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Abstract

Background:

Despite improvements in arthroplasty and blood conservation practices, surgical blood loss remains
a challenge. The blood products used to address perioperative bleeding are a scarce resource and
should be effectively managed. Our study objectives were to 1) establish the cumulative incidence
of peri-operative transfusion in a sample of South African primary hip arthroplasty patients and 2)
identify factors associated with transfusions.

Methods:

This study was a sub-analysis of an existing database of 174 adult primary hip arthroplasty patients
who underwent surgery at Inkosi Albert Luthuli Central Hospital between 01 January 2015 and 30
June 2016. A retrospective chart review process was used to collect the data which was analyzed using
descriptive statistical methods, Mann-Whitney testing, and Chi-squared testing. The study outcome
was perioperative blood transfusion, defined as receipt of at least 1 unit of packed red cells anytime
between the surgical incision and discharge from the hospital.

Results:

The incidence of perioperative blood transfusion was 13.8% (95%CI: 9.0-19.8%). The median number
of blood units received was 2.0 (Range: 1.0-4.0) units. The proportion of patients who received blood
transfusions was higher in those who had longer surgery (41.7% vs. 14.7 % p=0.002) or received
postoperative thromboprophylaxis (91.7% vs. 68% p=0.017).

Conclusion:

The incidence of perioperative blood transfusion observed in our study of patients undergoing pri-
mary hip arthroplasty was within range of that reported in international studies. Longer surgery and
postoperative thromboprophylaxis are potentially important predictors of perioperative transfusion
following hip arthroplasty in our setting.

Recommendation:

Further research is required to confirm our findings.
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1. Introduction:

The utilization of primary hip arthroplasty has
increased in response to the growing burden of
musculoskeletal disorders (such as osteoarthritis,
rheumatoid arthritis, trauma, and joint infection)
(1), with the World Health Organization (WHO)
reporting that an estimated 1.71 billion people
were affected by this disease as of 2019 (2). As
with most surgical procedures, there is a risk of
complications and despite improvements in total
joint arthroplasty and blood conservation prac-
tices, blood loss remains a major challenge (3,4).

Khattab and Moodley described the mean
blood loss in a sample of South African patients
undergoing the procedure at 1103.1 mL, or ap-
proximately 4 units of packed red cells (5). The
management of bleeding in these patients varies
from a conservative approach to the administra-
tion of allogenic blood transfusions. Whilst there
are several other ways besides blood transfusion to
counteract the risk of bleeding, these might not be
effective, and patients might still require a blood
transfusion to stabilize their haemodynamics and
optimize their haemoglobin levels.

Amongst total joint arthroplasties, primary to-
tal knee and hip arthroplasty are usually the pro-
cedures during which blood transfusions are re-
quired (6,7). Transfusion itself carries the risk of
additional postoperative complications (8,9), in-
cluding an increased risk for deep venous throm-
boembolism, surgical site infection, and mortality
following total joint arthroplasty (6,10,11). Fur-
thermore, the inadvertent transfusion of even a
single unit of blood is associated with a two-fold
higher risk of perioperative cardiovascular compli-
cations (12). It is thus imperative to reduce the
utilization of blood transfusions wherever possi-
ble.

Additionally, one needs to consider that blood
products are a scarce resource in South Africa and
their use should be effectively managed to ensure
it is administered to patients who require it (13).
A better understanding of the factors associated
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with transfusion in South African patients un-
dergoing hip arthroplasty surgery can be used to
improve our efforts at setting-specific risk strat-
ification for perioperative transfusion. This will
allow us to identify and optimize modifiable fac-
tors associated with blood transfusions, and sub-
sequently decrease blood loss and minimize the
need for transfusions. Furthermore, in patients
where a transfusion is inevitable (for example in
patients with non-modifiable risk factors or emer-
gency surgery where the time factor is a limita-
tion), we can identify patients who would require
blood transfusions. This would contribute toward
improved management of scarce blood products.
The objectives of our study were to 1) Establish
the cumulative incidence of peri-operative trans-
fusion in a sample of South African primary hip
arthroplasty patients, and 2) ldentify factors as-
sociated with perioperative transfusions in the
aforementioned patient population.

2. Methods:

2.1. Study design and setting:

This was a sub-analysis of an existing retrospec-
tive database of adult primary hip arthroplasty
patients who underwent surgery at Inkosi Albert
Luthuli Central Hospital (IALCH) between 01
January 2015 and 30 June 2016. IALCH is a qua-
ternary hospital in Kwa-Zulu Natal, South Africa,
and serves a large population along the eastern
seaboard region of South Africa. IALCH seeks
to provide world-class specialist, patient-centered
healthcare services coordinated by trained, com-
petent staff. The hospital has 846 beds, including
46 Burns Unit beds, 75 intensive care unit beds,
and 96 high-care beds, with an additional capac-
ity of 200 beds. There are 16 operating theatres,
2 trauma operating theatres, and burns operat-
ing theatre. There is access to a variety of lab-
oratory specialties and accredited laboratory ser-
vices, through the adjoining National Health Lab-
oratory Services facility. Attendance at IALCH is
strictly referral-based, with most of the patient re-
ferrals coming from lower-level regional healthcare
facilities. The orthopaedic unit at IALCH offers
a comprehensive range of specialized medical and
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surgical services to a large number of patients pre-
senting with severe joint arthritis and deformity.
The unit performs a high volume of complex pri-
mary and revision hip and knee arthroplasty for
patients presenting with common joint patholo-
gies such as osteoarthritis, inflammatory arthritis,
and osteonecrosis. The hip arthroplasty registry
contains data on patient demographics, comor-
bidities, peri-operative medications, preoperative
laboratory tests, surgical variables, and postop-
erative outcomes of patients until discharge from
the hospital.

2.2. Study sample:

There were 174 consecutive adult primary hip
arthroplasty patients in the registry that were
included in this sub-analysis. All patients were
identified through the hospital admissions system.
The inclusion and exclusion criteria for this study
are provided in Table 1.

2.3. Data:

The data included in the existing registry
was collected through a retrospective chart re-
view procedure. A review was carried out of
each patient’s progress notes, operative notes,
laboratory reports, and discharge summaries.
The pre-existing registry contained the follow-
ing: baseline data (gender, age), preoperative co-
morbidities (obesity, diabetes mellitus, hyperten-
sion, cardiovascular disease, chronic obstructive
pulmonary disease - COPD, rheumatoid arthri-
tis, HIV, smoker), pre-operative medications (as-
pirin or Non-steroidal anti-inflammatory drug —
NSAID use within 3 days pre-operatively, pre-
operative tranexamic acid and peri-operative data
(ASA score, urgent or emergent surgery, type
of anaesthesia, operation time, surgical approach
and post-operative thromboprophylaxis). The
study outcome was perioperative blood transfu-
sion, which was defined as the receipt of at least
1 unit of packed red cells between the time of sur-
gical incision and the time of discharge from the
hospital.
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2.4. Statistical analysis:

The characteristics of the study sample were
analyzed using descriptive statistics. This in-
cluded presenting the median with an interquar-
tile range (IQR), or minimum-maximum range
for continuous variables, and the frequency with
percentage for categorical variables. The cumu-
lative incidence of transfusion was determined
by dividing the number of patients who received
at least 1 unit of packed red cells by the total
study sample. This proportion was multiplied
by 100 to obtain a cumulative incidence percent-
age. A 95% confidence interval was also calcu-
lated for this estimate. For those patients who re-
ceived blood transfusions, the median (minimum-
maximum range) of RBC units received was cal-
culated. The association between the various de-
mographic, comorbidities, and procedural char-
acteristics and transfusion was tested using the
Mann-Whitney test (for continuous variables) and
the chi-squared test (for categorical variables).
These tests yielded a p-value, with p<0.05 being
considered a statistically significant result.

2.5. Study ethics:

This study was approved by the Biomedi-
cal Research Ethics Committee at the Univer-
sity of KwaZulu-Natal, South Africa (BE595/16,
BREC/00004837/2022).

3. Results:

Following the application of the study eligibility
criteria, the sample size was 174 patients (Figure
1). A description of the study sample is provided
in Table 2. The median age was 56.0 (IQR: 44.8-
65.0) years. More than half the study sample were
females (96 patients, 55.2%). Obesity (84 pa-
tients, 48.3%), hypertension (80 patients, 46.0%),
and HIV (40 patients, 23.0%) were amongst the
most common comorbid conditions. Nearly 1
in every 4 patients were smokers (40 patients,
23.0%), and 1 in every 8 patients had chronic ob-
structive pulmonary disease (21 patients, 12.1%).
Pre-operatively, the use of tranexamic acid was
reported in 116 patients (66.7%). Preoperative
NSAID use was reported in 56 patients (32.2%),
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Table 1: Eligibility criteria for this study

Inclusion criteria

Patients who underwent primary hip arthroplasty surgery at
IALCH during the period between 01 January 2015 until 30

June 2016.
Patients over the age of 18 years

Exclusion criteria

Patients with incomplete data
collection due to inadequate
recording of notes.

Repeat patients

and preoperative aspirin use was reported in 21
patients (12.1%). Sixty-five patients (37.4%) had
an ASA score 0o&3. Most patients underwent
elective surgery, with a minority of cases having
urgent or emergency surgery (2 patients, 1.1%).
A total of 90 patients (51.7%) received general
anaesthesia. A posterior surgical approach was
chosen in 117 patients (67.2%), with an extended
duration of surgery noted for 32 patients (18.4%).
Most patients received thromboprophylaxis post-
operatively (124 patients, 71.3%).

A total of 24 patients received a transfusion.
The cumulative incidence of blood transfusion
was 13.8% (95%ClI: 9.0-19.8%). The median num-
ber of blood units received by those who were
transfused was 2.0 (minimum-maximum range:
1.0-4.0) units.

A statistical comparison of characteristics be-
tween non-transfused and transfused patients is
provided in Table 3. Statistically significant asso-
ciations were observed between extended duration
of surgery and transfusion (41.7% in the transfu-
sion group vs. 14.7 % in the no-transfusion group,
p=0.002), as well as postoperative thrombopro-
phylaxis and transfusion (91.7% in the transfu-
sion group vs. 68% in the no-transfusion group,
p=0.017). There were no other associations be-
tween the other patient characteristics and trans-
fusion which reached statistical significance at
p<0.05.

4. Discussion:

Our study revealed a perioperative blood trans-
fusion incidence of 13.8% in patients undergoing
primary hip arthroplasty. The median number of
blood units was found to be 2.0 amongst the sam-
ple of patients that were transfused with the range
of units being a minimum of 1.0 and a maximum

of 4.0 units. Perioperative blood transfusions
were statistically associated with longer surgery
and postoperative administration of thrombopro-
phylaxis.

Perioperative blood transfusion rates reported
for total hip arthroplasty vary and can be at-
tributed to the differing institutional transfusion
policies and population characteristics. The inci-
dence of peri-operative blood transfusions in this
study (13.8%) was found to be within the range
quoted in international studies where the inci-
dence was described as ranging from 3.9-67.0%
(6,14,15). This can be attributed to the study
site being a quaternary-level hospital with more
skilled surgeons performing operations resulting
in minimal blood loss, thus a transfusion rate that
leans toward the lower end of the range reported
in the published literature. Alternatively in our
low-income setting, where blood products are not
easily available, this can be attributed to a de-
crease in availability., this can also imply judicious
practices of perioperative clinicians and resource-
ful utilization of this scarce product.

Our study findings regarding the association
between longer surgical duration and blood trans-
fusion are consistent with what is reported in
the published literature. Frisch et al. reported
increasing rates of blood transfusion in patients
with longer operating room time (16). A study
in Sweden by Carling et al. also found a positive
correlation between the incidence of blood trans-
fusion and prolonged surgical duration (7). An-
other study conducted by Huang and colleagues
described operative time as a surgery-related risk
factor for blood transfusion (17). Extended length
of surgery can be due to a variety of factors includ-
ing; patient (BMI and gender) (18,19), patholog-
ical (age of fracture, mechanism of injury), and
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1435 orthopaedic
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during study period

Lpatients <18 years

219 primary hip
arthroplasties

4

185 primary hip
arthroplasties
(185 patients)
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»| 34 proceduresin
repeat patients

Excluded:
» 11 patientswith

Study Sample:

174 patients
undergoing primary hip
arthroplasty

Excluded:
| 1216 procedures
'Lnot primary hip
arthroplasty

Lmissing data

Figure 1: Derivation of the study sample
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Table 2: Description of the study sample (N=174)

Characteristic
Demographics

Male gender, n (% of N)
Age in years, median (IQR)

Comorbid conditions

Obesity, n (% of N)

Diabetes Mellitus, n (% of N)
Hypertension, n (% of N)
Cardiovascular disease, n (% of N)
COPD, n (% of N)

Rheumatoid arthritis, n (% of N)
HIV, n (% of N)

Smoker, n (% of N)

Pre-operative medications

Aspirin within 3 days, n (% of N)

NSAID use within 3 days, n (% of N)
Pre-operative tranexamic acid, n (% of N)

Peri-operative surgical variables

ASA score = 3, n (% of N)

Urgent or emergency surgery, n (% of N)
General anaesthesia, n (% of N)

Extended duration of surgery, n (% of N)
Surgical approach: posterior, n (% of N)
Post-operative thromboprophylaxis, n (% of N)

Descriptive statistic

78 (44.8)
56.0 (44.8-65.0)

84 (48.3)
16 (9.2)
80 (46.0)
10 (5.7)
21 (12.1)
6 (3.4)
40 (23.0)
40 (23.0)

21 (12.1)
56 (32.2)
116 (66.7)

65 (37.4)
2 (1.1)

90 (51.7)
32 (18.4)
117 (67.2)
124 (71.3)

surgical factors (level of experience of the sur-
geon). Prolonged surgical times predispose a pa-
tient to blood loss with subsequent depletion of
clotting factors and platelets (20). With longer
duration, the surgical incision remains open for an
extended period, allowing more bleeding through
the surgical site. Furthermore, the patients at
increased risk of hypothermia which causes im-
paired coagulation. This relays to an increased
bleeding time and a subsequent need for transfu-
sions.

Overall, we found a clinically significant asso-
ciation between post-operative thromboprophy-
laxis and peri-operative blood transfusion. Pa-
tients undergoing hip arthroplasty surgery are at
high risk for deep vein thrombosis (21,22). Wain-

wright and colleagues quote an incidence of deep
vein thrombosis in 40 to 60% of patients who un-
dergo hip arthroplasty (23). Patients who are
deemed high risk for deep vein thrombosis usually
receive perioperative thromboprophylaxis. Inac-
curate risk stratification for venous thrombosis or
inappropriate use of postoperative thrombopro-
phylaxis can lead to more bleeding (24), particu-
larly in patients who might not necessarily be at
high risk for deep vein thrombosis. The strong
association between post-operative thrombopro-
phylaxis and increased transfusion in our study
could be attributed to the pharmacokinetic effect
of anti-coagulants on clotting factors and coagu-
lation. The antagonistic and inhibitory effects of
anti-coagulation agents can pose a challenge for
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Table 3: Comparison of characteristics between non-transfused and transfused patients

Characteristic No-transfusion Transfusion p
(N=150) (N=24)

Demographics

Male gender, n (% of N) 71 (47.3) 7 (29.2) 0.097

Age in years, median (IQR) 54.5 (43.8-65.0) 62.0 (49.5-69.3) 0.097
Comorbid conditions

Obesity, n (% of N) 69 (46.0) 15 (62.5) 0.133
Diabetes Mellitus, n (% of N) 14 (9.3) 2 (8.3) 0.875
Hypertension, n (% of N) 66 (44.0) 14 (58.3) 0.191
Cardiovascular disease, n (% of N) 7 (4.7) 3 (12.5) 0.126
COPD, n (% of N) 17 (11.3) 4 (16.7) 0.456
Rheumatoid arthritis, n (% of N) 4 (2.7) 2 (8.3) 0.158
HIV, n (% of N) 35 (23.3) 5 (20.8) 0.787
Smoker, n (% of N) 36 (24.0) 4 (16.7) 0.428
Preoperative medications

Aspirin within 3 days, n (% of N) 18 (12.0) 3 (12.5) 0.944
NSAID use within 3 days, n (% of N) 51 (34.0) 5 (20.8) 0.200
Pre-operative tranexamic acid, n (% of 104 (69.3) 12 (50.0) 0.062
N)

Peri-operative surgical variables

ASA score = 3, n (% of N) 55 (36.7) 10 (41.7) 0.638
Urgent or emergency surgery, n (% of N) 2 (1.3) 0 (0) 0.569
General anaesthesia, n (% of N) 79 (52.7) 11 (45.8) 0.534
Extended duration of surgery, n (% of 22 (14.7) 10 (41.7) 0.002
N)

Surgical approach: posterior, n (% of N) 102 (68.0) 15 (62.5) 0.594
Post-operative thromboprophylaxis, n 102 (68.0) 22 (91.7) 0.017

(% of N)

surgeons during attempts to achieve haemostasis,
as a result of an increase in bleeding time. This
results in an increased risk of blood loss (25), and
subsequently an increase in transfusion require-
ments. This emphasizes the importance of bal-
ancing the risks and benefits of anticoagulation
therapy in this subset of orthopaedic patients.

Our study findings display some similarities
with the published literature, in terms of throm-
boprophylaxis and duration of surgery. However,
several characteristics are reported as being as-
sociated with transfusion in the literature and

did not reach statistical significance in our study.
This is possibly due to an element of recall bias
in the data due to the retrospective nature of the
data collection.

Limitations to our study include those intrin-
sic to a retrospective, single-center study.This in-
cludes the possibility of selection and recall bias.
Our study did not account for race group as this
information was not consistently recorded dur-
ing hospital admission. Furthermore, our study
did not investigate the implications of perioper-
ative transfusion on subsequent complications in
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this subset of orthopaedic patients due to the low
rate of postoperative complications recorded at
our quaternary-level facility.

5. Recommendations:

The results from this study assist us in risk-
stratifying patients undergoing primary hip
arthroplasty and reiterating guidelines to min-
imize the need for transfusion. Further inves-
tigations need to be carried out to determine
the prognostic significance of a longer duration
of surgery. Furthermore, this study highlighted
the importance of judicious use of anticoagulants
postoperatively. A larger sample size might be
required to thoroughly investigate some of the
other patient characteristics which failed to reach
statistical significance in this study.

6. Conclusion:

During hip arthroplasty surgery, blood loss is
an inevitable complication, with concern raised
where patients require blood transfusions. The
rate of blood transfusion in our study is within the
range of reported rates in the literature and only
slightly lower than the average rate of 18%. This
is most likely due to the skill of the orthopaedic
surgeons and demonstrates the conservation of
blood products in a resource-constrained country
is possible. More research needs to be done to
confirm these findings.
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