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CLINICAL CASES OF PATIENTS WITH ARTHROPLASTY
AND HEIGHTENED BLOOD CONCENTRATION OF METAL IONS
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We report on several clinical cases of different appearance and complications of patients after THR with metal-on-metal
(MoM) couplings or a revision knee system. There may be skin irritation mainly due to chromium hypersensitivity or systemic
effects and even cobalt intoxication can appear. We recommend clinical control to patients with MoM and a head size of 36 mm
or larger or with knee revision systems. Patients who have problems such as pain or mal positioning should have measured the
metall ion levels of cobalt. A serum cobalt level of >7 pg /L indicates possible periprosthetic metallosis and may cause trouble.
A normal serum cobalt level is below 1 ug /L. We also need an MRI with Metal-Artifact-Reduced-Sequences or if not possible
an ultrasound investigation to detect pseudotumors around the hip joint. For the clinical investigation you should look and
ask for general hypersensitivity reaction (skin rash), cardiomyopathy, neurological changes including sensory changes, renal
function impairment or thyroid dysfunction which may occur in cobalt intoxication. To optimize the diagnostic histological
investigations using the Krenn classification are extremely helpful.
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Introduction The next patient had a “Cormet” surface re-

placement with a swelling at the major trochanter

Implant-related metal hypersensitivity is a rare
level (fig. 1). The x-rays detected a high inclination

complication in total joint replacement [4, 8, 10,

12, 19]. In a representative survey among members
of the working group for joint replacement (AE)
in Germany we showed that 0.6% of patients with
total hip arthroplasty and 1,13% with total knee
arthroplasty (TKA) may have a problem due to
hypersensitivity to nickel or cobalt after implanta-
tion and one third of them may need revision sur-
gery [21].

Several case reports have indicated a connec-
tion between early TJA failure or problems and
metal sensitivity recently [1, 2, 19]. Due to the
latest problems in patients with MOM couplings
some reports are on cobalt intoxication [13—16,
23] or other systemic effects.

We report on several clinical cases of different
appearance and complications in patients after
THR with metal-on-metal (MoM) couplings [20]
or a revision knee systems.

Cases

One patient had a MoM-coupling with an ASR
XL acetabular head system (Depuy) just having
problems after excessive cycling. An MRI with
Metal-Artifact-Reduced-Sequences (MARS) de-
tected a small pseudotumor but without damaging
of the mucles. The metal ion levels decreased to 9,5
pg/L from 20 pg/l for chromium and to 19,0 pg/1
from 30,0 pg/1 for cobalt. The patients remains un-
der control because he had no bigger problems [20].

angle of the cup and an “edge loading® with high
contact stresses (fig. 2). The negative influence of
high cup inclination agles and the edge loading is
shown by Morlock and coworkers [11]. The MRI
with MARS showed a big pseudotumor. The chro-
mium blood concentration raised from 5ug/l to 9,5
ug/1 and for cobalt from 7,3 pg/l to 14,0 pg/l. A
revision was recommended.

Fig. 1. Big “pseudotumor” with muscle damage
in the gluteal area
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Fig. 2. Surface replacement with high inclination
of the cup, causing “edge loading” with wear

Another patient had a “BHR” on the left side
and an “Adapt” surface replacement on the right side
(fig. 3) without any problems. Systems with a good
(high) radial clearance (BHR 105 um and Adapt
85 um) do not have so much wear. The metal ion
levels decreased from 3,16 pg/1 to 0,36 pg/1 cobalt
and from 6,11pg/1 to 0,42 pg/1 for chromium. The
only problem is a dermatitis mainly of the hands.

Fig. 3. Comparison of two different systems,
both with acceptabel inclination angles

X. Gao et al. [2] described a severe case of der-
matitis associated with chromium following total
knee arthroplasty. Also the retroversion of the cup
can lead to high ion levels as 21 pg/1 for chromium
and 37,6 pg/1 for cobalt, which lead to a revision in
another patient. A.J. Hart et al. [5] recommended a
CT-scan to detect such retroversions.

Recently we had a patient with symptoms of a
cobalt intoxication with cobalt levels (17,9 pug/1) in
blood and in the joint fluid (445 pg/1) after several

knee operations and revisions and a swollen knee
(fig. 4). The microbiological investigation showed
no infection but the histological findings of Prof.
V. Krenn showed massive necrosis due to metal
toxic reactions (SLIM) and little CD3 positive
lymphocytes seen in metal sensitivity reactions [7].

ox

Fig. 4. Massive constant knee swelling after several THR
revisions due to metal hypersensitivity and cobalt metal ion
“overloading”

Comparable to our experience with patients with
MoM couplings we discussed that it seems to be an
overloading or intoxication with cobalt, also called
cobaltism as described by S.S. Tower in 2012 [23].

Discussion

In total hip replacement the problem of local
tissue reactions associated with metal ions from
MOM couplings is known since 1975 [6].

Although there is more metallic particles in
MoM, J.P. Thyssen et al. [22] and K. Gustavson
et al. [3] did not see an association between metal
allergy, total hip arthroplasty and revision. They
even saw a reduction of positive patsch tested pa-
tients after hip surgery.

In the Australian register they saw in 2011 all-
ready 5 implants with higher complications (table).
The ASR and the Cormet 2000 were stoped, but
Bionik, Recap and Durom are still running. Due to
the fact that we see more and more problems with
the resurfacing in Germany these kinds of implants
are only implanted by a small group of surgeons.

Several case reports have indicated a connec-
tion between early TJR failure or problems and
metal sensitivity. They found skin reactions around
the scar and pain [19] or generalised dermatitis to
chromium [2].
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Table
Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement by Prosthesis Type*
Prosthesis | N N 1Y 3Yrs 5Yrs 7Yrs 10Yrs 13Yrs
type Revised | Total
15.3
3.4 7.2 23.9
ASR 284 1167 (2.5,4.6) (5.9, 8.8) (13.3, (21.4, 26.6) - -
17.5)
1.1 1.8 23 3.6
Adept 16185 | (0523) | (09,33) | (1341) | (2.1,62) ) )
1.4 2.4 3.6 5.0 6.9 8.4
BHR 81 1107301 (1516) | (2.2,28) | (32,39) | (46,54) | (63,7.5) | (7.4,9.5)
. 35 12.0 16.7
Bionik 84 12001 1 779) | (8.2, 17.4) | (12.1,22.9) - - -
2.1 5.7 10.1 14.2 18.7
Cormet 88 | 626 | 1536) | (41,7.8) | (7.9,12.8) | (11.4,17.6) | (14.9,23.4) -
3.2 5.4 7.6 8.9 10.3
Durom o 847 | 2246) | (41,72 | (6.0.96) | (7111.1) | (8.2 12.9) -
o 6 18 1.7 26 45 6.8 ] .
(0.4,66) | (0.8,7.8) | (1.9,10.4) | (3.3,13.7)
. 1.2 2.2 28 36
Mitch TRH | 30 1 10241 n 25 4y | (1.4,3.3) | (2.0,41) | (2.4,52) B -
5.1 8.7 10.4 1.7
Recap 22 195 1 0893) | (55 13.7) | (6.8,157) | (7.6,17.8) - -
5.3 75 0.8 12.2 17.5
Other (8) 80 | 188 | (0997) | (4512.4) | (6.3,15.1) | (8.2,18.0) | (12.4,24.4) 3
TOTAL 1170 | 15770

Note: Only combinations with over 100 procedures have been listed.

* Australian national joint replacement
documents/10180/172286/Annual%20Report%202014

P. Thomas et al. [18] found in their study of
200 arthroplasty patients with complaints involv-
ing the prosthesis (130 female, 187 knee and 13
hip prostheses) and in parallel 100 symptom-free
patients (75 female, 47 knee and 53 hip prosthe-
ses) were investigated. In the knee arthroplasty
patients with complaints 9.1% showed dental
material intolerance, 23.5% atopy, 25.7% CMI,
18.2% metal allergies, 7.4% gentamicin allergy
and 27.8% positive metal LTT (mostly to Ni). In
symptom-free patients 0% showed dental mate-
rial intolerance, 19.1% atopy, 12.8% CMI, 12.8%
metal allergy, 0% gentamicin allergy and 17% pos-
itive metal LTT.

We demonstrated in 2013 the different symp-
toms and complications in patients fitted with
prostheses with metal-on-metal (MoM) bearings.
In patients who have problems tests should be car-
ried out to measure the metal ion levels of cobalt
and chromium.

G. Mahendra et al. [9] already speaks about ne-
crosis and inflammation in peri-implant soft tissues
have been described in failed second-generation

registry annual

report 2014. https://aoanjrr.dmac.adelaide.edu.au/

metal-on-metal (MoM) resurfacing hip arthro-
plasties and in the pseudotumors associated with
these implants.

Now we also see some problems in patients with
MOM couplings — were some reports are on cobalt
intoxication [13—16] or other systemic effects but
our case with the knee problem is new.

V. Krenn et al. [7] said that by means of his-
topathology different pathogenetic synovial-like
interface membrane (SLIM) patterns that lead to
reduction of implant durability could be discerned,
such as periprosthetic particles, bacterial infections
and arthrofibrosis. Subsequently, SLIM types have
been determined in a revised consensus classifica-
tion including particle-induced type (type I) so-
called non-septic loosening, infection type (type
IT) so-called septic loosening, combination type
(type III) of bacterial and particle-induced types,
indifferent type with mechanical and functional
disorders (type IV), osseous pathologies (type V),
arthrofibrotic type (type VI, endoprosthesis-asso-
ciated arthrofibrosis) and allergic/immunological /
toxic reactions to prosthesis material (type VII).
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Particles are characterized histopathologically ac-
cording to the Krenn particle algorithm. In cases
of severe lymphocyte/macrophage infiltration, ne-
crosis, abrasion particle detection and granuloma
formation, a toxic or allergic reaction to implant
material should be considered.

We recommended the clinical investigations
should specifically target asymptomatic or symp-
tomatic local swellings after total hip or knee re-
placement and patients should be questioned on
problems with general hypersensitivity reactions
(skin rash), cardiomyopathy, and neurological
changes including sensory changes, renal function
impairment and thyroid dysfunction.

In trouble arthroscopy and histological classifi-
cations can help as well as blood ion measurements
and microbiological investigation.
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MNOBbILLEHME YPOBHA MOHOB METAJTJ1A B KPOBW MNALUMEHTOB
MNOCJIE SHAOMNPOTE3NPOBAHNA: KIIMHNYECKNE CJTYHAN

M. Tomcen!, B. Kpenn?, I1. Tomac?, K.I1. Kperep?

" Omoenenue mpasmamonozuu u opmoneduu Knunuxu Mummenvbaden, 2. baden-baden, Iepmanus

2 Mronxenckuil ynusepcumem um. Jhoosuza-Makcumunuana, xagedpa depmamonozuu u ariepzonozuu, 2. Mionxen, Ilepmanus
3 [lenmp 2ucmonozuu, UUmoi0zuu i MOAEKYIAPHOU uaznocmuku, 2. Tpup, lepmanus

1 Jlabopamopus GUOMEXAHUKYU U UMNIAHMOIOZUYECKUX UCCe008anuil, [idenvbepecrkuil ynusepcumem, kageopa opmoneduu,
2. Ietidenvbepe, lepmarust

Onucano HECKOJBKO KIMHUYECKUX HAOJMIOMEHINN MAIMEHTOB € PA3JIMIHBIMU TTPOSIBIECHUSIME M OCJIOKHEHUSIMU TI0CJI€ DH-
JIOTIPOTE3NPOBAHNST TA300PEHHOTO CYCTaBa MAPOH TPEHHsI METAII-METJL MM PEBU3HOHHON apTPOIJIACTHKI KOJEHHOTO CY-
craBa. Y Takux GOJIbHBIX MOXKET MOSIBUTHCS Pa3/iPAKEHUE KOKM, B OCHOBHOM BCJIEACTBUE TUIIEPYYBCTBUTEIBHOCTU K XPOMY, U
Jlake MHTOKCHKAI[HS KOOATBTOM. ABTOPBI PEKOMEH/IYIOT TPOBOIUTH KJIMHIYECKOe HABIO/IeH e 3a TAIINEHTAME, KOTOPBIM YCTa-
HOBJIEHBI 9H/IOTIPOTE3DI Ta300€/IPEHHOTO CYCTaBa ¢ MapOi TPEHUST METAII-METaJL U TOJOBKaMu ramerpoM 36 1 Gosiee MM, a
TaksKe 3a OOJIbHBIMU T10CJIE PEBU3MOHHOTO SHIONPOTE3MPOBAHKS KOJEHHOTO CyCTaBa. Y MAIUEHTOB ¢ OOJIEBBIM CHHIPOMOM U
HEMPAaBUIBHBIM MOJOKEHIEM KOMIIOHEHTOB SHIOMPOTE3a HEOOXOAMMO OTIPEeIUTh YPOBEHb METAIIIMYECKUX HOHOB KOOAIBTA.
YpoBeHb K0GaIBTa B CBIBOPOTKE KPOBH CBBIIIE 7 MKT/JT CBUIETEBCTBYET O HAIMYUHU TIEPUITPOTE3HOT0 METAJIJIO32, TAK KaK B HOP-
Me 3TOT [I0Ka3aTesib cocTaBiisieT MeHee 1 MKr/Ji. J[Jist BbIsIBJIEHUSI [ICEBOOIYXOJIEl B 00J1acTi Ta3006€[PEHHOIO CYCTaBa CJIE/LyEeT
npumensaTs MPT ¢ ucnosnbzoanuem nporpammbl MARS (metal artifact reduction sequences), HarpaBieHHOIT Ha ycTpaHeHUe
UCKaKeHUH n300paskeHuii 1 apTeakToB, BOSHUKAIOUINX U3-3a IPUCYTCTBUS B MATHUTHOM I10JI€ META/UINYECKUX UMILIAHTATOB.
[Tpu oTcyTCTBUY TaKO# BOBMOMKHOCTH MOKHO BBITIOJIHSTH YJIBTPA3BYKOBOE HCCae0BaHIe. Bo BpeMsT KIMHUYIEeCKOTO UCCIe10Ba-
HUsT HeOOXOAMMO OTIPE/IEJIUTD HATIMYNE Y ManenTa 001eil peakiinu THIepyyBCTBUTENbHOCTH (KOKHAST ChITTb ), KapIMOMHOTIA-
TUU, HEBPOJIOTMYECKUX HAPYIIEHUH, BKIIIOYAst HAPYIICHUS YYBCTBUTEJIBHOCTH, YXYALICHNs (DYHKITMH TTOYEK WU IUTOBUIHOMN
JKeJIe3bl, KOTOPbIE MOTYT IPOU30UTH BCJIECTBIE MHTOKCUKAIMU K0OAIbTOM. OTITUMU3UPOBATH TUCTOJIOTUYECKUE UCCIIE0BAHMST
IOMOTaeT MCIoJIb30Banne Kiaaccudukanny Kpenna, KoTopast IPUBOANTCS B TEKCTE CTATHI.

KmoueBbie ciioBa: IQHAOIPOTE3NPOBaAHUE, METAJUI-METAIJIMYECKUE TIapbl TPEHUA, TUIIEPUYYBCTBUTE/IbHOCTD K MeTaJlJlaM, UH-
TOKCHUKaIlUA KOGAIBTOM.
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