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Peanuts and Joint Arthroplasty: The Safe Use of Palacos Bone Cement in a 
Patient Presenting with a Severe Nut Allergy

Abstract

Cemented hip arthroplasty is an essential tool in the armamentarium of a lower limb arthroplasty surgeon during the manage-
ment of patients with severe osteoarthritis. Antibiotic-loaded Palacos cement is widely used and contains refined peanut oil. 
However, there is poorly defined guidance regarding the safe use of this in patients with severe nut allergies.

We present a case report of a patient undergoing an elective hip replacement where initially an uncemented implant to avoid 
the risk of an allergic reaction due to the patient’s anaphylaxis to peanuts was planned. Due to intraoperative complications, 
conversion to a cemented prosthesis was undertaken with successful postoperative results and no adverse complications related 
to anaphylaxis or allergy.

Incorporating evidence from our case study alongside current literature, we postulate the safe use of bone cement in patients 
presenting with severe nut allergy. Further studies should assess this relationship in a larger, prospective cohort of patients.
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Introduction 
The use of bone cement has been extremely prevalent within 
orthopaedic surgery for over 60 years and is a vital material for 
modern practice. Despite the name cement, the material func-
tions as a ‘grout’ with no adhesive function to create a mechan-
ical lock between implant and bone in arthroplasty surgery [1].
There are many different types available ranging from calcium 
phosphate to glass polyalkenoate cement [1]. Each has unique 
properties and can be tailored to certain operative interventions 
and functions, for example, the viscosity and additivities, e.g., 
antibiotics. This includes pigmentation for easier visualisa-
tion during procedures [2]. Most commonly within the UK, a 
highly viscous antibiotic-loaded material has been the cement 
of choice [3].

A common formulation used within total joint arthroplasty is 
Polymethylmethacrylate (PMMA) based cement. One exam-
ple is Palacos cement which is primarily formed of a PMMA 
copolymer (82%); the remaining powder constituents are Zir-
conium Dioxide, Benzoyl Peroxide, and Gentamicin Sulphate 
(15%, 1%, and 2% respectively). The liquid component is 

98% Methyl Methacrylate and 2% N, N-dimethyl-p-toluidine. 
Both contain the green colouring Chlorophyll-copper-complex 
(E141) which uses refined peanut oil as a dilutant [4]. Palacos 
cement has been shown to have a large market share [5], dem-
onstrating the reliance within practice on this substance and 
highlighting the importance of understanding its composition. 

The decision for cemented versus uncemented hip arthroplasty 
is dependent upon numerous factors, however, a cemented ap-
proach is supported in patients above the age of 70, particularly 
in women [6].

Despite this, there is limited literature regarding the safe use of 
bone cement in patients with peanut allergy. However, a recent 
study has shown that knowledge of peanut oil within bone ce-
ment is a relatively unknown fact with only 20% of consultants 
and 40% of trainees aware of the cement contents [7]. There 
is anecdotal evidence within our centre that bone cement con-
taining refined peanut oil is safe for use, however, this has not 
been strongly evidenced within the literature. Our case report 
presents a patient where bone cement was safely utilised.
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Case Report
An 84-year-old lady presented for an elective total hip replace-
ment for progressive osteoarthritic changes requiring surgical 
intervention. She was noted to have a severe nut allergy with 
a known previous reaction approximately 10 years ago of ana-
phylactic symptoms including airway angioedema and haemo-
dynamic instability.

The patient presented with clinical findings consistent of severe 
osteoarthritis, originating 1.5 years ago with gradual worsen-
ing pain and mobilisation over the preceding 2-3 months. She 
required the assistance of a stick to mobilise and exercise toler-
ance was limited to 100-200 yards. Upon examination, she pre-
sented with an antalgic gait, point tenderness in the groin and 
limited hip range of motion. Flexion was limited to 70-80⁰ with 
only 10-15⁰ of internal and external rotation. Her symptoms 
were isolated to the hip with satisfactory examination findings 
of the lumbar spine and knee to exclude these as concurrent 
factors in her presentation.

Figure 1: Pre-Operative AP Pelvis radiograph.
Severe osteoarthritis was present on the radiographs with ante-
rior acetabular and femoral head osteophytes (Figure 1).

Local guidelines and consensus encourage the use of cemented 
implants for both acetabular and femoral components for pa-
tients above the age of 70 years. Therefore, the patient was list-
ed for a left total hip replacement which was initially planned 
to be cemented. However, due the severe nut allergy; an unce-
mented approach was preferred, with concerns regarding the 

Palacos bone cement containing peanut derivatives.
Standard practice within our unit utilises spinal anaesthesia for 
hip arthroplasty procedures and therefore the patient was con-
scious with minimal sedation during surgery.

Preoperative tranexamic acid and antibiotics were adminis-
tered as per local protocols. A modified Hardinge approach was 
used with the capsule incised longitudinally and with hip dislo-
cation. The acetabulum was exposed with excision of anterior 
osteophytes. A 52mm Pinnacle hydroxyapatite-coated cup was 
implanted with a secure press fit and secured with two screws 
with a 52/32mm liner satisfactorily placed. During femur rasp-
ing, a stable anteromedial calcar split was noted during the 
final 12mm rasp. Fixation with tensioned steel cable and con-
version to cemented implant was considered to ensure stable 
fixation of the femoral stem. Cementation was therefore a key 
component of the final implantation strategy. Prior to and dur-
ing cementation, close discussion with and monitoring by the 
anaesthetic team was actioned. A consultant anaesthetist was 
present and regular monitoring of the patient’s observations 
was performed, including carbon dioxide trace, haemodynam-
ic status and, clinical status. As the patient was conscious, she 
was evaluated at 2–5-minute intervals, for symptoms like an-
gioedema, vomiting, bronchospasm, and signs of shock during 
and after the cementation. 
Intraoperatively, the patient remained stable with saturations 
consistently above 97%, heart rate between 55-88 bpm and 
systolic blood pressure between 100-140. A size 1, 44mm off-
set, 150mm Exeter long stem was securely implanted. Two 
mixes of cement were used for stem cementation and pressuri-
sation was performed. A +4/32 mm stainless steel head was 
implanted. The final position is shown in Figure 2. During ce-
mentation and pressurisation, there was no observed change in 
her haemodynamic status or clinical status.

Whilst in recovery her observations remained stable, and she 
remained alert with no adverse effects. No antihistamines or 
other common medications used to treat allergic reaction were 
required. She progressed well postoperatively with appropri-
ate interaction with the nursing team, with no reports of pain/
discomfort, nausea, vomiting, or loss of appetite. Her intra-
operative and post-operative observations can be seen in Table 
1. She engaged well with physiotherapy and mobilised suc-
cessfully on the first post-operative day. She was discharged 
once deemed fit by the physiotherapy and medical teams on the 
second postoperative day. 

Table 1: Intra and Post Operative Observations.

Intra-Op
Time (min) 15 30 45 60 75 90 105 120 135 150 180
Events          Cement  
SBP 131 117 105 99 118 110 112 121 102 106 128
DBP 68 66 56 64 69 64 65 56 59 55 65
Pulse 84 78 85 70 59 NR 65 62 55 59 NR
Sats(%) 97 98 99 99 99 99 99 100 100 100 100
Post-Op
Time (min) 15 30 45 60 75
SBP 124 149 141 137 110
DBP 79 89 85 71 69
Pulse 128 104 84 67 60
Sats(%) 100 100 100 100 96
AVPU V A A A A

NR – not recorded, SBP-Systolic Blood Pressure, DBP-Diastolic Blood Pressure.
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Figure 2: Post-Operative AP Pelvis and Lateral Hip Radiographs.
She subsequently received follow-up in clinic at the six weeks 
and was successfully rehabilitated. She mobilised unaided 
with no complications. Pain was managed with occasional 
paracetamol and no further opioid analgesia was required upon 
discharge. She was discharged to a routine follow-up as per the 
arthroplasty protocols of our unit. 

Hence, it is safe to conclude that there were no reports of any 
adverse allergic reaction during the intraoperative or postop-
erative period during this patient’s care.

Discussion
This case illustrates the successful use of refined peanut oil 
containing PMMA in a patient with a severe nut allergy in con-
currence with the conclusion drawn by Ganapathi et al. stating 
there is no evidence supporting the contra-indication of Pala-
cos cement use in arthroplasty for patients with peanut allergy 
[7]. 

This directly contradicts the Heraeus manual for the cement 
which states that the substance should not be used if a previous 
hypersensitivity to any of the components is noted [8]. How-
ever, this guidance does not inform the reader that any form 
of peanut oil is present within the cement, instead additional 
investigation was required to identify that E141 contains pea-
nut oil [2].

Despite this, the peanut oil used is highly refined with labora-
tory analysis demonstrating no detectable peanut protein with 
a level below 0.3ng/mL [9]. In practice, this suggests that sen-
sitisation from refined peanut oil is unlikely and therefore a 
reaction is highly unlikely. A randomised crossover challenge 
study supports these findings with no peanut allergy patients 
(n=60) reacting to the refined oil [10]. The Anaphylaxis UK 
society notes no fatalities related to refined peanut oil, with re-
ported reactions in the minority of individuals being mild [11]. 
A double-blind cross-over study observed that consumption of 
peanut oil did not pose risk to individuals with raised serum 
Ig-E antibodies to both crude peanut extract and purified pea-
nut allergen [12]. Therefore, based on these findings, the use 
of this bone cement for patients with severe anaphylactic reac-
tions appears safe with no serious reported adverse cases to our 
knowledge. However, a prolonged period of observation and 
additional care during initial exposure should be taken.

Given these findings, the consensus for the treatment of pa-
tients with nut allergy within joint arthroplasty needs to be ad-
dressed. There are currently conflicting views [7] and this case 
report should provide evidence for a more unified and stan-
dardised approach, as these patients can be treated essentially 
at par with the general population. Furthermore, many patients 
may benefit from this approach as their primary treatment plan. 
This is especially important considering the rising prevalence 

of peanut allergy, as 2% of the Western world is currently af-
fected [13]. Reports of hypersensitivity reactions using bone 
cement are noted within the literature, although heavy metals 
are commonly cited as the underlying cause [14].

Interestingly this phenomenon of peanut-derived medical 
products is not unique to Orthopaedics suggesting a greater 
awareness of the component aspects of medications is required 
[15]. This includes the manufacturers producing a comprehen-
sive constituent list to allow for more informed clinical deci-
sion-making. Different formulations and further investigations 
should continue to reduce the allergenicity and potential for 
sensitisation reactions.

Given the findings reported in the literature and our case report, 
bone cement products including refined peanut oil and its de-
rivates currently appear safe to use in orthopaedic arthroplasty 
surgery. Further studies are required to fully address and evalu-
ate the short- and long-term considerations surrounding this.

Conclusion
Palacos bone cement contains peanut oil which is not widely 
known amongst orthopaedic surgeons. Despite the manufac-
turer’s guidance, this case report demonstrates the successful 
use of this product in a patient with severe peanut allergy.
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