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Abstract 

Background: Hearing loss is often not addressed by the patient. Patients underwent pure tone audiometry test before the Intra-

arterial Heparin Flushing (IAHF) procedure, and some patients had hearing loss. 

Objective: The purpose of this study is to find out how patients describe their hearing loss before the IAHF procedure at Gatot 

Subroto Central Army Hospital. 

Methods: The study was a cross-sectional descriptive study from November 2021 to May 2022 on 220 patients subjected to pure 

tone audiometry tests before the IAHF procedure at Gatot Subroto Central Army Hospital. Patient characteristics were recorded, 

and audiometric results were grouped based on the information provided which are the type and degree of hearing loss. 

Results: Pure tone audiometry results for patients before the IAHF were 37.7% normal and 62.3% abnormal (with hearing loss). 

Based on the hearing loss type, there were 50.4% sensorineural type, 29.9% conductive type, and 19.7% mixed type. There were 

mild (55.5%), moderate (29.2%), moderate-severe (8.0%), severe (6.6%), and very severe (0.7%) based on hearing loss degree.  

Conclusion: This study found that most patients are unaware of their hearing loss because it is modest and generally sensorineural. 

Attention is required for the early detection of hearing loss. 
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Introduction 

     Hearing loss is the most prevalent loss of sensory function 

worldwide (1). Hearing loss is common in adults, and its 

incidence increases significantly with age (2). According to 

WHO, more than 1.5 billion people are experiencing 

decreased hearing capacity, with a minimum of 430 million 

requiring treatment (3). Areas with the highest incidence of 

hearing loss are countries in Southeast Asia, the Western 

Pacific, and Africa. An epidemiological study published in 

2007 found that the prevalence of hearing loss in Indonesia 

was 4.2%, affecting more than 9 million persons of various 

ages. (4).  

     Hearing loss often goes unnoticed due to minor symptoms 

and stigma in society. Untreated hearing loss affects people 

of all ages, families, and economies around the world. It is 

the third leading cause of disability in the world. (3). Hearing 

loss can affect the quality of life and increase the risk of 

dementia and cognitive deterioration in old age. 

Experiencing hearing loss may lead to feelings of loneliness, 

isolation, depression, and anxiety (5, 6).  

     The intra-arterial heparin flushing procedure, often 

known as IAHF, is an example of an endovascular procedure 

that was aimed for reperfusion performed at the Gatot 

Subroto Central Army Hospital, Indonesia. The IAHF 

procedure in patients with chronic ischemic stroke resulted 

in clinical improvement associated with increased cerebral 

blood flow by magnetic resonance imaging (MRI) results 

before and after the procedure (7, 8). Pure tone audiometry 

test is a routine examination for patients before the IAHF 

procedure at Gatot Subroto Central Army Hospital. 

     The Intra-arterial Heparin Flushing is performed with 

various indications, and frequently patients do not come with 

complaints of hearing loss. However, some patients admit 

that hearing is getting clearer after the IAHF procedure. The 

researcher intended to know the characteristics of the pure 

tone audiometry tests results of patients at the Gatot Subroto 

Central Army Hospital before the IAHF procedure. 

 

Methods 

     The study was a cross-sectional descriptive study from 

November 2021 to May 2022 that describes the results of 

pure tone audiometry tests of patients before the IAHF 

procedure at Gatot Subroto Central Army Hospital. During 

the study period, 220 patients met the inclusion criteria, 

namely patients who will undergo the IAHF procedure and 

perform pure tone audiometry test before the IAHF 

procedure. The sample was obtained using a non-probability 

consecutive sampling technique. Patient characteristics were 

tabulated, and audiometric results were grouped and 

tabulated based on the type and degree of hearing loss. 

 

Results  

     In this study, 220 patients underwent pure tone 

audiometry test before the IAHF procedure. Table 1 shows 

that there were 161 (73.2%) male patients and 59 (26.8%) 
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female patients based on gender. There were 118 (53.6%) 

patients under 60 years old compared to patients of the same 

age as or above 60 years which is 102 (46.4%) patients. 

 

Table 1. Frequency distribution of the features of the 

patients who had pure tone audiometry tests 

before IAHF treatment at Gatot Subroto 

Central Army Hospital 

Characteristics n (%) 

Gender  

Male   161 (73.2) 

Female     59 (26.8) 

Age (years old)  

<60    118 (53.6) 

≥60    102 (46.4) 

Comorbidity  

No   131 (59.5) 

Yes     89 (40.5) 

Hearing Loss  

  No      83 (37.7) 

  Yes   137 (62.3) 

Total                                             220 (100) 

      

     Based on comorbidities, there were 131 (59.5%) patients 

without comorbidities and 89 (40.5%) patients with 

comorbidities. In this study, there were 83 patients without 

hearing loss or normal (37.7%) and 137 (62.3%) patients 

with hearing loss. 

 

Table 2.  Frequency distribution of the type and degree 

of hearing loss of patients who will have IAHF 

treatments at Gatot Subroto Central Army 

Hospital 

Characteristics n (%) 

Hearing Loss Type  

Sensorineural   69 (50.4) 

Conductive  41 (29.9) 

Mixed  27 (19.7) 

Hearing Loss Degree 

(Based on the worst ear) 

 

            Mild  76 (55.5) 

            Moderate  40 (29.2) 

            Moderate-Severe    11 (8.0) 

            Severe      9 (6.6) 

            Very Severe      1 (0.7) 

Total       137 (100) 

      

     Table 2 demonstrates the type and degree of hearing loss 

of patients who will undergo IAHF procedures based on the 

results of pure tone audiometry. Of the 137 people, there 

were 69 (50.4%) people with sensorineural hearing loss, 41 

(29.9%) people with conductive hearing loss, and 27 (19.7%) 

people with mixed-type hearing loss. 

Depending on the severity of hearing loss from the worst ear 

side, it was found that hearing loss in IAHF patients was a 

generally mild degree hearing loss with 76 (55.5%) patients. 

Patients with moderate degree hearing loss were 40 (29.2%) 

patients, 11 (8.0%) patients were moderate-severe, 9 patients 

(6.6%) were severe, and 1 (0.7%) patient was very severe.  

 

 

 

Discussions       

     Patients who will undergo IAHF majority do not come 

with complaints of hearing loss. In this study, 137 of 220 

(62.3%) patients with hearing loss were found by pure tone 

audiometry tests. Hearing loss is often undiagnosed or 

unnoticed by sufferers (9). This statement is also in line with 

what was found globally. As many as 83% of hearing loss 

sufferers are unaware of hearing loss (10, 11).  

     In this study, sensorineural type and mild degree hearing 

loss were the most common cases, exceeding 50% of cases. 

The 2019 global burden of disease study found that most of 

the population with hearing loss globally suffer mild hearing 

loss  (6). The study by Margolis and Saly found that more 

than 50% of hearing loss cases were the sensorineural type 

based on audiometric data from the Minnesota Hospital 

Audiology clinic (12).  

     A study by Cruickshanks et al. on a population aged 48-

92 years found that the hearing sensitivity of that population 

decreased with increasing frequency based on audiometric 

results. The pattern of decline suggests presbycusis. 

Presbycusis is a type of sensorineural hearing loss associated 

with increasing age and is more frequent in males (13, 14). 

This recent study also showed male patients account for more 

than 50% of cases. Based on age, the percentage difference 

between patients under 60 years and above or equal to 60 

years is not too far, namely 53.6% compared to 46.4%. This 

study is consistent with the study found by Dillard et al., 

which demonstrated a higher prevalence of hearing loss in 

males and an increase with age (15).   Cochlear abnormalities 

commonly cause sensorineural hearing loss. Abnormalities 

of the internal acoustic meatus, the vestibulocochlear nerve, 

or central auditory system also cause sensorineural (16). The 

degenerative process with age can cause damage to ear hair 

cells, the lateral wall of the cochlea, and primary auditory 

neurons (14). 

     Endothelial dysfunction and decreased blood flow can 

result in sensorineural hearing loss (17). Some diseases, such 

as hypertension, dyslipidemia, diabetes mellitus, and stroke 

can cause reduced cochlear blood flow resulting in hearing 

loss (18-21). In this study, the patients who underwent pure 

tone audiometry test before the IAHF were mostly without 

comorbidities. However, 40.5% of patients had 

comorbidities such as hypertension, diabetes mellitus, 

stroke, or dyslipidemia.  The study of Kang et al. showed that 

patients who met the criteria for the metabolic syndrome, 

such as increased blood pressure, impaired glucose 

tolerance, obesity, increased triglycerides, or decreased high-

density lipoprotein (HDL) levels, had higher hearing 

thresholds than people without metabolic syndrome (22). 

     In this study, males under 60 years old without 

comorbidities were the dominant characteristics in patients 

who will undergo the IAHF at Gatot Subroto Central Army 

Hospital. Sensorineural and mild hearing loss are the most 

prevalent varieties of hearing loss. This study shows that the 

patient often does not address hearing loss and is detected 

incidentally through pure tone audiometry test. This should 

be a concern because the decline in hearing function that 

continues with age can produce clinical manifestations later 

in life. The absence of complaints about hearing function is 

not always mean that there is no hearing loss from the 

audiometric tests results. This study shows that a pure tone 
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audiometry examination before the IAHF procedure is 

helpful. 

 

Acknowledgement 

We gratefully acknowledge Gatot Soebroto Army Central 

Hospital for supporting this work. 

 

References 

 

1. Sheffield AM, Smith RJ. The epidemiology of 

deafness. Cold Spring Harbor perspectives in 

medicine. 2019;9(9):a033258. 

2. Schubert CR, Paulsen AJ, Nondahl DM, Dalton DS, 

Fischer ME, Klein BE, et al. Association between 

cystatin C and 20-year cumulative incidence of hearing 

impairment in the Epidemiology of Hearing Loss 

study. JAMA Otolary ngology–Head & Neck Surgery. 

2018;144(6):469-74. 

3. Organization WH. World report on hearing. 2021. 

4. Anggraeni R, Carosone-Link P, Djelantik B, Setiawan 

EP, Hartanto WW, Ghanie A, et al. Otitis media related 

hearing loss in Indonesian school children. 

International Journal of Pediatric 

Otorhinolaryngology. 2019; 125:44-50. 

5. Shukla A, Harper M, Pedersen E, Goman A, Suen JJ, 

Price C, et al. Hearing loss, loneliness, and social 

isolation: a systematic review. Otolaryngology–Head 

and Neck Surgery. 2020;162(5): 622-33. 

6. Haile LM, Kamenov K, Briant PS, Orji AU, Steinmetz 

JD, Abdoli A, et al. Hearing loss prevalence and years 

lived with disability, 1990–2019: findings from the 

Global Burden of Disease Study 2019. The Lancet. 

2021;397(10278): 996-1009. 

7. Ratmono T, Patellongi I, Kaelan C, Wijaya A, Asadul 

A. L-Glutamate profile in acute ischemic stroke after 

intra arterial heparin flushing. Bali Medical Journal. 

2017;5(1):169-74. 

8. Putranto T, Yusuf I, Murtala B, Wijaya A. Intra arterial 

heparin flushing increases Manual Muscle Test-

Medical Research Councils (MMT-MRC) score in 

chronic ischemic stroke patient. Bali Med J. 

2016;5(2):216-20. 

9. DeJonckheere M, McKee MM, Guetterman TC, 

Schleicher LS, Mulhem E, Panzer K, et al. 

Implementation of a Hearing Loss Screening 

Intervention in Primary Care. The Annals of Family 

Medicine. 2021;19(5):388-95. 

10. McDaid D, Park A-L, Chadha S. Estimating the global 

costs of hearing loss. International Journal of 

Audiology. 2021;60(3):162-70. 

11. Wilson BS, Tucci DL. Addressing the global burden of 

hearing loss. The Lancet. 2021;397(10278):945-7. 

12. Margolis RH, Saly GL. Distribution of hearing loss 

characteristics in a clinical population. Ear and 

hearing. 2008;29 (4):524-32. 

13. Cruickshanks KJ, Wiley TL, Tweed TS, Klein BE, 

Klein R, Mares-Perlman JA, et al. Prevalence of 

hearing loss in older adults in Beaver Dam, Wisconsin: 

The epidemiology of hearing loss study. American 

journal of epidemiology. 1998;148(9):879-86. 

14. Kociszewska D, Vlajkovic S. Age-Related hearing 

loss: The link between inflammaging, 

immunosenescence, and gut dysbiosis. International 

Journal of Molecular Sciences. 2022;23(13):7348. 

15. Dillard LK, Walsh MC, Merten N, Cruickshanks KJ, 

Schultz A. Prevalence of Self-Reported Hearing Loss 

and Associated Risk Factors: Findings From the 

Survey of the Health of Wisconsin. Journal of Speech, 

Language, and Hearing Research. 2022;65(5):2016-

28. 

16. Sataloff RT. Sataloff's Comprehensive Textbook of 

Otolaryngology: Head & Neck Surgery: 

Otology/Neurotology/ Skull Base Surgery: JP Medical 

Ltd; 2015. 

17. Picciotti P, Torsello A, Wolf FI, Paludetti G, Gaetani 

E, Pola R. Age-dependent modifications of expression 

level of VEGF and its receptors in the inner ear. 

Experimental gerontology. 2004;39(8): 1253-8. 

18. Rim H-S, Kim M-G, Park D-C, Kim S-S, Kang D-W, 

Kim S-H, et al. Association of metabolic syndrome 

with sensori neural hearing loss. Journal of Clinical 

Medicine. 2021;10(21):4866. 

19. Ohinata Y, Makimoto K, Kawakami M, Haginomori 

S-I, Araki M, Takahashi H. Blood viscosity and plasma 

viscosity in patients with sudden deafness. Acta oto-

laryngologica. 1994;114(6):601-7. 

20. Oh I-H, Lee JH, Park DC, Kim M, Chung JH, Kim SH, 

et al. Hearing loss as a function of aging and diabetes 

mellitus: a cross sectional study. PLoS one. 

2014;9(12):e116161. 

21. Lee H, Whitman GT, Lim JG, Lee SD, Park YC. 

Bilateral sudden deafness as a prodrome of anterior 

inferior cerebellar artery infarction. Archives of 

neurology. 2001;58(8):1287-9. 

22. Kang SH, Jung DJ, Cho KH, Park JW, Yoon KW, Do 

JY. The association between metabolic syndrome or 

chronic kidney disease and hearing thresholds in 

Koreans: the Korean National Health and Nutrition 

Examination Survey 2009-2012. PLoS One. 

2015;10(3):e0120372. 

 

 

162     E. R. Daulay et al.



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide
a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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