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DEFINITION OF TERMS 

 

Complex total hip replacement 

 

A complex primary THR is defined as primary 

THA in hips with compromised bony or soft-tissue 

states 

 

Primary total hip replacement 

 

Primary total hip replacement is a surgical 

procedure done to a virgin hip involving replacing 

both acetabular and femoral head with prosthetic 

implants. 

 

Total hip replacement 

 

Total hip replacement is a surgical procedure 

involving replacing both acetabular and femoral 

head with prosthetic implants. 
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ABSTRACT 

Background 

Complex primary total hip arthroplasty surgeries are becoming more common in our 

settings. They involve hips with compromised bony and soft tissue states.  These surgeries 

are technically demanding and may accompany several intraoperative challenges including 

prolonged duration of surgery as well as excessive blood loss. Neither in Tanzania nor in 

East Africa, the proportion and indications of complex primary total hip replacement are 

known. 

Objective: To determine the proportion and indications of complex primary THR at MOI 

between January 2015 and December 2019.  

Methodology: This was a cross-sectional retrospective hospital-based study, conducted at 

Muhimbili Orthopedic Institute (MOI). Records of 374 patients who underwent primary 

total hip replacement between January 2015 and December 2019 were reviewed. 

Information on socio-demographic characteristics, diagnosis, duration of surgery, and 

intraoperative blood loss were extracted. Data analysis was done using SPSS version 20 

computer software.  

Results: A total of 181(48%) out of 374 patients underwent primary THA within a 

specified period had complex primary THA. The average age was 55 years (16 to 95 years) 

with the male being 100(55.25%) and females 81(44.75%). Femoral neck fractures 

constituted the majority 79(43.7%) of the indications of complex primary THA followed 

by avascular necrosis 77(42.5%) and other indications were neglected hip dislocation 

9(5.0%), implant failure 8(4.4%), giddlestone 3(1.7%), bone cyst 2(1.1%), acetabular 

fracture 2(1.1) as well as femoral acetabular impingement 1(0.6%). Mean duration of 

surgery in complex primary THA was 139.96 minutes and average intraoperative blood 

loss was 770.58  

Conclusion; Complex primary THA surgeries are frequently done in our settings. 

Common indications of complex primary total hip arthroplasty are femoral neck fractures 
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and avascular necrosis. Because of altered anatomy, there is prolonged duration of surgery 

and increased intraoperative blood loss in complex primary THA surgeries. Detailed 

preoperative planning should be done to minimize the complications associated with 

complex primary THA 
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CHAPTER ONE 

1. INTRODUCTION  

Total hip replacement (THR) has been recommended in the treatment of both primary and 

secondary hip arthritis and results in generally good outcome(1). Because of increased rates 

of THR all over the world(2), complex primary THR is becoming more frequent(3). Studies 

show a wide range of indications and patterns of complex primary THR surgeries(3–5). 

Total hip replacement surgeries in complex hips are technically demanding and associates 

with a wide range of complications(6–9). Therefore, proper preoperative preparation is 

required.  

 Background 

A complex primary THA can be defined as primary THA in patients with compromised 

bony or soft-tissue states(5). A complex hip includes but not limited to dysplastic hip, 

ankylosed hip, prior hip fracture, acetabular protrusion, skeletal dysplasia, and previous 

bony procedures about the hip(3,5). 

 

The following are examples of some of the complex hips 

Developmental Dysplasia of Hip (DDH) 

DDH is a spectrum of anatomical abnormalities of the hip joint in which the femoral head 

has an abnormal relationship with the acetabulum. Most studies report an incidence of 1 to 

34 cases per 1,000 live births and differences could be due to different diagnostic methods 

and timing of evaluation(10). Some children may have a normal femoral-acetabular 

relationship at birth and only later go on to develop a dysplastic hip(11). 

The diagnosis of hip dysplasia has traditionally been based on the radiographic evaluation. 

Radiography has been used as the mainstay for the diagnosis of hip dysplasia because of 

its lower cost and easy accessibility. Computed Tomography (CT) scan and Magnetic 
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Resonance Imaging (MRI) can also be employed. Management depends on severity and 

age at which the diagnosis is made(13). 

Ankylosed hip 

Hip ankylosis is a partial or complete hip joint stiffness. Ankylosis of the hip can occur 

spontaneously or be acquired surgically(5). Patients with ankylosed hip may present with 

pain, functional disability, leg length discrepancy, and osteoarthritis of other adjacent joints 

(especially the lumbar spine and knees) due to the deformity(14). Proper physical 

examination and imaging help in the diagnosis. Treatment options for ankylosed hip 

include arthrodesis as well as total hip replacement.  

Protrusio acetabuli 

Protrusio acetabuli (Protrusion of acetabular) is a hip joint deformity in which the medial 

wall of the acetabulum invades into the pelvic cavity, with associated medial displacement 

of the femoral head. The gradual deepening of the acetabular cavity is caused by primary 

idiopathic and secondary neoplastic, infectious, metabolic, inflammatory, traumatic, and 

genetic disorders(15). Diagnosis is made based on an anteroposterior radiograph of the 

pelvis that demonstrates a center-edge angle greater than 40 degrees and medialization of 

the medial wall of the acetabulum past the ilioischial line (Kohler’s line). Treatment 

involves triradiate fusion (occasionally combined with intertrochanteric osteotomy) for the 

skeletally immature patient. report that in early phases corrective valgus osteotomy of the 

proximal femur would have a place for reducing the degree of the protrusion. For patients 

with more advanced arthritis, total hip replacement with lateralization of the cup to a 

normal position provides a predictable long-term solution(16). 

Hip Fractures 

A hip fracture is a break occurring at the top of the femur, close to the hip. Hip fractures 

are usually caused by force. In people with healthy bones, a strong force is required to 

fracture the bone, but in people with conditions such as osteoporosis, a small amount of 
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force can cause a hip fracture (known as 'minimal trauma fracture')(17). The average age 

of patients with hip fractures is over 80, and nearly 80% are women. Injuries have a 

multifactorial origin, and they reflect an increased tendency to fall, loss of protective 

reflexes, and reduced bone strength(18). Most hip fractures are readily diagnosed by a 

history of a fall that led to a painful hip, inability to walk, or an externally rotated limb, and 

plain radiographs of the hip that confirm the diagnosis. Magnetic resonance imaging is 

currently the investigation of choice in fractures that cannot be picked by plain 

radiography(19). According to Garden Intracapsular fractures are classified into four types 

depending on the displacement on radiographic findings(20). Prosthetic replacement is 

generally preferred in older patients with displaced fractures( Garden types 2 and 3)(18). 

Avascular necrosis of femoral head (AVN) 

Avascular necrosis also defined as Osteonecrosis (ON), or aseptic necrosis, is characterized 

as bone cell death that follows an impairment of the blood flow to the bone from a traumatic 

or non-traumatic origin(21). A study done by Petek et al revealed that there about 10000 

to 20000 new cases of AVN are being reported each year in the United States. The average 

age of the affected patients is 47 years and there is a male to female ratio of 3:1(21). Risk 

factors for femoral avascular necrosis are smoking, alcohol, trauma, and corticosteroids 

and others are idiopathic(22). Others are systemic lupus erythematosus, coagulation 

disorders, HIV, hemoglobinopathy, metabolic disorders, chemotherapy, radiation, and 

pregnancy(23). The diagnosis of ON is primarily based on imaging findings. Nevertheless, 

a careful history should be taken to screen for potential risk and/or prognostic factors. 

However, the onset of the disease is insidious and the symptoms and signs are usually 

minimal and nonspecific until it becomes advanced. Therefore, a high index of suspicion 

may contribute to an early diagnosis(23). MRI is considered the imaging method of choice 

with the highest sensitivity and specificity compared to plain radiographs, computed 

tomography, or scintigraphy 
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There are more than 16 classifications of ON, however, Ficat and Arlet are the one will be 

used in this study. Treatment of ON depends on the severity of the condition and THR is 

recommended in the treatment of stages 3 and 4. 

Ficat and Arlet classification 

Stage Findings 

1 Normal radiograph 

2 Normal femoral head sphericity. Some signs of bone remodeling such 

as cysts or osteosclerotic regions 

3 Subchondral collapse or flattening of the femoral head 

4 Degenerative changes are seen in the acetabulum with narrowing of the 

joint space 

 



5 
 

 
 

 Problem statement 

Total hip arthroplasty is now becoming a common procedure in our setting and it also 

involves complex hips. Complex primary total hip arthroplasty apart from being a 

technique demanding procedure also associates with intraoperative complications such as 

prolonged duration of surgery as well as increased intraoperative blood loss. Globally, 

studies are showing variation in proportion and indications of complex primary total hip 

arthroplasty. However, in our setting little is known on the magnitude and pattern of 

primary complex total hip arthroplasty. Inadequate local data on complex primary total hip 

arthroplasty not only hinders surgeons from proper preoperative planning but also limits 

the institute to procure required prosthesis and poses difficulties to laboratory personnel in 

proper preparation for required perioperative blood transfusion hence jeopardized surgical 

outcome. 

 

 Rationale 

The proportion and indications of complex total hip replacement at MOI is not known. 

Therefore, the results of this study will give general knowledge on the profile of complex 

primary total hip arthroplasty. Results of this study will also enlighten the operating team 

and MOI management on common indications of complex primary THA hence help in 

proper perioperative preparations as well as in procuring required prostheses for better 

surgical outcomes. The results of this study will give a baseline for further studies. 
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 Conceptual framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A conceptual framework  

Showing different indications of complex primary THA and their effects on the proportion 

of complex THA as well as how they can influence the duration of surgery and the 

intraoperative blood loss. Complex primary THA is being reported to be associated with 

prolonged duration of surgery as well as increased intraoperative blood loss. 

SAMPLE SIZE, 384 

COMPLEX PRIMARY THA  

    INDICATIONS OF COMPLEX PRIMARY THA 

A femoral neck fracture, AVN, Implant failure, 

Neglected hip dislocation, Osteoarthritis, Others. 

 

INTRAOPERATI

VE BLOOD LOSS 

PROPORTION OF 

COMPLEX THA  

 

DURATION OF 

SURGERY 

 

PRIMARY THA DONE AT MOI FROM JANUARY 

2015 TO DECEMBER 2019 

 

INCLUSION 

AND 

EXCLUSION 

CRITERIA 
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 Research Questions 

i. How common are complex primary total hip replacement surgeries at Muhimbili 

Orthopaedic Institute? 

ii. What are the indications of complex primary total hip arthroplasty surgeries at 

Muhimbili Orthopaedic Institute? 

iii. How complex primary total hip arthroplasty affects the duration of surgery and 

intraoperative blood loss? 
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 Objectives 

1.6.1 Broad objective 

To determine the proportion, indications and complications of complex primary total hip 

arthroplasty at Muhimbili Orthopaedic Institute between January 2015 and December 

2019.  

1.6.2 Specific objectives 

i. To describe demographic characteristics of patients undergoing complex primary 

total hip arthroplasty at Muhimbili Orthopaedic Institute 

ii. To establish the proportion of complex primary total hip arthroplasty at Muhimbili 

Orthopaedic Institute  

iii. To determine the indications of complex primary total hip arthroplasty at 

Muhimbili Orthopaedic Institute 

iv. To determine the duration of surgery in complex primary total hip arthroplasty at 

Muhimbili Orthopaedic Institute 

v. To determine intraoperative blood loss in complex primary total hip arthroplasty at 

Muhimbili Orthopaedic Institute 
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CHAPTER TWO 

2 LITERATURE REVIEW 

Demographic characteristics 

Demographic characteristics of patients undergoing complex primary total hip arthroplasty 

slightly vary from one study to another. A study done in Australia by Biant et al shows the 

mean age of patients at the time of surgery is 52.6 years (23 to 81) and male to female ratio 

is almost 1:1(24). On other hand, Anyaehie et al are pointing out that the age of patients 

undergoing complex primary total hip arthroplasty ranges from 18 to 76 with a mean of 

44.6 years. It is also pointing out that the male to female ratio is 1:1 with the left hip more 

common 57.6% than the right hip 42.4%(3).  

However, there are no studies from either East Africa or Tanzania which show 

demographic characteristics of patients undergoing complex primary THA surgeries. 

From reviewed studies, there is variation in age distribution among patients undergoing 

complex primary total hip replacement. On the other hand, studies are showing that there 

is no sex difference as far as complex primary total arthroplasty. Data from this objective 

will help in knowing the age and sex distribution among patients undergoing complex THA 

at MOI. 

The proportion of complex primary THA 

The proportion of complex primary total hip arthroplasty greatly varies from place to place. 

A descriptive study conducted by Lee et al in Korea shows that out of 818 primary total 

hip arthroplasty done 786(96%) involved complex hips(25). On the other hand, a study 

done by Anyaehie et al at a tertiary institution in Nigeria is showing that the proportion of 

complex primary total hip arthroplasty is 43.4%(3).7. 

The literature review has shown beyond doubt that complex primary total hip arthroplasty 

surgeries are common worldwide. Yet, little is known about East African countries as it 

has been rarely reported. The need to know the proportion of total hip arthroplasty in our 
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settings is obvious, as we don't have any study done not only in Tanzania but also East 

African. Knowing its magnitude in our country will be used as a key towards finding 

solutions for improving services. Data on this objective will also be used as a baseline for 

further studies. 

Indications of complex primary THA 

Lee et al in his study done in Korea reported that AVN of the femoral neck is the 

commonest 365(44.6%) indication of complex primary THA followed by Post-traumatic 

arthritis 84(10.3%), Leg-Calve-Perthes disease (LCPD) 71(8.7%), then DDH and Femoral 

Acetabular Impingement (FAI) each contributing 52(6.7%), Rheumatoid arthritis(RA) 

41(5%) and others 82(10.3%)(25). According to Biant et al, the commonest indication for 

complex primary THR in Australia is DDH contributing 27(49%) of cases. Other 

indications are ON of hip 6(11%), OA with anatomical abnormality 5(10%), and others 

2(4%)(24). A study done in Nigeria by Anyaehie et al AVN of the head of the femur from 

SCD is the most common (23.7%) indication of complex primary THA. Old unreduced hip 

dislocation and old hip fracture non-union are the second most indications each contributed 

10.2% and other indications contributed 18.7%(3). Generally AVN as one of the cause of 

complex hips appears to be among top three indications of primary THA in majority of the 

studies(26–28) 

There is a variation of indications of complex primary total hip arthroplasty from one study 

to another. However, the literature on indications of complex primary THA from either 

East Africa or Tanzania is not available. Data from this objective will help surgeons to 

know common conditions that result in complex hips among patients attending at MOI. 

This will also help the institute while planning procurement of surgical instruments and 

prostheses as some of the conditions may need special implants. 

Duration of surgery in complex primary THA 

Altered anatomy as it appears in complex hips puts surgeons into technique difficulties 

hence the prolonged time of surgery. While Miao et al in their study done in China shows 
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an average duration of primary THA of just 89 minutes(29), Anyaehie et al reported an 

average time of complex primary THA to be 188 minutes(120 – 300 minutes)(3). On other 

hand, a study done by Kingori et al in Kikuyu hospital Kenya is showing that an average 

primary THA surgery takes between 60 minutes and 90 minutes but complex primary THA 

takes up to 210 minutes(30). Study done by Clarke et al on total replacement of the hip for 

avascular necrosis in sickle cell disease also showed an average duration of surgery to be 

prolonged to three hours and twenty minutes(31). The same effect reported by Mathews et 

al and Morice et al in which an average duration of surgery in conversion of failed 

intramedullary hip screw fixation total hip arthroplasty resulted into prolonged duration of 

surgery up to 166 minutes and 110 respectively (32)(33). 

Studies are showing that complex primary total hip arthroplasty is associated with 

prolonged duration of surgery. Unfortunately, we don’t have a trend in our settings. Data 

on this objective will help surgeons to establish a proper perioperative plan on how to tackle 

possible intraoperative challenges so that duration of surgery can be kept to a minimum 

possible. 

Blood loss in complex primary THA 

Total hip arthroplasty is known to be among the top on the list is causing excessive 

intraoperative blood loss(34). Intraoperative blood loss in complex THA is more serious 

than normal THA. A study done by Anyaehie et al on complex THA shows means 

intraoperative blood loss of 1600ml(3). While Ugbeye et al reported a mean intraoperative 

blood loss in primary THA to be 1222.7 ml(7), Alberth et al did a study in Sweden which 

shows that an average intraoperative blood loss among patients undergoing THA is 720 

ml(35). A study done in China by Miao et al shows a mean total blood loss of 1155+/- 

377ml(29). 

Generally, studies show an increase in intraoperative blood loss among patients undergoing 

complex primary total hip replacement. This is due to a compromised state of bone and 
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soft tissues. Findings from this objective will help the operating team to be well prepared 

for possible perioperative and intraoperative blood transfusions. 

  



13 
 

 
 

CHAPTER THREE 

3 METHODOLOGY 

 Study design  

Hospital-based retrospective cross-sectional study.  

 Study area 

The proposed study was conducted at Muhimbili Orthopedic Institute (MOI) in Dar es 

Salaam, Tanzania. MOI is the largest Orthopedics and trauma referral center in Tanzania, 

which offers both Orthopedics and Neurosurgery services. Recently MOI have a capacity 

of 360 beds (64 privates and 296 general) and 9 operating rooms. In the department of 

Orthopedics and Traumatology, there are two firms (firm A and firm B) that carry out THA 

surgeries. Total hip arthroplasty surgeries are being done at MOI since 2004. MOI has 5 

arthroplasty surgeons and THA are done in a minimum of four days per week. 

 Study population 

All patients who underwent primary THA from January 2019 to December 2019 

3.3.1 Inclusion criteria 

Patient who underwent primary total hip arthroplasty within a specified period of time 

3.3.2  Exclusion criteria 

Patients with missing one or more of the following information in their records.                                                                                   

Age, sex, diagnosis, duration of surgery, and blood loss. 

 Sampling technique 

Convenient sampling involved all patients who underwent primary THA and registered in 

the theater total hip registry from January 2015 to December 2019. 

 Sample size 

From a pilot study done at MOI from December 2018 to March 2019, the proportion of 

complex primary THA was 43.4%. In considering the study power of 95%, a random likely 

error is estimated to be 5%, thus the sample size of was calculated from Fischer’s formula; 



14 
 

 
 

 

n = Z2p(1-p) 

          e2 

 Where; 

n =Sample size 

p =Proportion = 0.43 

e          =Margin of tolerable error 0.05 

Z =Confidence level 1.96 

n = 1.962 0.43(1- 0.43) 

          0.052 

    = 384 

384 patients who met the study criteria were to be enrolled in the study. 

 Data collection process 

Data extraction forms were used as data collection tools. Records of 374 patients who 

underwent primary THA between January 2015 and December 2019 were reviewed. 

Information on socio-demographic characteristics (age, gender, and side operated), 

diagnosis, duration of surgery, and intraoperative blood loss were extracted from THA 

theater registry. Data analysis was done using SPSS computer software version 20.  

 Dependent variables 

The proportion of complex THA, duration of surgery, and intraoperative blood loss 

 Independent variables 

Age, sex, and indications of primary total hip arthroplasty 

 Data Management  

Data extraction forms were coded before data entry then entered into Microsoft excel on 

daily basis.  
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 Data Analysis 

Data analysis was done using SPSS software version 20. Continuous variables like duration 

of surgery and intraoperative blood loss of patients were expressed as mean ± SD (standard 

deviation) and comparison was done using the T-test, P-value of <0.05 was regarded as 

significant.  

 Ethical consideration 

Ethical clearance was obtained from the Muhimbili University of Health and Allied 

Sciences (MUHAS) Institute review board (IRB) before study commencement. Permission 

to conduct the study was requested from MOI administration. 
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CHAPTER FOUR 

4 RESULTS 

  Social-demographic characteristics 

 

A total of 374 patients' records who underwent primary total hip arthroplasty between 

January 2015 and December 2019 were reviewed. Of 374 patients who met inclusion 

criteria, 181 had complex primary THA. The mean age at the time of surgery was 55 and 

most 70(38.67%) primary total hip arthroplasty surgeries were done to patients at the age 

group of 55 to 74 years. Although male to female ratio was almost 1:1, male operated more 

100(55.25%) than female. (Table 1) 

 

Table 1: Social-demographic characteristics of patients who had complex primary 

THA from the year 2015 to 2019. (n = 181) 

Variable  Frequency Percentage 

Gender    

Male 100 55.25 

Female  81 44.75 

Age group    

15 to 34 45 24.86 

35 to 54 40 22.1 

55 to 74 70 38.67 

75 and above 26 14.36 

 

 The proportion of complex primary THR 

One hundred and eighty-one complex primary total hip replacement surgeries were done. 

This constitutes 48% of the total 374 primary total hip arthroplasty done within the 

specified period. Complex total hip arthroplasty surgeries were common among males 

100(55.3%) compared to females 81(44.7%). The majority of patients 70(38.7%) who 
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underwent complex primary total hip arthroplasty aged between 55 and 74 years and there 

were only 26(14.4%) complex primary total hip arthroplasty done on patients aged 75 years 

and above.  

4.2.1 Indications of complex primary THR 

Common indications for complex primary total hip arthroplasty are femoral neck fractures 

79(43.7%) and avascular necrosis 77(42.5%). Femoral acetabular impingement contributes 

the least of all. Other indications are as shown in Figure 1 below. Femoral neck fractures 

and avascular necrosis are common in males [ 41(52.00%) and 40(52.00%)] than in female 

[38(48.00%) and 37(48.00%)] respectively. While avascular necrosis is common among 

patients aged 15 to 34 years, femoral neck fractures are common among patients aged 55 

to 74 years. (Table2). 
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Figure 2: Indications of complex primary total hip arthroplasty among patients 

operated on from the year 2015 to 2019. (n = 181) 

FNF- Femoral Neck Fractures, AVN – Avascular Necrosis, HD – Hip Dislocation, FAI- 

Femoral Acetabular Impingement  

Table 2: Distribution of common indications of total hip arthroplasty with respect to 

gender and age, AVN (n=77), FNF (n=79) 

  AVN FNF Others P-value  

Variable  n (%) n (%) n (%)   

Gender       

Male 40(52.00) 41(52.00) 19(76.00) 0.08 

Female  37(48.00) 38(48.00) 6(24.00)   

Age group       

15 to 34 31(40.26) 8(10.13) 6(24.00) <0.001 

35 to 54 18(23.38) 16(20.25) 6(24.00)   

55 to 74 23(29.87) 39(49.37) 8(32.00)   

75 and above  5(6.49) 16(20.25) 5(20)   
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4.2.2 Duration of surgery in complex primary THR 

The mean duration of complex primary total hip arthroplasty surgeries was 139.96 minutes 

and that of non-complex total hip arthroplasty was 124.61 minutes (p-value < 0.002).  

(Table 3) 

4.2.3 Blood loss in complex primary THR 

Mean blood loss in complex and non-complex primary total hip arthroplasty was 770.58 

milliliters and 673.40 milliliters respectively. (Table 3). An average blood loss among 

males and female was 768.99 and 662.74 milliliters respectively.  

Table 3: The mean and median of both duration of surgery and blood loss for 

complex and non-complex THA. 

Variable Mean (SD) Median (IQR) Min - Max P value  

Duration in 

minutes      

Complex 139.96(54.37) 130(100 - 164) 54 - 350 0.002 

Non-Complex 124.61(43.46) 117(90 - 148) 60 - 295   

       

Blood loss in milliliters     

Complex 770.58(424.99) 700(500- 1000) 200 - 3000 0.003 

Non-Complex 673.36(426.23) 500(400- 800) 150 - 3800   
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CHAPTER FIVE 

5  DISCUSSION 

 Social demographic characteristics 

This study shows the mean age of patients who underwent complex primary total hip 

arthroplasty to be 55 years with the male to female ratio being 1:1. These findings are 

similar to those published by Biant et al(24) whereby the mean age of patients at the time 

of surgery was 52.6 years with the male to female ratio being 1:1. Although Anyaehie et al 

reported a male to female ratio of 1:1 similar to this study, the mean age at the time of 

operation was relatively smaller (44.6 years)(3). The difference in this mean age could be 

due to extremes (16 to 95) in age distribution in this study. No bilateral complex primary 

THA identified on this study 

 The proportion of complex primary THA 

The proportion of complex primary total hip arthroplasty is 48%. This proportion 

corresponds with a study done by Anyaehie et al in which the proportion of complex 

primary total hip arthroplasty was reported to be 43.4%(3). On other hand, Lee et al 

reported a large (496%) proportion of complex primary total hip arthroplasty(25). This 

difference could be due to geographical differences in the study settings. 

5.2.1 Indications of complex primary THA 

Although there are some variations of indications, in this study it was found that femoral 

neck fracture and AVN are top on the list. These findings correlates with studies done by 

Lee et al and Anyaehie et al in which AVN was also found to be the common cause of 

complex hip(3)(25). In his study, Anyaehie et al reported that femoral neck fractures were 

the second most common cause of complex hip. This difference could be due increased use 

of motorbike and other vehicles in developing countries as time goes. Other studies are 

also pointing out that AVN is in top three of the indications of total hip arthroplasty(26–

28). In their study on total joint replacement in Sub-Saharan Africa, Peter et al reported 



21 
 

 
 

avascular necrosis as a frequent indication for total hip replacement and this was associated 

with increased HIV prevalence in this region(36)(37). 

5.2.2 Duration of surgery in complex primary THA 

Complex hips have altered anatomy which causes intraoperative difficulties hence 

prolonged duration of surgery. Miao et al(29) and Kingori et al(30) reported an average 

duration for normal THA to be 89 minutes and less than 90 minutes respectively which is 

relatively shorter duration. In this study mean duration of surgery for complex primary total 

hip arthroplasty was 139.96 minutes. According to Anyaehie et al(3) and Kingori et al(30) 

the average duration for complex primary total hip arthroplasty is even higher (188 minutes 

and 210 minutes respectively) than what is observed in this study.  

This finding is consistent with other studies, study done by Clarke et al on total replacement 

of the hip for avascular necrosis in sickle cell disease showed an average duration of 

surgery to be prolonged to three hours and twenty minutes(200 minutes) (31). This was 

pointed out to be due to the fact that patients with sickle cell disease have a smaller bone 

marrow canal which needs time to prepare.  

Failed implants after hip fracture fixation are not uncommon, and it is among the causes of 

complex hips which at times needs total hip arthroplasty. Mathews et al in their study they 

pointed out that conversion of failed intramedullary hip screw fixation to total hip 

arthroplasty resulted into prolonged average duration of surgery of up to 166 minutes(32). 

These findings are in consistent with what is found in this study.  

5.2.3 Intraoperative blood loss in complex primary THA 

Average intraoperative blood loss during complex primary total hip arthroplasty surgeries 

was higher than that of non-complex primary total hip. These findings correlates with that 

reported by Anyaehie et al whereby intraoperative blood loss in complex primary total hip 

arthroplasty was high (1600 milliliters) compared to its counterpart(3). Findings from this 

study is also consistent with the study done in China by Miao et al whereby an average 
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total blood loss in total hip arthroplasty was 1155(377) and was reported to be influenced 

by the indications for the surgery(29). Apart from technical intraoperative difficulties, 

complex primary total hip arthroplasty also reported to be associated with prolonged 

duration of surgery which in turn contributes into increased intraoperative blood 

loss(29)(31). 

From their study on evaluation of intra‑  and post‑ operative blood loss in total hip 

arthroplasty Ugbeye et al reported an average high intraoperative blood loss of 1222.7 

milliliters(7). Although they didn’t show the indications for those operations, they pointed 

out that prolonged duration of surgery was associated with increased blood loss. This high 

intraoperative blood loss could be due to the fact that they included a significant number 

of patients who had complex hips. Mean intraoperative blood loss in prosthetic hip 

replacement reported by Ma et al(38) is more less similar to what is found in this study 

because their replacement were done to patients with complex hips.  

In their study, Flordal et al found that during total hip arthroplasty, women had a 27% 

lower mean blood loss (P < 0.001) than men(39). These findings correspond with what is 

seen in this study whereby average blood loss among female was lower 662.74 milliliters 

than that observed in males 768.99 milliliters. (p – value < 0.02). Similar findings reported 

by Miao et al whereby gender had influence on intraoperative blood loss with male being 

at risk of increased blood loss(29). 

  



23 
 

 
 

CHAPTER SIX 

6 CONCLUSIONS AND RECOMMENDATIONS  

 CONCLUSION 

Complex primary total hip surgeries are not uncommon in our setting. The common 

indications of complex primary total hip arthroplasty are femoral neck fractures and 

avascular necrosis. Because of altered anatomy, complex primary total arthroplasty 

surgeries are associated with prolonged duration of surgery and increased intraoperative 

blood loss. 

 RECOMMENDATIONS 

Detailed preoperative planning should be done to minimize the duration of surgery and 

intraoperative blood loss.  

A prospective study should be done to evaluate details of indications of complex total hip 

arthroplasty as well as to determine other intraoperative complications during complex 

primary total hip arthroplasty surgeries. 
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CHAPTER SEVEN 

7 STUDY LIMITATIONS AND MITIGATIONS 

 Study Limitations 

Improper documentation of accurate diagnosis and indication for primary THR on 

operating theater documents and patients’ medical records. 

 Mitigation 

More than one theater documents (theater THA registry, patients’ files and anesthetic 

records) were reviewed to supplement for missing information in one of the registries. 
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Appendix I: Data extraction form. 

Research; PROPORTION, INDICATIONS AND COMPLICATIONS OF 

COMPLEX PRIMARY TOTAL HIP REPLACEMENT AT MUHIMBILI 

ORTHOPAEDIC INSTITUTE;  

JULY 2015 - JUNE 2020 

1.0 Form number …………………… 

2.0 Patient ID ……………………………… 

3.0 Age; ………………………… 

4.0 Sex;  

(1) Male 

(2) Female 

5.0 Hip operated 

(1) Right  

(2) Left 

 

6.0 Indication of THR 

(1) Femoral neck fracture 

(2) AVN 

(3) Implant failure 

(4) Neglected hip dislocation 

(5) Others (Specify) …………………………………………………………… 

 

7.0 Duration of operation ……………………………… minutes 

 

8.0 Intraoperative blood loss ………………………milliliters 

9.0 Other intraoperative challenges ………………………………………………. 
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Appendix II: Ethical clearance letter  
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Appendix III: Introductory letter  

 


