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Abstract

Introduction With the continued and effective transfer of orthopaedic knowledge and skills across continents, the incidence of
hip and knee replacement surgery has increased in the developing world. More patients are having these procedures done locally
rather than having to travel over to the more developed western countries at great financial costs for those who cannot really
afford it. We report the data collected by an orthopaedic charity MOTEC LIFE UK which has been offering hip and knee
arthroplasty procedures to patients who require them. The time period of the procedures was February 2013—October 2017.
Methods The data was collated prospectively and this included age, sex, indication for procedure, and side of procedure
(including if bilateral). The information on hip implants used were also collected—implant type (cemented or uncemented),
type of bearing surface, size of acetabular cup, liner, femoral head size, and stem size and including if screws were used to
augment the fixation of the femoral cup. For the knee implants used, information on the type of implant (semi-constrained,
cruciate retaining, or Stanmore hinge knee prosthesis), femoral and tibia stem size, insert type (fixed bearing or mobile bearing),
and size; patella button size (whether patella replacement or circumcision) were collected. The surgical approach used in both
knee and hip arthroplasty cases was noted.

Results It is seen from the data collected that a total of 113 hip arthroplasty procedures from 109 patients were carried out and for
total knee replacements, 82 knee arthroplasty procedures from 76 patients were carried out. The above procedures were carried
out in two separate hospitals. Degenerative osteoarthritis still remains the main indication for hip and knee arthroplasty surgery in
our study and this is similar to other joint registries around the world. It was noted that the incidence of avascular necrosis as an
indication hip surgery was higher than that seen in registries for developed countries. The mean age for the hip and knee
replacement patient in our data was much lower than that what is obtained in the developed world. Furthermore, it was observed
that there was increased use of semi-constrained knee prosthesis due to the severe osteoarthritic deformities noted in the patients
seen when compared to rate of use of similar implants in the developed world.

Conclusion This observational study could serve as a springboard for establishment of arthroplasty registries for countries in the
sub-region as a whole.

Keywords Hip and knee replacement surgery - Arthroplasty procedures - Arthroplasty registries

Introduction countries in Africa have started to perform these procedures

that are routine in developed countries [1]. Both total hip
Total hip and knee joint replacement ranks among the most  replacement (THR) and total knee replacement (TKR) have
successful surgical interventions and several developing  been demonstrated to provide long-lasting pain relief and sub-
stantial and sustained improvement in joint functioning and
health-related quality of life [2]. It is well established as a cost-
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akin.george@gmail.com; a0g26 @bath.ac.uk [3]. In developing countries, success of charity-based trips to
developing countries has been heavily reliant on equipment
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written about joint arthroplasty in developed communities;
however, there is still quite a paucity of knowledge about joint
replacement surgery in sub-Saharan Africa. Much has been
written about the problems which parts of the developing
world face when dealing with the epidemics of infectious
diseases, particularly malaria, tuberculosis, and human immu-
nodeficiency virus (HIV) [5]; however, little is still known of
the burden of osteoarthritis (OA) in the developing world.

Furthermore, because of large-numbered quality studies
and data on joint replacement in the western world, there has
been related scientific evaluation which predicts the trend of
both replacement and arthroplasty surgery in some of these
countries [6], but there are no such studies for joint replace-
ment in the developing world. To the best of our knowledge,
there are no studies highlighting the incidence of osteoarthritis
in sub-Saharan Africa.

It is also important to note that established literature is not
lacking evidence of joint registries in the developed world
[7-9], but there is little or no evidence of published
arthroplasty registries for developing countries despite the in-
creasing incidence of hip and knee replacements in these
countries.

With all of the above literature deficiencies noted, this ar-
ticle is an observational study which seeks to highlight hip and
knee arthroplasty work of an orthopaedic charity in a devel-
oping country over a period of four years where details on
prostheses used were collected including primary and revision
cases with the data analysed. It also seeks to help initiate a start
off attempt at establishing a joint registry for arthroplasty in
Ghana. Furthermore, some trends in demographics, disease
pattern, and pathology could also be brought to the fore
through this.

Patients and materials

The following data was prospectively collated from all pa-
tients undergoing hip and knee replacements: age, gender,
surgical indication/diagnosis, surgeon’s grade (trainee special-
ist registrar or consultant surgeon—hip and knee arthroplasty
surgeon), hospital where surgery was performed, type of an-
aesthesia used (regional or general), ASA grade (American
Society of Anesthesiologists—grades 1 to 5), body mass in-
dex (BMI), type of implant (cemented or uncemented) for hip
cases and for TKR cases, and the surgical approach (whether
semi-constrained, cruciate retaining, or Stanmore prosthesis
were used). The type of knee implant bearing was noted (mo-
bile or fixed bearing). Also, the details on the cementing tech-
nique used, DVT prophylaxis instituted, antibiotics used, and
any intraoperative complications were noted. The above data
was compiled from a designed questionnaire and analysis was
done. Other supplementary information such as the use of
bone grafting and acetabular screws were also included.
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Surgical team and anaesthesia

In 102 THR cases (90%), the primary operating surgeon was
an orthopaedic consultant and was assisted by a specialist
registrar, while in the remaining 10% of cases, a specialist
registrar was the primary operating surgeon with an orthopae-
dic consultant assisting and supervising. It is worth noting that
the latter trend of non-consultant grade as the primary surgeon
operating in these cases was seen in the last year of the
four year period. For all TKR cases, the primary surgeon
was an orthopaedic consultant. In 98% of cases, spinal anaes-
thesia was the mode of inducing pre-operative anaesthesia for
these patients having hip and knee replacement surgery.

Supplementary information

The majority of the THR carried out were right-sided (68
cases—62.7%) while left-sided was 37.3%. There were only
three bilateral cases (2.6%) of the 113 THR cases carried out
during this period. All hip replacement cases were carried out
via the lateral approach to the hip. Antibiotic prophylaxis
treatment was instituted in all cases according to the local
hospital antibiotic regime. The deep venous prophylaxis was
also prescribed for all cases in the form of subcutaneous
clexane once a day until discharge from hospital except where
contraindicated. Patients mostly had an ASA grading of 2 and
3. The body mass index was correctly recorded in 74% of
THR patients and the mean BMI was 27.5.

Results
Total hip replacement

There were a total of 109 patients which underwent 113 THR
procedures. There was an average age of 47.4 years with a
range of 17-87 (minimum to maximum). The female-male
numbers were 51-62. It was noted that the indication for total
hip replacement was primary degenerative osteoarthritis
which formed 52.2% of the overall THRs carried out
(Fig. 1). Other indications and their percentages were avascu-
lar necrosis from sickle cell disease, 23.9% and conversion of
girdlestone procedure to THR, 2.7% (Fig. 1).

Revision arthroplasty

There were 15 (13.2%) revision cases of the hip replacement
cases. The indications for the revision included the following:
revision for aseptic loosening of implants, 7.9%; loosening of
either acetabular or femoral components, 6.2%; and disloca-
tions, 1.8% (Fig. 1).
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Fig. 1 Various indications for
total hip replacement in the
register period

Type of total hip replacement

Out of the total number of hip replacement done, 72.6% of
them were uncemented, 18.6% cemented, while 8.8% were
hybrid cases (Fig. 2).

As regards the articulating surfaces, the ceramic on ceramic
bearing surfaces was used for all sickle cell disease patients
undergoing hip replacement secondary to avascular necrosis
(AVN) which is 23.8% of the total hip replacement cases
carried out. Of these sickle cell disease cases, there were seven
cases-(25.9%) where controlled osteotomy of the proximal
femur was carried out intra-operatively and stabilisation with
Dall-Miles cabling systems for insertion of the femoral im-
plants. This was done for very small intramedullary canal
sizes of some sickle cell disease patients in order to allow
for well-fitting of available femoral components.

Fig. 2 Various types of total hip
replacements used in the register
period (actual numbers in the
legend)

Figure 1 shows the commonest osteoarthritic (OA) hip pa-
thology seen in this observational study necessitating the need
for total hip replacement procedure carried out as a form of
treatment.

Total knee replacement

There were 82 total knee procedures carried out in 76
patients—the mean age was 60.2 years (range 36-81). The
male/female numbers were 26/50. Six patients had bilateral
procedures. The indications for TKR were majorly from de-
generative osteoarthritis OA (Fig. 3). Other indications in-
clude aseptic loosening and failed or dislocated tibial insert.
Of all the patients with degenerative OA, it was noted that
there was 64 (86.4%) cases with significant valgus deformity
while the remainder were varus. Patients who underwent TKR
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Fig. 3 Indications for total knee
replacement from the register

mostly had an ASA grading of 2 and 3. There was however no
proper documentation of the BMI in the total knee replace-
ment patients. The parapatellar surgical approach was used in
all TKR cases.

Type of total knee replacement implants

The majority of TKR cases were carried out using the semi-
constrained implants for about 62% of cases (see Table 1 for
frequency of the other types of TKR implants used).
Furthermore, in 23 of cases (28%), patella replacements were
done while in 72% of the remaining cases, patella circumci-
sion was carried out instead. As highlighted in Table 1, the
semi-constrained total knee replacement was commonly used
for the knee OA pathology in the register over the recorded
time period—in 62% of cases. The cruciate retaining knee
implant was used in only 26% of cases. It is also important
to note that in 12% of cases in the knee register, the Stanmore
knee prosthesis was used in severe valgus (>30°) and very
significant varus deformity cases, both with significant defi-
ciency in stabilising knee structures—the medial and lateral
collateral ligaments. The fixed bearing surfaces for the knee
implants were used in the cases where semi-constrained pros-
thesis was used.

Fig. 4 Trendline showing the
numbers of THR cases per year
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Discussion

The data collected in this observational study of joint replace-
ment surgery in Ghana, West Africa, is the introduction to this
story of arthroplasty surgery in developing Africa. Lubega
et al. published a similar study on the establishment of a na-
tional joint registry in Malawi. It was noted that within
three years, they had a record of 73 total hip replacement
procedures between four centres [10]. In our study, we had
113 hip arthroplasties within four years between two centres.
The results are somewhat comparable, but with more centres
being involved in our registry, it could increase our numbers
significantly. Our study adds to the very few observational
work directed at joint registry documentation in developing
Africa. This is a step in the right direction but more data is
needed to help plot the progression of implant joint
arthroplasty in developing West Africa. It was noted that the
average age of THR patients in our study was 47.2 years com-
pared to 52 years noted in a Malawian experience. In a previ-
ous work by the authors, where they looked at patients who
had total knee replacement in Ghana in 2009, it was noted that
the mean age of that cohort was 59 years, while in our present
observational study of the joint register for total knee replace-
ment between October 2013 and October 2016, the mean age
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Table 1 Various types of

implants used for the Type of knee implant Number (%)

knee degenerative

pathologies documented Stanmore hinge knee 10 (12)

in the register Semi-constrained 51 (62)
Cruciate retaining 21 (26)

was 60.2 years [10, 11]. Bija et al. [12] also noted in their
study into the patterns of knee OA in a hospital in
Cameroon that the mean age of patients with OA was
56.9 years. There has been no significant change in the age
demographic for the knee replacement patients over different
periods. However, the total hip replacement patients also had a
difference with a younger age group noted in our study. We
could suggest that younger patients are now needing to have
hip and knee arthroplasty surgery in developing Africa. The
age demographic of younger patients noted in our own regis-
ter is a huge shift from the older age demographic seen in the
developed world. The national joint register for the UK 2017
reports that the mean age of patients having THR procedures
was 69.2 years and a similar mean age is noted in a Norwegian
joint register report [13, 14]. Furthermore, the mean age is
much lower than that seen for TKR patients in developed
countries which is about 69.2 years as reported in both the
Norwegian and British joint registries.

In our study, it was worth noting that degenerative osteo-
arthritis is the main indicator for THR; however, avascular
necrosis was the second highest indication with 23% inci-
dence in the register. This was seen as a lower percentage
when compared to the Malawian study of 47.9% although
bearing in mind they had less numbers in their own register
[10]. However, when you compare this with the report from a
developed country—the UK with 92% of cases—OA was the
predominant indication [15]. This shows a different signifi-
cant pattern in the indication of THR profile. With TKR, the
predominant indication was OA and this is a similar trend seen
in other TKR joint registries.

It is also important to note the numbers of cases performed
and the trend. For total hip replacements, there was a signifi-
cant increase of cases of about 8% from 2015 to 2016 (Fig. 4)
and for knee replacement, an increase of about 30% from
2015 to 2016 (Fig. 5). There was a drop in TKR cases record-
ed in 2017 (complete data was not available at present). This
was due to logistic lapses in taking down adequate records for
the cases performed. When this trend is compared to the UK
joint registry, there has been a steady rise in cases compared to
the numbers seen in our own observational study. There are
several reasons for this. Patients in our study still need to pay
for joint arthroplasty themselves. In a previous study by the
authors, it was noted that patients who underwent TKR pro-
cedure had to be able to afford £3500 for perioperative, im-
plants, accessories, and hospital charges [11]. This was still
the case for all the patients in our current study who had joint

arthroplasty. So cases done largely depended on affordability
and so the number trend cannot be predicted and does not
show a true representation of the disease burden. The situation
is different in the developed world where the national health
service and well-funded medical insurance schemes pay for
such procedures and rate of joint arthroplasty has been in-
creasing [16]. The lateral approach to the hip was used in all
cases in this study which is a contrast to other registries. There
is an increase in the use of the posterior approach in a survey
carried out among 292 orthopaedic surgeons in 57 countries
[17]. The parapatellar approach was used in all cases for total
knee replacement in our experience as recorded in the register
and this is at per with other knee replacement registries.

Furthermore, in this study, there was increased use in
uncemented hip prosthesis with 67.2% rate of use and only
about 9% of cases used hybrid implants. The trend in the use
of uncemented implants is different currently with increased
use of hybrid implants as noted in the UK and Norwegian joint
registries reports [14, 15].

Also, for bearing surface type and head size, ceramic on
ceramic was mainly used for the sickle cell patients with AVN
needing THR who are much younger and the head size 32 is
mainly used in our experience with 62% use. This corre-
sponds with similar findings noted in the European registries;
however, in the current American joint register, it was noted
that the head size 36 was mainly used in 62% of cases [14, 15,
18]. In our own experience, the larger head size 36 mm was
used in some patients (when intra-operatively suitable) where
it is judged that complying with post-operative instructions
will be compromised and hence ensuring hip stability.

For knee replacement arthroplasty surgeries recorded, we note
the significantly increased use of semi-constrained implants—
used in 62% of cases when compared to the cruciate retaining
implants used in only 26% of cases. This is somewhat different
from the report of the American and Canadian registries which
there was less increased use of constrained implants [18, 19].
This information could give us an idea into the disease pattern
of knee OA pathology in these two distinct world regions that is
North America and sub-Saharan Africa. The increased use of
semi-constrained implants in this study was due to significant
valgus arthritic deformity noted in most of knee cases seen.
This is because most patients here are able to tolerate pain and
cope with the deformity before seeking medical help due to
financial constraints and this is a similar finding noted in Bija
et al.’s [12] study on the knee OA pattern in a hospital setting in
sub-Saharan Africa. We also note the low rate of patella replace-
ments in the knee arthroplasty records. We have 28% compared
to 66% in the Portuguese arthroplasty [20]. Also, the variation in
disease deformity pattern here with 64% of cases having valgus
deformity in our register as compared to 20% in Belgian
arthroplasty report for 2015-2016 is worth noting [21].

To the best of our knowledge, this article would be the first
report at an attempt to highlight joint arthroplasty surgery
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Fig. 5 Trendline for number of
TKR cases performed per year

register in sub-Saharan West Africa. The orthopaedic litera-
ture is still devoid of current data as regards hip and knee joint
replacement in this region and this article seeks to shed light
on the need to encourage more reporting as established in the
developed world. National and regional arthroplasty registries
have proliferated since the Swedish Knee Arthroplasty
Register was started in 1975. Registry reports typically present
implant-specific estimates of revision risk and patient- and
technique-related factors that can inform clinical decision
making about implants and techniques [22]. It would be very
informative if a comprehensive and current arthroplasty joint
register is established in the developing region of the world.
This would add to the body of knowledge of OA disease
pattern and could help in future design of implants.

The success and results of THR should be measured by
mid- and long-term results and functional results in pa-
tients assessed by hip and knee scores [23]. Here in lays
the limitation as this is an observation study reporting the
incidence of joint arthroplasty in the developing country
with no information on functional outcome. Also, record-
ing more information about revision cases could help
boost the robustness of the register as seen in other
arthroplasty registers.

Conclusion

This article has highlighted the good work done by an ortho-
paedic charity in a West African country over four years in
bringing the much needed help and treatment to patients re-
quiring hip and knee arthroplasty. It also attempts to start a
national joint arthroplasty register which would further help
address the information and knowledge deficiency of joint
pathology in this part of the world. The awareness and in-
crease of joint arthroplasty surgery expanding in the sub-
Saharan region looking ahead the establishment of a compre-
hensive and current joint register in the countries in this region
would go a long way in achieving effective treatment of needy
patients and help to reduce the osteoarthritis disease burden.

@ Springer

Acknowledgements The authors acknowledge the Orthopaedic Surgical
Teams at St. Joseph’s Orthopaedic Hospital, Koforidua, Ghana, and 37
Military Hospital, Accra, Ghana.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

1. Lisenda L, Mokete L, Mkubwa J, Lukhele M (2016) Inpatient mor-
tality after elective primary total hip and knee joint arthroplasty in
Botswana. Int Orthop 40:2453-2458. https://doi.org/10.1007/
300264-016-3280-6

2. Ravi B, Croxford R, Reichmann WM, Losina E, Katz JN, Hawker
GA (2012) The changing demographics of total joint arthroplasty
recipients in the United States and Ontario from 2001 to 2007. Best
Pract Res Clin Rheumatol 26:637—-647. https://doi.org/10.1016/].
berh.2012.07.014

3. Jenkins PJ, Clement ND, Hamilton DF, Gaston P, Patton JT, Howie
CR (2013) Predicting the cost-effectiveness of total hip and knee
replacement: a health economic analysis. Bone Joint J 95-B:115—
121. https://doi.org/10.1302/0301-620X.95B1.29835

4. Millar TM, McConnachie CC (2007) Orthopaedic trauma workload
in the former homeland of the Transkei, South Africa. Injury 38:
147-149. https://doi.org/10.1016/.injury.2006.06.118

5. Nantulya VM, Reich MR (2002) The neglected epidemic: road
traffic injuries in developing countries. BMJ 324:1139-1141

6. Culliford DJ, Maskell J, Beard DJ, Murray DW, Price AJ, Arden
NK (2010) Temporal trends in hip and knee replacement in the
United Kingdom: 1991 to 2006. J Bone Joint Surg (Br) 92:130—
135. https://doi.org/10.1302/0301-620X.92B1.22654

7. Singisetti K (2009) Registries and databases in trauma and ortho-
paedics. Br J Hosp Med (Lond) 70:M78-M79. https://doi.org/10.
12968/hmed.2009.70.Sup5.42249


https://doi.org/10.1007/s00264-016-3280-6
https://doi.org/10.1007/s00264-016-3280-6
https://doi.org/10.1016/j.berh.2012.07.014
https://doi.org/10.1016/j.berh.2012.07.014
https://doi.org/10.1302/0301-620X.95B1.29835
https://doi.org/10.1016/j.injury.2006.06.118
https://doi.org/10.1302/0301-620X.92B1.22654
https://doi.org/10.12968/hmed.2009.70.Sup5.42249
https://doi.org/10.12968/hmed.2009.70.Sup5.42249

International Orthopaedics (SICOT) (2019) 43:1041-1047

1047

10.

11.

12.

13.

14.

15.

Delaunay C (2015) Registries in orthopaedics. Orthop Traumatol
Surg Res 101(1 Suppl):S69-S75. https://doi.org/10.1016/j.otsr.
2014.06.029

Kostuj T, Kladny B, Hoffmann R (2016) Registries of the German
Society for Orthopaedics and Trauma : overview and perspectives
of the DGU and DGOOC registries. Unfallchirurg 119:463-468.
https://doi.org/10.1007/s00113-016-0169-1

Lubega N, Mkandawire NC, Sibande GC, Norrish AR, Harrison
W1J (2009) Joint replacement in Malawi: establishment of a
National Joint Registry. J Bone Joint Surg (Br) 91:341-343.
https://doi.org/10.1302/0301-620X.91B3.21706

George AO, Ofori-Atta P (2009) Total knee replacement—the evolv-
ing sub-Saharan experience. Trop Dr 39:118-123. https://doi.org/
10.1258/td.2008.080139

Bija MD, Luma HN, Temfack E, Gueleko ET, Kemta F, Ngandeu
M (2015) Patterns of knee osteoarthritis in a hospital setting in sub-
Saharan Africa. Clin Rheumatol 34:1949—-1953. https://doi.org/10.
1007/s10067-014-2702-3

Porter M WM (2017) What does the NJR’s 14th Annual Report tell
us? In: British Orthopaedic Association Annual Conference,
Liverpool, 2017. National Joint Registry, Online

al HBHe (2017) Norwegian National Advisory Unit on
Arthroplasty and Hip Fractures

Green M, Howard MP, Mr Martyn Porter (Chairman EBPAP),
Wilkinson PM, Wishart N (2016) 13th Annual Report 2016.
National Joint Registry for England, Wales, Northern Ireland and
the Isle of Man. NJR Report website

16.

17.

18.

19.

20.

21.

22.

23.

Culliford D, Maskell J, Judge A, Cooper C, Prieto-Alhambra D,
Arden NK, Group COS (2015) Future projections of total hip and
knee arthroplasty in the UK: results from the UK clinical practice
research datalink. Osteoarthr Cartil 23:594-600. https://doi.org/10.
1016/jjoca.2014.12.022

Chechik O, Khashan M, Lador R, Salai M, Amar E (2013) Surgical
approach and prosthesis fixation in hip arthroplasty world wide.
Arch Orthop Trauma Surg 133:1595-1600. https://doi.org/10.
1007/s00402-013-1828-0

American Joint Replacement Registry. 2017 Annual Report
Figures (2017) American Joint Replacement Registry. http//www.
ajrr.net. Accessed 12/05/2018

Canadian Joint Replacement Report 2015-2016 (2017) Canadian
Institue for Health Information. Accessed 12/05/2018

Ribeiro C (2010) First Annual Reprt Portugese Arthroplasty
Register. vol 1, First edn., Online

REGISTER O-BNA (2017) Belgian Hip and Knee Arthroplasty
Registry Annual Report. 2015-2016. online

Hughes RE, Batra A, Hallstrom BR (2017) Arthroplasty registries
around the world: valuable sources of hip implant revision risk data.
Curr Rev Musculoskelet Med 10:240-252. https://doi.org/10.1007/
$12178-017-9408-5

Dossche L, Noyez JF, Ouedraogo W, Kalmogho E (2014)
Establishment of a hip replacement project in a district hospital in
Burkina Faso: analysis of technical problems and peri-operative
complications. Bone Joint J 96-B:177—-180. https://doi.org/10.
1302/0301-620X.96B2.31304

@ Springer


https://doi.org/10.1016/j.otsr.2014.06.029
https://doi.org/10.1016/j.otsr.2014.06.029
https://doi.org/10.1007/s00113-016-0169-1
https://doi.org/10.1302/0301-620X.91B3.21706
https://doi.org/10.1258/td.2008.080139
https://doi.org/10.1258/td.2008.080139
https://doi.org/10.1007/s10067-014-2702-3
https://doi.org/10.1007/s10067-014-2702-3
https://doi.org/10.1016/j.joca.2014.12.022
https://doi.org/10.1016/j.joca.2014.12.022
https://doi.org/10.1007/s00402-013-1828-0
https://doi.org/10.1007/s00402-013-1828-0
http://www.ajrr.net
http://www.ajrr.net
https://doi.org/10.1007/s12178-017-9408-5
https://doi.org/10.1007/s12178-017-9408-5
https://doi.org/10.1302/0301-620X.96B2.31304
https://doi.org/10.1302/0301-620X.96B2.31304

	Joint replacement surgery in Ghana (West Africa)—an observational �study
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Patients and materials
	Surgical team and anaesthesia
	Supplementary information

	Results
	Total hip replacement
	Revision arthroplasty
	Type of total hip replacement
	Total knee replacement
	Type of total knee replacement implants

	Discussion
	Conclusion
	References


