Prosthetics and Orthotics International

http://poi.sagepub.com/

Contact dermatitis to cobalt chloride with an unusual mechanism
Sevket Arslan, Serkan Aksan, Ramazan Ucar and Ahmet Zafer Caliskaner
Prosthet Orthot Int published online 29 May 2014
DOI: 10.1177/0309364614534293

The online version of this article can be found at:
http://poi.sagepub.com/content/early/2014/05/23/0309364614534293

Published by:
®SAGE

http://www.sagepublications.com

On behalf of;

i My

International Society for Prosthetics and Orthotics

Additional services and information for Prosthetics and Orthotics International can be found at:
Email Alerts: http://poi.sagepub.com/cgi/alerts
Subscriptions: http://poi.sagepub.com/subscriptions
Reprints: http://www.sagepub.com/journalsReprints.nav

Permissions: http://www.sagepub.com/journalsPermissions.nav

>> OnlineFirst Version of Record - May 29, 2014
What is This?

Downloaded from poi.sagepub.com at Instituto Superiore Di Sanita on June 12, 2014


http://poi.sagepub.com/
http://poi.sagepub.com/content/early/2014/05/23/0309364614534293
http://www.sagepublications.com
http://www.ispoint.org
http://poi.sagepub.com/cgi/alerts
http://poi.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://poi.sagepub.com/content/early/2014/05/23/0309364614534293.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://poi.sagepub.com/
http://poi.sagepub.com/

INTERNATIONAL
SOCIETY FOR PROSTHETICS

.
Prosthetics and Orthotics International AND ORTHOTICS

Case Report

Prosthetics and Orthotics International
1-3

© The International Society for
Prosthetics and Orthotics 2014
Reprints and permissions:
sagepub.co.uk/journalsPermissions.nav
DOI: 10.1177/03093646 14534293
poi.sagepub.com

©SAGE

Contact dermatitis to cobalt chloride
with an unusual mechanism

Sevket Arslan, Serkan Aksan, Ramazan Ucar
and Ahmet Zafer Caliskaner

Abstract

Background: Contact dermatitis is a frequent inflammatory skin disease. A suspected diagnosis is based on clinical
symptoms, a plausible contact to allergens and a suitable history of dermatitis. Therefore, careful diagnosis by patch
testing is of great importance because the patch testing is important to find out which allergen/material causes the
complaints. Metallic allergens such as cobalt are among the most common causes of allergic contact dermatitis, but
frequencies of contact dermatitis to these allergens may vary in different skin areas. Here, we report an unusual case of
cobalt allergy on the skin contact with the prosthetic leg of a 30-year-old female patient.

Case description and methods: The patient developed maculopapular and vesicular lesions on her contact region of residual
limb to prosthetic leg.

Findings and outcome: She underwent standard patch testing, which resulted in a strong positive reaction to cobalt chloride.
Conclusion: This case report may serve to remind doctors to be aware of potential allergic reactions to prostheses and to
enable them to recognize a metal allergy if it appears. Prosthetists should also be reminded of potential allergic reactions.

Clinical relevance

Cobalt can be used as an accelerator in making a prosthetic socket. Several cases have been reported concerning
allergies to components of the prosthetic socket. This is the first report of sensitization to cobalt which is used in making
a prosthetic leg.
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Background

Contact dermatitis is an eczematous skin reaction caused
by direct and usually repeated exposure to harmful objects
or chemicals. In most of the cases, medical history and
physical examination are usually enough for the diagnosis
because the relationship between suspected agent and
location of lesions is very typical.! In almost all cases, a
patch testing is performed to identify the specific contact
sensitizer. The determination of the correct agent(s) is
important for further allergen elimination and to prevent
possible new lesions caused by other objects which con-
tain the same agent(s). However, only performing a patch
test will not be sufficient.

The results from the patch test must be interpreted
properly, so the objects that may contain the identified
allergen can be determined, and patients should be advised
to avoid the allergen(s).?

In this case report, we are presenting a patient with a cobalt
allergy which was identified by the patch test. The purpose of
this report is to investigate an unusual feature of a relation
between allergen (cobalt) which causes sensitization and an
object (prosthetic leg) which includes this allergen. In most of
the objects, the sensitizer allergen can easily be determined, but
in this case, further investigation was required to prove the rela-
tion between the object and cobalt as a sensitizer agent.
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Figure |. Maculopapular and vesicular lesions on the skin of
stump.

Case description and methods

A 30-year-old female patient was admitted to an allergy
out-patient clinic with itchy wheals on the residual limb of
the left amputated leg. The patient’s left leg was amputated
at transfemoral level with the diagnosis of osteosarcoma
before 13 years of age. After the amputation, the patient
started to use the prosthesis without any complaint on the
residual limb region. She gained about 15 kg weight dur-
ing pregnancy (29 years old). After pregnancy, it was nec-
essary to provide her a new prosthesis, and she started to
use a new shaft prosthesis with suction suspension system
without liner.

Approximately 1 week later, vesicular lesions appeared
in the contact region of residual limb and new prosthesis.
On physical examination, maculopapular and vesicular
lesions were detected on the skin of the residual limb
which was in contact with the socket of the prosthesis
(Figure 1). The diagnosis of the patient was thought to be
contact dermatitis on the basis of medical history and pre-
sent symptoms.

Findings and outcomes

A patch test was performed according to the European
standard series using the commercial thin-layer rapid use
epicutaneous (TRUE) test.? The patient was informed
about the test, evaluation at the end of the 72 h, and prob-
ability of earlier positive reactions. The patient was admit-
ted with the complaint of severe itching one day after
application of the test. The patch was removed and there
was a extreme positive reaction with vesicles and bullous
reaction (+++) to cobalt chloride (Figure 2). This antigen
was removed from the test. The patch test was closed again
in order to guide markers as the other allergens would
come into first place and it was reevaluated at the end of
72 h. Usually, most of the patch test reactions occur at day

Figure 2. Positive patch test reactions for cobalt on the skin
of stump.

3 (72 h) or 4 (96 h).?> Therefore, most centers interpret
patch test results at 48 h (day 2) and at 96 h (day 4) after
placement. We also evaluated the test again after 72 h. The
patient also had a mild positive reaction with erythema,
papules, and infiltration (+) to nickel. All other antigens
were negative. Reactions were scored according to the
international contact dermatitis research group (ICDRG)
criteria.* The patient was treated with a topical corticoster-
oid (mometasone furoate cream 0.1%). The lesions
regressed during the first week and completely disap-
peared in the second week of the treatment.

Discussion

The prevalence of metal allergy is high in the general pop-
ulation, and it is estimated that up to 17% of women and
3% of men are allergic to nickel and that 1%—3% are aller-
gic to cobalt and chromium.?

Cobalt is a metal found naturally in soil, dust, and sea-
water. It is usually found in association with nickel.
Cobalt and its salts have many uses. For instance, it is
found in metal-plated objects, paints, cement, and vita-
min B12. Several compounds of cobalt are very substan-
tial in industry as they act as catalysts, speeding up
important chemical reactions.® Cobalt is an essential cat-
alyst. It is used for hardening property in dentistry, cardi-
ology, gynecology, and orthopedic surgery such as
prosthetic hips and knees.®

Metals, especially cobalt and nickel, which are in con-
tact with body fluids, may corrode and release metal ions
that bind to proteins and activate T cells.” Hypersensitivity
to the metallic implants remains relatively unpredictable
and poorly understood.® Allergic reactions can be classi-
fied into immediate, which happen within minutes and are
based on a humoral response (Types I-III), or delayed,
which happen within hours or days and are based on a
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cell-mediated response (Type I1V). The cell-mediated
response is mediated by the T lymphocytes and especially
by the CD4-helper cells.® Type IV delayed-type hypersen-
sitivity (DTH) reaction is most common to nickel, chrome,
and cobalt.®® The cobalt is considered to be candidate anti-
gens/allergens for eliciting metal hypersensitivity
responses, and this is usually a DTH reaction.”?

When skin lesions occur on a residual limb after the
use of a new prosthesis or persist after therapy, allergic
contact dermatitis should be considered. Friction, sus-
tained pressure, and humidity of the amputation residual
limb may not only act as cofactors to increase the chance
of allergic contact dermatitis but may also be primary
factors in causing irritant contact dermatitis. When an
allergic reaction occurs, it is important to rule out other
causes of dermatitis and to determine whether the reac-
tion is limited to the residual limb or to the part of the
residual limb that is in contact with the prosthesis (as in,
for example, the valve of a suction socket prosthesis).!0
Several cases have been reported concerning allergies to
components of the prosthetic socket, such as resins, glue,
rubber components, and leather preservatives.®-!? Dudek
et al.!! found the incidence of dermatologic conditions
associated with the use of a lower extremity prosthetic to
be 40.7%. In this study, skin irritations (17.6%), inclu-
sion cyst (15.0%), callus (11.4%), verrucous hyperplasia
(8.9%), blister (6.6%), fungal infection (4.9%), and cel-
lulitis (2.1%) were detected.

Polyester resins are commonly used in many applica-
tions. Cobalt can be used as an accelerator in polyester
resins. Cobalt as a catalyst enables the curing of unsatu-
rated polyester resins at room temperature. The case of
allergy to cobalt to polyester resins are more often related
to ancillary chemicals in these resins, such as accelerators
or catalysts, and cross-linking agents, rather than the pol-
yester resins themselves, which rarely sensitize.!?

Conclusion

This is the first report of sensitization to cobalt which is
used as a catalyst in prosthetic leg. Therefore, in addition
to identifying cobalt as the causative allergen in this
patient, we think this case will contribute to medical lit-
erature. When an allergen is identified, patients should
be adequately informed about prevention. The patient
was advised not to use the prosthesis and contact the
prosthetics manufacturer company for cobalt-free
prosthesis.

Author contribution

All authors contributed equally in the preparation of this
manuscript.

Conflict of interest

The authors declare no conflicts of interest. The authors alone are
responsible for the content and writing of this article.

Funding

This research received no specific grant from any funding agency
in the public, commercial, or not-for-profit sectors.

References

1. McGrath L, Piliouras P and Robertson I. Irritant bullous
contact dermatitis caused by a rove beetle: an illustrated
clinical course. Australas J Dermatol 2013; 54: 136-138.

2. Warshaw EM, Belsito DV, Taylor JS, et al. North American
Contact Dermatitis Group patch test results: 2009 to 2010.
Dermatitis 2013; 24: 50-59.

3. Higgins E and Collins P. The relevance of 7-day patch test
reading. Dermatitis 2013; 24: 237-240.

4. Ivens U, Serup J and O’goshi K. Allergy patch test reading
from photographic images: disagreement on ICDRG grad-
ing but agreement on simplified tripartite reading. Skin Res
Technol 2007; 13: 110-113.

5. Thyssen JP and Menné T. Metal allergy—a review on expo-
sures, penetration, genetics, prevalence, and clinical impli-
cations. Chem Res Toxicol 2010; 23: 309-318.

6. Hamann D, Hamann C, Li LF, et al. The Sino-American
belt study: nickel and cobalt exposure, epidemiology, and
clinical considerations. Dermatitis 2012; 23: 117-123.

7. Thyssen JP. Nickel and cobalt allergy before and after
nickel regulation—evaluation of a public health interven-
tion. Contact Dermatitis 2011; 65: 1-68.

8. Hallab NJ, Caicedo M, Epstein R, et al. In vitro reactivity
to implant metals demonstrates a person-dependant associa-
tion with both T-cell and B-cell activation. J Biomed Mater
Res A2010; 92: 667-682.

9. Basko-Plluska JL, Thyssen JP and Schalock PC. Cutaneous
and systemic hypersensitivity reactions to metallic implants.
Dermatitis 2011, 22: 65-79.

10. Meulenbelt HE, Geertzen JH, Dijkstra PU, et al. Skin prob-
lems in lower limb amputees: an overview by case reports. J
Eur Acad Dermatol Venereol 2007; 21: 147-155.

11. Dudek NL, Marks MB, Marshall SC, et al. Dermatologic
conditions associated with use of a lower-extremity prosthe-
sis. Arch Phys Med Rehabil 2005; 86: 659-663.

12. Kanerva L, Estlander T, Alanko K, et al. Occupational aller-
gic contact dermatitis from unsaturated polyester resin in
car repair putty. Int J Dermatol 1999; 38: 447-452.

Downloaded from poi.sagepub.com at Instituto Superiore Di Sanita on June 12, 2014


http://poi.sagepub.com/



