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Total hip and knee arthroplasties are well established safe surgical procedures and are 

one of the commonest major orthopaedic procedures worldwide that provide pain free, 

mobile and functional joints in cases of advanced arthritis due to any reason. The 

number of total hip and knee arthroplasties performed worldwide has been on a 

rapidly increasing trend, the rate of primary THR(Total hip replacement) per 100,000 

persons increased by 16% and the corresponding rate of primary TKR(Total knee 

replacement) increased by 42% during the 14-year period(1,2). Similar is the trend in 

prevalence of hip and knee arthroplasties in India(3) and the same is reflected in the 

number of surgeries performed at our institution. 

 

Total joint arthroplasty of hip and knee have however, not been free of morbidity. 

There has been an ever prevalent concern about the risk of complications associated 

with simultaneous bilateral arthroplasties ever since they were performed from the 

1960‟s and the decision to stage it or do it simultaneously has been hotly debated. The 

choice between unilateral, simultaneous bilateral and sequential bilateral arthroplasty 

is made depending on the diagnosis, the extent of involvement of the concerned joints 

and the financial, logistical feasibility for the patient and the medical fitness of the 

patient. The following are the definition of the three terms which have sometimes 

been inter changeably been used in various papers. 
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Staged Bilateral arthroplasty: When two of the same joints, either hip or knee operated 

one after an another under two different  anaesthesia on two different days, either in 

the same admission or 3 months or 6 months apart  or a year apart. 

Simultaneous Bilateral arthroplasty: When two of the same joints are replaced under 

the same anaesthesia with two teams operating at the same time. 

Sequential Bilateral arthroplasty: When two of the same joints either the hip or the 

knee are replaced under the same anaesthesia one after the other by one team of 

doctors. 

In this study we will be primarily discussing about sequential bilateral arthroplasty for 

hips and knees. 

There are no absolute indications for a Sequential bilateral joint surgery, Patient 

preference is important. Patients who desire a single period of anaesthesia, 

hospitalization and recovery are more amenable to having both hips and knee done 

simultaneously. The Surgeon, Medical Consultant, and Anaesthesiologist must agree 

that the patient is healthy enough to undergo the surgery. There has to be collective 

decision taken by the teams working together when executing simultaneous surgeries 

as suggested by this Venn diagram. 
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.Picture no: 1(Eric .l.Hume) 

 1: Team based approach in bilateral Sequential joint surgeries. 

The knee consensus group (4) had stated that if there is a concern between the surgical 

condition of the patient and the medical condition of the patient the medical condition 

should get more preference. 

 

1. Safety of Simultaneous Joint Replacements: 

There has been contradicting reports for the safety profile of bilateral simultaneous 

arthroplasties. Proponents of this procedure point out potential advantages including 

single anaesthesia, reduced hospital stay, lower overall costs and a single 

rehabilitation phase(5,6). However, other studies have shown increased risk of 

complication associated with simultaneous bilateral total joint arthroplasty; the 

commonly cited complications include increased blood transfusion requirement, 

higher risk of pulmonary embolism, cardiac and other systemic complications -  
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Memtsoudis et al- 12.2%,Pavone et al-21.8 %, Kiran et al-18%,Adili et al-26.8% and 

Hutchinson et al-7.53% , Keith Berrend et al-71.5%. Studies showed that the 

percentage of major complications ranged from (7.5%-71.5%). 

81% of participants in the consensus meeting in 2013(4)agreed that BTKAs(Bilateral 

total knee arthrplasty) are more invasive and complex procedures associated with 

increased risk for perioperative adverse events compared with UTKA(Unilateral total 

knee arthroplasty) in an unselected group of patients. 

However, other studies have shown a lower complication rate with simultaneous 

replacements. In a meta-analysis of 18 studies comparing simultaneous and sequential 

bilateral total knee arthroplasty, Hussain et al(7) reported that the complication rates 

were similar in the two groups. 

Complication rate simultaneous Staged 

Postoperative complications (n, %) 14 (25.9%) 8 (20.5%) 

DVT 5 (9.3%) 3 (7.7%) 

Pulmonary emboli 0 1(2.5%) 

Hematoma (n, %) 6 (11.1%) 4 (10.3%) 

Wound healing problems 3 (5.6%) 1 (2.5%) 

Peri-prosthetic infections (n, %) 0 0 

Perioperative mortality 0 0 

 

Jong et al (8), reported that there was no significant difference in complication rates 

between unilateral and simultaneous bilateral total knee arthroplasty,1.4% in the 

simultaneous group and 5% in the staged group, however blood requirement was more 

in simultaneous(3.02 units ) vs. 1.90 units in the sequential. 
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For hip arthroplasty the risk of postoperative complications in sequential arthroplasty 

is approximately 1.3 times more frequent than with unilateral total hip 

arthroplasty (9). 

Based on the contradiction in reports, Sequential  bilateral arthroplasty has generally 

been recommended only for young and healthy individuals and one needs to carefully 

consider when indicated in patients with heart disease, pulmonary insufficiency, or 

diabetes, and it is generally accepted that it is  contraindicated in patients with a 

documented patent ductus arteriosus or septal defects (9). 

Due to this discrepancy in safety, many surgeons around the world choose to play it 

safe and offer a staged approach. A study conducted by K.Kellieleitch et al in Ontario 

in 2005 found that, 65% surgeons preferred staged approach (28% 3 month and 37 % 

6 month interval),29 % performed either sequential or simultaneous (10). 

 

2. What is our experience with sequential joint surgeries? 

At our institution, a previous audit done five years back in 2010-2011 by Viswanath et 

al in an unpublished data from MS Orthopaedic thesis in 2010-2011 from patients 

operated in all the 3 units, wherein they studied 95 cases of bilateral sequential hip or 

knee arthroplasty showed a high rate of complication as follows. 

1 postoperative death following a bilateral sequential total hip arthroplasty for 

inflammatory arthritis of the hip  due to pulmonary embolism,54.8% had 

intraoperative complications with bilateral sequential arthroplasty(significant fall in 
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blood pressure(>20% drop from average blood pressure), drop in saturation(<90% or 

requiring any intervention) and arrhythmias) ,46.3% needed intensive care support in 

the immediate postoperative period for various complications and postoperative 

monitoring and 17.9%(17/95) had major postoperative complications,17.95%(17/95) 

had minor postoperative complications associated with sequential bilateral 

arthroplasties  raising concern.   

Major complications No of patients 

Cardiovascular event 5(5.2%) 

Severe hypotension 2(2.125%) 

Femoral nerve palsy 1(1.06%) 

Cerebrovascular event 2(2.1%) 

DVT(Popliteal vein thrombosis) 2(2.125%) 

Acute kidney injury 2(2.125%) 

Hip dislocation-post op 1(1.06%) 

Deep wound infection 3(3.375%) 

 

Minor complications No of patients 

Wound break down 9(9.5%) 

Electrolyte imbalance 5(5.3%) 

 

As a result, several changes were made in management of these patients: 

1) Use of tranexemic acid for reducing blood loss 
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2) Release of tourniquet before closure and achieving good haemostasis. 

3) Preoperative and perioperative pain control; with cocktail injections and regional 

blocks- to reduce pain and enable early mobilization,  

4) Presence of 2 senior surgeons for every surgery, surgeons remaining till skin 

closure,  

5) Routine use of anticoagulants postoperatively till satisfactory ambulation along 

with mechanical aids to prevent DVT,   

6) Early mobilization from postoperative day 2.   

 

3. Why has bilateral simultaneous/sequential arthroplasty become the forefront of 

discussion all over the world? 

With  recent news of death of a couple of patients following a bilateral sequential 

surgery,the government and various institutions around the globe are pushing to 

propose a criteria for good patient selection and hospital requirements for sequential 

arthroplasty to be done. 

 At a time when the nation‟s agenda is focused on health care reforms, several key 

issues are closely connected including patient safety, risk stratification, and cost. 

Apart from internal institutional pressures to be accountable, Orthopaedic surgeons 

face numerous public, governmental and external pressures. In an ever changing 

politico-economic climate, finite resources the balance between cost and the 

infrastructure needed in order to reduce the risks, both in terms of morbidity and 

mortality inherent in simultaneous/sequential joint replacement surgery.  
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We as a department have been performing simultaneous surgeries for over a decade 

and after certain changes were introduced, it has been observed that the perioperative 

morbidity, blood transfusion rates, and ICU(Intensive care admission) admissions 

have drastically decreased over the last 5-6 years to lower than 5% and we have had 

excellent results with bilateral sequential joint replacements, even high risk patients 

with appropriate preoperative stabilisation have done very well. 

Since available evidence is plagued by a strong risk of bias, we found it necessary to 

perform a thorough analysis of this controversial information and to come up with the 

best strategy to provide patients with a prompt relief of symptoms without increasing 

the risk of the complications. Therefore, the aim of the present study is to determine 

which patients are suitable for a simultaneous bilateral hip arthroplasty, hence we 

aimed at studying the perioperative morbidity and mortality of these patients 

undergoing a Sequential joint surgery. 
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AIM: 

 To study the intraoperative and early postoperative morbidity and mortality 

associated with simultaneous bilateral arthroplasties of the hip and knee. 

 

OBJECTIVES: 

Primary objectives: 

 

 To determine the incidence of perioperative – (intraoperative and early 

postoperative (till the time of discharge)complications after sequential bilateral 

total joint arthroplasty of the hip and knee, in terms of: 

 Local complications including haematoma, wound break down, 

infection, periprosthetic fractures and dislocations. 

 Systemic complications including myocardial infarction, 

pulmonary embolism, pneumonia, deep vein thrombosis urinary 

retention, paralytic ileus and CNS infarction. 

 Blood loss as indicated by drop in  Haemoglobin 

 Blood transfusion rates 

 ICU admissions 

 Mortality 

 Readmission Rates 
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Secondary objectives: 

 

 To analyse the efficacy of changes made in the Unit policies and protocols 

implemented following an audit done six years back on the complications of 

arthroplasties. 

 To identify predictors of morbidity in patients undergoing bilateral total hip  

and knee arthroplasty. 
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1. BILATERAL SEQUENTIAL KNEE ARTHROPLATY: 

Ever since bilateral sequential knee and hip replacements have been performed since 

the 1960‟s till date the safety of simultaneous bilateral total knee replacement still 

remains controversial, with some studies showing high rate of complications including 

death, while others have reported no increase in complication rate as compared to 

unilateral or staged. The 3 most recent meta-analyses comparing morbidity and 

mortality following BSTKA(Bilateral simultaneous total knee replacement) (Restrepo 

et al. 2007, Fu et al. 2013, Husain et al. 2013) all concluded that BSTKA carries a 

higher risk of postoperative mortality. Conclusions on postoperative complications are 

less sure, as meta-analyses by both Hussainet al. (2007) and Fu et al. (2013) found 

similar rates of thromboembolic and cardiac complications and also infections, while 

Restrepo et al. (2007) found a higher risk of cardiac and pulmonary complications 

following BSTKA than after staged procedures. 

When both knees have failed conservative management and require joint replacement, 

the question remains: should bilateral TKAs be performed simultaneously, 

sequentially or staged. When both knees are affected by end-stage osteoarthritis, 

replacement of 1 of the 2 joints does not fully restore a patient's function, and the 

patient remains significantly debilitated. 81% of participants of the knee Consensus 

group (4) agreed that if a patient is not deemed a candidate for same-day BTKAs, a 

second TKA should be scheduled no sooner than 3 months after the first. 
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a) Rationale behind a single stage Bilateral Knee Arthroplasty? 

Knee osteoarthritis was traditionally considered an „asymmetric‟ disease. Cross 

sectional studies have shown that bilateral knee pain is a frequent problem in the 

Population 87% of patients awaiting total knee replacement (TKR) have radiological 

evidence of osteoarthritis on the other side(11). The Study also showed that at any 

point in time, incidence of bilateral joint disease is 26% and with time the numbers 

increase exponentially, 52% at 5 years and  (70%) at the 12 year follow up. It was also 

seen that 10% of patients who had a total knee required the second side to be operated 

by 1 year(11). 

The number of total knee arthroplasties (TKAs) performed in the United States is 

projected to reach 3.48 million per year by 2030, representing a 675% increase from 

2005 (12). To ensure these rising needs are met, the role of simultaneous-bilateral 

surgery will likely expand in the treatment of patients with bilateral symptomatic 

arthritis. However, an accurate and up-to-date understanding of their risks is required 

if simultaneous-bilateral arthroplasties are to be considered over staged arthroplasties 

or unilateral surgeries(12) and adequate resources and standardisation be put into 

place. 
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b) Criteria for selection for bilateral simultaneous total knee arthroplasty-

Who is an ideal candidate? 

There have been broad guidelines which have been laid for patient selection. 

Researchers from Hospital for Special Surgery which is a frontrunner in arthroplasty 

looked at the risks of postoperative complications among patients undergoing either 

single-stage bilateral TKR or unilateral TKR and came up with the following 

guidelines.  

The following were their guidelines for patient selection. 

Absolute exclusion from bilateral simultaneous or sequential knee arthroplasty. 

- 75 years or older, ASA class III, Active ischemic heart disease, Poor ventricular 

function, Oxygen-dependent pulmonary disease.  

Increased risk for perioperative complications: 

-Insulin-dependent diabetes, Renal insufficiency, Pulmonary hypertension, Steroid-

dependent asthma, Morbid obesity, Chronic liver disease, Cerebral vascular disease. 

The consensus group 2013 put forth the following exclusion criteria.(4) 

Age>75,  ASA 3 and above, Active Ischemic heart disease (positive stress test or 

angina equivalents), Decreased left ventricular ejection fraction <50%, Active 

pulmonary disease-Pulmonary artery hypertension, oxygen dependent patients, steroid 

dependent asthma,  Exercise limiting COPD, Morbid obesity BMI >40,  Renal 

insufficiency  creatinine>1.6, Poorly controlled diabetes mellitus, Cerebro vascular 
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accident or a previous history of stroke, Chronic liver disease-Childs score B or 

greater and Major peripheral vascular disease –with presence of stents.  

The ideal candidates for bilateral knee arthroplasty in simple terms should be patients 

who are middle aged (40-65), who do not have any life threatening co morbidities, not 

overweight are active and have a general good physical condition prior to surgery. 

These patients may have the best benefit of having a bilateral knee or hip replacement 

without high risk for perioperative complications. Occasionally if the patients insisted, 

with knowledge of risks associated, we did perform bilateral arthroplasty in a selected 

few. 

 

c) Advantages of bilateral sequential knee arthroplasty: 

Various advantages of undergoing a simultaneous knee arthroplasty for a bilateral 

knee disease have been stated. 

In 1997 Ritter et al(13)in a retrospective review found that, patients receiving 

simultaneous bilateral TKA return to full function earlier, experience less total 

anaesthetic exposure and the procedure is more cost-effective. He showed that patients 

undergoing simultaneous procedure had lower rate of wound complication and 

nosocomial infections and had a similar 2 year mortality rate of 4 %.Reuben et al in 

his study in 1998 showed that a simultaneous or a sequential surgery was more cost 

effective as compared to a staged procedure. Among knees he stated that costs were 

36% less compared to a staged procedure(14). 
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In a Systematic analysis conducted by Fu et al in 2013(6) they found the following No 

significant difference was seen in regard to Neurological complications(1.01), deep-vein 

thrombosis (1.07), cardiac complications(0.52), superficial infection(0.92).The 

revision rate(0.48) and deep infection(0.52) were significantly lower in simultaneous 

surgeries. 

  

d) Disadvantages of a bilateral sequential total knee Arthroplasty: 

Despite being favoured in recent years with good evidence to suggest a significant 

decrease in perioperative morbidity and mortality for bilateral sequential knee 

arthroplasty even recent studies at good centres have showed evidences of 

complication and problems with simultaneous surgeries. 

In a study at Hospital for special surgery T.PSulco et al 2017 did a retrospective 

review of 501 patients showed the following outcomes. There were arrhythmias pre in 

5% of patients. Fat emboli were found in 3% and 2 patients (0.4%) had pulmonary 

emboli. The average units transfused was 2.6 units and allogeneic blood was required 

in 42%. There were 2 deep infections, 3 hematomas and 5 patients with delayed 

wound healing(15). 

In a Meta-analysis conducted by Camilio et al in 2007(16) they showed that the 

prevalence‟s of pulmonary embolism (odds ratio = 1.8), cardiac complications (odds 

ratio = 2.49), and mortality (odds ratio = 2.2) were higher after simultaneous bilateral 

total knee replacement. 
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A Systemic review performed by Dong Fu et al in 2013(6) where eighteen 

retrospective comparative studies were included. Pooled results showed that the 

prevalence of mortality at 30 days postoperatively, pulmonary embolism, blood 

transfusion rate were significantly higher in simultaneous TKA group.  

It was seen that, in studies published from the 1980‟s to 2005 comparing staged and 

simultaneous procedures , most studies showed a higher complication rate in bilateral 

simultaneous surgeries as opposed to staged surgeries as seen below. 

Authors Year No of 

patients 

No of 

knees 

Conclusions 

Gradilas and 

Vols 

1979 81 122 Higher Rate of 

pulmonary embolism 

Soudry et al 1985 230 304 Higher rate of DVT 

Morrey et al 1987 877 1253 Higher rate of DVT 

Lynch et al 1997 196 294 Higher cardiac 

complications 

Lane et al 1997 200 300 Higher rate of cardiac 

complications 
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In summary, bilateral simultaneous /sequential surgeries have the following 

advantages in being more cost effective, shorter duration, single anaesthesia exposure 

and better functional outcomes and have also shown to have lesser revision rates. 

However they also have shown to have some disadvantages like increased peri 

operative morbidity and mortality, wound complications, higher rate of DVT and 

cardiac complications. 

 

 

2. BILATERAL SEQUENTIAL TOTAL HIP 

ARTHROPLASTY 

 

Bilateral simultaneous total hip replacement was first reported by Charnley in 1967 

and published by Jaffe and Charnley in 1971. Over the last three decades numerous 

surgeons have attempted to define the efficacy and safety of this procedure, compared 

with unilateral THR or staged bilateral procedures. Advocates of bilateral 

simultaneous THR suggest that it leads to an overall reduced hospital stay, shorter 

Dorr et al 2002 153 227 Higher rate of cardiac 

complications 

Ritter et al 2003 3998 6200 Higher rate of mortality 

Gill et al 2003 2848 3048 Higher rate of mortality 
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anaesthetic and surgical times, faster rehabilitation and improved cost-effectiveness. It 

is contested, however that it is associated with an increased rate of complications, 

including deep-vein thrombosis (DVT), cardiopulmonary problems and increased 

medical morbidity making it an unfavourable procedure. 

The main goal when treating these patients is to achieve the maximum efficiency 

without increasing the risk of perioperative complications, therefore, the decision 

regarding the best moment to operate the second hip comes into question. Although 

studies have addressed this topic, whether a simultaneous or staged surgery should be 

performed remains controversial just as we mentioned for total knees. 

 

a) Indications and rationale for bilateral sequential Hip arthroplasty: 

Disabling hip pain requiring total hip arthroplasty (THA) can have a variety of 

aetiologies, most of which like in Knee are found bilaterally. Bilateral hip disease can 

be caused by a single disorder or by a combination of two discrete processes. It has 

been estimated that 25% of patients with osteoarthritis requiring total hip replacement 

will need a bilateral replacement(17). Primary osteoarthritis (OA) of the hip, one of 

the most common disorders associated with severe hip pain and disability in the 

elderly especially in western countries, has a prevalence of 3.1% and occurs bilaterally 

in 42% of patients. Rheumatoid arthritis of the hip, although less common with an 

incidence of at least 0.2 per 1,000 per year, affects hips bilaterally in greater than 50% 

of patients. Other aetiologies of hip also present bilaterally. Hence screening of both 

hips is important and treatment for both hips at the same sitting for various reasons 

took center stage. 
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There are no absolute indications for a simultaneous surgery compared with staged 

procedures. The strongest indication is severe deformity in both hips in a medically fit 

patient. A relative indication is the presence of a condition that may retard the 

rehabilitation process. For instance, a contralateral contracture might produce a 

suboptimal result. 

 

b) What is the patient selection criteria for hips? 

Patient selection criteria is almost comparable to the one listed above for bilateral 

simultaneous total knee replacements. An important factor to keep in mind is the 

absence of tourniquet and the possibility of a higher amount of blood loss and blood 

product requirement and the process of reaming with higher incidence of fat emboli 

and cardiopulmonary problems. 

Studies by Garland et al  (18) and Rasouli et al(19) showed that the following were 

characteristics of patients with comparable outcomes to a staged hip arthroplasty. 

 

1. Age <75 

2. No active cardiovascular disease 

3. No Rheumatoid arthritis 

4. ASA<3 

There is no evidence to say that patients who do not fulfil the above criteria have a 

safe outcome during bilateral surgery. 

The available evidence supports the performance of simultaneous hip arthroplasty in 

selected patients (not older than 70-75 years, ASA 1-2, without cardiovascular co 
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morbidities) and suggests the avoidance of staged surgeries within the same 

hospitalization.(20) 

The existence of a documented patent ductus arteriosus or septal defect, which would 

allow access of embolized material, such as fat droplets, to the arterial system and thus 

directly to the brain and other vital organs, is one of the few absolute contraindications 

to single stage bilateral THA.  

 

c) Advantages of bilateral sequential hip arthroplasty 

 

Advantages in bilateral simultaneous hip arthroplasty are similar to those in Knees. 

These have been stated in numerous studies over the past 30 years. The very first 

literature on bilateral simultaneous hip arthroplasty showed good outcomes and 

advantages with minimal added risks. Jaffe and Charnley in 1971 published a review 

of 50 consecutive patients in whom Charnley had done bilateral low-friction 

arthroplasty. 

Salvati et al reviewed three groups of bilateral THAs done at the Hospital for Special 

Surgery from 1970 to 1976. Group I consisted of single stage procedures, group II of 

bilateral THAs done during the same admission, and group III of bilateral THAs done 

during separate admissions. He noted a marked reduction in cost associated with less 

time in surgery and decreased length of hospitalization. They did not find a higher 

complication rate within any particular group. 
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In a prospective study, Cammisa et al 1988 compared 23 patients who had single-

stage bilateral THA with 12 patients who had unilateral THA. They concluded that 

perioperative morbidity of single-stage bilateral THA was no greater than that with 

unilateral THA with regard to cardiopulmonary function and overall clinical 

outcome(21) 

Mark lorenze(17) reported a 24% decrease in costs of surgery and another study by 

Jeffrey et al(22) reported bilateral simultaneous sequential total knee arthroplasty was 

36% less costly than 2 unilateral total knee arthroplasties. 

A study by Shusaito et al(23) in 2010 comparing single stage hip replacements to a 

two stage replacements showed there is a significant decrease in hospital stay by 5-6 

days when compared to two separate admissions in a two stage procedure.  

Many recent studies have demonstrated similar rates of DVT, mortality, pulmonary 

embolism and infection between staged and simultaneous procedures(17,24,25). 

Essentially the advantages as most authors describe are, single anaesthesia exposure, 

short hospital stay, less costs, decreased surgical time. 

In recent years most authors have documented no difference in major complications 

and describe similar outcomes between staged and simultaneous hip arthroplasty. 
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d) Disadvantages of a bilateral sequential hip arthroplasty 

 

The main concern associated with Simultaneous bilateral THA is the additional 

cardiopulmonary insult associated with embolization of the contents of two femoral 

canals (particularly with cement pressurization) at the same sitting. The additional 

impact on the three arms of Virchow's triad (stasis, hypercoagulability, and intimal 

injury) associated with the added surgical insult of two wounds and operations can 

lead to an increase in postoperative thromboembolic events. 

In 1979, Charnley reported that the incidence of fatal pulmonary embolism after 

bilateral low-friction arthroplasty was 1.65%, and the incidence of nonfatal pulmonary 

embolism was 12.8%. 

The second most commonly encountered problem is the blood loss and need for more 

blood transfusions and blood products. 

In the audit done at our institution in 2010, the average number of blood transfused 

per case was 1.9 units for simultaneous total hip replacements. 

Y-H KI showed that patients with bilateral THR required more blood transfusions and 

a longer hospital stay than those in the unilateral THR group(26). 

Ritter and Randolph previously reported that simultaneous bilateral THA showed an 

increased incidence of deep venous thrombosis (DVT), pulmonary embolism, and 

myositis ossification, while the duration of hospital stay averaged 1 week longer and 

operative time and blood loss doubled as compared with patients who underwent a 
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single unilateral operation, he also showed an increased rate of both phlebitis and 

myositis ossificans in patients undergoing bilateral simultaneous hip surgeries(9). 

 

The following are a list of recent and older studies comparing simultaneous to staged 

procedures over 25 years. 

Study No of Patients Results 

Quadri et al-2015 48 No difference 

Gartland et al-2015 42238 Simultaneous surgery safe 

in young and healthy 

patients. 

Rasouli et al-2014 16330 More complications in 

staged patients done in the 

same hospital admission 

Johnston et al -2011 589 More complications in 

Simultaneous 

Lindberg et al-2013 680 No difference 

Aghayev et al-2010 1918 No difference 

Hopper et al-2009 2092 No difference 

Berend et al-2007 277 More complications in 

simultaneous 

Bhan et al-2006 168 More bleeding in staged 

and more transfusion in 
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simultaneous 

Parvizi et al-2006 196 No difference 

Alfaro-adrain et al-1999 202 No difference 

Eggli et al-1996 255 No difference 

 

As we can see, most of the studies report no difference between  complications and 

outcomes between the staged and simultaneous groups and report simultaneous 

surgeries to be safe if the appropriate measure are taken in the peri-operative period 

and if the patient selection is good. 

 

3. MAJOR COMPLICATIONS OF A SEQUENTIAL 

SURGERY: 

a) Mortality: 

The safety of bilateral simultaneous knee or hip replacement in terms of mortality has 

been extensively studied and is still debated with inconclusive results. Authors have 

studied 30-day, 90-day and 1 year mortality. However in our study we have studied 

early mortality following a bilateral simultaneous procedure in the same admission.  

Gromov et al(27)  in his study observed that the 90 day mortality was 0 % after a 

bilateral simultaneous procedure in a retrospective study of 284 patients.  
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Chua et al(28) 2018, in one of the largest studies of bilateral knee replacements of 

36,000 cases, found the 30 day mortality to be 0.17% for bilateral simultaneous 

surgery. They found age and ASA grade to be higher in the simultaneous group. They 

reported a statistical difference between the simultaneous group and the staged 6 

weeks to 3 months group. 

In another large study by Sheth et al (29), in a study of 11,118 undergoing total knee 

replacement, they found  early mortality to be 0.28% in simultaneous procedures and 

0.1 in staged. 

In a study done in our institution in 2010-2011 on bilateral simultaneous patients, of 

95 patients one patient died due to massive pulmonary embolism. 

In general the mortality in a simultaneous surgery is (0.25-0.3) % and is 0.15-0.20 in a 

unilateral surgery. 

Age >75, rheumatoid, cardio pulmonary problems, ASA 3 or 4 were associated with a 

higher mortality. 

b) Admission to Intensive care unit: 

 

Patient safety is of utmost importance in an elective total joint replacement surgery. 

Being able to identify risk factors that might predict complications and intensive care 

unit (ICU) admission proves instrumental in reducing morbidity and mortality. 

The rates of ICU admissions in simultaneous procedures have generally found to be 

much higher than the staged or unilateral. As most of the patient undergoing knee and 

hip replacements in the elderly age group with multiple co morbidities close 
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monitoring to avoid further complication is required. The most common indications 

for admission was found to be planned admission for monitoring, blood loss, 

hypotension and respiratory problems, need for oxygen and when more than 4 bloods 

transfused, postoperative MI and arrhythmia, especially in older age groups and those 

with higher risk factors, age> 75 years, body mass index > 35 kg/m
2
, creatinine 

clearance < 60 ml/min, revision surgery, and prior myocardial infarction were all risk 

factors for ICU admission. 

In a study done by Vishwanath et al in our institution on 95 cases, 44 patients (46.3%) 

of patients required postoperative monitoring in Intensive care unit with an average 

duration of stay of 2.4 days. 

Our institution‟s and units experience with risk stratification and preoperative ICU 

triage has resulted in a reduction in planned ICU admissions and postoperative 

complications after a bilateral simultaneous joint surgery since 2013. 

Studies done over the last 5 years have showed a significant decrease in the rates of 

intensive care admissions for bilateral simultaneous cases. 

Parviziet al(30), reported 4% of those undergoing unilateral total hip arthroplasty 

(THA), and 12% of those having bilateral hip arthroplasty, may require unplanned 

ICU admission. 

Kamath(31), in his study reported that rates of ICU admission in bilateral 

simultaneous hip replacement was 7.1%. 
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Bullock et al(32) showed the rates of admission of bilateral simultaneous knee 

replacements to ICU was 3.9% when compared to unilateral which was 0.59%. 

 

C) Blood and Blood product transfusion: 

 

Blood loss is one area of concern in patients undergoing bilateral simultaneous 

replacements more so in patients with co morbidities like cardiac disease, bleeding 

diathesis, renal disease, hypertension and inflammatory arthritis and patients requiring 

complex procedures with long duration of surgery. 

Higher rates of transfusions have been described in bilateral simultaneous total hip vs. 

total knee which is done under tourniquet. In an audit conducted by Viswanath et al in 

our institution, he showed that on the whole a bilateral procedure on an average 

requires about 1.4 units of blood. In his study he also found that 56% of patients 

required 2 or more units of blood. 

Rate of blood loss varies with duration of surgery, type of anaesthesia, type of 

protocols used, use of tranexemic acid, soft tissue handling(32). 

Several ideas to reduce blood loss were also studied ,which included tranexemic acid, 

local infiltration, haemostatic matrix, fibrin sealant and tourniquets(33–35) which 

have significantly reduced the peri-operative blood loss and need for blood 

transfusions. Most of the authors from the consensus statement 2013 agreed that use 

of tranexemic acid has reduced perioperative blood loss and the need for blood. 
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Hafez et al(36), showed us in a study of 54 simultaneous total knee patients 16.6% 

needed blood transfusions and all were women. 

The mean units transfused per patient in various studies have varied from 1 -3.5 

units/case. 

Problems with Increased rate of blood transfusions are increased in infections-PPJI, 

Immune reactions. 

Allogeneic blood transfusion has been previously identified as an independent risk 

factor for infection after total joint arthroplasty. Increased levels of white blood cells 

(WBCs) may lead to immunomodulation (37).This above scenario is more relevant for 

bilateral procedure where the transfusion rates are higher and  hence adequate 

measures ought to be taken and blood transfused only when required. 

 

d) Infections: 

As expectations after total joint arthroplasty are high, the occurrence of a peri 

prosthetic joint infection (PJI) can be overwhelming to the patient, consisting of serial 

interventions and antibiotic administration; they can have an enormous psychosocial 

and economic impact. 

 Despite our increased knowledge and available preventive measures, including 

prophylactic antibiotics, body exhaust suits, laminar air flow rooms, and so forth, PJI 

prevalence continues to range between 1% and 3%(38,39). 
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Houtari k et al showed the incidence of deep SSI in bi- and unilateral THAs and in bi- 

and unilateral TKAs was 0, 0.5, 1.0 and 0.9%, respectively. Following bilateral 

operations, four deep SSIs were detected, all from bilateral TKAs, three of which were 

on the second operative side(40). 

Hooper et al (41), using registry data, reported that patient-reported infection rates for 

simultaneous and staged bilateral THA were 2.6% and 1.0% respectively.  

Factors having a high predilection for infection: 

1. Diagnosis-Inflammatory arthritis-use of immune modulators, immune suppressive 

therapy, dysplastic joints and severe deformities-Due to surgical time and poor soft 

tissue condition(42). 

2. Use of allogenic blood transfusions. 

3. Male Gender is also an independent risk factor(43),reasons unknown yet. 

 

e) Cardiopulmonary complications: 

 

Cardiac complication represents a major cause of morbidity and mortality after total 

joint arthroplasty. Most studies have showed the mean age in studies to be above 60, 

as a single stage surgery means longer duration, more blood loss, the fluid balance is 

altered and this can cause a massive strain on the patient‟s cardiopulmonary system   

taking into account their age. Cardiac complications are associated with increased 

hospital mortality, increased length of stay, increased non-cardiac events and 

increased health expenditure. 
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Cardiac complication can be myocardial infarction (MI)-STEMI/NSTEMI, angina 

equivalents or new-onset arrhythmia and heart failure. The consensus group Parvizi et 

al 2013 agreed that physicians and hospitals should consider using more restrictive 

patient selection criteria and exclude those with a modified cardiac risk index greater 

than 3 to mitigate the potentially increased risk(4) 

Risks factors that increase the chance of having a cardiac event, age>80, prior cardiac 

disease, obesity .Feng et al had showed that single stage bilateral procedures had a 

higher chance of cardiac events when compared to unilateral arthroplasty (odds ratio -

1.57). Jenny et al(44) demonstrated 2.4% cardiac complications in their study, 

Restropo (16) in 2007 found the odds of having a cardiac event in a single stage 

surgery  as compared to a unilateral procedure was 2.2 times higher. 

 

f)  Acute kidney injury (AKI) : 

 

Perioperative AKI is associated with an increased morbidity and mortality in 

hospitalized patients. AKI can be renal, pre renal and post renal.  

Post-renal AKI can be caused by urinary tract obstruction,pre-renal aetiologies are the 

most common postoperative causes of AKI, occurring secondary to decreased renal 

perfusion due to reduced cardiac output, hypervolemia, or fluid sequestration (45). 

Ritter et al (46) proposed that the diminished intravascular volume, secondary to an 

inability of certain patients to manage the fluid shifts that occur during bilateral total 

knee arthroplasty, as one of the cause of hemoconcentration and subsequent elevation 

in serum creatinine(46).He reported an incidence of 11.2%. 
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Type of surgery, anaesthesia(spinal had less incidence of AKI),post-operative 

NSAID‟s, ACE inhibitors, older age, chronic kidney disease, cardiac disease, massive 

transfusion are all factors that can independently  increase risks of AKI. 

 

g) Pulmonary Embolism: 

It is one of the most frequent causes of mortality in a single stage bilateral 

arthroplasty. Over the last 15 years, efforts have been made to reduce the incidence of 

venous thrombosis and PE by mechanical and pharmacological interventions and 

various protocols have been proposed. 

In 1979, Charnley reported that the incidence of fatal pulmonary embolism after 

bilateral low-friction arthroplasty was 1.65%, and the incidence of nonfatal pulmonary 

embolism was 12.8%. 

The phenomenon of fat embolism during THA was recognized early on during the 

history of THA. Some fat embolism occurred during the acetabular component 

seating, but most of the insult occurred during femoral component insertion. Fat 

emboli are believed to reach the systemic circulation either directly across the 

pulmonary capillary bed or indirectly via shunts (eg, a patent ductus arteriosus). In 

this way, embolic content can get directly to vital organs, such as the brain or the 

myocardium(47). 

In a study done in 2014 by Yeager et al(48) he compared the incidence of pulmonary 

embolism in unilateral and bilateral THR and TKR. He found the incidence to be 

1.87% in knees and 0.52% in hips. 
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Memtoudis et al(49) and Ritter et al(46) also looked at the rates of pulmonary 

embolism and found them to be 0.89 % and 0.9% respectively following bilateral total 

knee replacement. 

 

h) Deep Vein thrombosis: 

DVT is another potentially fatal post-operative complication. Despite many protocols 

and measures to prevent it, studies still show a higher incidence among single stage 

sequential surgeries. Hence risk stratification is important, to identify and treat those 

who are at a higher risk accordingly. 

Factors that increase incidence of DVT- Previous history of thrombotic events, 

hypercoagulable states-Malignancy, oestrogen use, family history, smoking, hormone 

replacement therapy. In such cases the chemo-prophylaxis should be more aggressive 

and should be used in conjunction with mechanical measures. 

Meehan et al (50) showed that 0.86% patients develop DVT in the  first two months 

after a single stage procedure . 

Liu et al in a study in 2019 on knees showed that in the simultaneous group there was 

1.21 times more at risk of developing DVT than patients undergoing staged. 

Pulmonary embolism was the dominating cause (40%) of death in the simultaneous 

group and a considerably less common cause of death in the staged group suggests the 

increased embolic load during simultaneous causes increases the  mortality(51). 

Jenny et al (44) in a multicentre study on simultaneous knees showed  almost 8% 

patients had DVT. 
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However many recent studies have showed no cases of DVT which could be due to 

their study population and their thromboprophylactic measures. 

 

i) Neurological Complications: 

A higher rate of postoperative neurological complications in the single stage bilateral 

group can be explained by a number of factors, including increased postoperative 

blood loss, increased hypoxemia and anaemia, increased need for analgesics, and 

increased fluid shifts and potential electrolyte imbalances. 

 However, neurological complications, together with the increased demand for nasal 

oxygen are linked to increased systemic dissemination of fat from the displacement of 

intramedullary fat intra operatively. Several authors have shown that bilateral 

procedures result in an increased prevalence of fat emboli with resulting neurological 

and pulmonary symptoms(51). 

Our study in CMC done in 2010 had 2.1% patients having neurological complications. 

Most studies do not show any difference between staged and simultaneous procedures. 
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J.Other complications: 

Some other complications have been reported with bilateral simultaneous surgeries. 

Such as electrolyte imbalance –most commonly hyponatremia(49) with a relative risk 

of 2.2 over staged, gastro-intestinal problems like post-operative paralytic ileus and 

thrombophlebitis, myositis ossificans. 

Respiratory Complications- Liu et al in his meta-analysis 2019(51), showed 1.6% had 

respiratory problems postoperatively like infections as opposed to 1.1% in the staged 

group. 

Urinary Retention is another common post-operative complication and has been 

reported in literature, in a study in India in 2005 by Krisknakiran et al(52), he had 3 

out of his 50 bilateral patients(6%) having post-operative urinary retention, but found 

no difference between simultaneous and staged. 

Other not so commonly seen complications like dislocations, periprosthetic fracture 

have all been documented by some authors in small numbers less than 1% in most 

studies(44). 
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a) Type of study: 

The study was fully approved by the IRB of the institution. This is a descriptive study 

with a retrospective and a prospective arm-Bidirectional cohort. 

Data was collected from discharge summaries, In - patient records, anaesthesia record, 

operation notes, nurse‟s records and Out - patient records, clinical workstation, and 

blood bank records. 

b) Data Collection: 

 

 
 

Data measurement: 

 Incidence of complications: Number of individual and overall complications / 

total number of cases (Obtained from IP chart). 

 Drop in Hb = (Last documented Hb before surgery) – (First documented Hb 

after surgery) - details from Clinical work station. 
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 Blood transfusions – details from Blood bank – number of units of blood 

transfused perioperatively. 

 ICU admission: number of patients requiring ICU admission. 

 Mortality: Number of deaths / total number of cases (obtained from IP chart). 

 

c) Setting: 

 

The study is in the setting of a single tertiary care hospital (CMC Vellore) at 

the Department of Orthopaedics – Unit 2. The study intends to include all 

patients who underwent sequential bilateral total hip and knee arthroplasty 

between 01/07/2013 to 15/7/2019. 

 
d) Participants: 

1. Inclusion criteria: 

 Patients who underwent primary sequential bilateral total hip or 

knee arthroplasty, under Orthopaedics unit –II, between 

01/07/2013 to 15/7/2019 

2. Exclusion criteria: 

 Patients who had a staged bilateral total arthroplasty 

 

e) Rationale: 

 The time frame is chosen after the point which changes were 

implemented in response to the previous audit. 
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f) Outcomes: 

Each of the following will be determined for the entire sample, hip arthroplasty 

group, knee arthroplasty group: 

 Incidence of intraoperative complication expressed as a percentage –

incidence individually and combined. 

 Hypotension(MAP<50mm Hg) for >=10 min 

 Desaturation <90%SPO2 requiring intervention 

 Arrhythmia- Any arrhythmia causing decompensation of 

patient and warranting intervention. 

 

 Incidence of local complications expressed as percentage – individually 

and combined including 

 Haematoma- Collection warranting evacuation 

 Wound break down-Discharge lasting >7 days with 

erythema requiring surgical action. 

 Infection-Documented culture from discharge that 

required a wash out. 

 Peri-prosthetic fractures-In the perioperative period, not 

related to any major trauma. 

 Dislocations-In the perioperative period, not related to a 

major trauma. 

 Deep vein thrombosis-Confirmed by colour Doppler. 
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 Incidence of systemic complications expressed as percentage – 

individually and combined including 

 Pulmonary embolism-Confirmed By CT- Angiogram 

 Myocardial Infarction-confirmed with ECG and enzymes 

 Pneumonia-Chest X-ray 

 Urinary retention/acute kidney injury-documented culture 

and creatinine 

 Paralytic ileus-Requiring decompression with an NG tube 

 CNS infarction-Documented by a CT Brain 

 Electrolyte imbalance 

 

 Peri– operative blood loss as indicated by drop in Haemoglobin 

 Percentage of ICU admissions following arthroplasty of hip or knee; the 

reason for and the duration of the same. 

 Blood transfusion rates peri operatively-Mean Units used / Transfusion 

rate 

 Mortality rate, expressed as percentage. 

 Readmission Rates- as a percentage. 

 

Sample size calculation 

 Sample size calculation is based on the comparison of complication rate before 

the new protocol and assumed complication rate for the same.  
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 The percentage of complications as per our previous audit 18 % and the 

“expected” complication for the new protocol is assumed to be 8%. The sample 

size calculation is made for new proportion of 5%, with 5% error and 80% 

power and tabulated below. 

Assuming our present complication to be 8%, we found the sample size to be 

97. 

 The following formula was used for the calculation. 

 

 

Statistical methods: 

• The incidence was presented with 95% CI.  

• The relation between the complication and the continuous variables were 

analysed using independent t - test/ Mann-Whitney u test (rank sum test).  

•  Chi-square test was used to compare the complication rate with categorical 

variables.  

• Logistic regression analysis was performed to study the relationship between 

complications and risk factors. 
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Perioperative and surgical protocol 

a) Preoperative work up: 

1. Thorough physical and clinical examination and evaluation of co morbidities 

2. Preoperative Investigations: 

-Complete blood counts, creatinine and urea, blood borne virus screen, 

electrolytes, electrocardiogram, chest x-ray and a recent x-ray of the hip or the 

knees 

3. Additional Investigations: 

-HbA1C if diabetic 

- ECHO- If there is any abnormal ECG or patients with cardiac history or 

symptoms –angina equivalents. 

-Spirometry-For active pulmonary disease such as COPD and Asthma on 

steroids and activity restriction 

- LFT, albumin –Chronic liver disease 

 

b) Risk stratification: 

Patients are worked up in detail and the following risks are assessed. 

1. Risk assessment for risk of bleeding. (Standard/High) 

2. Risk assessment for pulmonary embolism. (Standard /High) 
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Based on this, post operatively prophylactic anticoagulation is decided 

1. If patient is at standard risk for both PE and major bleeding or at elevated risk 

for PE and standard risk for major bleeding 

- Injection Clexane starting 12-24 hours postoperatively till 4
th

 day until they 

ambulate well-once daily subcutaneous-Injection Clexane 20mg s/c  

-Aspirin 75mg once daily for 4 weeks from day 4 

-Mechanical prophylaxis. 

2. Patients at standard risk of PE and are at an elevated risk of major bleeding 

-Mechanical prophylaxis only 

-No chemoprophylaxis 

-If patient was preoperatively on Aspirin, restart same dose after drain removal. 

3. Patient at elevated risk of both PE and major bleeding 

-Discuss case with Haematology and take a call 

-Mechanical prophylaxis. 

Ward protocol for postoperative mechanical DVT prophylaxis 

-Active Dorsiflexion and plantar flexion of ankle and toes and should be 

performed in sets of 10-20 every half an hour. 

-Passive ankle dorsiflexion and plantar flexion with calf massage should be 

performed in sets of 10-20 every half hour. 
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-Patient made to sit up and out of bed 4-5 times a day. 

*If patient is on Sulfasalazine –We omit use of Aspirin. 

 

c)  Intra Operative Protocol: 

a) Anaesthesia-General, General+epidural, Spinal+epidural-Call taken by 

anaesthetist and patient. 

b) Prophylactic antibiotics given 30min before shifting from the ward. 

-Injection Cefuroxime 1.5gm stat Dose. 

c) Injection tranexemic acid 500mg IV given before start of surgery along with 

the antibiotics and 2 other doses repeated at 6 hours and 12 hours. 

d) Sterile Tourniquet at 350mmHg for both knees  

e) Intraoperative blood loss estimated by surgeon and anaesthetist and intra 

operative arterial blood gas used to see if there is any blood requirement 

transfusion done if the maximum allowable  blood loss has been exceeded. 

f) The opposite knee is started just after the first knee is being closed, as for hips 

one side is closed and dressing done and the second side turned to lateral and 

freshly painted and draped. 

g) One 10 g bore drain placed for knee and hips and fully charged. 

h) One of the senior surgeon stays till wound closure 
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i) Patient monitored in the recovery room for a minimum of 1hour. 

d). Postoperative Monitoring and ward management: 

a) Assessed on arrival-Vitals 

b) Postoperative haemoglobin on arrival in the ward and the following day if 

required. 

c) Fluids for 6-12 hours 

d) Strict Input and output charts 

e) Catheterisation only if patient hasn‟t voided for 6-8 hours from the time of 

surgery. No use of red rubber Tube. 

f) Dressing done only if soaked. 

e) Patient is made to do static and dynamic quadriceps exercises on day 2 and 

allowed to sit in bed and stand. 

f) Drain removed on third postoperative day and x-rays done and appropriate 

physiotherapy and ambulation initiated. 

g) IV antibiotics stopped after 48hours, no oral antibiotics given.  

h) Analgesia- intravenous paracetamol/Morphine PRN for the first 48hours, 

after which oral analgesics is continued. 

i) Discharge-For bilateral hips Suture removal is done on the 10
th

post operative 

day and patient is discharged to follow up after 3 weeks. 
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For bilateral knees, patient is discharged at the end of 10days if the wound is 

healthy and suture removal done on 14
th

post operative day. 

If any patient with inflammatory pathologies were on Disease modifying anti-

rheumatic drugs prior to the surgery, a rheumatology opinion is obtained and 

the medications restarted after suture removal. 

As most of our patients are in the Geriatrics population and perioperative 

medical problems are seen by the Geriatrics team. 
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A.Descriptive characteristics  

 

1. Number of Patients 

 A total of 259 patients (518 joint) underwent bilateral simultaneous joint replacement 

surgeries from 1.7.2013 to 15.7.2018 and fulfilled the study criteria. 

 

 

 

 

Figure no.1: Joint involved-Hip /Knee. 
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2. Year Wise distribution: 

 

 

Figure no 2: year wise statistics 

 

3. Age and Sex distribution: 

 

3.1Age: 

The overall mean age was 47.5years, with youngest patient being 13 and oldest 

patient being 84. 

Average age among bilateral Knee: 57.10 years 

Average age among bilateral hips: 35.5 years 

8 patients were above 75 years old 
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3.2Sex: 

 

In our study, we found that overall the number of male and female undergoing 

bilateral simultaneous surgeries were almost equal. 

 

Figure no 3-Sex distribution 

 

HIP: 

Out of 117 hips, 80(68.4%) were male. 

KNEE: 

Out of 142 knees, 94(64.1%) were female. 
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4. DIAGNOSIS: 

The total distribution including both hips and knee were as follows. 

 

Figure no4: Diagnosis 

 

111(42.8%) patients had a diagnosis of some form of inflammatory arthritis. 

Inflammatory arthritis included- (Rheumatoid, ankylosing spondylitis, SLE, 

psoriatic, juvenile idiopathic arthritis and others which consisted of undiagnosed or 

rarer forms of inflammatory arthritis.) 

116(44.7%) patients had a diagnosis of degenerative arthritis. 

 

116 

30 

57 

26 

2 1 3 4 2 3 1 

14 

0

20

40

60

80

100

120

140
Diagnosis 



54 
 

 

4.1 HIP: 

 

 

 

Figure no5: Diagnosis Hip 

 

There were 0 patients who had a primary degenerative disease of the hip 

89(76%) patients had inflammatory arthritis with ankylosing spondylitis being the 

most common 54(60.6%) patients among the inflammatory. 
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4.2 Knee: 

 

Among bilateral knees 116(81.6%) had primary degenerative osteoarthritis. 

18(12.6%) patients in our study among the knee joints had rheumatoid arthritis. 

 

 

Figure no6: -Diagnosis Knee 
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5. MEDICAL CO MORBIDITIES: 

 

 

Figure no7: Medical comorbidities 

 

Hypertension was the most common co morbidity 109(42.1%) 

45/259(17.39) % patients had 2 or more complications. 

50.58 %( 131/259) patients had no complications. 
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Figure No 8: Cardiac Disease (13) 

(MI-MYOCARDIAL INFARCTION, AS-AORTIC STENOSIS, AF-ATRIAL 

FIBRILLATION) 

 

RCRI (Lee’s Revised cardiac risk index): 

 

 

 

Figure No: 9: RCRI Index 

5 patients had Ejection fraction less than 45%. 
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6. ANAESTHESIA: 

All patients underwent one of two types, General anaesthesia and Regional-Spinal 

with or without Epidural for postoperative analgesia. 

 

Figure no10: Type of Anaesthesia 

 

Hip: 

Out of 117 patients, 94 patients (80%) received General anaesthesia. 

Knee: 

Out 142 patients, 84 patients had Spinal (60%). 
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7. Body Mass Index(BMI): 

The average BMI in our study was 26.3, Hips: 23.95, Knees: 28.11 

 

Figure No 11: BMI 

 

8. ASA Grade: 
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Figure no 12: ASA grade 

The American society of Anaesthesiologists graded patient‟s physical status and 

fitness of patients before surgery. 

We had 15 patients with ASA grade 3, who had uncontrolled medical problems. 

 

9. Duration of surgery: 

The average duration of surgery was 176 minutes (100-330minutes) 

Average duration for a simultaneous Hip: 183.53 minutes 

Average duration for a simultaneous Knee: 169.93 minutes 

 

10. Starting Packed Cell Volume-PCV 

 

Figure no 13: Starting PCV 

2 

21 

94 

142 

0

20

40

60

80

100

120

140

160

<24 24-30 30-35 >35

Starting PCV 

Starting
PCV



61 
 

The mean startingPCV is -36.48 

23 (8.88%) of patients had a starting PCV below the required value of a minimum of 

30. 
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B) COMPLICATIONS 

 

1. BLOOD TRANSFUSION: 

 

Mean Transfusion rate per single stage surgery: 

Hip: 1.03units 

Knee: 0.35units 

Overall: 0.69units 

 

1.1. Intraoperative transfusion: 

 

Figure no14:  Intra operative transfusions 

200(77.2%) patients required no blood transfusions intraoperatively. 

19 (7.33%) patients required 2 or more blood transfusions. 
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1.2. Postoperative transfusion: 

 

Among hips, 14.5 %( 17/117) of the patients needed 2 or more transfusions 

intraoperatively and 12.7 %( 15/117) needed 2 or more post operatively. 

It was found that among the hips, those who had 2 or more transfusions the mean 

duration if surgery was 214 min, 30 min more than for patients who received less than 

2 transfusions. 

Among Knees, 2.11 %( 3/142) of the patients needed 2 or more transfusions intra 

operatively and 11 %( 10/142) of patients needed 2 or more units post operatively. 

 

 

Figure no 15: –Postoperative transfusion 
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1.3. Total Perioperative transfusion : 

 

 

Figure no 16:  Total transfusions 

 

63.7% patients did not require any transfusions. 

52/259 (20.07 %) had 2 or more transfusions in the peri-operative period. 

Among patients who had inflammatory arthritis as diagnosis 33.9 %( 38/112) 

required two or more peri operative transfusions 
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HIPS:

 

Figure no 17: Total transfusion Hips 

 

KNEE: 

 

Figure no 18: Total transfusion Knees 

80% Patients did not require transfusions among knees. 

54 

25 27 

10 

2 

0

10

20

30

40

50

0 1 2 3 >4

Number of units

113 

15 
5 4 2 

0

10

20

30

40

50

60

70

80

90

0 1 2 3 >4

number of patients



66 
 

2. Drop in Haemoglobin: 

 

Mean Drop-2.59g 

Mean Drop in Hips-2.98 

Mean Drop in Knees-2.26 

 

 

3. Intraoperative complication: 

 

3.1. Hypotension: 

Incidence of Significant hypotension: MAP <50mm Hg for >10min 

Overall: 6/259=2.3%Hips: 3/117=2.5% Knees: 3/142=2.11% 

 

Figure no 19: Intraoperative Hypotension 
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3.2. Desaturation: 

Incidence of desaturation: 

Overall: 8/259=3%, Hips: 3/117=2.5%, Knees: 5/142=3.5% 

 

Figure no 20: Desaturation 

 

3.3. Cardiac Arrhythmia: 

Incidence of Cardiac arrhythmias: 

Overall: 2/259=0.77% 

Hips: 0/117=0 

Knees: 2/142=1.4% 

 

-The 1
st
 patient was a 61 year old gentleman, diabetic and hypertensive with IHD-post 

surgery and ICD-EF -37%, ASA grade 3, his surgery went on for 205 min. He 

developed Rhythm disorder with pVcs and had hypotension and was shifted to ICU. 
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-The 2
nd

 patient was a 37 year old with ankylosing spondylitis no co morbidities who 

developed st depression and SVT was also shifted to ICU for monitoring and 

stabilisation. 

Total Incidence of intraoperative complications=6.1% 

 

4. Local Complications: 

Overall Incidence: 5/259=1.93% 

Bilateral Hips: 1/117=0.85% 

Bilateral Knee: 4/142=2.81% 

 

 

Figure no21: Local Complications 
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5. Systemic Complications: 

Overall:  5/259=1.93%% 

Bilateral hips: 2/117=1.7% 

Bilateral Knees: 3/142=2.11% 

 

 

Figure no 22: Systemic complications 

 

5 patients had urinary retention in the post-operative period requiring catheterization. 

A medical referral was executed for the above patients and they were medically 

managed and discharged. 
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6. ICU Admission: 

 
-Overall Rate of ICU Admission 2013-2019=4.2 %( 11/259) 

-Bilateral Simultaneous Hips= 5.98 %( 7/117) 

-Bilateral Simultaneous Knees=2.81 %( 4/142) 

 

Figure no 23: ICU admissions 

 

Knee: 

1 Each for low ventilation, arrhythmia, metabolic and hypotension. 

Hip: 

Blood loss- 3, Ventilation- 1, Metabolic- 1, Chest pain- 1, Hypotension - 1. 
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Figure no24: Indications for ICU admission 

 

 

7. Mortality: 

There were no mortalities recorded in our study of 259 patients. 

 

8. Readmission rates 

1/259= 0.38% 

1 patient was admitted with wound gapping after a fall at his residence after 

discharge. 
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Multivariate Analysis for both hips and knees-259 

patients 

 

A separate analysis for hips and knees could not be performed as, the number of 

complications were too low. Hence the whole cohorts of patients in both groups 

were studied together. 

 

 

1. Intraoperative complication: 

 

Exposure Adjusted ODDS 

ratio(95% CI) 

P value 

CARDIAC 21.7(6.3  -  74.4) 0.01 

ASA >=3 5.2 (1.4 -  19.4) 0.014 

STARTING 

PCV<30 

1.9 (.46  -  7.9) 0.37 

DURATION>210 0.7  (.13  -  3.9) 0.69 

AGE >70 3.2(.74  -  13.6) 0.12 

BMI>35 0.72 ( .04   -  12.8) 0.82 

DIAGNOSIS-
INFLAMMATORY 

0.49 (.16   -  1.5) 0.21 

DIABETES 0.9 (.2  -  3.6) 0.89 

CKD 4.5 (.68  -  29.5) 0.12 

ASTHMA/COPD 0.6 ( .03 -  10.6) 0.73 
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2. Blood transfusion: 

 

3. Total complications: 

 

Exposure Adjusted ODDS 

ratio(95% CI) 

P value 

CARDIAC 14.9(4.58  -  49.0) 0.0 

ASA >=3 3.8(1.07  -  14.0) 0.039 

STARTING PCV<30 1.45(.36-  5.8) 0.59 

Exposure Adjusted ODDS 

ratio(95% CI) 

P value 

CARDIAC 2.7 (.89 -   8.31) 0.08 

ASA >=3 3.8 (1.3  -  10.8 0.01 

STARTING PCV<30 5.2(2.2-    12.5) 0.00 

STARTING PCV <36 3.5(1.8-6.7) 0.001 

DURATION>210 3.8 (1.7  -  8.3) 0.001 

DIAGNOSIS-

INFLAMMATORY 
4.7(2.4-9.2) 0.001 

AGE >70 0.39 (.07 -   2.14) 0.28 

BMI>35 1.16 (.27 -   4.9) 0.84 

DIABETES .9 (.40  -  2.1) 0.86 

CKD .29 ( .016 -  5.3) 0.40 

ASTHMA/COPD .15 (.008  -  2.5) 0.19 
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DURATION>210 .53(.097  -  2.9) 0.48 

AGE >70 2.4 (.57-   10.1) 0.23 

BMI>35 .56(.03  -  9.9) 0.69 

DIAGNOSIS-
INFLAMMATORY 

.6(.23-   1.6) 0.32 

DIABETES .68(.17-  2.6) 0.59 

CKD 3.4(.53-  22.4) 0.19 

ASTHMA/COPD .46(.026  -  8.21) 0.60 

 

4. ICU 

Exposure Adjusted ODDS 

ratio(95% CI) 

P value 

CARDIAC .054  (.0010-  2.9) 0.15 

ASA >=3 .06 (.001-   3.3) 0.17 

STARTING 
PCV<30 

.09 (.001-   5.1) 0.25 

DURATION>210 .14(.002-    7.3) 0.33 

AGE >70 .06(.001-   3.3) 0.17 

BMI>35 .04(.0007- 2.2) 0.12 

DIAGNOSIS-

INFLAMMATORY 
.76(.015-  38.7) 0.89 

DIABETES .2(.004- 10.2) 0.42 

CKD .02(.00048-   1.40) 0.07 

ASTHMA/COPD .050(.0009-   2.6) 0.14 
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DISCUSSION 

 

 

 

 



76 
 

Bilateral sequential arthroplasty has been performed from the 1960‟s. Since then a 

large number of studies including large meta-analysis have been performed to chalk 

out its advantages and disadvantages and till now the debate has reached no level 

ground. In most cases the study is affected by selection bias, differences in 

confounders between populations, the lack of standardization of outcomes, and 

ignoring the fact that it is inappropriate to group staged surgeries without subgroups 

analysis considering the time lapse between staged procedures. However, there has 

been a steep rise in the number of bilateral sequential surgeries being done, all over 

the world with inconclusive results in terms of its outcome. In the recent past in India 

we had experienced a couple deaths following a single stage surgery, which caused 

uproar from the people and media and as a result of which sequential surgery has 

faced heavy criticism with severe litigation. 

The advantages of having a simultaneous procedure include only one surgical event, 

single anaesthesia, total anaesthetic duration is less, shorter hospital stay and early 

rehabilitation of the patient, procedure is cost effective and patient compliance is 

good. On the other hand it is argued by some authors that there is a higher risk of deep 

vein thrombosis, cardio pulmonary problems and more need for blood and blood 

products. 

In our setting, sequential surgeries have been performed for the last 15 odd years, and 

despite the results of an audit conducted in 2010-2012 showing some unfavourable 

results, over the last 6-7 years, we have been able to standardise protocols by which 

we have seen excellent results overall. 
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Our study done between 2013-2019 had 259 patients. The cohort was equally 

balanced by sex and had a population with a mean age of 47 years (57-knees, 35-

hips). 

In all, we had 111(42.8%) patients with inflammatory aetiology and 116(44.7%) 

primary degenerative, very much different from the western scenario who have a 

larger number of degenerative patients and fewer inflammatory.45 (17.8%) patients 

had 2 or more co morbidities, 13 patients having a cardiac disease of whom, 5 were 

high risk and 5 patients had an ejection fraction of less than 45%.Patients were 

assessed preoperatively using ASA scoring as a tool, 15 patients were ASA 3. 

Duration of surgery was noted from the anaesthesia record and we found that 42 

patients had duration of surgery >210min in whom the risks of having blood 

transfusions increased. We also looked at the starting PCV, 116 patients had a starting 

PCV<36, we found in them that they had a risk of higher rate of transfusion of 2 or 

more units of blood.  

 

a) Blood transfusion: 

Most studies have shown the requirement for blood and blood products are much 

higher in sequential or simultaneous surgeries as opposed to staged or unilateral. 

Problems with increased rate of blood transfusions are increase in infections and 

immune reactions .However since the era of perioperative tranexamic acid had started 

it has proven to be effective in bringing down perioperative blood loss. All our 
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sequential patients received 3 doses of tranexamic acid in the perioperative period 

unless contraindicated by the anaesthetist. 

Author Surgery No of patients Mean Blood 

units 

2019-T.P Sulco et 

al 

Simultaneous 

Knees 

501 2.6 

2011-Sabari et al Simultaneous 

Knees 

30 1.7 

2013-Sergio et al Simultaneous 

Hips 

63 1.5 

2005-Stubbs et al Simultaneous 

Knees 

61 3.59 

2010- CMC Study Sequential 

Knees+Hips 

95 1.4(Hips-

1.9,Knees-1.1) 

2019- CMC 

study(present 

study) 

Sequential 

Knees+Hips 

259 0.69(Hips-1.03, 

Knees-0.35) 

 

Our study showed a very low requirement of blood units following simultaneous 

surgeries, one of the lowest published in literature. The reason for this being, good 

patient selection, pre-operative Hb>10 at least if not 12, standardised anaesthesia 
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protocols, use of tranexameic acid preoperatively, and accurate surgical and 

transfusion protocols. 

 

b)  Intra-Operative Complications: 

Three intraoperative complications were looked at namely, hypotension, desaturation, 

and cardiac arrhythmia. These were findings from the Anaesthesia record and the 

anaesthetist‟s notes. 

In literature only a handful of studies have talked about intra-operative complications 

as such. An article in India by PereddySomashekhara Reddy et al from Apollo 

hospitals showed that none of his 126 patients had any intraoperative hypotension. In 

a study by T.P.Sulco in 2017 on bilateral simultaneous knees, found 5% patients with 

cardiac arrhythmia in the intraoperative and immediate postoperative period. 

The reason for the large difference between the studies done in CMC was primarily in 

the difference in the number of hypotension cases, which could be due to the 

difference in definition. In the old study, hypotension was defined as systolic blood 

pressure <90mmHg for >10min or drop of >20mmHg of the average systolic 

pressures during surgery. However we had defined hypotension as drop in 

MAP<50mmHg for >10min. 
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The following were the results of the two studies conducted in our institution: 

Study No of patients Complications % Overall intra 

operative 

complications % 

2010-Cmc study 95 Hypotension-41% 

Desaturation-2.1% 

Arrythmia-2.1% 

45.2% 

2019-Cmc 

study(present) 

259 Hypotension-

2.34% 

Desaturation-3% 

Arrhythmia-

0.77% 

6.11% 

 

c)  Local Complications: 

In the post-operative period, we looked for the following local complications as 

defined earlier in our methodology, Hematoma, wound break down, DVT, infection, 

fracture, dislocation and stiffness. 

Most studies showed in single stage or staged surgeries, the rates of wound 

complications were almost comparable but some authors say bilateral procedure has a 

higher chance of wound related problems. 
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Author Surgery No of patients Local 

complications% 

(no). 

2017 T.P Sulco et 

al 

B/l Knees 501 2.19%(11) 

2019-Tan et al B/l Hips 432 1.38(6) 

2015-Sergio et al B/l Knees 220 4%(9) 

2010-CMC study B/l Knees and Hips 95 9.5%(9) 

2019-CMC study B/lKnees and Hips 259 1.93%(5) 

 

From among recent studies our study done in 2019 showed a very low percentage of 

complications 1.93%, with one case of DVT and no fractures or dislocations. The low 

percentage of complications is attributed to the uniform surgical protocol –primary 

surgeon staying till wound closure and post-operative rehabilitation protocols. 

 

d)  Systemic complications: 

Systemic complications included: pulmonary embolism, syncope, pneumonia, MI, 

heart failure, syndrome of inappropriate anti diuretic hormone and acute kidney 

injury. (Including major and minor complications) 
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Authors Surgery No of patients Complications % 

2015-Sergio et al Bilateral knees 220 10% 

2017-Sulco et al B/l knees 501 8.4% 

2015-Linda et al B/l Knees 973 5.7%(55) 

2010-CMC Study B/l Knees and 

Hips 

95 25.2%(24) 

2019-CMC Study B/l Knees and 

Hips 

259 1.93%(5) 

 

Our study showed a surprisingly low rate of systemic complications and no major 

ones like pulmonary embolism, cardiac or neurological events. There was one case of 

syncope, 3 cases of SIADH and one case of acute kidney injury, all of them recovered 

with medical therapy within the same admission. 

This could be due to the uniform post-operative protocol for transfusion, ambulation 

and physiotherapy and anti-coagulation. 

 

e)  ICU admission: 

Admission of patients to Intensive care unit or high dependency unit was based on a 

decision taken by the Anaesthetist in discussion with the intensivist. No patients in 

this study were admitted without reason only for overnight monitoring. 
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The following studies included planned and unplanned ICU admissions also. 

Author Surgery No of patients ICU Admission % 

2005-Krishna 

Kiran et al 

B /l Knee 50 2%(1) 

2005-Geoffery 

Stubbs et al 

B/l knee 61 45.9% 

2010 –CMC study B/l Hips and Knees 95 46.3%(49) 

2019-CMC study B/l Knees and Hips 259 4.2%(11) 

 

11 patients were admitted to the Intensive care unit, the most common reason being 

blood loss and hypotension. All these patients were stabilised and shifted out to the 

wards within a day or two without any other problems. The reason for the large 

discrepancy between our prior study and the current one was that a large number of 

patients up to 2012 were being shifted to ICU just for post-operative monitoring and 

not for any specific indication. 

 

f)  Readmission Rate 

The readmission rate in our study was defined as any patient readmitted with any 

complications related to the surgery 3 months from the date of surgery. 
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We had only one patient readmitted following a fall after going home after which he 

had wound gaping. The total readmission rate in our study was 0.38%. 

Linda et al in 2015 showed the readmission rates among 973 patients to be 3.8%. 

Mina .W.Morcos et al (53) in 2018 showed that the 30 day readmission rates were 

3.5%. 

 

g) Mortality 

Though many studies have shown a greater percentage of mortality associated with 

sequential surgeries as compared with staged or unilateral, in our series of 259 patients 

we had no mortalities. 

Study Mortality Rate 

Sheth et al 0.28% 

Chua et al 0.17% 

2010 CMC study 1.05%(1) 

2019 CMC STUDY 0 

 

Most studies have shown a mortality rate between 0.25-0.30% for 

sequential/simultaneous surgeries as opposed to 0.15-0.20 for unilateral surgeries. 
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At the beginning of this study we started off with 2 questions: 

 

1. Is bilateral sequential arthroplasty a safe procedure? 

 

It is evident from the above results from our study that, though perioperative 

complications do exist as a single stage total joint replacement is a demanding 

procedure, with good patient selection, change in our systems, stringent and 

uniform protocols, we were able to bring down our complications to <5% as we 

expected, with no mortality, no major systemic complications and with an 

overall transfusion rate of 0.69. 

 

2. What are the perioperative Variables which increase the risk of complications 

following a single stage bilateral joint replacement surgery? 

Our second goal was to identify variables which increase the risks of this 

procedure, so we performed a multivariate analysis between the risk factors and 

outcomes. 
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a) Total Complications: 

Patients with a cardiac disease and ASA 3 or higher had a significantly higher 

risk of total overall complications: 

Risk Factor Pvalue Adjusted ODDS Ratio 

CARDIAC P<0.001 14.9 

ASA>3 P<0.039 3.8 

 

b) Blood Transfusion: 

The following were the factors which significantly increased the chance of a 

patient having two or more peri-operative transfusion. 

Risk Factor P-Value Adjusted Odds Ratio 

ASA>3 0.010 3.87 

PCV<30 0.000 5.28 

PCV<36 0.001 3.5 

Duration >210min 0.001 3.86 

Inflammatory conditions 0.000 4.758 

 

As prior studies showed that the cut off for the  pre op PCV should be 36,our study 

also showed that the number of patients having two or more transfusion in the 
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perioperative period was significant high with PCV <36,but at <30 the Relative risk 

was significantly greater( 5.28 vs. 3.5) 

 

c) Intra –operative Complications: 

 

Risk Factors P Value Adjusted Odds Ratio 

CARDIAC 0.000 21.67 

ASA>3 0.014 5.208 

 

In this study over a 6 year period with 259 patients,  including a large number of 

high risk patients and complex diagnosis, with careful peri-operative planning 

and simple measures and the above mentioned peri-operative protocol in our 

institution, we were able to produce excellent results in the overall outcome of 

this procedure for our patients. With better patient selection we hope to see even 

better results with the single stage surgery and make it a safe option for patients 

with indications for the same. 
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Conclusions 

1. Bilateral single stage arthroplasty is a safe option in select patients, with  

 well controlled co morbidities (ASA 1,2)  

 minimal cardiac disease  

 preoperative haemoglobin of at least 36  

2. Changes introduced to reduce morbidity associated with bilateral sequential 

arthroplasty were successful in reducing complications and included 

 2 senior surgeons  operating together , 

 Main surgeon stays till skin closure  

 Tourniquet release before skin closure 

 Good pain relief programme with pericapsular injections 

 The use of tranexemic acid 

 Stringent postoperative protocols for wound care, anticoagulation and 

rehabilitation. 

 

3. Patients with ASA grade 3 or > and those with Cardiac disease (Lee criteria 

>3) had a significantly increased risk of intraoperative complication (Relative 

risk ASA (5.2) and Cardiac (21.6) and total overall complications. (Relative 

risks ASA (3.8) and Cardiac (14.9). 
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4. Patients with Age >70, BMI >35, CKD were not independent risk factors for 

complications in performing bilateral sequential arthroplasty, but numbers were 

relatively small. 

 

5. Blood loss with bilateral sequential arthoplasty is not high, with 63.5% of 

patients having no transfusions following surgery. The transfusion following 

bilateral knees was 0.35 units of blood/ patient. 

 

6. Factor which increase the likelihood of having two or more units of blood 

transfusions were: 

 Starting PCV<36(relative risk-3.5) 

 Duration of surgery >210min((as in complex hips and knees)(relative 

risk-3.8) 

 Arthritis due to inflammatory aetiology- (relative risk-4.7) 

 ASA >3 (relative risk-3.8) 

 

7. 4.2% of patients with bilateral sequential arthroplasty were admitted to the ICU 

following surgery.  The main cause for ICU admission was blood loss and 

hypotension. No patient was readmitted to the ICU for monitoring. 
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STRENGTHS OF THE STUDY 

 

1. Large sample size 

 

2. Uniform protocol for all surgeries 

 

 

3. Same two main surgeons in all cases 

 

 

 

LIMITATIONS OF THE STUDY 

 

 

1. Primarily a retrospective cohort 

 

2. No comparison with staged or unilateral arthroplasty
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ANNEXURES 

 

1. THESIS ABSTRACT 

 

Title: ANALYSIS OF THE PERIOPERATIVE MORBIDITY AND 

MORTALITY ASSOCIATED WITH BILATERAL SEQUENTIAL 

TOTAL HIP OR KNEE ARTHROPLASTY. 

Department: Orthopaedic surgery 

Name of Candidate: Dr. Andrew Isaac Christudoss 

Degree: M.S Orthopaedic Surgery 

Name of Guide:  Prof.Pradeep Mathew Poonnoose 

 

OBJECTIVES: 

To study the perioperative morbidity and mortality associated with sequential bilateral 

arthroplasties of the hip and knee. 

 

METHODS: 

All patients who underwent a bilateral sequential arthroplasty from 1.8.2013 to 

15.7.2019 were included in the study. 



 
 

Retrospective Data was collected from hospital records clinical workstation, and 

blood bank records. Outcomes measured included intra operative complications, 

local complications and systemic complications, perioperative transfusion rate, drop in 

haemoglobin, readmission rates, and mortality.  

Chi-square test was used to compare the complication rates with categorical variables.  

Logistic regression analysis was performed to study the relationship between 

complications and risk factors. 

 

Results: 

The overall rate of intraoperative complications was-6%, with 2.3% having 

Hypotension (MAP<50mm Hg for >10minutes), 3% having drop in saturation 

(SPO2<90%, and 0.77% having arrhythmias. 

The local perioperative complication rate was 1.93% and included (hematoma-1, dvt-

1, infection-1, wound break down-1 and knee stiffness-1). None of the patients had 

major systemic complications like myocardial infarction, pulmonary embolism or 

cerebrovascular accident, 1.93% had minor systemic complications like (syncope-1, 

Siadh-3, Aki -1). 

80% of the bilateral knees did not require blood transfusion. But 33% of the hips 

required more than 2 units of blood. The mean drop in Haemoglobin for hips was 

2.98% and for knees was 2.26%. 

Post-operative ICU admissions was4.2%. There were no mortalities and the 

readmission rate was0.38%. 



 
 

Patients with ASA grade>= 3 and lee cardiac index >3 had a significantly higher 

chance of intraoperative complications (RR 5.2 and 21.6) and the risk of ICU 

admissions were also more among these patients. 

The likely hood of having 2 or more blood transfusions was more in patients with , 

Starting pcv<36(RR-3.5), duration of surgery >3.5hours(RR-3.8), inflammatory 

arthritis (RR-4.7), ASA>=3(RR-3.5). 

 

Conclusions: 

Bilateral single stage arthroplasty is a safe option in select patients, with  

well controlled co morbidities (ASA 1, 2), minimal cardiac disease and preoperative 

haemoglobin of at least 36.  

 

 

 

 

 

 

 

 

 

 

 



 
 

2.  Study Performa 

 

EARLY MORBIDITY& MORTALITY FOLLOWING BILATERAL SEQUENTIAL HIP OR 

KNEE ARTHROPLASTY 

1. Joint involved: 

a.  Hip 

b.  Knee 

2. Arthroplasty :  

a. Unilateral 

b. Sequential bilateral  

If sequential- date of second surgery- 

c. Simultaneous bilateral 

3. Type of prosthesis (for THR): 

a. Cemented     b. Uncemented 

c. Hybrid 

DEMOGRAPHICS 

1. Name of the patient: 

2. Hospital number: 

3. Sex:  

a. Male 

b. Female 

4. Age at surgery:  

a. First surgery: 

b. Second surgery: 

5. Date of Surgery: 

a. First surgery: 

b. Second surgery: 

6. Time (in months ) between 2 surgeries: 

7.  Diagnosis: 

HIP KNEE 

Primary osteoarthritis Primary osteoarthritis 

Ankylosing Spondylitis Ankylosing Spondylitis 

Rheumatoid Arthritis Rheumatoid Arthritis 

Other inflammatory Arthritis Other inflammatory Arthritis 

AVN Post traumatic arthritis 



 
 

Post traumatic arthritis Others (Mention) 

Dysplastic hip  

Others (Mention)  

 

 

8. Co-morbidities: 

a. Nil 

b. DM 

c. HTN 

d. COPD/Asthma 

e. CKD 

f. Others (mention): 

9.  Body Mass Index (absolute value) : _____ Kg/m2 

a. <20Kg/m2 

b. 20-<25 

c. 25-<30 

d. 30-<35 

e. >/=35 

10. ASA grade: 

a. I 

b. II 

c. III 

d. IV 

SURGERY DETAILS 

1.  Anaesthesia: 

a. General Anaesthesia: 

b. Spinal Anaesthesia: 

2.  Epidural Analgesia: 

a. Yes 

b. No 

3. Periarticular cocktail injection: 

a. Yes 

b. No 

4.  Duration of surgery: (in minutes) 

5.  Transfusions (Intra/ Post op): 

a. Blood: ____ Units 

b. Products:____ Units (Mention) 



 
 

6.  DVT prophylaxis: 

a. Nil 

b. Mechanical 

c. Pharmacological 

7. Blood loss:  

a. Drop in Haemoglobin: 

b. (OR) Drop in PCV: 

 

COMPLICATIONS: 

 

1. Intraoperative complications: 

 

a. Hypotension(systolic b.p<90 and or diastolic b.p<60) 

b. Drop in saturation 

c. Arrhythmias 

 

      2. Local complications: 

a. Haematoma 

b. Wound breakdown 

c. Infection 

d. Periprosthetic fracture 

e. Dislocation 

f. Others (Mention) 

 

  3. Systemic complications: 

g. Pulmonary Embolism 

h. Syncope / collapse postoperative 

i. Pneumonia 

j. Acute myocardial infarction 

k. Paralytic ileus 

l. Urinary retention requiring catheterisation 

m. CNS infarction 

n. Intra operative hypotension 

o. DVT 

p. Others (Mention) 



 
 

 

2.  ICU admission: 

a. Yes 

b. No 

3.  If yes: Duration of ICU admission: 

4.  If yes; Reason for ICU admission: 

5.  Mortality 

a. Yes (mention cause) 

b. No 
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