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Abstract: Adverse reaction to titanium-based breast marker clip is a very uncommon

complication in medicine. We report a 65-year-old female patient who was referred with

left breast lumpiness to the assessment clinic. Breast radiology with interesting sequelae

following titanium clip insertion, in combination with literature review, will be discussed.

The patient had a history of adverse skin reactions to base metals. However, no allergy

specifically to titanium was reported. Imaging findings with regard to the symptomatic breast

were nonspecific; thus, multiple core biopsies were taken, and titanium clip was inserted.

Subsequent histological examination showed benign changes. However, 7 weeks later, the

marked area became very tender and the same patient re-presented to the clinic, requesting

removal of the metallic component. Following multidisciplinary meetings and discussions,

the person underwent ultrasound-guided vacuum biopsy and the clip was removed. The

symptoms completely resolved after the successful procedure, and histological examination

revealed lymphocytic infiltration of the tissues. Reactions to titanium-based marker clips are

rare and only limited records have been found in the literature. More cases need to be

reported in order to establish the full significance of such adverse sequelae. It is recom-

mended that medical history with regard to allergies, prior titanium clip insertions, should be

discussed.
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Introduction
Adverse reaction to metallic marking device, including titanium, is an unlikely

scenario following minor breast interventions, namely clip placements.

This may become a potential cause of pain and discomfort with regard to the

affected breast.

We report a unique case of a female patient who presented with undesired

effects resulting from titanium-based clip insertion. While clip markers are com-

monly used for better tracking of biopsy sites, such reactions are very uncommon,

and hence, adequate diagnosis may be challenging to establish.

Breast imaging, physical examination, and literature review will be analyzed.

Case report
A 65-year-old woman presented with left breast lumpiness to the symptomatic unit

and appointment regarding triple breast assessment clinic was arranged.

Physical examination of the symptomatic left breast revealed no suspicious

findings.
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Breast radiology showed a mammographic asymmetry

within the upper outer quadrant of the left breast

(Figure 1). The level of suspicion for malignancy was

low, and this was therefore assigned BI-RADS 4A.

This persisted on additional views. High-resolution

sonography revealed no suspicious focal mass. There

were only some minimal fibrocystic changes which could

potentially correlate with indeterminate mammographic

findings. However, the sonographic examination was

noncontributory.

The imaging was reviewed and decisions regarding

core biopsy with titanium clip placement were made.

Patient informed the team that had some mild adverse

skin reactions to base metals previously; namely common

materials such as copper, lead, nickel or aluminum used in

costumes or jewellery. There was no history of previous

medical interventions, autoimmune diseases, and atopic

dermatitis, and she was not aware of any allergy or prior

contact with titanium.

Since the asymmetry in keeping with an area of interest

was well seen on mammography, an open coil–shaped

hydro-mark titanium clip was chosen to enable the potential

follow-up and exact correlation with sonography. The

hydro-mark clips are stainless, based on hydrogel technol-

ogy, and consist of both hydrogel and titanium. These

markers hydrate the site of interest after deployment and

subsequently enable long-term visualization with both ultra-

sound and T2-weighted MRI sequence. Moreover, the left-

sided mammographic abnormality regarding our patient was

nonpalpable. Thus, the titanium-based clip was used in

order to mark the sampled site and provide good correlation

across all other breast imaging modalities that could be used

for further verification in the future if required.

Post-clip mammogram confirmed that the location of

the marker corresponded well with the mammographic

abnormality (Figure 1).

Subsequent histopathological examination revealed

benign fibrotic changes with no evidence of malignancy

or atypia. Thus, given the positive final diagnosis, no

further imaging was required, and the patient was

discharged.

However, 7 weeks later, the same person re-presented

with increasing pain and discomfort within the upper outer

quadrant of the left breast.

Figure 1 In 2017, a 65-year-old female patient presented with left breast lumpiness to the symptomatic breast unit. Mammography revealed an indeterminate, low-density

area within the upper outer quadrant of the left breast (long arrow). This was subject to core biopsies and subsequent titanium clip placement (short arrows).
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High-resolution ultrasound examination and mammo-

graphy were again performed. No drainable collection or

abscess were visualized (Figure 2). The marker clip was

identified, and the location correlated with patient’s ten-

derness (Figure 2). Otherwise, the appearances on imaging

were unremarkable.

Therefore, following a multidisciplinary meeting, MRI

and second professional opinion were requested. These

were noncontributory, demonstrated neither any new sig-

nificant findings nor suggested to alter the management.

The woman continued to be symptomatic, felt persist-

ing increasing discomfort, itching, and insisted on the

removal of the metallic component. There were no asso-

ciated dermatologic or systemic manifestations. An

abscess or other drainable collection post-biopsy were

excluded with an ultrasound and suspicion of adverse

reaction to titanium was raised.

However, the patient was informed that it is still uncer-

tain if any invasive interventions would fully treat her

symptoms.

Possible options regarding surgical and radiological

interventional procedures were discussed.

Following conversations and permission granted in full

knowledge of risks and benefits, the patient decided to

undergo ultrasound-guided vacuum clip excision. The pro-

cedure was successfully performed under local anesthesia.

The titanium clip within the tissue sample was identified

(Figure 3).

No immediate or delayed complications were observed.

Moreover, the undesired symptoms subsequently resolved.

Figure 2 Seven weeks later, the same patient re-presented to the breast unit with a history of increasing pain and discomfort with regard to the marked upper outer left

breast. High-resolution ultrasound revealed unremarkable titanium clip marker (arrow). There was no drainable collection or any significant findings to justify the symptoms.

Location of the pain correlated well with the patient’s tenderness.

Figure 3 The same symptomatic patient requested removal of the metallic component and a vacuum clip excision was made. The procedure was successful, and titanium

clip within the biopsy specimens was visualized (arrow).
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The total duration of the titanium clip implantation within the

affected breast was 15 weeks. Histopathological examination

demonstrated lymphocytic infiltration of the tissues

(Figure 4). No overt foreign body granuloma was identified.

Histology in combination with clinical history and breast

radiology were suggestive of a delayed reaction and sensiti-

zation to titanium material.

Discussion
The presented case stimulated an ongoing point of discus-

sion and raised questions with regard to adverse reactions

to titanium-based materials.

Due to the rarity of such a phenomenon, it may be

challenging to diagnose the potential allergy or any related

complications.1

Limited cases of titanium sensitivity have been docu-

mented in the literature and the clinical presentations were

variable.1 Some patients presented with pain as in our

case. Moreover, there were manifestations with regard to

contact dermatitis, severe itching, skin rash, inflammatory

granulomatous reactions, or even failure of the orthopedic

hardware.1–4

An interesting case of previously reported allergic

reaction and exacerbation of atopic dermatitis following

three titanium markers insertion in a female undergoing

breast conserving surgery demonstrated similar time frame

regarding the adverse reaction, as in our patient.3

Both women presented with delayed reactions approxi-

mately 2 months following implantation of the titanium

markers.3 However, the clinical manifestations were dif-

ferent. Our patient experienced increasing pain and prur-

itus limited only to the site of metal insertion and there

was no associated dermatological disease, whereas the

other reported patient exhibited severe exacerbation of

widespread atopic dermatitis.3

The symptoms associated with atopic dermatitis have

improved but not fully resolved after the removal of the

clip.3 In comparison, a full resolution of the symptoms

following ultrasound vacuum excision was noted in our

patient’s case.

Cases of adverse skin reactions and discomfort asso-

ciated with skin-penetrating bone-anchored conduction

implants used to treat patients with conductive hearing

loss have also been highlighted.5

Even though titanium is widely utilized and considered

safe in the medical field, thorough medical history regard-

ing any immune responses or hypersensitivity reactions

prior to any device placement should be discussed.3,6

However, it is important to highlight the fact that

common dedicated allergy skin-patch tests are of limited

use, namely, carry the risk of false reactions which may

not reflect the adequate immune response.4,6

For example, in 2006, a case of hypersensitivity to

titanium osteosynthesis in a patient with negative skin-

patch test results has been reported and it was necessary

Figure 4 Microphotograph illustrates histopathology of the same patient as in Figures 1–3.
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to remove the offending material in order to achieve the

fracture healing.6

Thus, it could be equivocal and challenging to establish

the underlying cause of the symptoms based on skin-patch

testing alone. Lymphocyte transformation test proved to be

more sensitive in order to evaluate the suspected titanium

allergy in the reported case.6

Currently, there are no precise or standard methods to

test the potential predispositions to titanium allergy. Thus,

further investigations with regard to titanium-associated

diagnostic allergy tests would be helpful to establish the

full significance of potential sensitization to this material.7

Microscopic verification of the biopsy specimens

showed lymphocytic infiltration of the tissue suggestive

of a possible delayed hypersensitivity reaction. No overt

foreign body granuloma was identified.

Conclusion
Reactions to titanium-based devices are very rare, and to

the best of our knowledge, only a few reports have been

published in the literature. Thus, such cases may cause a

significant diagnostic dilemma and mislead various profes-

sionals regardless of experience.

The risk of reaction to titanium is exceptionally

uncommon, and more research with regard to potential

adverse sequelae associated with these biopsy markers

needs to be done.

Full resolution of the symptoms after removal of the

offending material can be reassuring and can help establish

the diagnosis in the presence of adequate clinical scenario.

Adverse reaction to titanium markers, although rare,

could be a possible cause of persistent pain weeks later

after insertion of these clips. Further radiological verification

and possibly removal of the clips with histopathological

examination are required for management of the patient’s

condition.
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