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METHYLMETHACRYLATE HYPERSENSITIVITY IN A
PATIENT WITH CEMENTED ENDOPROSTHESIS
A Case Report
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A case of methylmethacrylate monomer hypersensitivity in a 76-year-old
patient with a cemented endoprosthesis is reported. The accuracy of the

method for preoperative testing of a patient’s sensitivity is discussed.
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After reports of several cases of sudden death
during  endoprosthesis  fixation  with
methylmethacrylate cement (MMC) (Kepes et
al. 1972, Monteny et al. 1975) as well as
various cases of loosening of the prosthesis or
of skin eruptions due to an allergic reaction
(Bouffioux 1959, Laugier & Foussereau 1966,
Munro-Ashman & Miller 1976, Oleffe &
Wilmet 1972), attention has been drawn to
the possible hypersensitivity of these patients
to the different components, i.e., metal and
MMC, introduced into the organism during
operation.

Benson et al. (1975), Elves et al. (1975),
Evans et al. (1974) and Nater et al. (1976)
reported a high incidence of hypersensitivity
to nickel, cobalt and vanadium in patients
with a hip prosthesis. In the present study
patients with a hip arthroplasty were in-
vestigated for sensitivity to methylmeth-
acrylate monomer (MMM) by patch tests and
a case of hypersensitivity to MMM is
reported.

CASE REPORT

A 76-year-old woman underwent a left hip
replacement. During implantation of the
endoprosthesis and the acrylic cement into the
femoral shaft the blood pressure decreased
characteristically. The postoperative course was
uneventful. The patient’s history revealed that she
had undergone a Moore arthroplasty for
transcervical fracture of the right hip 6 years pre-
viously. She wore a double dental prosthesis
without trouble. Patch tests were performed 3
weeks postoperatively. The 5 per cent MMM
patch test was negative, whereas the 20 and 40
per cent MMM patch tests were strongly positive.
Biopsy of the last test was interpreted as an
allergic response following the main hnes of
Achten & Oleffe (1966).

METHODS

One, two and five per cent MMM concentrations
dispersed in olive oil or petrolatum (Foussereau &
Benezra 1970, Fregert 1974, Malten & Zielhuis
1964, Nyquist 1958) as well as cement retained
during operation and reduced to powder were
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used. After the first results, 20 and 40 per cent
MMM (in olive oil) tests were added to the test
tray.

Forty-two patients were investigated (36
women and 6 men, average age: 68.9 years). All
patients underwent a hip arthroplasty using MMC
(type McKee-Farrar and Moore). The case
histories revealed earlier hip arthroplasty in nine
patients, dental prostheses in 31 and both hip and
dental prostheses in seven.

The patch tests were performed on the arm as
most patients were lying on their back. To
prevent possible evaporation phenomena, the
patches were covered with a MMC cup or an
aluminium patch (Silverpatch Van Der Bend). The
patch tests were applied for a period of 48 hours
and read after 48 and 96 hours.

DISCUSSION

Hypersensitivity to methylmethacrylate has
been reported to occur in dentists (Fisher
1954), patients with dental prostheses
(Crissey 1965, Dechaume & Brunel 1948,
Huriez et al. 1970, Jedrzejewski &
Danilewicz-Stysiak 1970), manicurists
(Canizares 1956, Fisher et al. 1957) and a
laboratory technician (Moody 1941) but the
exact incidence of methylmethacrylate skin
sensibility in the general population remains
unknown. Nyquist (1958) noted 90 per cent
positive reactions in a student nurse popula-
tion with a 5 per cent concentration dispersed
in olive oil or paraffin. On the contrary, Nater
et al. (1976) with the same concentration in
acetone did not obtain a single positive
reaction in patients with total hip replace-
ment.

These authors agree upon the role of
MMM as an allergen. After polymerization of
the MMM, the polymer may be considered as
inert provided the reaction of polymerization
is complete and no monomer is left.

In patients with a cemented endoprosthesis
sensitization to MMM seems to be very rare
(Bouffioux 1959, Nater et al. 1976). A certain
amount of MMM is pushed into the injured
bone blood vessels when the prosthesis and
the MMC are packed into the femoral shaft
(Homsy 1969, Pahuja et al. 1974). This
MMM may produce a sensitization reaction
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as the elimination of the monomer via the
respiratory system is reduced (Derks &
D’Hollander 1977). The negative reactions
with the polymer reduced in powder confirm
previous works (Oettel 1963). Our study 1s
also in accordance with Nater’s results (1976)
as no positive reaction was observed with a §
per cent concentration of MMM.

In view of the conflicting results, further
investigations of methylmethacrylate sen-
sitivity are relevant. We believe a 20 per cent
concentration of MMM is more adequate
than a 5 per cent concentration. Chloroform
is used as a solvent. As a 40 per cent con-
centration is usually employed to test
chloroform allergy (Fisher 1975) the latter is
not involved in the reaction.

ACKNOWLEDGEMENTS

This study was performed in the Orthopaedic
Department of the Brugmann University Hospital
(Prof. de Marneffe), Brussels.

The authors would like to thank D. Roosels Sc.
Dr., Chemical Advisor, Laboratory Head,
Occupational Diseases Fund, Brussels, for his
assistance in this study.

REFERENCES

Achten, G. & Oleffe, J. (1966) Tests épicutanés et
dermatoses professionnelles. Etude histologi-
que. Bull. Soc. frang. Derm. Syph. 73, 49—52.

Benson, M. K. D., Goodwin, P. G. & Brostoff, ].
(1975) Metal sensitivity in patients with joint
replacement arthroplasties. Brit. med. §. 4,
374-375.

Bouffioux, J. (1959) Allergie 4 [Iacrylique.
Manifestations cutanées et générales. Arch.
belges Derm. 15, 336337,

Canizares, O. (1956) Contact dermatitis due to the
acrylic materials used in artificial nails. Arch.
Derm. 74, 141-143.

Crissey, J.'T. (1965) Stomatitis, dermatitis and
denture materials. Arch. Derm. 92, 45—48.

Dechaume, M. & Brunel, M. (1948) Les
manifestations  buccales d’intolérance aux
résines méthacryliques. Rev. Stomat. 49,

700-709.
Derks, C. M. & D’Hollander, A. A. (1977) Some
aspects of pulmonary excretion of



556

Methylmethacrylate monomer (MMM) in dogs.
J- surg. Res. 22, 9-15.

Elves, M. W., Wilson, ]J. N, Scales, J. T. & Kemp,
11. B. S. (1975) Incidence of metal sensitivity in
patients with total joint replacements. Brit.
med. §. 4, 376-378.

Evans, E. M., Freeman, M. A. R, Miller, A. ]. &
Vernon-Roberts, B. (1974) Metal sensitivity as
a cause of bone necrosis and loosening of the
prothesis in total joint replacement. J. Bone Jt
Surg. 56-B, 626642

Fisher, A. A. (1954) Allergic sensitization of the
skin and oral mucosa to acrylic denture
materials, ¥. Amer. med. Ass. 156, 3, 238—242.

Fisher, A.A., Franks, A. & Glick, H. (1957)
Allergic sensitization of the skin and nails to
acrylic plastic nails. §. 4llergy 28, 84-88.

Fisher, A.A. (1975) Contact dermatitis (2nd
Edition) Lea & Febiger, Philadelphia.

Foussereau, ]J. & Benezra, C. (1970) Les eczemas
allergigues  professionnels. Masson & Co,,
Paris.

Fregert, S. (1974) Manual of contact dermatitis.
Munksgaard, Copenhagen.

Huriez, C., Martin, P., Larere, L.., Donazzan, M.
& Carlier, C. (1970) Intolérances de la
muqueuse buccale aux matériaux prothétiques.
Bull. Dermat. 77, 424—427.

Homsy, C. A. (1969) Prosthesis seating compounds
of rapid cure acrylic polymer. Joint workship
on total hip replacement and skeletal attach-
ment. National Academy of Science, American
Academy of Orthopaedic Surgeons.

Jedrzejewski, T. & Danilewicz-Stysiak, Z. (1970)
Role de la résine méthacrylique dans I'étiologie
des stomatopathies prothétiques. Rev. Stomat.
71, 289-293.

Kepes, E.R., Underwood, P.S. & Becsey, L.
(1972) Intraoperative death associated with
acrylic bone cement. ¥. Amer. med. Ass. 222,
576-577.

E. MONTENY, ]. OLEFFE & M. DONKERWOLKE

Laugier, P. & Foussereau, J. (1966) Les dermites
allergiques 4 distance provoquées par le
matériel d’ostéosynthése. Gaz. méd. Fr. 2, 1X,
3409-3418.

Malten, K. E. & Zielhuis, R. L. (1964) Industrial
toxicology and dermatology in the production
and processing of plastics. Elsevier Publishing
Company.

Monteny, E., Jaspar, N. & Dubois-Primo, J. (1975)
Roéle possible du méthacrylate de méthyle dans
les accidents cardio-vasculaires observés en
chirurgie orthopédique. Anesth. Analgp.
Réanim. 32, 119-124,

Moody, W. L. (1941) Severe reaction from acrylic
liquid. Dent. Dig. 47, 305.

Munro-Ashman, D. & Miller, A.]. (1976)
Rejection of metal to metal prosthesis and skin
sensitivity to cobalt. Contact Dermatitis 2,
65-67.

Nater, J. P., Brian, R. G., Deutman, R. & Mulder,
Th. (1976) The development of metal
hypersensitivity in patients with metal-to-
plastic hip arthroplasties. Contact Dermatitis
2, 259-261.

Nyquist, G. (1958)
metacrylate. Trans.
Umea 1, 36-51.

Oettel, H. (1963) Biologische Probleme bei der
Implantation von Kunststoffen. Langenbecks
Arch. klin. Chir. 304, 900, cited by Deutman,
R. In: Experience with the McKee-Farrar total
hip arthroplasty. Van Goreum & Co., Assen,
The Netherlands.

Oleffe, J. & Wilmet, J. (1972). Eczema généralisé
et vis d’ostéosynthése. Arch. belges Derm. 28,
275-2178.

Pahuja, K., Lowe, H. & Chand, K. (1974) Blood
methyl methacrylate levels in patients having
prosthetic joint replacement. Acta orthop.
scand. 45, 737-741.

Sensitivity to
R. Sch. Dent.

methyl
Stockh.

Correspondence to: Dr. E. Monteny, 42, rue Van Rolleghem, 1090 Brussels, Belgium.



