all people, especially elderly 

patients, to experience greater satisfaction in daily activities and interper­

sonal relations. This method of treatment enables to return to the world 

of sounds and experience full of life satisfaction. Furthermore, elaboration 
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of six steps by Professor Skarzynski and classification of PDT enable 

to compare results and experience between the various medical centers. 

Consequently, it encourages standardization of knowledge in the world 
and elaboration generał procedures in otolaryngology. This is being made 

through the development oftechnique. Sustainable development of knowl­
edge about audiology and engineering contribute to create innovative s0lu­
tions and devices. Collaborate with specialist from others areas contribute 

to make the highest quality of service and generation the best solutions. 

Achievement of full patient's satisfaction is the result of self and specialist 
work. Cochlear implantation is the first stage of complex process, however 
full of success requires active engagement and patient's motivation during 
rehabilitation process. 

QUESTIONS 

1. Describe the first step of surgical technique proposed by Professor
Skarzynski.

2. Explain the term PDT-ENS.

3. Describe the rehabilitation process after implantation.

4. What are advantages in using telemedicine during diagnostic and reha­

bilitation process?

5. Who has created the first classification of PDT?

6. What are advantages in using the classification of PDT?
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• cochlear implant

• cochlear implantation
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