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VERSION 1 - REVIEW 

REVIEWER Keijo Mäkelä 
Turku University Hospital, Finland 

REVIEW RETURNED 19-Jan-2014 

 

GENERAL COMMENTS The way to write about continuing deaths and severe harm of 
cemented hip arthroplasty is strongly misleading. The study patients 
are emergency hip fracture patients, not elective total hip 
arthroplasty patients. 
 
The subject of the study is very important. However, the paper has 

been written misleadingly. 

There are two major weaknesses in the study. 

1.  The authors write erroneously about cemented hip arthroplasty 
throughout the paper. Actually all or almost all BCIS cases in the 
study were associated with emergency trauma patients and trauma 
surgery, not elective total hip arthroplasty: 
 
 “Almost two-thirds of reports clearly related to hemiarthroplasties for 
fractured neck of femur (62/101, 62%). A further three reports were 
of total hip 
replacements for fractured neck of femur, and 11 referred to 
fractured neck of 
femur but did not specify the operation. In 16 reports, neither the 
indication nor 
the operation was clearly specified. Of the remaining nine reports, 
five referred 
to total hip replacements without specifying the indication, and four 
to other hip 
operations involving cement use.” 

There was not a single definite case of BCIS in elective primary total 

hip arthroplasty for osteoarthritis. 

Emergency trauma surgery for hip fractures patients (emergency 

trauma stress, elderly patients, comorbidity) is totally different from 

elective total hip arthroplasty. Elective patients for elective 
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operations are well prepared and healthy with optimal medication).  

Further, it is possible that the “other” operations were hip revisions 

with known higher mortality than primary total hip arthroplasty for 

osteoarthritis.  

This paper should be published only if it revised throughly, and 

throughout the text it must be stated that it deals only with 

emergency trauma surgery.  

The title and abstract should be changed accordingly. 

In introduction they are writing about procentage of elective total hip 

arthroplasty in different countries. These should be omitted, or 

replaced with numbers of emergency trauma surgery.  

The discussion concerning elective total hip arthroplasty should be 

omitted.  

2. The other main weakness of the study is, that NRLS is not even 

potentially able to report anything of revision operation spiral of 

elderly uncemented hip trauma patients. An unfortunately common 

story goes like following: after an early periprosthetic fracture, or 

subsidence of the stem and dislocation of the hip of an uncemented 

implant, the patient is revised. When the revision is performed, 

nothing is registered in NRLS. When the revised hip is infected and 

re-revision with lavation and debridement is performed, nothing is 

registered in NRLS. When the infection is not cured, and the re-re-

revision is performed (removal of the implant), nothing is registered 

in NRLS. If the patient survives, a re-re-re-revision is maybe 

performed later etc.  

If all re-operations are uneventful, but the patient dies for the 

infection and re-operations outside the operative theatre, nothing is 

registered in NRLS. To compare outcome and peri-operative 

mortality of cemented and uncemented hip fracture surgery only 

based on NRLS comments is erraneous.  

Further, how many intra-operative NRLS comments were recorded 

for uncemented hip fracture patients? 

See also: Yli-Kyyny T et al. Acta Orthop 2014;85(1). 

Leonardsson O et al. Acta Orthop 2012;83(1):7-13. 

Leonardsson et al. Acta Orthop 2012;83(5):459-66. 

 

 

REVIEWER Mark Pennington 
London School of Hygiene & Tropical Medicine 
 
Colleagues and I recently published a cost-effectiveness analysis 
comparing cemented, uncemented and hybrid total hip replacement. 
In that paper we dismiss concerns raised by McMinn et al. that 
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cemented hips are associated with an increase in mortality.  
Pennington, Mark, et al. "Cemented, cementless, and hybrid 
prostheses for total hip replacement: cost effectiveness analysis." 
BMJ: British Medical Journal 346 (2013). 

REVIEW RETURNED 23-Jan-2014 

 

GENERAL COMMENTS This is an interesting and well written paper. The authors use the 
observational data appropriately and ackhowledge its limitations. It is 
an important finding and clearly requires further investigation. The 
use of cement in hip replacement is in decline. In contrast, it is used 
in the vast majority of knee replacements, a procedure which is now 
more common then elective hip replacement. It would be extremely 
useful to compare the incidence of these reports in hip and knee 
surgery. That might illuminate whether the cement per se is the 
cause or whether it is something more specific to the cementation of 
hip prosthesis components.  
The authors cite the study by McMinn comparing mortality across 
patients receiving cemented and uncemented hip replacements and 
the general criticism that it failed to adequately adjust for differences 
in casemix. We had access to the same source data and ran the 
same analysis. We also adjusted for year of surgery. This is 
important because there has been a move from cemented to 
cementless prostheses over the lifetime of the National Joint 
Register, and consequently the cohort of 70 year olds receiving a 
cemented joint will have been born a year or two earlier, on average, 
than the 70 year olds receiving a cementless prosthesis. This 
explained half of the difference in mortality that McMinn found. The 
remaining difference was observed only in records without a HES 
linked record. It seems likely that these records would come 
predominantly from smaller NHS and private institutions and that in 
these institutions there would be considerably more patient/surgeon 
choice over the type of prosthesis implanted (large orthopaedic 
centres often contract with a single prosthesis supplier). It is 
commonly suggested that cementless prostheses have better 
longevity in younger/more active patients. We hypothesized that the 
patient survival advantage with cementless prostheses we observed 
only in the non HES linked NJR patient records was the result of 
confounding by patient selection (more active patients hence lower 
mortality). The failure to account for the impact of patient health and 
activity levels (which influences procedure and prosthesis selection) 
may account for the differences between total hip replacament and 
hip resurfacing described by Kendal et al. From my recall of the 
paper thhe authors do not offer a credible alternative explanation.  
Whilst I don't believe McMinn's data shows evidence of a long term 
impact of prosthesis cement on patient mortality the possibility that it 
leads to increased risk of death on the operating table remains. The 
risk appears to be related to the age and hence the infirmity of 
patients given that far more reports relate to hemiarthroplasty of 
fractured hip than for total hip replacement and former the 
population is older. I do think this data should be reported with 
caution. The overall death rate is small (1 in 3000). The decision to 
use cement (and the possibility of increased operative mortality) has 
to be balanced against the evidence of lower revision rates for 
cemented prostheses, particularly in older patients (Morshed et al. 
2007). The difference in revision rates is small. We estimated a 
lifetime difference in revisions of about 1 in 100 patients in favour of 
cemented prostheses for patients aged 80 at primary replacement. If 
one assumes a (conservative) operative mortality of 4% for revision 
surgery (we found evidence of mortality far in excess of this for 
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patients over 85) than the decision to use cementless hips exposes 
the patient to an additional mortality risk of 1 in 2500 due to the 
increased revision burden.  
In this respect I think it would be a mistake if we abandoned the use 
of cemented hip replacement (and lost the skill base to cement hips 
well) on the basis of these apparently small risks of operative 
mortality attributable to cement. This aspect of the discussion needs 
to be emphasised. We clearly need additional research to quantify 
the risk from the use of cement but I think it would be premature to 
recommend the selection of cementless prostheses based on 
current knowledge. 
 
The paper is acceptable for publication as it is (provided the poor 
spacing around the citations is corrected). I would regard my 
comments as discretionary but I would hope the authors would 
consider revising the discussion to accommodate them. 

 

REVIEWER David Hamilon 
Department of Trauma and Orthopaedics  
University of Edinburgh  
UK 

REVIEW RETURNED 31-Jan-2014 

 

GENERAL COMMENTS Many thanks for inviting me to review this very interesting paper 

which looks at the important issue of death and severe harm in 

relation to bone cement implementation syndrome (BCIS).  

This paper is novel in the approach taken to data collection being 

from a patient safety surveillance perspective. It is certainly a worthy 

topic, which the authors highlight as an under researched area.  

This manuscript appears to be something of an update of the Lancet 

paper highlighting this issue back in 2009, which quantifies the few 

subjective reports of harm relating to cement usage (in hip 

arthroplasty and hemi-arthroplasty for fractured neck of femur) from 

the National Reporting and Learning System over an 8 year period, 

and assesses the influence of guidelines introduced in 2009 to 

mitigate these BCIS events.  

Though clearly an important topic, I do have some concerns with this 

manuscript. 

In the strengths and limitations box, the authors rightly describe the 

safety report system as being able to detect rare patterns. This 

description of BICS needs to be more thoroughly applied throughout 

the manuscript, as currently I worry that this reads as a somewhat 

alarmist commentary. “This study suggests that patient continue to 

die and suffer harm as a result of cement use in hip replacement” 

(discussion, page 15, line 36/37).  

My primary concern is the seeming suggestion that uncemented 

arthroplasty is „safer‟ than cemented; yet there is no data 

forthcoming on the number of uncemented implants where the 

patient suffered circulatory collapse. Other factors such as 
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intraoperative fracture (which is a noted complication) are certainly 

relevant to this discussion, and are conspicuous by their absence. 

While I appreciate the constraints on the methodology and search 

strategy using this research approach and dataset, to be blunt, it 

looks biased; and the narrative sections of the paper don‟t dispel this 

feeling particularly well. This is not to refute the existence of BCIS 

(which is an important documented condition) merely to suggest that 

the authors need to put their findings into context, especially when 

discussing total hip arthroplasty: all-cause in hospital mortality is 

widely reported in RCTs and population studies to be higher in 

uncemented arthroplasty compared to cemented arthroplasty – as is 

very briefly acknowledged in the discussion.  

This failure to properly differentiate the total hip replacements from 

the hemi-arthroplasty procedures following fractured neck of femur is 

another problem that limits the data interpretation. These procedures 

are certainly not homogenous and are rarely reported together as a 

result. The case mix and frailty are considerably different; the hip 

fracture patients are by definition less medically well and at greater 

risk of complication. The mean age of this reported group of patients 

is also interestingly high at 87 years. The mean age of cemented hip 

replacement is in the NJR is 73.1 (and even lower for uncemented 

THA at 65.2), aging suggesting the relevance of case-mix to the 

equation and the dominance of the hip fracture patients in this 

report. 

That two thirds of deaths/events occur in the fracture group is 

unsurprising, but this leaves about 34 events (and an unspecified 

number of deaths) in the hip replacement category over the 8 year 

period. The current NJR report (2013) states about 220,000 

cemented hip arthroplasties were carried out over the 8 year time 

frame, so that‟s about 1 event per 6500 cemented hip replacements 

(or approximately a 0.01% occurrence). This context is not clear 

from the narrative sections of the manuscript. It is perhaps also 

worth pointing out that, in our arthroplasty unit, we quote a 1 in 100 

all-cause mortality when consenting our patients for joint 

replacement (reflective of nationwide clinical practice) – clearly 

already accommodating this very small risk of BCIS relating to hip 

replacement. 

Unfortunately, the authors don‟t establish the intraoperative cardiac 

event rate in uncemented arthroplasty – this comparison would be 

compelling. Perhaps they are not recorded as cement was notused? 

Another possible bias? 

While this work comes from a very credible source, I do worry that 

the impression given is something of a trawl of a dataset to try to 

confirm a previously published hypothesis. It also appears to cherry 

pick the data that best supports the author‟s thesis. The results 

section (beginning page 8, line 7) states that 101 of 360 reports 

“were judged by the reviewers to describe death or severe harm, in 

the description provided by the reporter, with the use of cement”. 

What did the other 259 reports highlight? This is surely important 
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when the search strategy was basically based on the search terms 

„death‟ and „cement‟. 

The proposed pathophysiology of how and why BCIS causes harm 

really needs to be covered early on in the paper. Some description 

of the current hypotheses relating to the aetiology of BCIS could be 

discussed (at least briefly) in the introduction, particularly relating to 

the pressurisation of cement to explain where this paper is coming 

from. This is particularly relevant when considering the data 

presented on the time of cement insertion relative to the harmful 

event, where it is not clear as to the direct association of 

cementation over prolonged timeframes, though it may have been 

the cement, other variables surely come into play with time. 

I think that the key finding of this paper is that guidelines introduced 

to mitigate these rare events (introduced after the Lancet 

publication) are not being well applied (discussion, paragraph 

beginning page 15, line 26). This is a very important point and 

worthy of further comment. Indeed a call for the need to audit  the 

adherence to the guidelines to prevent BCIS would be very 

worthwhile. 

Ultimately, I fear that an important message (on the continued 

presentation of a rare complication despite specific guidelines to 

mitigate this) is overshadowed by the commentary strongly hinting 

as to the cessation of cemented arthroplasty. The evidence for this 

change of practice is not at all convincing – indeed is the opposite. I 

think however that a revised submission, focusing on the safety 

surveillance report data and efforts to mitigate this rare and 

potentially avoidable complication would be very publishable. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 

 

Reviewer Name   Keijo Mäkelä 

Institution and Country Turku University Hospital, Finland 

Please state any competing interests or state „None declared‟: None declared 

 

The way to write about continuing deaths and severe harm of cemented hip arthroplasty is strongly 

misleading. The study patients are emergency hip fracture patients, not elective total hip arthroplasty 

patients. 

 

The subject of the study is very important. However, the paper has been written misleadingly. 

There are two major weaknesses in the study. 

 

1.  The authors write erroneously about cemented hip arthroplasty throughout the paper. Actually all 

or almost all BCIS cases in the study were associated with emergency trauma patients and trauma 

surgery, not elective total hip arthroplasty: 
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 “Almost two-thirds of reports clearly related to hemiarthroplasties for fractured neck of femur (62/101, 

62%). A further three reports were of total hip replacements for fractured neck of femur, and 11 

referred to fractured neck of femur but did not specify the operation. In 16 reports, neither the 

indication nor the operation was clearly specified. Of the remaining nine reports, five referred to total 

hip replacements without specifying the indication, and four to other hip operations involving cement 

use.” 

 

There was not a single definite case of BCIS in elective primary total hip arthroplasty for osteoarthritis. 

 

Emergency trauma surgery for hip fractures patients (emergency trauma stress, elderly patients, 

comorbidity) is totally different from elective total hip arthroplasty. Elective patients for elective 

operations are well prepared and healthy with optimal medication). 

 

Further, it is possible that the “other” operations were hip revisions with known higher mortality than 

primary total hip arthroplasty for osteoarthritis. 

 

This paper should be published only if it revised throughly, and throughout the text it must be stated 

that it deals only with emergency trauma surgery. 

 

We are grateful for this reviewer‟s comments. It is indeed true that the majority of cases 

(62/101) within our study were hemiarthroplasties for fractured neck of femur. It was obviously 

not our intention to mislead, but we do accept the view that it would be clearer and more 

appropriate to restrict our analysis to the 62 patients for whom both the operation and its 

indication were recorded – and that in all cases these were emergency hemiarthroplasties for 

fractured neck of femur. 

 

We have therefore extensively revised the paper, to centre on the analysis of the 62 patients. 

The other 39 are still described, but we have taken care to be clear that they are not the subject 

of the main analysis and that our central conclusions refer to definite cases of emergency 

hemiarthroplasty only. 

 

The title and abstract should be changed accordingly. 

In introduction they are writing about procentage of elective total hip arthroplasty in different countries. 

These should be omitted, or replaced with numbers of emergency trauma surgery. 

The discussion concerning elective total hip arthroplasty should be omitted. 

 

These changes have all been made within the revised submission. 

 

2. The other main weakness of the study is, that NRLS is not even potentially able to report anything 

of revision operation spiral of elderly uncemented hip trauma patients. An unfortunately common story 

goes like following: after an early periprosthetic fracture, or subsidence of the stem and dislocation of 
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the hip of an uncemented implant, the patient is revised. When the revision is performed, nothing is 

registered in NRLS. When the revised hip is infected and re-revision with lavation and debridement is 

performed, nothing is registered in NRLS. When the infection is not cured, and the re-re-revision is 

performed (removal of the implant), nothing is registered in NRLS. If the patient survives, a re-re-re-

revision is maybe performed later etc. 

 

If all re-operations are uneventful, but the patient dies for the infection and re-operations outside the 

operative theatre, nothing is registered in NRLS. To compare outcome and peri-operative mortality of 

cemented and uncemented hip fracture surgery only based on NRLS comments is erraneous. 

 

Further, how many intra-operative NRLS comments were recorded for uncemented hip fracture 

patients? 

 

We agree entirely with the reviewer‟s point here, but disagree with the implication in the 

penultimate sentence. It is absolutely true that the NRLS does not capture a complete picture. 

We believe, though, that we have acknowledged this limitation. We have not attempted to 

“compare cemented and uncemented hip fracture surgery only based on NRLS data”. We said 

in the discussion section of our originally submitted paper: 

 

“The NRLS is not designed to offer a complete assessment of the benefits and risks of a 

treatment and its alternatives. Our findings need to be considered in conjunction with other 

sources that can provide information on the benefits associated with cement, and on all-cause 

mortality associated with cemented and uncemented hip surgery.” 

 

We repeated this point in the key strengths and limitations box. 

 

These paragraphs remain in our revised submission. In revising, we have also taken care to 

ensure that we do not imply an ability to draw broader conclusions than the limitations of the 

data allow. 

 

See also: Yli-Kyyny T et al. Acta Orthop 2014;85(1). 

Leonardsson O et al. Acta Orthop 2012;83(1):7-13. 

Leonardsson et al. Acta Orthop 2012;83(5):459-66. 

 

 

Thank you. We have cited these references within our discussion, in a sentence that outlines 

some of the evidence unrelated to mortality that might argue for the use of cement. The 

sentence now reads: The data presented here do not dispute that BCIS is a rare event. It might 

be the case that cement provides a benefit to patients that outweighs the harm of BCIS. For 

example, individual studies have associated uncemented hip hemiarthroplasty with a greater 
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number of mechanical complications and re-operations, and a decline in this technique has 

been noticed in some countries. 

 

We are grateful for this reviewer‟s clear and robust critique, and believe that our revised 

submission addresses the valid concerns that he raised.  

 

 

Reviewer Name   Mark Pennington 

Institution and Country London School of Hygiene & Tropical Medicine 

 Please state any competing interests or state „None declared‟: Colleagues and I recently published a 

cost-effectiveness analysis comparing cemented, uncemented and hybrid total hip replacement. In 

that paper we dismiss concerns raised by McMinn et al. that cemented hips are associated with an 

increase in mortality. 

Pennington, Mark, et al. "Cemented, cementless, and hybrid prostheses for total hip replacement: 

cost effectiveness analysis." BMJ: British Medical Journal 346 (2013). 

 

This is an interesting and well written paper. The authors use the observational data appropriately and 

ackhowledge its limitations. It is an important finding and clearly requires further investigation.  

 

We are grateful for this reviewer‟s positive endorsement. 

 

The use of cement in hip replacement is in decline. In contrast, it is used in the vast majority of knee 

replacements, a procedure which is now more common then elective hip replacement. It would be 

extremely useful to compare the incidence of these reports in hip and knee surgery. That might 

illuminate whether the cement per se is the cause or whether it is something more specific to the 

cementation of hip prosthesis components. 

 

This is a nice point, and we have initiated a separate study to look at the use of cement in knee 

replacements. We have not attempted to incorporate this within the current paper, which we 

felt was already complex enough, as made clear by reviewer 1‟s comments. 

 

The authors cite the study by McMinn comparing mortality across patients receiving cemented and 

uncemented hip replacements and the general criticism that it failed to adequately adjust for 

differences in casemix. We had access to the same source data and ran the same analysis. We also 

adjusted for year of surgery. This is important because there has been a move from cemented to 

cementless prostheses over the lifetime of the National Joint Register, and consequently the cohort of 

70 year olds receiving a cemented joint will have been born a year or two earlier, on average, than the 

70 year olds receiving a cementless prosthesis. This explained half of the difference in mortality that 

McMinn found. The remaining difference was observed only in records without a HES linked record. It 

seems likely that these records would come predominantly from smaller NHS and private institutions 

and that in these institutions there would be considerably more patient/surgeon choice over the type 

of prosthesis implanted (large orthopaedic centres often contract with a single prosthesis supplier). It 

is commonly suggested that cementless prostheses have better longevity in younger/more active 

patients. We hypothesized that the patient survival advantage with cementless prostheses we 
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observed only in the non HES linked NJR patient records was the result of confounding by patient 

selection (more active patients hence lower mortality). The failure to account for the impact of patient 

health and activity levels (which influences procedure and prosthesis selection) may account for the 

differences between total hip replacament and hip resurfacing described by Kendal et al. From my 

recall of the paper thhe authors do not offer a credible alternative explanation. 

 

Whilst I don't believe McMinn's data shows evidence of a long term impact of prosthesis cement on 

patient mortality the possibility that it leads to increased risk of death on the operating table remains. 

The risk appears to be related to the age and hence the infirmity of patients given that far more 

reports relate to hemiarthroplasty of fractured hip than for total hip replacement and former the 

population is older.  

 

We have actually now removed citation of McMinn‟s work from our discussion, at it related 

primarily to total hit replacements rather than to the hemiarthroplasties post-fractured neck of 

femur on which our paper now focuses. 

 

I do think this data should be reported with caution. The overall death rate is small (1 in 3000). The 

decision to use cement (and the possibility of increased operative mortality) has to be balanced 

against the evidence of lower revision rates for cemented prostheses, particularly in older patients 

(Morshed et al. 2007). The difference in revision rates is small. We estimated a lifetime difference in 

revisions of about 1 in 100 patients in favour of cemented prostheses for patients aged 80 at primary 

replacement. If one assumes a (conservative) operative mortality of 4% for revision surgery (we found 

evidence of mortality far in excess of this for patients over 85) than the decision to use cementless 

hips exposes the patient to an additional mortality risk of 1 in 2500 due to the increased revision 

burden. 

In this respect I think it would be a mistake if we abandoned the use of cemented hip replacement 

(and lost the skill base to cement hips well) on the basis of these apparently small risks of operative 

mortality attributable to cement. This aspect of the discussion needs to be emphasised.  

 

We have significantly strengthened this aspect of the argument in the discussion section. We 

have not included reference to the Morshed paper, as this refers to total hip replacements that 

are now outside of the central focus of this paper. But we have cited studies with similar 

findings as highlighted by reviewer 1. 

 

We clearly need additional research to quantify the risk from the use of cement but I think it would be 

premature to recommend the selection of cementless prostheses based on current knowledge. 

 

We agree, and did not draw the conclusion that cementless prostheses should be 

recommended. In response to reviewer 3‟s comments we have revised the way in which we 

express our central conclusions. Hopefully this addresses this reviewer‟s concern also. We 

have removed the sentence “The debate must continue and perhaps on a precautionary basis 

be part of informed consent until studies of sufficient power and methodological quality give a 

definitive ruling”, which was the closest we came to suggesting that cementless prostheses 

be used instead, and have focused our conclusions on the need for further study and on more 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-004853 on 12 June 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


thorough implementation of the surgical and anaesthetic measures known to mitigate the risk 

of BCIS. 

 

The paper is acceptable for publication as it is (provided the poor spacing around the citations is 

corrected). I would regard my comments as discretionary but I would hope the authors would consider 

revising the discussion to accommodate them. 

 

We are grateful for these comments and have addressed them in our revision.  

 

Reviewer 3 

 

Reviewer Name   David Hamilon 

Institution and Country Department of Trauma and Orthopaedics 

University of Edinburgh 

UK 

Please state any competing interests or state „None declared‟: None declared 

 

 

Many thanks for inviting me to review this very interesting paper which looks at the important issue of 

death and severe harm in relation to bone cement implementation syndrome (BCIS). 

This paper is novel in the approach taken to data collection being from a patient safety surveillance 

perspective. It is certainly a worthy topic, which the authors highlight as an under researched area. 

 

This manuscript appears to be something of an update of the Lancet paper highlighting this issue 

back in 2009, which quantifies the few subjective reports of harm relating to cement usage (in hip 

arthroplasty and hemi-arthroplasty for fractured neck of femur) from the National Reporting and 

Learning System over an 8 year period, and assesses the influence of guidelines introduced in 2009 

to mitigate these BCIS events. 

 

Though clearly an important topic, I do have some concerns with this manuscript. 

 

In the strengths and limitations box, the authors rightly describe the safety report system as being 

able to detect rare patterns. This description of BICS needs to be more thoroughly applied throughout 

the manuscript, as currently I worry that this reads as a somewhat alarmist commentary. “This study 

suggests that patient continue to die and suffer harm as a result of cement use in hip replacement” 

(discussion, page 15, line 36/37). 

 

This is a valid point. We had tried to present a balanced manuscript overall, but we accept that 

the sentence highlighted by the reviewer does not adequately reflect the point that BCIS 

remains rare. We have altered the sentence to read:  “This study suggests that BCIS continues 

to cause rare instances of death and severe harm in emergency hip hemiarthroplasty surgery 

in England and Wales.” 
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We have also taken the more general concern into account as we have revised the manuscript. 

Specific examples of changes are shown in italics in the extracts below: 

 

“Although rare, BCIS contributes to the total mortality associated with cemented hip 

hemiarthroplasty surgery.” 

 

… 

 

“We are therefore able to present a series of cases highly suggestive of Bone Cement 

Implantation Syndrome (BCIS), with the compelling descriptions provided by first-hand 

witnesses adding to the weight of evidence that, though its incidence is rare, this condition 

exists and is causing instances of death and severe harm” 

 

 

My primary concern is the seeming suggestion that uncemented arthroplasty is „safer‟ than cemented; 

yet there is no data forthcoming on the number of uncemented implants where the patient suffered 

circulatory collapse. Other factors such as intraoperative fracture (which is a noted complication) are 

certainly relevant to this discussion, and are conspicuous by their absence. While I appreciate the 

constraints on the methodology and search strategy using this research approach and dataset, to be 

blunt, it looks biased; and the narrative sections of the paper don‟t dispel this feeling particularly well. 

This is not to refute the existence of BCIS (which is an important documented condition) merely to 

suggest that the authors need to put their findings into context, especially when discussing total hip 

arthroplasty: all-cause in hospital mortality is widely reported in RCTs and population studies to be 

higher in uncemented arthroplasty compared to cemented arthroplasty – as is very briefly 

acknowledged in the discussion. 

 

As described above, we have addressed this concern through extensive revision of the 

discussion section, and believe we have now avoided implying conclusions that are not 

directly stated. 

 

This failure to properly differentiate the total hip replacements from the hemi-arthroplasty procedures 

following fractured neck of femur is another problem that limits the data interpretation. These 

procedures are certainly not homogenous and are rarely reported together as a result. The case mix 

and frailty are considerably different; the hip fracture patients are by definition less medically well and 

at greater risk of complication. The mean age of this reported group of patients is also interestingly 

high at 87 years. The mean age of cemented hip replacement is in the NJR is 73.1 (and even lower 

for uncemented THA at 65.2), aging suggesting the relevance of case-mix to the equation and the 

dominance of the hip fracture patients in this report. 

 

This was the major concern raised by reviewer 1. As described in response to his comments, 

we have revised the manuscript considerably to focus on the hemi-arthroplasties following 

fractured neck of femur.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-004853 on 12 June 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

That two thirds of deaths/events occur in the fracture group is unsurprising, but this leaves about 34 

events (and an unspecified number of deaths) in the hip replacement category over the 8 year period. 

The current NJR report (2013) states about 220,000 cemented hip arthroplasties were carried out 

over the 8 year time frame, so that‟s about 1 event per 6500 cemented hip replacements (or 

approximately a 0.01% occurrence). This context is not clear from the narrative sections of the 

manuscript. It is perhaps also worth pointing out that, in our arthroplasty unit, we quote a 1 in 100 all-

cause mortality when consenting our patients for joint replacement (reflective of nationwide clinical 

practice) – clearly already accommodating this very small risk of BCIS relating to hip replacement. 

 

For the reasons already stated, we have focused the revised manuscript on the two-thirds of 

deaths/events in the fracture group. We have retained mention of the other 39 events, but in 

the discussion relating to these we have been careful to highlight exactly the point that this 

reviewer makes – that the denominator is a large one, and so the rate is small. 

 

Unfortunately, the authors don‟t establish the intraoperative cardiac event rate in uncemented 

arthroplasty – this comparison would be compelling. Perhaps they are not recorded as cement was 

not used? Another possible bias? 

 

We would not view this as a bias, per se, as we make no attempt to present data relating to 

uncemented arthroplasty. As stated in response to reviewer 1‟s concerns, we had included a 

paragraph describing the absence of such data as a significant limitation. 

 

While this work comes from a very credible source, I do worry that the impression given is something 

of a trawl of a dataset to try to confirm a previously published hypothesis. It also appears to cherry 

pick the data that best supports the author‟s thesis.  

 

We are concerned if this was the impression given, but are grateful for the comment because 

we would prefer to address it now than post-publication. Our intention was to present the 

relevant data that we have access to, but certainly not to cherry pick. Hopefully our responses 

to the reviewers‟ more specific comments, and the revisions made, address this concern. 

 

The results section (beginning page 8, line 7) states that 101 of 360 reports “were judged by the 

reviewers to describe death or severe harm, in the description provided by the reporter, with the use 

of cement”. What did the other 259 reports highlight? This is surely important when the search 

strategy was basically based on the search terms „death‟ and „cement‟. 

 

We have inserted an additional short paragraph in the results section to address this valid 

question: 
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“The sensitive search strategy yielded an additional 259 reports that were discarded because 

they did not describe death or severe harm associated with the use of cement in any hip 

operation. Most described minor errors associated with the preparation and use of cement, 

such as unavailability of cement or poor knowledge of cement preparation. Others related to 

hip surgery but not to cement, or to surgery involving other joints.” 

 

The proposed pathophysiology of how and why BCIS causes harm really needs to be covered early 

on in the paper. Some description of the current hypotheses relating to the aetiology of BCIS could be 

discussed (at least briefly) in the introduction, particularly relating to the pressurisation of cement to 

explain where this paper is coming from. 

 

We have added to the following paragraph on BCIS in the introduction: 

 

„„....This involves venous embolisation of fat and marrow contents caused by instrumentation 

of the femoral canal and particularly cement insertion, leading to hypotension, hypoxia and/or 

cardiac arrest....‟‟ 

 

Our addition is as follows: 

 

„„The aetiopathogenesis of BCIS is poorly understood. Some of the proposed mechanmisms 

involve the release of methyl methacrylate (MMA) cement monomers into the circulation 

following high pressures generated during cementation. Immunological mechanisms such as 

histamine release, complement activation and endogenous cannabinoid-mediated 

vasodilatation at the time of cement insertion have also been implicated. (references cited)‟‟  

 

I think that the key finding of this paper is that guidelines introduced to mitigate these rare events 

(introduced after the Lancet publication) are not being well applied (discussion, paragraph beginning 

page 15, line 26). This is a very important point and worthy of further comment. I believe that there is 

merit to this paper in this context, though would suggest a more circumspect interpretation of the data 

presented. Data is shown that suggests deaths occur in cemented arthroplasty that may specifically 

relate to the cement, somewhat confirming previous reports. 

 

Should this rare event be investigated further? Certainly. Should guidelines to mitigate this be better 

implemented? Absolutely. Should we move to an operation with higher all-cause in hospital mortality 

because around 0.01% of cemented hip replacements had a cardiac event reported in theatre? This 

is a much harder sell. 

 

Ultimately, I fear that an important message (on the continued presentation of a rare complication 

despite specific guidelines to mitigate this) is overshadowed by the commentary strongly hinting as to 

the cessation of cemented arthroplasty. The evidence for this change of practice is not at all 

convincing – indeed is the opposite. I think however that a revised submission, focusing on the safety 

surveillance report data and efforts to mitigate this rare and potentially avoidable complication would 

be very publishable. 
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These final three paragraphs have been very helpful to us in revising our manuscript. Thank 

you. As stated in response to reviewers‟ comments above, we have carefully revised our 

discussion to avoid „strongly hinting‟ at the cessation of cemented arthroplasty. Our two 

primary conclusions are: this paper provides evidence that BCIS-related deaths/events 

continue, and i) there remains a need to understand this better; ii) there is a need for thorough 

implementation of the surgical and anaesthetic mitigation measures. These conclusions have 

not changed since our original manuscript, but hopefully are now more clearly stated. We have 

removed the concluding sentence that referred to “perhaps on a precautionary basis [use of 

cement should] be part of informed consent until studies of sufficient power and 

methodological quality give a definitive ruling”. 

 

As stated at the start, we are grateful for this particularly clear set of reviews. 

 

VERSION 2 – REVIEW 

REVIEWER Keijo Mäkelä 
Turku University Hospital, Turku, Finland 

REVIEW RETURNED 12-Apr-2014 

 

GENERAL COMMENTS The manuscript is much better now after revisions.  

 

REVIEWER David Hamilton 
University of Edinburgh, UK 

REVIEW RETURNED 11-Apr-2014 

 

GENERAL COMMENTS Substantial changes have been made to this paper and the result is 
an interesting commentary on an very important issue. I think this 
should be published.  
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