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Abstract
Introduction: National arthroplasty registries date back to 1975, when the Swedish Knee Arthroplasty Register was founded. This 
method of database collecting has since been employed for both patient follow-up and the creation of annual statistical reports. In Bul-
garia, there is currently no state-approved software that offers these features. 

Aim: The current study aimed to report on the preliminary findings from our use of the OrthoWave software and the launch of the first 
Bulgarian registry for arthroplasty.

Materials and methods: Using the OrthoWave program, we gathered data on 215 patients who underwent 218 surgical procedures for 
hip and knee replacement in the Orthopedics and Traumatology Clinic at Tsaritsa Joanna University Hospital, ISUL, between November 
2022 and August 2023. Both demographic indicators (sex, age, and BMI) and characteristics of the surgical procedure (intervention 
execution time, approach used, type and size of prosthesis) were gathered and analyzed. 

Results: All subjects had a mean BMI of 29.3 kg/m², calculated using OrthoWave’s statistical analysis system. The average weight during 
surgery was 93 kg, with an average height of 176 cm. The mean age of patients at the time of surgery was 66.11 years. Sex distribution 
of patients with hip replacement was as follows: 61.38% of them were men and 32.62% were women. Women accounted for 58.9% of all 
patients with knee endoprostheses, while operated men accounted for 41.1%. 

Conclusion: In the era of evidence-based medicine, the form of register is crucial for further development of the orthopedic specialty. 
Our initial experience is promising, and we are looking forward to its development on a national level. 
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INTRODUCTION 

National and regional arthroplasty registries have been 
growing and expanding since the Swedish Knee Arthro-
plasty Register was established in 1975. Shortly after, this 
practice was adopted by other Scandinavian countries, and 

today, many countries with developed healthcare systems 
use registry platforms for gathering and processing infor-
mation related to the surgical replacement of major joints.‌[1] 
The data processing from such systems enables surgeons 
worldwide to identify poorly performing implants and 
unsuccessful surgical techniques, thereby enhancing their 
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level of competence by selecting the most suitable products 
and proper surgical procedures for their patients. Further-
more, similar software provides options for follow-up pa-
tients with joint replacements and facilitates data process-
ing for annual reports associated with this intervention.[2]  

At present, there is no state-approved software in Bul-
garia that allows surgeons practicing within our country to 
input their patients’ data. The only electronic database re-
cording the number of implanted endoprosthesis is related 
to medical products within the Bulgarian Drug Agency. The 
information provided by such sources is quantitative only, 
that is, they just record the number of implanted devices.  
It is impossible to draw statistical conclusions or analyze 
accomplished results based on so small amounts of data. 
The existence of an arthroplasty registry is crucial, not only 
for ensuring optimal healthcare but also for the optimiza-
tion of the expenses related to the treatment and rehabili-
tation of patients undergoing joint replacement surgeries.

AIM

The purpose of this study was to present the initial experi-
ence of the Orthopedics and Traumatology Clinic at Tsar-
itsa Joanna University Hospital, ISUL, using the Ortho-
Wave™ system.

MATERIALS AND METHODS 

In November 2022, the first form of an arthroplasty register 
in Bulgaria was initiated. The OrthoWave application was 
used for this purpose, providing access to 6 centers in Bul-
garia.[3] Participation in the register was entirely voluntary, 
and the software was provided free of charge to all 6 cen-
ters. The presented materials are from the Orthopedics and 
Traumatology Clinic at Tsaritsa Joanna University Hospi-
tal, ISUL. From November 1, 2022, to August 31, 2023, 215 

patients with 218 knee and hip prostheses were added to 
the register (145 hip replacements, 73 knee replacements). 
The demographic indicators of sex, age, and BMI, and char-
acteristics of the surgical procedure such as intervention 
execution time, approach used, type and size of prostheses, 
were gathered and analyzed. 

RESULTS 

The sex distribution differed between the two cohorts, 
with men accounting for 61.38% and women for 38.62% 
of hip endoprosthesis surgeries. Among patients with knee  
endoprostheses, women were predominant accounting for 
58.9%, whereas operated men were 41.1%. The mean BMI 
of all operated individuals was 29.3  kg/m². The average 
weight during surgery was 93 kg, with an average height of 
176 cm. The mean age of patients at the time of surgery was 
66.11 years (Fig. 1).

In terms of total operation time, the average was 38 
minutes for treatments involving the hip joints and 49 
minutes for surgeries involving the knee joints. An analysis 
of the implants used in patients with hip endoprostheses 
showed the following results: the most commonly used  
acetabular component was 52 mm, and the most frequently 
utilized stem was size 12. A head size of 36 mm was used 
in more than 50% of the cases. Cementless fixation of the 
components was used in 72% of the cases and a Dual-Mo-
bility cup appeared in 7%. In 114 hip surgeries, the later-
al-transgluteal approach was used, 29 were performed us-
ing the Rottinger approach, and two hip prostheses were 
implanted using the Kocher-Langenbeck approach. All 
knee joint replacements were performed using the medial 
parapatellar approach. A cruciate retaining prosthesis was 
used in 37% of the patients while a posterior-stabilized arti-
ficial joint appeared in the rest of the cases (Figs 2,3).

Figure 1. Distribution of age at operation.
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Figure 2. Distribution of femoral size.

Figure 3. Distribution of cup size.
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DISCUSSION 

Traditionally, the value of clinical information is deter-
mined by its place in the hierarchy of clinical evidence. 
The basis of this hierarchy is to establish causal connec-
tions concerning the demonstrated results. Different de-
signs of clinical trials provide varying degrees of reliability 
of information, with randomized control clinical trials be-
ing accepted as having the highest level of reliability.[4] In 
this aspect, the format of a practice registry represents an 
observational study encompassing a vast cohort of partic-
ipants. To make such a database indicative, participation 
of the greatest number of hospitals, surgeons, patients, 
operative techniques, and implants is of great impor-
tance.‌[5] Our initial experience is related to the work of 6 
centers and an insufficient number of surgeons, which we 
acknowledge as a primary weakness of the present study. 
Popularizing the Bulgarian Arthroplasty Register should 
be a priority for the organizations of Bulgarian orthope-
dists within the country. 

The impact of the registries on orthopedic practice has 
been obvious since the creation of the Swedish registry. The 
first large, long-term study based on registry data demon-
strated the significance of cementing techniques and prop-
er implant selection. Furthermore, the inclusion of hemiar-
throplasties in the database in 2005 contributed to favoring 
the lateral approach for this procedure, significantly reduc-
ing the risk of dislocation.[6] 

The results reported by patients form the basis of fol-
low-ups and reflect the relationship between a given in-
tervention and the change in quality of life after its per-
formance. Two main types of scores for assessment are 
prevalent in ISAR studies (International Society of Ar-
throplasty Registries). They are generic (reflecting overall 
health) and specific (focused on specific symptoms, diseas-
es, and functions).[7] Comparing these methods for assess-
ing the condition before and after the intervention demon-
strates patient satisfaction and serves as a solid argument 
for the operation choice of a surgeon. Our software allows 
validation of such scores both preoperatively and during 
the follow-up period. 

Despite the undeniable advantages of having a national 
arthroplasty register, there are many difficulties associated 
with both its management and funding. In most cases, na-
tional registries are maintained by the national orthopedic 
associations of a given country. In other cases, the govern-
ment manages the registries or works closely with federal 
health authorities. Both models seem to have shown suc-
cessful results, but a message from Kolling and colleagues 
evidently emphasizes the importance of cooperation 
among individual structures.[8] 

CONCLUSIONS

The presented study reflects the immense significance and 
immediate benefits of an arthroplasty registry for both the 

orthopedic community and patients undergoing endopros-
thetic treatment. Our initial experience with the Ortho-
Wave software demonstrated that it is optimized for every-
day practice and enables comprehensive statistical analysis 
of the entered data. Its development on a national level is 
still ahead of us.

Author contributions

A.P. drafted the manuscript, G.L. and G.L. performed the sta-
tistical analysis, and S.D., S.I., and P.K. edited the final draft.

Acknowledgements

The authors have no support to report.

Funding

The authors have no funding to report.

Competing Interests

The authors have declared that no competing interests exist.

REFERENCES
1.	 Hughes RE, Batra A, Hallstrom BR. Arthroplasty registries around 

the world: valuable sources of hip implant revision risk data. Curr 
Rev Musculoskelet Med 2017; 10(2):240–52. doi: 10.1007/s12178-
017-9408-5 

2.	 Grimberg AW, Steinbrück A. 10 Jahre Endoprothesenregister 
Deutschland (EPRD): was wurde erreicht? [10 Years of the German 
Arthroplasty Registry-EPRD: what has been achieved?]. Orthopadie 
(Heidelb) 2023; 52(6):463–71. [German]. doi: 10.1007/s00132-023-
04385-3  

3.	 Epinette JA. Outcome studies in hip and knee arthroplasty: a 14-year 
experience with the Ortho Wave software suite. Orthop Proc 2012; 
94(Supp XXV):63–3. Available from: https://boneandjoint.org.uk/
article/10.1302/1358-992X.94BSUPP_XXV.ISTA2010-063

4.	 Tickle-Degnen L, Bedell G. Heterarchy and hierarchy: a critical ap-
praisal of the “levels of evidence” as a tool for clinical decision mak-
ing. Am J Occup Ther 2003; 57(2):234–7. doi: 10.5014/ajot.57.2.234 

5.	 Graves SE. The value of arthroplasty registry data. Acta Orthop 2010; 
81(1):8–9. doi: 10.3109/17453671003667184  

6.	 Varnum C, Pedersen AB, Rolfson O, et al. Impact of hip arthro-
plasty registers on orthopaedic practice and perspectives for the 
future. EFORT Open Rev 2019; 4(6):368–76. doi: 10.1302/2058-
5241.4.180091 

7.	 Rolfson O, Eresian Chenok K, Bohm E, et al., Patient-Reported 
Outcome Measures Working Group of the International Society 
of Arthroplasty Registries. Patient-reported outcome measures in 
arthroplasty registries. Acta Orthop 2016; 87(Suppl 1):9–23. doi: 



Bulgarian Arthroplasty Register

45Folia Medica I 2024 I Vol. 66 I No. 1

Первоначальный опыт работы с Болгарским 
регистром артропластики
Атанас Панев1, Георги Луканов1, Георги Лучев1, Славейко Джамбазов2, Стоян Иванов3,  
Жан-Ален Епинет4, Пламен Кинов1 
1 УМБАЛ „Царица Йоанна“, ИСУЛ, София, Болгария
2 Ортопедическая фондация исследований и обучения, София, Болгария
3 УМБАЛ „Света Анна“, Варна, Болгария
4 Центр исследований и документации артропластики, Уден, Франция 

Адрес для корреспонденции: Атанас Панев, УМБАЛ „Царица Йоанна“, ИСУЛ, София, Болгария; E-mail: atanas.dimitrov.panev@gmail.com

Дата получения: 11 декабря 2023 ♦ Дата приемки: 14 января 2024 ♦ Дата публикации: 29 февраля 2024

Образец цитирования: Panev A, Lukanov G, Luchev G, Dzhambazov S, Ivanov S, Epinette J-A, Kinov P. Initial experience with 
Bulgarian Arthroplasty Register. Folia Med (Plovdiv) 2024;66(1):41-45. doi: 10.3897/folmed.66.e117165.

Резюме
Введение: Национальные реестры артропластики ведут свою историю с 1975 года, когда был основан Шведский регистр ар-
тропластики коленного сустава. С тех пор этот метод сбора базы данных использовался как для наблюдения за пациентами, 
так и для создания ежегодных статистических отчетов. В Болгарии в настоящее время нет одобренного государством про-
граммного обеспечения, предлагающего эти функции.

Цель: Настоящее исследование направлено на то, чтобы сообщить о предварительных результатах использования нами про-
граммного обеспечения OrthoWave и запуске первого болгарского реестра артропластики.

Материалы и методы: С помощью программы OrthoWave мы собрали данные о 215 пациентах, перенёсших 218 хирургиче-
ских операций по замене тазобедренного и коленного сустава в Клинике ортопедии и травматологии Университетской боль-
ницы „Царица Иоанна“, ИСУЛ, в период с ноября 2022 по август 2023 года. Оба демографических показателя (пол, возраст и 
ИМТ) и характеристики хирургической процедуры (время выполнения вмешательства, используемый доступ, тип и размер 
протеза) были собраны и проанализированы.

Результаты: У всех испытуемых средний ИМТ составлял 29.3 kg/m², рассчитанный с использованием системы статистиче-
ского анализа OrthoWave. Средний вес во время операции составил 93 кг, средний рост 176 см. Средний возраст пациентов 
на момент операции составил 66.11 лет. Распределение пациентов с эндопротезированием тазобедренного сустава по полу 
было следующим: 61.38 % из них составляли мужчины и 32.62 % – женщины. Женщины составили 58.9 % всех пациентов с 
эндопротезами коленного сустава, тогда как прооперированные мужчины составили 41.1 %.

Заключение: В эпоху доказательной медицины форма регистра имеет решающее значение для дальнейшего развития ортопе-
дической специальности. Наш первоначальный опыт является многообещающим, и мы с нетерпением ожидаем его развития 
на национальном уровне.
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