4

Open Journal of Anesthesiology, 2025, 15(5), 137-159

"“ Scientific https://www.scirp.org/journal/ojanes
0 “ Research :
94% Publishing ISSN Online: 2164-5558

o,

ISSN Print: 2164-5531

Factors Associated with Mortality and
Morbidity in Anaesthesia for Orthopaedic
Surgery of the Elderly Patientin a
Low-Income Country

Patrick Kintieti!, Wilfrid Mbombo12*®, Alphonse Mosolo!2, Aliocha Nkodila3, Paul Kambala#,
Rémy Kashalas, Joseph Nsialal¢, Luc Mokassa’, Hugues Albini?, Médard Bula-Bulal,
Berthe Barhayigal

'Department of Anaesthesia and Intensive Care, University Clinics of Kinshasa, University of Kinshasa, Kinshasa, Democratic
Republic of the Congo

2Anesthesia and Critical Care Service, Monkole Hospital Centre, Kinshasa, Democratic Republic of the Congo

*Department of Family Medicine and Primary Health Care, Protestant University in Congo, Kinshasa, Democratic Republic
of the Congo

“Service of Surgery, Monkole Hospital Centre, Kinshasa, Democratic Republic of the Congo

*Medical Direction, Monkole Hospital Centre, Kinshasa, Democratic Republic of the Congo

‘Department of Anaesthesia and Resuscitation, Evry Private Hospital, Evry, France

"Department of Surgery, University Clinics of Kinshasa, Kinshasa, Democratic Republic of the Congo

Email: patrickkintieti@yahoo.fr, *pwmbombo@yahoo.fr, alphonsemosolo@yahoo.fr, nkodilaaliocha@gmail.com,
paulkambala@gmail.com, remykashalal @gmail.com, mnsiala78@gmail.com, lucmokassa@gmail.com,
hugues.albini@unikin.ac.cd, drmebula@gmail.com, berthebarhayiga@gmail.com

How to cite this paper: Kintieti, P., Mbombo, Abstract

W., Mosolo, A., Nkodila, A., Kambala, P., Ka-

shala, R., Nsiala, ]., Mokassa, L., Albini, H., Background and Objective: The peri-anaesthetic management of an elderly
Bula-Bula, M. and Barhayiga, B. (2025) Fac-

tors Associated with Mortality and Morbidity
in Anaesthesia for Orthopaedic Surgery of the conducted to determine the morbidity and mortality of elderly patients un-

Elderly Patient in a Low-Income Country.  dergoing anaesthesia for orthopaedic surgery at Monkole Hospital and the fac-
Open Journal of Anesthesiology, 15, 137-159.

https://doi.org/10.4236/0janes.2025.155010

patient is significantly different from that of a young patient. This study was

tors associated with it. Methods: This cross-sectional, single-centre study was

carried out at Monkole Hospital from 01 January 2011 to 31 December 2022.
Received: April 24, 2025

Accepted: May 26, 2025 . . .
Published: May 29, 2025 orthopaedic surgery. The sample used was exhaustive, based on a patient reg-

It included all patients aged at least 60 years who underwent anaesthesia for

ister. Peri-anaesthetic data were collected ethically up to hospital discharge
Copyright © 2025 by author(s) and and analysed with SPSS 26.0 for p < 0.05. Results: Out of 1637 anaesthetised
Scientific Research Publishing Inc.
This work is licensed under the Creative orthopaedic patients, a sample of 132 was collected including 69 men (52.3%)
Commons Attribution International and 63 women (47.7%), with a sex ratio M/F of 1.09 with a mean age of 68.5 +
License (CC BY 4.0). . 0 . [ o .
http://creativecommons.org/licenses/by/ao) 02 BMI was normal in 46.2% of patients, obesity in 28%, cardiovascular

(64.4%) and renal-metabolic (38.6%) co-morbidities predominated, thrombo-

DOI: 10.4236/0janes.2025.155010 May 29, 2025 137 Open Journal of Anesthesiology


https://www.scirp.org/journal/ojanes
https://doi.org/10.4236/ojanes.2025.155010
http://www.scirp.org
https://www.scirp.org/
https://orcid.org/0000-0002-6043-7955
https://doi.org/10.4236/ojanes.2025.155010
http://creativecommons.org/licenses/by/4.0/

P. Kintieti et al.

embolic risk was present in 83.3%, ASA class was 2 (69.7%), 3 and 1 (15.2%
each). The surgical procedures were often major, including hip (25.7%) and
knee (11.3%) replacements, and osteosynthesis with (18.9%) or without an ex-
ternal fixator (12.1%). Patients transfused intraoperatively had significantly
lower haemoglobin levels than those who were not transfused (p < 0.005).
Peri-medullary anaesthesia was used in 72% of cases and general anaesthesia
in 23.5% of cases where the procedure was often scheduled (95.5%). Intraoper-
ative incidents were mainly arterial hypotension in 21.96% of cases, and 19.7%
benefited from intraoperative transfusion. Post-operative complications were
pulmonary embolism (two cases, 1.5%), surgical revision (1.5%) and two
deaths (1.5%) related to pulmonary embolism. Conclusion: Although in a
low-income country, anaesthesia of the elderly in orthopaedic surgery appears
to be frequent with few complications dominated by arterial hypotension
probably linked to the frequent use of perimedullary anaesthesia.

Keywords
Morbidity, Mortality, Orthopaedic Surgery, Elderly Subjects

1. Introduction

The management of an elderly patient is significantly different from that of a
young patient due to the physiological and pharmacological changes associated
with advanced age, with an increased risk of complications [1] [2]. The World
Health Organisation (WHO) defines an elderly person as an individual aged 60 or
over. According to the WHO, by 2050, the world’s population aged 60 and over is
expected to reach 2 billion, compared with 900 million in 2015 [3]. However, in
the National Institute of Aging distinguishes between three categories of older
people older people: the “young old” (65-74), the “old old” (75 - 84) and the “old-
est old” (75 - 84) and the “very old” (85 and over) [4]. We need to distinguish
between different profiles of elderly patients, for whom risk assessment and peri-
operative needs will be quite different [1]: The vigorous or robust: they are auton-
omous with few associated co-morbidities and only present physiological and
pharmacological changes related to their age. Fragile patients frail: they are at
higher risk of mortality, sequelae or progression to dependency in the event of an
intercurrent event (confusion, fall, infection, etc.). However, screening for frailty,
combined with active physical, cognitive, nutritional and social care, can limit the
consequences of this frailty on postoperative outcomes. Polypathological depend-
ents: the identification of co-morbidities and addictions often plays a greater role
in risk assessment than age itself, and enables these risks to be weighed against the
expected benefits of the proposed intervention.

The ageing of the world’s population represents a major challenge for healthcare
systems, including in low- and middle-income countries (LMICs). According to

the United Nations, the proportion of people aged 60 and over will increase sig-
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nificantly over the next few decades, including in sub-Saharan Africa and other
regions with limited resources [5]. This phenomenon is accompanied by a rise in
degenerative musculoskeletal conditions, such as osteoarthritis and osteoporosis,
leading to an increase in demand for orthopaedic surgery, particularly for femoral
neck fractures and joint replacements [6] [7].

Orthopaedic surgery in the elderly is particularly risky in terms of anaesthesia.
This population often has multiple co-morbidities (heart disease, diabetes, renal
failure, etc.), reduced physiological reserves and an altered response to surgical
stress [8]. These factors, combined with frailty and multiple medications, increase
the risk of intraoperative and postoperative complications such as cardiovascular
events, delirium, infections and mortality [9] [10].

In high-income countries, multidisciplinary protocols have been introduced to
improve perioperative management of the elderly. Appropriate anaesthetic tech-
niques, rigorous preoperative optimisation and continuous postoperative monitor-
ing have significantly reduced morbidity and mortality in this population [11].
However, in low- and middle-income countries (LMICs), anaesthetic management
is still subject to numerous constraints: shortage of qualified staff, lack of monitor-
ing equipment, delays in surgical management, and lack of protocols adapted to
this age group [12] [13]. These difficulties are all the more worrying given that el-
derly patients are particularly vulnerable, with in-hospital mortality rates of up to
20% following femoral neck fractures in certain African contexts [14].

Meta-analyses have also demonstrated a reduction in mortality, postoperative
complications and hospital length of stay when a protocol of intraoperative hae-
modynamic control is applied to medium- and high-risk subjects undergoing ma-
jor surgery [15] [16]. In Turrentine’s cohort [15], 25% of patients were aged over
70, and the number of risk factors increased with age. Aubrun [1] found that age
was an independent factor in postoperative morbidity and mortality, with a four-
fold increase in risk after the age of 75 for surgery on the upper end of the femur.
A Brazilian study of 182 patients undergoing femoral fracture surgery found a role
for age, high ASA class and a history of pulmonary embolism in morbidity and
mortality [17]. In Africa, studies on anaesthesia for orthopaedic surgery are rare.
Chaibou [18] in Niamey found a mortality rate of 1.68% in 119 elderly patients
undergoing all types of surgery. Mbombo’s recently published study on anaesthe-
sia in the elderly, taking all pathologies together, found that age was not an inde-
pendent factor in mortality (which was 5.9%), but rather high ASA class, the se-
verity of the surgical attack and anaesthesia duration of more than two hours [19].
A study conducted in Tanzania showed a post-operative complication rate of 36%
in patients over 65 undergoing major orthopaedic surgery [20].

In Mbombo’s study cited above [19] in Kinshasa on anaesthesia for elderly pa-
tients, orthopaedics ranked third behind general and digestive surgery and urol-
ogy. However, several studies suggest that a small proportion of post-operative
mortality is the direct consequence of the pathology that led to the surgical pro-

cedure, particularly in the case of femoral neck fractures, where 24% of deaths are
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linked to the fracture. Despite the importance of the subject, few studies have been
devoted to assessing the factors associated with morbidity and mortality in anaes-
thesia for elderly patients in countries with limited resources. Most of the available
data come from high-income countries, and do not take account of specific local
realities. It is therefore essential to produce contextualised data in order to gain a
better understanding of the determinants of complications and to suggest ways of
improving them that are adapted to local contexts.

This study is part of that effort. It aims to identify the factors associated with
morbidity and mortality during anaesthesia for orthopaedic surgery in elderly pa-
tients in a hospital in a low-income country. By analysing demographic, clinical
and anaesthetic characteristics, this study aims to make a contribution to the local
and international scientific literature, by highlighting relevant levers for action to

optimise the management of this high-risk population.

2. Methods
2.1. Type, Setting and Period of the Study

This cross-sectional, single-centre study was carried out at the Monkole Hospital
Centre between 01 January 2011 and 31 December 2022.

2.2. Study Population and Sampling

The study population consisted of all patients aged 60 or over who had undergone
anaesthesia for orthopaedic surgery. We used non-probability sampling with ex-

haustive and consecutive recruitment of patients from the registry.

2.3. Selection of Patients

All patients aged 60 or over who underwent anaesthesia for orthopaedic surgery
during the study period were included in the study.
All patients whose records were missing an important study variable were ex-

cluded from this study.

2.4. Data Collection

The data were extracted from the anaesthesia database of the centre involved in

the study, based on the data collection form drawn up for this purpose. Data were

collected anonymously for the pre-, intra- and postoperative periods up to hospi-
tal discharge. For each patient selected, the following data were collected:

- Preoperative variables: age, sex, body mass index (BMI), profile of the elderly
subject (vigorous, frail or dependent), comorbidities, ASA class (American
Society of Anesthesiologists), available clinical and laboratory tests, operative
indications and degree of urgency of the surgery.

- Intraoperative variables: premedication, technique and anaesthetic products
used, surgical procedure, duration of anaesthesia and surgery, intraoperative
complications and transfusion.

- Postoperative variables: complications and patient outcomes.
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In this study, a complication was defined as an undesirable event, whether ex-
pected or not, which occurred during the perioperative period, whether or not
related to the anaesthetic procedure, with or without endangering vital or func-
tional prognosis. The complications sought were cardiovascular (arrhythmias,
cardiac arrest, myocardial ischaemia, thromboembolism, etc.); respiratory (pul-
monary embolism, desaturation, bronchospasm, laryngospasm, etc.); neurologi-
cal (stroke, neurological deficit etc.) or other (delirium, agitation, confusional syn-
drome, allergic reactions, etc..). A major procedure is a major and/or complex
surgical operation, which mobilises significant resources (human, material and
technical) and involves a certain level of risk or high technicality. In this study,
the procedures considered to be major were: hip or knee arthroplasty, open-focus
osteosynthesis for the axe, pelvis, femur and tibia, and amputations or disarticu-
lations or cure of osteomyelitis in the leg or femur. Other procedures were con-
sidered minor: orthopaedic reduction, nerve release, tendon repair, tenotomy, re-

moval of osteosynthesis devices etc.

2.5. Statistical Analysis

The data were entered into an Excel file. They were checked for accuracy, encoded
and transferred to SPSS software version 26.0 for analysis. Qualitative variables
were presented as frequencies and percentages and quantitative variables as means
and standard deviations according to the type of distribution. The Student’s t test
was used to compare means. Proportions were compared using Pearson’s Chi-
square test or Fisher’s exact test. Logistic regression was used to identify factors
associated with adverse events. The strength of association between a factor and
the adverse event was measured by calculating the Odds Ratio with their 95% CIL.
The statistically significant threshold of p was set at <0.05.

2.6. Regulatory and Ethical Considerations

Authorisation was obtained from the hospital hierarchy. The rules of anonymity
and confidentiality were respected in accordance with the Helsinki Convention, at
all stages of data collection and processing. The protocol was approved by the Ethics
Committee of the School of Public Health under number ESP/CE/109/2024. We

have no conflict of interest in this work.

3. Results
3.1. Patient Flow Diagram

Figure 1 shows the patient flow diagram.

During this period, 10,916 were anaesthetised. 10,209 were aged under 60 and
707 were aged 60 and over. Of these 707, 132 or 18.67% of elderly subjects or 1.2%
of all patients were anaesthetised for orthopaedic surgery and constituted our
sample and therefore analysed in this study. In relation to orthopaedic surgery,
1637 patients were anaesthetised, including 132 elderly patients, ie. 0.8% of all

orthopaedic surgery.
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Total of patients
anaesthetised : 10916

Patients aged under
60 years : 10209

Patients aged 60 years
and over: 707

Other surgery : 575 _

Orthopaedic surgery :
132

Figure 1. Patient flow diagram.

3.2. Socio-Demographic Characteristics of Patients

Table 1 shows the socio-demographic characteristics of the patients.

The mean age was 68.5 with a standard deviation of 6.9 and extremes of 60 to
92. The majority of patients were aged 60 to 69 (60.6%), those aged 70 to 79
(30.3%) and those aged 80 and over (9.1%). The majority of patients were male
(52.3%), with a sex ratio M/F of 1.09.

Table 1. Socio-demographic characteristics of patients.

Variables Frequency (n = 132) %
Age (X £ SD) 68.561 (+£6.9417)

60 to 69 years 80 60.6
70 to 79 years 40 30.3
80 years and over 12 9.1
Sex

Male 69 52.3
Female 63 47.7

Legend: X = mean, SD = standard deviation.

3.3. Clinical Characteristics of Patients

Table 2 presents the clinical characteristics of the patients. Table 3 presents the

profile of the elderly subject (autonomy) and the occurrence of intraoperative
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complications.

The mean BMI was 26.457 (£5.4335) with extremes from 16.16 to 44.03. Pa-
tients with a normal BMI accounted for the majority (46.2%); obese patients rep-
resented 28% and overweight patients 25.8%. Cardiovascular comorbidities were
the most frequent at 64.4%, followed by renal-metabolic pathologies at 38.6% and
neuropsychiatric pathologies at 9.4%. Patients with a history of alcohol consump-
tion accounted for 37.9%. In terms of the profile of the elderly subject, 107 (81.1%)
were vigorous, 18 (13.3) were frail and 7 (5.3%) were dependent. Dependent pa-
tients had more intraoperative complications with no significant difference (p =
0.257), whereas patients classified as frail benefited from more intraoperative
transfusions (p=0.019). The risk of venous thromboembolism (VTE) was present
in 83.3% of patients. All these patients at risk of VTE had received thrombo-
prophylaxis with enoxaparin 40 - 80 mg for at least three weeks (direct oral anti-
coagulants are of limited availability). The ASA class had the following distribu-
tion: ASA II: 69.7%; ASA T and III: 15.2 respectively.

Table 2. Clinical characteristics of patients.

Variables Frequency (n = 132) %
BMI (X + SD) 26.457 (£5.4335)

Normal 61 46.2
Overweight 34 25.8
Obesity 37 28
Comorbidities

Cardiovascular 85 64.5
Renal-metabolic 51 38.6
Neuropsychiatric 12 9.4
Hepato-digestives 8 6.1
Respiratory 3 2.3
Intoxication

Tobacco 5 3.8
Alcohol 50 37.9
Risk of VTED 110 833
ASA Class

I 20 15.2
I 92 69.6
II1 20 15.2

Legend: BMI = body mass index, X = mean, SD = standard deviation, ASA= American
Society of Anesthesiologists, VTED = venous thromboembolic disease.
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Table 3. Profile of the elderly (autonomous) patient and intraoperative complications and transfusion.

pootagay N Wiy
Vigorous 73 (68.2) 34 (31.8) 107 (100)

Frail 14 (77.77) 4(22.23) 18 (100)

Dependent 3(42.9) 4(57.1) 7 (100)

Profile of elderly No intraoperative transfusion :2::1]: filnstil('z)perative Total (1;019
Vigorous 90 (84.1) 17 (15.9) 107 (100)

Frail 10 (55.55) 8 (44.45) 18 (100)

Dependent 6 (85.7)) 1(14.3) 7 (100)

3.4. Biological Characteristics of Patients

Table 4 shows the biological characteristics of the patients.

No variable showed a significant difference between the “with complications”
and “without complications” groups (all p values > 0.05), except haemoglobin.
Transfused patients had a lower mean haemoglobin than non-transfused patients:
10.4/g and 12.2 g/dl (p < 0.001).

Table 4. Biological characteristics of patients.

Without intraoperatives

With intraoperatives

Variables complications complications Total P
Haemoglobin (g/dl) 11.9+2.0 11.8+2.2 11.9+2.1 0.737
Leukocytes /mm? 74+29 74%29 74+29 0.936
Neutrophils % 60.5+16.8 62.1 £13.6 61.0 £15.8 0.765
Lymphocytes % 17.0 (8.0 - 33.0) 15.0 (8.0 - 49.0) 16.0 (13.0 - 19.0) 0.998
Platelets (x/10%) 237.0 (172 - 434) 131 (75 - 181) 181 (131 - 248) 0.276
PT (%) 78.9 +26.0 82.6 +£23.1 80.2 +24.9 0.483
APTT (secondes) 35.1+8.2 326+75 342 +8.0 0.165
Serum creatinine (mg/dl) 1.4 (1.0 - 2.3) 1.1 (0.8 - 1.5) 1.3(1.0-1.5) 0.562
Variables :::::;;tl (i:ltraoperative TVYrit:sift;tst;z(:lperative Total p
Haemoglobin (g/dl) 122 +1.8 104 +2.4 119+2.1 <0.001
Leukocytes/mm? 74+2.8 7.3%3.6 74%+29 0.839
Neutrophils 61.0 £15.3 60.8 £ 19.0 61.0 £15.8 0.968
Lymphocytes 16.0 (13.0 - 33.0) 13.5 (8.0 - 19.0) 16.0 (13.0 - 19.0) 0.938
Platelets (x10°) 172 (125 - 226) 431 (428 - 434) 181 (131 - 248) 0.455
PT (%) 80.3 +27.5 799 +12.3 80.2 +24.9 0.957
APTT (seconde) 342 +8.5 341+6.5 342 +8.0 0.950
Serum creatine (mg/dl) 1.1 (1.0 - 1.5) 1.9 (1.5-2.3) 1.3 (1.0 - 1.5) 0.348

Legend: PT = prothrombin rate, APTT = activated partial thromboplastin time.
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3.5. Intra-Anaesthetic Characteristics of Patients

Table 5 presents the intra-anaesthetic characteristics of the patients.
Pre-medication with drugs was used in 3.8% of patients. Loco-regional anaes-
thesia (LRA) was used in the majority of patients (95 or 72%), including 91 cases
of spinal anaesthesia (SA) and 4 cases of epidural anaesthesia (EDA). General an-
aesthesia (GA) was used in 31 patients (23.5%). Combined anaesthesia (LRA +
GA) was used in 6 patients (4.5%). The products used for LRA were: Bupivacaine
(74.2%) and morphine (73.4%) were the most commonly used products for LRA,
Clonidine (29.6%), Fentanyl (19.7%), and Sufentanyl (6.1%). The drugs used in
GA were: Most frequent: Propofol (28%), induction agent. Others: Isoflurane
(18.9%), Sevoflurane (3.8%), Suxamethonium (17.4%), Atracurium (9.1%), Fen-
tanyl (9.8%) and Sufentanyl (18.9%). Twenty-four patients, or 18.2% of patients,
required the use of a vasopressor. The surgical procedure was major in 99 patients
(75%) and minor in 33 (25%). The duration of anaesthesia was >120 minutes in
74 patients (56.1%) and less than 120 minutes in 58 patients (43.9%). The duration
of surgery was less than 120 minutes in 84 patients (67.4%). The majority of op-

erations were scheduled, i.e. 95.5% of patients.

Table 5. Per-anaesthetic characteristics of patients.

Variables Frequency (n = 132) %

Drugs premedication 5 3.8

Anaesthetic technique

LRA (SA et EDA) 95 (91 et 4) 72
General anaesthesia 31 23.5
Combined anaesthesia 6 4.5
Drugs used in LRA

Bupivacaine 98 74.2
Morphine 97 73.4
Clonidine 39 29.6
Fentanyl 26 19.7
Sufentanyl 8 6.1
Drogues for general anaesthesia

Propofol 37 28
Isoflurane 25 18.9
Sevoflurane 5 3.8
Suxamethonium 23 17.4
Atracurium 12 9.1
Fentanyl 13 9.8
Sufentanyl 25 18.9
Use of vasopressor 24 18.2
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Continued

Acte chirurgical

Major 99 75
Minor 33 25
Duration of anaesthesia (mediane) 125 minutes

<120 minutes 58 43.9
2120 minutes 74 56.1
Duration of surgery (mediane) 92.5 minutes

<120 minutes 89 67.4
=120 minutes 43 32.6

Degree of urgency
Program 126 95.5

Urgency 6 4.5

Legend: LRA: loco-regional anaesthesia, SA: spinal anaesthesia, EDA: epidural anaesthesia,
<:inferior, >: superior, and =: equal.

3.6. Patient Outcome Characteristics

Table 6 presents the patient outcome characteristics.

Table 6. Patient characteristics.

Variables Frequency (n = 132) %
Intraoperative complications 42 31.8
Arterial hypotension 29 21.96
High blood pressure 6 4.5
Spinal anaesthesia failure 4 3
Delayed spinal block 1 0.75
High spinal anaesthesia 1 0.75
Discomfort 1 0.75
Intraoperative transfusion 26 19.7
Postoperative complications 7 5.3
Pulomnary embolism 2 L.5
Surgical revision 2 1.5
Gastrointestinal bleeding 1 0.75
Agitation 1 0.75
Ansemia/Transfusion 1 0.75
Death 2 1.5
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1) Intraoperative Complications:

The total frequency of complications was 42 patients, or 31.8% of cases. The
most frequent complication was arterial hypotension: 29 cases (21.96%). Other
complications were: arterial hypertension: 6 cases (4.5%), failure of spinal anaes-
thesia: 4 cases (3%), delayed spinal block, high spinal anaesthesia, and discomfort:
1 case each (0.75%), and 26 patients (19.7%) received intraoperative transfusion.
2. Postoperative complications:

These were observed in 7 patients (5.3%): pulmonary embolism: 2 cases (1.5%);
surgical revision (1.5%); and death: 2 cases (1.5%). Both deaths were caused by
pulmonary embolism. Other complications included: agitation (0.75%) and gas-
trointestinal bleeding (0.75%).

2) Postoperative complications:

These were observed in 7 patients (5.3%): pulmonary embolism: 2 cases (1.5%);
surgical revision (1.5%) and death: 2 cases (1.5%). Both deaths were due to pul-
monary embolism. Other complications were agitation (0.75%) and digestive
haemorrhage (0.75%). Thromboprophylaxis was administered to all patients at
risk of thromboembolism with enoxaparin forth ours after surgery at dose be-
tween 40 and 80 mg according to the weight of patient and continued for three

weeks. Direct oral anticoagulants are not widely available.

3.7.Indications and Frequent Surgical Procedures

Table 7 shows the indications and surgical procedures.

Table 7. Indications and frequent surgical procedures.

Indications of surgery n (%) Frequent surgical procedures n (%)
Hip fracture 21 (15.9) Major procedures 99 (75)
Femoral shaft fracture 19 (14.3) Total hip replacement 34 (25.7)
Leg bone fractures 17 (12.8) Osteosynthesis without EF 25 (18.9)
Coxarthrosis 16 (12.1) Osteosynthesis with EF 16 (12.1)
Gonarthrosis 15 (11.3) Total knee replacement 15 (11.3)
Gangrene 7 (5.3) Amputation/disarticulation 8 (6)
Removal of osteosynthesis devices 7 (5.3) Arthrodesis 1(0.7)
Femoram head necrosis 5(3.7) Minor procedures 33 (25)
Bone malformations 5(3.7) Orthopaedic reduction 11 (8.3)
Dislocations 5(3.7) Removal of osteosynthesis devices 7 (5.3)
Humerus fractures 4 (3) Tendon repair 2 (1.5)
Vicious callus 2 (1.5) Nerve release 1(0.7)
Tendon rupture 2 (1.5) Cure of osteomyelitis 1(0.7)
Others 7 (5.3) Others 11 (8.3)

Legend: EF = external fixator.
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The indications for surgery were: hip fractures (femoral head and neck) 21 cases
(15.9%), femoral shaft fractures 19cases (14.3%), leg bone fractures 17 cases
(12.8%), coxarthrosis 16 cases (12.1%), gonarthrosis 15 cases (11.3%), gangrene 7
cases (5.3%), removal of osteosynthesis devices 7 cases (5.3%), femoral head ne-
crosis 5 cases (3.7%), bone malformations 5 cases (3.7%), dislocations 5 cases
(3.7%), humerus fractures 4 cases (3%), vicious callus 2 cases (1.5%), tendon rup-
ture 2 cases (1.5%) and others which included: carpal tunnel (2), chronic osteo-
myelitis (1), traumatic amputation (1), infection on total hip prosthesis (1), sym-
physeal disjunction (1) and foreign body in the knee (1).

Major surgical procedures were: total hip replacement 34 cases (25.7%), osteo-
synthesis other than with external fixator 25 cases (18.9%), osteosynthesis with
external fixator 16 cases (12.1%), total knee replacement 15 cases (11.3%), ampu-
tation/disarticulation 8 cases (6%), arthrodesis one case (0.7%). Minor surgical
procedures were: orthopaedic reduction 11 cases (8.3%), removal of osteosynthe-
sis devices 7 cases (5.3%), tendon repair 2 cases (1.5%), nerve release 2 cases
(1.5%), tenotomy one case (0.75%) and others 11 cases (8.3%).

3.8. Factors Associated with Complications

3.8.1. Factors Associated with Intraoperative Complications

Table 8 presents the factors associated with intraoperative incidents.

Table 8. Factors associated with intraoperative complications.

Univariate analyse Multivariate analyse
Variable
p OR (IC95%) p OR (IC95%)
Sex
Male 1 1
Female 0.047 2.01 (1.56 - 4.24) 0.105 2.01 (0.86 - 4.70)
Cardiovascular comorbidity
No 1 1
Yes 0.043 2.34 (1.03 - 5.33) 0.028 2.83 (1.12 - 7.15)
VTED risk
No 1 1
Yes 0.023 2.71(1.27 - 5.73) 0.022 3.07 (2.51 - 8.39)
Surgical procedure
Minor 1 1
Major 0.008 4.52 (2.47 - 6.86) 0.016 2.61 (1.70 - 4.80)
Duration of anaesthesia
<2 hours 1 1
>2 hours 0.046 1.91 (1.19 - 4.10) 0.907 1.06 (0.42 - 2.62)
Degree of urgency
Program 1 1
Urgency 0.013 4.63 (2.82 - 6.37) 0.011 4.89 (2.68 - 6.90)

Legend: VTED = venous thromboembolic disease, OR = odds ratio, CI (95%) = 95% confidence interval.
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In multivariate analysis, only the presence of cardiovascular comorbidity, the
presence of thromboembolic risk, major surgery, and emergency surgery were fac-

tors associated with the occurrence of intraoperative complications (p < 0.05).

3.8.2. Factors Associated with Intraoperative Transfusion
Table 9 presents the factors associated with intraoperative transfusion.

In the multivariate analysis, only ASA III class, the presence of intraoperative
complications, major procedure, and surgical duration greater than or equal to
two hours persisted as factors associated with intraoperative transfusion, while

non-alcohol consumption remained protective against transfusion.

Table 9. Factors associated with intraoperative transfusion.

Univariate analyse Multivariate analyse
Variable

P OR (IC 95%) P OR (IC 95%)
Respiratory comorbidity
No 1 1
Yes 0.048 2.75 (1.76 - 4.97) 0.305 1.15 (0.19 - 1.47)
Alcohol consumption
Yes 1 1
No 0.035 0.32 (0.11 - 0.92) 0.020 0.19 (0.05 - 0.77)
ASA class
I 1 1
II 0.421 1.90 (0.40 - 8.99) 0.760 1.33 (0.22 - 1.78)
I 0.004 4.00 (2.08 - 6.27) 0.010 3.63 (2.70 - 5.45)
Intraoperative complications
No 1 1
Yes 0.002 3.99 (1.63 - 9.74) 0.007 3.83 (2.55 - 5.09)
Surgical procedure
Minor 1 1
Major 0.022 3.81 (1.40 - 8.32) 0.003 3.35(2.70 - 6.38)
Duration of anaesthesia
<2 hours 1 1
>2 hours 0.021 3.21 (1.19 - 8.63) 0.842 1.17 (0.26 - 5.26)
Duration of surgery
<2 hours 1 1
>2 hours 0.038 2.53 (1.05 - 6.09) 0.025 2.15 (1.59 - 4.89)
Profile of elderly
Vigourous 1 1
Frail 0.910 1.13 (0.12 - 2.34) 0.813 1.11 (0.34 - 1.67)
Dependent 0.018 4.80 (2.48 - 8.46) 0.184 2.12 (0.54 - 3.12)

Legend: ASA = American Society of Anesthesiologists. OR = Odds ratio. CI (95%) = 95% confidence interval.
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4. Discussion

This study was conducted to determine the morbidity and mortality encountered
during anaesthesia for orthopaedic surgery in the elderly and the factors associ-
ated with it. This type of anaesthesia concerns 1.2% of all anaesthetised patients,
18.67% of all elderly patients and 0.8% of all orthopaedic surgery patients. The
average age is 68.5, with a slight male predominance, and the surgical procedures
are often major. Spinal anaesthesia is the most commonly used anaesthetic tech-
nique and arterial hypotension is the most frequent intraoperative complication,
while intraoperative transfusion accounts for 20%. Pulmonary embolism (1.5%)
was the complication responsible for two deaths. The presence of cardiovascular
co-morbidity or thromboembolic risk, major surgery and urgency were factors
associated with the occurrence of intraoperative complications. ASA III class, the
presence of intraoperative complications, major surgery and duration of surgery
greater than or equal to two hours were factors associated with intraoperative
transfusion, whereas non-consumption of alcohol was protective against transfu-
sion. The mean haemoglobin level was lower in the transfused group (10.4 g/dl)
than in the non-transfused group (12.2 g/dl).

The mean age was 68.5 * 6.9. The majority of patients were between 60 and 69
years of age, accounting for 60.6% of all patients. Our results are similar to those
of many authors, in particular: Garcia-Casanovas [21] in a retrospective multicen-
tre cohort study of 30,926 patients undergoing total knee or hip arthroplasty
found a median age of 71 years. Ba EHB [22] in Dakar found a mean age of 74.9
years for elderly patients undergoing all types of surgery. Aubrun [1] found an
average age of 67 + 21 years, and the 2019 report by the French high health au-
thority [23] found an average age of 65 + 20 years. This reflects the reality of an
ageing world population and their frequency in the operating theatre. The major-
ity of patients were male, with a M/F sex ratio of 1.09. In contrast, Garcia-Casa-
novas [21] found that 57.1% of patients were female. The literature reports an
over-representation of women, particularly in femoral neck fractures, in associa-
tion with post-menopausal osteoporosis [24]. Perhaps, in our context, elderly
women with hip fractures do not consult a doctor and stay at home with their
fractures or treat them traditionally. Obesity affected 28% of patients, corroborat-
ing the findings of the WHO’s 2016 report, which showed that the prevalence of
obesity is increasing worldwide.

It is likely that the western lifestyle adopted in our cities and the more western-
ised diet explain this fact [25]. Without any convincing explanation, there were
no underweight patients in this series. In addition, cardiovascular (64.5%), renal
and metabolic disorders (38.6%) and neuropsychiatric (9.4%) comorbidities pre-
dominated, in line with the literature on orthopaedic surgery in the elderly [1]
[26] [27]. Aging is accompanied by an increased risk of comorbidity [8]. The el-
derly and their frequent co-morbidities have a high risk of VTE, and in our study,
patients with a risk of VTE represented 83.3%. The presence of this thromboem-

bolic risk was a factor associated with the occurrence of complications. The two
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deaths recorded were due to pulmonary embolism. This calls for a rigorous
prophylactic strategy. In orthopaedic surgery, particularly in the elderly, guides
lines recommend the use of low molecular weight heparins (LMWH) or direct
oral anticoagulants, adapted to the patient’s profile and the type of operation [28].
In this series, despite systematic prevention with Enoxaparin (four hours after the
end of surgery, 40 to 80 mg per day for at least three weeks, given the scarcity of
direct oral anticoagulants on the local market), two fatal cases were recorded. In
our study, ASA class II was predominant (69.7%). Our results are similar to those
of Weickmans et al. [29] who found a predominance of ASA class 2 (81/100, 81%).
The High health authority report in France [23] also noted a predominance (73%)
of ASA class 2. This could be explained by the high prevalence of cardiovascular
and metabolic co-morbidities which raise the ASA score. In our study, no biolog-
ical variable showed a statistically significant difference between patients with or
without intraoperative complications. These results suggest that in elderly patients
undergoing orthopaedic surgery, intraoperative complications do not appear to
be directly correlated with routine biological parameters. This corroborates the
data in the literature which indicate that in this context, other factors such as pre-
operative functional status, co-morbid conditions (frailty, heart failure) or the
complexity of the surgical procedure play a predominant role in the occurrence of
intraoperative events [30] [31]. However, a significant difference was observed in
haemoglobin levels in patients who received an intraoperative transfusion. Trans-
fused patients had a significantly lower preoperative haemoglobin (10.4 + 2.4 g/dl)
than non-transfused patients (12.2 + 1.8 g/dl; p < 0.001). This observation is in
line with numerous studies, which identify preoperative anaemia as a major risk
factor for transfusion, particularly in the context of major musculoskeletal surgery
in the elderly [32] [33]. In this population, the proactive strategy of Patient Blood
Management (PBM) is fully justified. For example, the correction of anaemia
prior to orthopaedic surgery, particularly for femoral neck fractures or arthro-
plasty, is now strongly recommended [34]. Unfortunately, PBM has been slow to
become established in the country because of local problems related to patient
scheduling, collaboration with the surgeons and financial problems.
Locoregional anaesthesia was the technique used in 72% of cases, followed by
GA in 23.4%. The anaesthetic agents most commonly used in LRA were bupiva-
caine and intrathecal morphine, sometimes combined with clonidine or fat-solu-
ble opioids such as fentanyl. This combination aims to potentiate the analgesic
effect while reducing the necessary doses of each agent, a strategy that is particu-
larly beneficial in elderly patients, who are more sensitive to side effects [35] [36].
Fentanyl and sufentanyl were the morphinics used intraoperatively, and it should
be noted that this use must remain cautious in the elderly patient, given the risk
of respiratory depression and postoperative confusion [37]. It should be noted
that short-acting morphines such as alfentanyl and remifentanyl are not available
on the local market. The same applies to local anaesthetics such as levobupiva-

caine and ropivacaine. In addition, nearly 18% of patients required the admin-
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istration of vasopressors, probably due to the vasodilatory effect of spinal anaes-
thesia, to which elderly patients are particularly sensitive due to their lower phys-
iological reserve [38]. This frequency is consistent with the data in the literature
on spinal anaesthesia in geriatric orthopaedics. The data in the literature indicate
that one anaesthetic technique (GA vs ALR) should not be preferred in order to
reduce mortality after surgery for fracture of the upper end of the femur), for ex-
ample. There is currently no randomised prospective study to answer the question
of a possible advantage in terms of mortality with general anaesthesia (GA) versus
spinal anaesthesia (SA). There are contradictory retrospective studies sometimes
finding an advantage in favour of SA and sometimes no difference [39]. The
choice of anaesthetic technique depends on the habits of the intensive care anaes-
thetist, comorbidities and patient choice. It is probable that the lower cost and the
ease of carrying out spinal anaesthesia militated in favour of this technique in a
context of limited resources. The lack of experience and equipment has not per-
mitted the practice of peripheral block. Intraoperative complications were ob-
served in 31.8% of patients, a notable frequency in the context of orthopaedic sur-
gery in elderly patients. Arterial hypotension was the most frequent complication
(21.96%), probably related to spinal anaesthesia, the technique used in the major-
ity of this series. This observation is in line with the data in the literature, in par-
ticular those reported by Capdevila [40], who stresses the frequency of hypoten-
sion in elderly patients in association with a reduction in vascular tone and an
altered haemodynamic response to locoregional anaesthesia. As hypotension is
recognised as an important independent factor in the occurrence of complications
and postoperative mortality [41] [42], the French Society of Anaesthesia and Crit-
ical Care recommends that any intraoperative hypotension in elderly patients
should be treated without delay in order to limit the risk of renal or myocardial
complications [39]. This is why 18% of patients had benefited from vasopressors.
Furthermore, the recourse to intraoperative transfusion in 19.7% of patients re-
flects the importance of blood loss in major orthopaedic surgery, but also the pres-
ence of anaemia preoperatively. This rate is comparable to that found in Carson’s
work [43], which shows a high prevalence of transfusion in elderly patients, often
linked to a reduced physiological reserve and an increased prevalence of preoper-
ative anaemia. Postoperative complications were limited (5.3%), but potentially
serious, including two cases of fatal pulmonary embolism (1.5%). These results
are in line with the observations of Anderson [44], who reported that the risk of
thromboembolism remains significantly increased after major orthopaedic sur-
gery, despite preventive measures. Careful monitoring of these patients in the im-
mediate postoperative period and well-managed anticoagulant prophylaxis there-
fore appear to be essential in limiting these serious events. However, despite the
fact that prophylaxis with Enoxaparin was the rule in all patients with this risk,
two cases of fatal pulmonary embolism were recorded. Only one case of agitation
and no cases of delirium were encountered in this series, although this is a fre-

quent complication in the elderly, contrary to the data in the literature [9] [10].
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This may be explained by the fact that the elderly in our context live in families
with children or grandchildren and not in old people’s homes as in high-income
countries.

Our study highlights the preponderance of traumatic pathologies among the
indications for surgery, with fractures of the hip (15.9%), femoral shaft (14.3%)
and leg bones (12.8%) in the lead. These results corroborate data from the litera-
ture, which reports a high incidence of fractures of the lower limbs, particularly
in elderly subjects, due to osteoporosis and accidental falls [45]. The frequency of
hip fractures, in particular, is a public health issue in countries with limited re-
sources, where specialised facilities are sometimes inadequate [46]. In terms of
treatment, total hip replacement was the most common surgical procedure
(25.7%), followed by osteosynthesis without external fixator (18.9%) and osteo-
synthesis with external fixator (12.1%). These results are in line with current rec-
ommendations, which favour arthroplasty for intracapsular femoral neck frac-
tures in elderly patients to ensure optimal functional recovery [47]. Nevertheless,
osteosynthesis remains the treatment of choice for diaphyseal fractures and cer-
tain open fractures, particularly in young patients or patients with polytrauma
[48]. Chronic degenerative diseases such as coxarthrosis (12.1%) and gonarthrosis
(11.3%) account for a large proportion of indications for surgery. The use of total
hip or knee replacement in these cases reflects the technological advances and
functional benefits demonstrated in several studies [49]. The presence of gangrene
(5.3%) justifies recourse to mutilating procedures such as amputation or disartic-
ulation (6%). This frequency highlights the importance of delays in treatment,
which are common in low-resource countries where access to specialist care is
limited [50]. Lastly, removal of osteosynthesis material accounts for 5.3% of op-
erations, reflecting the importance of long-term post-operative follow-up. The lit-
erature emphasises that this type of procedure, although often secondary, remains
essential in certain cases of chronic pain, infection or functional discomfort [51].
Several factors were found to be independently associated with the occurrence of
intraoperative complications. Cardiovascular comorbidities (OR = 2.83; 95% CI:
1.12 - 7.15) are a major risk factor, in line with the data of Fleisher and Lee [52]
[53] on the haemodynamic impact of major surgery in frail patients. The risk of
VTE was also an important predictive factor (OR = 3.07; CI95%: 2.51 - 8.39),
which underlines the need for systematic screening and appropriate prophylaxis
in this population, particularly after hip or knee surgery, known for their high
thromboembolic risk [54]. Furthermore, the performance of a major surgical pro-
cedure (OR = 2.61; IC95%: 1.70 - 4.80) and the urgency of the operation (OR =
4.89; IC95%: 2.68 - 6.90) are two factors strongly associated with an increased risk
of complications. Urgent surgery, particularly for femoral neck fractures, is often
associated with a lack of optimal preoperative preparation, which may explain the
increased risk [55]. These results confirm the importance of a rigorous, individu-
alised preoperative assessment in elderly patients, taking into account cardiovas-

cular comorbidities, thromboembolic risk, the type of surgery envisaged and its
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emergency context. Anticipatory multidisciplinary management, including
anaesthetists, geriatricians and surgeons, is essential to limit intraoperative com-
plications in this high-risk population. The ASA III score was a risk factor for
intraoperative transfusion, which is consistent with the data in the literature: in
elderly patients, an altered general condition not only increases transfusion re-
quirements but also limits tolerance of anaemia, due to reduced physiological re-
serves [56] [57]. Furthermore, the duration of surgery > 2 hours, the occurrence
of intraoperative complications and the major nature of the operation were also
associated with an increased risk of transfusion. These factors reflect greater op-
erative complexity, often correlated with increased bleeding, particularly in pro-
cedures such as arthroplasty or complex osteosynthesis [58]. These results are in
line with those of Carson who found a correlation between operating time, blood
loss and recourse to transfusion in orthopaedics in elderly patients [43] [55]. More
originally, the absence of alcohol consumption was found to be a protective factor.
Although this finding is less widely reported in the literature, it may be explained
by the known effects of chronic alcoholism on liver function and coagulation.
These alterations may predispose to haemorrhagic disorders, which are particu-
larly deleterious in elderly patients who are often polypathological [59]. On the
other hand, variables such as respiratory comorbidities or duration of anaesthesia
were not associated with the risk of transfusion after adjustment. This suggests
that these elements, although potentially correlated with an altered general state,
are not independent factors but rather indirect markers of severity.

Opverall, these results argue in favour of an individualised transfusion risk man-
agement strategy for orthopaedic surgery in the elderly. A Patient Blood Manage-
ment approach integrating preoperative optimisation of haemoglobin, assessment
of comorbidities and adapted planning of the surgical procedure seems essential
to reduce the need for transfusions and their associated complications.

Strengths and Limitations of the Study

The strength of our study lies in the fact that it is the first to assess the factors
associated with morbidity and mortality in orthopaedic surgery on elderly pa-
tients in our setting. This will help to improve the management of these patients
and show practitioners that elderly patients currently benefit from many major
orthopaedic procedures in our setting. Apart from its strengths, this study also has
its limitations. The first limitation is the retrospective nature of the analysis. The
information gathered is dependent on registry data. Some interesting infor-
mation, such as the Lee score, was not found. The second limitation is linked to

its mono-centric nature, which may limit the generalisability of the results.

5. Conclusion

The results of this study show that anaesthesia of elderly patients for orthopaedic
procedures is becoming increasingly common, and that the risk of complications
and even mortality is not zero. Good preoperative assessment of the haemody-

namic status of these patients, together with rigorous and optimal management
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of the intraoperative and postoperative periods, will help to minimise this risk as
much as possible. With the foreseeable increase in the number of elderly people
in Africa in general and in the DRC in particular, it is important that their care is
adapted to their needs, and it is probably necessary to advocate specialised multi-
disciplinary intraoperative management involving intensive care anaesthetists,
surgeons, geriatricians, pharmacists and carers in order to improve the postoper-
ative outcome of elderly patients undergoing orthopaedic surgery. A prospective
study, therefore, seems useful, and an implementation study of patient blood

management seems more than necessary.
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