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ABSTRACT  

Background: The current review aims to shed light on some economic 
solutions that Egyptian arthroplasty surgeons employ to facilitate and mitigate 
the cost issues during primary and revision of total hip arthroplasties (THAs). 

Methods: A PubMed search was carried out till December 2022 using the 
following search terms ((arthroplasty) AND (Egypt[Affiliation])) to detect the 
arthroplasty-related articles published since 1996. The articles which included 
economic solutions and technical aspects were included; furthermore, the 
included articles' authors' profiles were searched for other possible published 
articles.  

Results: The search revealed 262 articles published during the search period, 
of which eight were eligible to be included, and a further search of the authors' 
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profiles revealed two other articles, giving a final ten articles offering 
economical solutions related to primary and revision THA. Three articles 
reported the results of impaction bone grafting to reconstruct acetabular bone 
defects both in primary and revision THA; two discussed smartphone 
applications for assisting acetabular cup placement during primary THA; two 
discussed the effectiveness of using homemade cement spacers for infected 
THAs, two described using cheap tools during revision THA, and the final 
article reported using usual plates and screws in managing periprosthetic 
femoral fractures.  

Conclusion: Egyptian arthroplasty surgeons used some economic solutions 
which could play a role in facilitating and decreasing the cost of primary and 
revision THAs without the need for costly tools and technologies. Further 
aspects of arthroplasty practice should be improved, including establishing 
registries and improving the research output.  

Keywords: arthroplasty; developing countries; total hip arthroplasty; economic 
solutions; Egypt. 

 

RESUMEN 

Antecedentes: La presente revisión pretende arrojar luz sobre algunas 
soluciones económicas que los cirujanos de artroplastia egipcios emplean 
para facilitar y mitigar los problemas de costes durante las artroplastias 
totales de cadera (ATC) primarias y de revisión. 

Métodos: Se realizó una búsqueda en PubMed hasta diciembre de 2022 
utilizando los siguientes términos de búsqueda ((arthroplasty) AND 
(Egypt[Affiliation])) para detectar los artículos relacionados con la artroplastia 
publicados desde 1996. Se incluyeron los artículos que incluían soluciones 
económicas y aspectos técnicos; además, se buscó en los perfiles de los 
autores de los artículos incluidos otros posibles artículos publicados.  

Resultados: La búsqueda reveló 262 artículos publicados durante el periodo de 
búsqueda, de los cuales ocho cumplían los requisitos para ser incluidos, y una 
búsqueda adicional de los perfiles de los autores reveló otros dos artículos, lo 
que dio un total final de diez artículos que ofrecían soluciones económicas 
relacionadas con la ATC primaria y de revisión. Tres artículos informaron de 
los resultados del injerto óseo por impactación para reconstruir defectos 
óseos acetabulares tanto en la ATC primaria como en la de revisión; dos 
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hablaron de aplicaciones de teléfonos inteligentes para ayudar a la colocación 
del cotilo acetabular durante la ATC primaria; dos hablaron de la eficacia del 
uso de espaciadores de cemento caseros para las ATC infectadas, dos 
describieron el uso de herramientas baratas durante la ATC de revisión, y el 
último artículo informó del uso de placas y tornillos habituales en el 
tratamiento de fracturas femorales periprotésicas.  

Conclusiones: Los cirujanos de artroplastia egipcios utilizaron algunas 
soluciones económicas que podrían desempeñar un papel a la hora de facilitar 
y disminuir el coste de las ATC primarias y de revisión sin necesidad de 
herramientas y tecnologías costosas. Deberían mejorarse otros aspectos de la 
práctica de la artroplastia, como el establecimiento de registros y la mejora de 
los resultados de la investigación.  

Palabras clave: artroplastia; países en desarrollo; artroplastia total de cadera; 
soluciones económicas; Egipto. 
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Introduction 

Total hip arthroplasty (THA) is considered one of the most successful 
surgeries, which evolved rapidly over the past two decades, aiming to relieve 
pain and improve function in patients with disabling hip diseases.(1) 
Furthermore, the advancement related to the implant materials and designs 
and the assistive technology for improving the precision of the surgery was 
tremendous over the past few years, with a parallel increase in the surgery 
cost.(2) 

Countries are being classified according to the development level measured by 
per capita gross national income into high-income, upper-middle-income, 
lower-middle-income, and low-income countries; furthermore, the United 
Nations considered low and middle-income countries as “developing” 
countries, where Egypt falls in this category.(3,4) This classification impacts 
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countries' ability to improve, support, and introduce newer technologies in their 
healthcare system, seeking to provide better patient care. 

The estimated cost of primary THAs could reach up to $13,000, which is 
subjected to even more increases reaching double the costs in cases of 
revision THA.(2,5,6,7,8) The high cost of commercially used medical devices 
(including THA) poses a challenge to the healthcare system in developing 
countries.(9,10) These costs should be considered when deciding on hip 
replacement surgery for a patient in a developing country, especially when 
some patients do not have health coverage.(2,11) So, surgeons in developing 
countries have to resist the temptation of using new costly technologies, and 
at the same time, they have to improvise to create economical solutions. An 
example of these solutions was re-using external fixators to manage trauma 
patients.(12) Some authors reported on the "off-label" use of the available 
resources for fracture fixation to compensate for the logistic deficiencies.(13) 
At the same time, a group of Nigerian surgeons described their experience of 
treating long bone fractures with intramedullary nails without needing a 
specialized traction table or image intensifier.(14) 

Various improvements related to the implants, assistive tools, and peri-
operative patient care were introduced during THA surgery to decrease the 
cost of such surgical procedures.(2) The current review aims to shed light on 
some economic solutions that Egyptian arthroplasty surgeons use to facilitate 
and mitigate the cost issues during primary and revision THAs. Furthermore, 
we discussed some of the obstacles and limitations related to the 
advancement of arthroplasty practice in developing countries. 

 

 

Methods 

A PubMed search was carried out till December 2022 using the following 
search terms ((arthroplasty) AND (Egypt [affiliation]) to detect the arthroplasty-
related article published since 1996. The articles were screened initially by title 
and abstract; we excluded irrelevant articles or studies on total knee 
arthroplasty (TKA). Then a final assessment of the remaining articles was 
performed by discussion among the authors to include articles discussed or 
reported economic solutions and technical aspects during primary or revision 
THA. The last step was to search the authors' personal research profiles 
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(Google Scholar and ResearchGate) of the included articles, looking for other 
possible published related articles. 

 

 

Results 

The search revealed 262 articles; we excluded 254 (90 were irrelevant, and 164 
reported either on TKA or studies on THA which did not include the data we 
were concerned with collecting). Final eight articles were eligible to be 
included,(15,16,17,18,19,20,21,22) and a further search of the authors' profiles revealed 
two other articles,(23,24) giving a final ten articles discussing solutions related to 
primary and revision THA. The details of the included articles are as follows: 

 

A - Primary THA 

1. Smartphone-assisted acetabular cup placement (fig. 1): In an attempt to 
properly position the acetabular cup, several authors used smartphone 
applications intraoperatively after adjustment for the possible pelvis lateral tilt, 
aiming to place the acetabular cup within the Lewinnek safe zone.(15,17) 

 

 

Fig. 1 - Using smartphone applications for adjusting cup abduction angle during 
primary THA. A) Preoperative radiograph of a male patient, 35 years old, having 

avascular necrosis of the left hip. B) Intraoperative adjustment of the cup abduction 
angle assisted by an inclinometer application downloaded to a smartphone. C) 

Postoperative radiograph after implantation of a cementless THA showing proper 
acetabular cup position. 

 

2. Usual plates and screws for femoral periprosthetic fracture management 
(fig. 2): A study by Taha et al(16) reported on managing femoral periprosthetic 
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fractures after THA by open reduction and internal fixation (ORIF). Although 
the authors reported that the choice of the implants was according to the 
surgeon; however, they used conventional trauma locking plates and screws in 
some of their patients without the need for a specialized periprosthetic fixation 
system. 

 

 

Fig. 2 - Treating femoral periprosthetic fracture with open reduction and internal 
fixation (ORIF) using a locked plate and screws. A) Preoperative radiograph of a male 

patient, 43 years old, who had a traumatic periprosthetic femoral fracture around a 
cementless femoral stem. B) ORIF was performed using a locked plate and screws 
(yellow arrows), and cerclage wires were added to supplement fixation (red arrows). 

 

B - Revision THA 

1. Impaction bone grafting (IBG) for acetabular bone defect reconstruction: In 
a study by Abdelnasser et al(19) the authors reported the effectiveness of IBG 
for reconstructing acetabular defects (type I and II according to AAOS 
classification) in both primary and revision THA patients. Ebied et al(21) utilized 
IBG using fresh frozen femoral head allograft loaded with antibiotics to 
reconstruct acetabular bone defect in 33 patients who underwent a single-
stage revision THA for infection. Furthermore, aiming at converting the 
acetabular defect into a more contained type, Ebied et al(18) used metal 
augment to reconstruct a segmental defect in the superior or posterosuperior 
aspect of the acetabulum, followed by IBG to reconstruct floor and wall 
defects. 
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2. Cheap tool to assist implant removal and protection during revision THA 
surgery (fig. 3): A dental probe as an adjuvant tool during the removal of well-
fixed THA implants was proposed by Khalifa et al(23) Furthermore, as a cheap 
and affordable technique, a part of a disposable plastic syringe to cover and 
protect the trunnion during acetabular cup-only THA revision surgery was 
suggested by Abdelaal et al.(24) 

 

 

Fig. 3 – A) A dental probe is used to work around the interface between a cementless 
femoral stem and the bone to ease removal. B) A disposable plastic syringe used to 

cover the femoral stem trunnion while retaining the stem during revision THA. 

 

3. Homemade cement spacers (fig. 4): In a study by Ebied et al,(20) the authors 
used homemade antibiotic-loaded cement spacers during the first stage of 
THA for treating infected nonunion hip fractures. In another study by El-
Ganzoury and Eid,(22) the authors reported fabricating a temporary cement 
spacer using either an inexpensive modular femoral stem or, in some cases 
they used the same stem, which was removed from the patient after re-
sterilization. At the same time, for the acetabular side, they fashioned the 
cement acetabular component using the acetabular reamer tray as a mold. 
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Fig. 4 - Homemade antibiotic-loaded cement spacers during the first stage of revision 
THA for infection. A) Preoperative radiograph of a female patient 34 years old with an 

infected cementless THA associated with central cup migration. B) First stage 
revision THA by an articulating spacer using the same stem after resterilization and a 
fabricated acetabular liner (red arrow). C) Preoperative radiograph of a male patient 

75 years old with an infected cemented bipolar prosthesis. D) A homemade 
articulating cement spacer (yellow arrow). 

 

 

Discussion 

Undoubtedly, advances in THA implant materials, designs, instruments, and 
peri-operative care are paramount for improving this procedure's cost-
effectiveness; furthermore, there is an added value related to patients' quality 
of life outcomes improvement and reducing morbidity and mortality 
incidences.(22) However, these advances could be easily adopted in developed 
countries but hardly implemented in developing countries owing mainly to 
financial and funding obstacles.(11,26) 

In the current review, we reported some of the options and solutions used by 
Egyptian arthroplasty surgeons to mitigate and reduce the cost of primary and 
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revision THA surgeries. We admit that most solutions are not new, but the 
authors tried to use these techniques and tactics to overcome some economic 
burdens besides introducing some new techniques and tools. 

Obtaining optimum implant positioning during primary THA is paramount to 
restoring native hip biomechanics for better function; new technologies were 
introduced to precisely achieve these aims, such as computer navigation, 
handheld navigation, and robotic-assisted surgery.(27,28) These technologies 
enable surgeons to obtain the preplanned desired cup inclination, anteversion, 
center of rotation, and femoral offset and restore leg length equality.(2) 

However, most of these technologies need preoperative CT scan for planning, 
special intraoperative preparations, trained personnel, and continuous 
maintenance, which will increase the procedure's cost and economic 
burden.(29) Using smartphone apps during THA, Khalifa et al.(15) showed that 
this technique enabled a young, less experienced surgeon to improve the 
accuracy of cup placement within the safe zone from 63 % with the manual 
instruments to 93 % after using the smartphone applications. Although the 
authors did not include the cost analysis of this technique, they reported using 
a disposable plastic bag and instrument from an external fixator set, which is 
already present in the operating theater, without the need for special 
preparations. 

Regarding periprosthetic femur fracture, which could complicate primary or 
revision THA surgeries, the management options could be either ORIF with 
stem retention or femoral stem revision, depending on factors related to the 
implant, the nature of the fracture, and the patient status.(30) If the option of 
ORIF was amenable, various fixation devices could be used; with the 
introduction of contemporary specialized periprosthetic fracture fixation 
plates, the cost could increase to $ 26,000.(31,32) In a study by Taha et al,(16) the 
authors reported accepted functional and radiological outcomes after fracture 
fixation using the locked plates used in trauma surgery without needing a 
specialized periprosthetic plate system. 

Revision THA poses an economic burden on the healthcare system, which 
even increases in cases of revision THA after infection or recurrent 
dislocation.(8,33) Revision THA surgery occasionally starts with removing the 
previous implants, which could be well fixed, and efficient and bone-
conserving removal of these implants is paramount, that is why various tools 
with variable costs are available for implant removal.(34) Khalifa et al(23) used a 
dental probe as an adjuvant tool during the removal of well-fixed THA 
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implants; the authors reported that this tool could only cost up to $ 10 in their 
market, which is considered affordable.  

Surgeons frequently face variable degrees and severity of acetabular bone 
defects, which need to be reconstructed to restore the hip joint center of 
rotation for optimum outcomes.(35) Various strategies and implants were 
proposed for acetabular defect reconstruction, including jumbo cups, oblong 
cups, anti-protrusion cages, and tantalum metal augment.(36) However, using 
bone grafts (structural allografts or impaction grafting) still represents a 
considerably cheap and biological way of defect reconstruction.(37) Ebied et 
al,(21) after an average of six years, follow up reported a success rate (no 
infection) in 96 % of the cases where IBG was used with antibiotics to 
reconstruct defects in single-stage revision after infection. Furthermore, using 
IBG in combination with metal augments helped the authors to avoid using 
more than one metal augment or specialized reconstructive implants.(18) Both 
techniques utilized in the previous two studies (single-stage revision using 
antibiotic-loaded IBG and a combination of IBG with metal augments) helped 
decrease the surgery cost by decreasing hospital admission (as in cases 
requiring two-stage revision) using fewer metal augments for defect 
reconstruction. 

Retention of a well-fixed femoral stem during one stage revision THA in cases 
with chronic infection is effective and showed acceptable mid-term 
outcomes;(38) however, for optimum outcomes, a generous approach should be 
used, and the femoral stem trunnion should be protected throughout the 
surgery to avoid scratching or damage by retractors or instruments.(39) As a 
cheap and affordable technique to protect the femoral stem trunnion during 
acetabular cup-only revision, Abdelaal and Khalifa(24) used a part of a 
disposable plastic syringe to cover and protect the trunnion during revision 
surgery.  

For an infected THA, revision in two stages is considered the gold standard 
technique among most arthroplasty surgeons, where the first stage entails 
implant removal, debridement, and the application of a temporary cement 
spacer loaded by antibiotics (which could be articulating or non-
articulating).(40)After infection eradication, the patient could have the second 
stage, where the final THA prosthesis is implanted. During the first stage, the 
cement spacer used could be either homemade or prefabricated.(41) Ebied et 
al(20) reported the effectiveness of using their homemade spacers and the 
clearance of infection in all patients who completed the treatment protocol. 
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While in the study by El-Ganzoury and Eid,(22) the authors reported a 90 % 
success rate after implementing their technique. In a study by Moerenhout et 
al(42) comparing the cost of homemade or prefabricated cement spacers, the 
authors reported that the homemade spacers are 40 to 50 % cheaper than the 
prefabricated ones. Using a homemade spacer enables the surgeon to add 
further antibiotics different from what is already mixed with the cement, and it 
offers cost savings in an already highly costly surgery.(42,43) 

Further issues made developing countries different regarding their 
arthroplasty practice and should be considered when searching for solutions 
to make THA surgery more efficient and cost-effective. First, patients 
demographics and indication for surgeries are considerably different in 
developing countries compared to developed countries, as younger patients 
with a mean age ranging between 41 to 59 are being operated upon in 
developing countries,(44,45) compared to a mean age between 65 to 70 years in 
developed countries.(46) 

Second, maintaining a constant implant supply. In countries passing by an 
economic crisis, the implants supplying companies become reluctant to offer 
enough implants to suffice the market's need for fear of not being 
compensated well.(46) Furthermore, most financial resources in developing 
countries are targeted mainly toward infectious and communicable diseases 
rather than joint replacement surgeries.(46,47) 

Third, sterilization issues. Operating room sterility is directly correlated to 
surgical site infections, and most guidelines developed for preventing 
infections are produced in organizations based in developed countries. 
Sometimes, these recommendations could not be easily applied in developed 
countries.(46,48) 

Fourth, arthroplasty registries are well established in developed countries, the 
data of which help in the assessment and improving the outcomes of total 
joint arthroplasty surgeries. Lack of registry and deficiency in documentation 
in developing countries is another obstacle in the way to improving the total 
joint arthroplasty practice. Registry data are essential for comparing different 
outcomes, tracking implant behavior, and detecting early failures.(49,50) 

Fifth, musculoskeletal research productivity is another area of improvement in 
developing countries, owing to low financial investment and funding, which 
hinders generous research activities.(51) Fund and financial support allocation 
in developing countries are toward managing infectious diseases.(10,52) As not 
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all developing countries can afford the utilization of newer and more costly 
technologies, Further research production is needed from the developing world 
to offer economical and straightforward solutions.(51,53) 

Last, when discussing the developing world surgical care efficiency, although 
training overseas and getting experience from developed countries' surgical 
centers will impost the surgical practice in developing countries, only some 
solutions, preparations, and facilities will be available back home. So, a 
surgeon in training should learn how to accommodate these advancements 
and pick what would work with the limited resources at their institutions; 
furthermore, books written by authors from developed countries should allude 
to the common problems encountered in developing countries, and a balance 
should be present between developing countries needs and the recent 
technologies and advances.(54) 

Although we tried only to describe and shed some light on the possible 
economic solution still being practiced and utilized by Egyptian arthroplasty 
surgeons to overcome the economic burden without further analysis of other 
details related to these solutions, we admit that the current review has some 
inherent limitations. First, this review lacks the robustness of systematic 
reviews and metanalysis in some aspects, such as searching only one 
database, which could deprive other articles of being included, and the higher 
possibility for selection bias. Second, we should have discussed different 
outcomes reported in the included articles. Third, some of the presented ideas 
and techniques are not novel; however, they are still being utilized due to the 
unavailability of other alternatives and their low cost. Last, we should have 
included a detailed cost analysis comparing the techniques presented in the 
current review and the other alternative offered by other surgical groups from 
different centers worldwide, however, this was difficult due to the unavailability 
of cost evaluation in the articles included for formulation of the current review. 

 

 

Conclusion 

As the old saying "necessity is the mother of invention." Egyptian arthroplasty 
surgeons are still using some well-known economic solutions besides 
introducing further techniques and ideas which could play a role in facilitating 
the primary and revision THAs without the need for costly tools and 
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technologies. Further aspects of arthroplasty practice should be improved, 
including establishing registries, improving the peri-operative circumstances, 
providing detailed cost analysis of these procedures, and increasing the 
research output.  
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