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Case Report

Exposure of Titanium Mesh after Cranioplasty for Microvascular 
Decompression Surgery: Two Case Reports
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but the complications of titanium cranioplasty for small skull 
defect caused by the lateral suboccipital approach, particu-
larly microvascular decompression (MVD) surgery, have not 
been investigated.

From April 2008 to November 2013, 417 titanium cranio-
plasties for small suboccipital craniectomy were performed 
in our institution. Four hundred and nine cases were treated 
with titanium cranioplasty after MVD primarily and eight 
cases were treated for repeated procedure after MVD. In  
this report, we present two cases of exposed titanium mesh.  
Both patients suffered from complications after repeated 
procedures.

Case Reports
I. Case 1

A 62-year-old underweight female (height 157 cm, weight 
45 kg, and BMI 18.3 kg/m2), who had undergone MVD for 
left facial spasm and repair of cerebrospinal fluid leakage  
5 years before at our hospital, visited again because she felt 
a strange projection under the left postauricular skin. The 
titanium mesh implanted at the second surgery was exposed 
from the operative scar (Fig. 1A). Computed tomography 
(CT) revealed exposure of the titanium mesh with no evi-
dence of intracranial pathology (Fig. 1B, C), which indi-
cated the need for removal of the titanium mesh. After 
obtaining informed consent, primary skin closure was 
completed after removal of the titanium mesh and debride-
ment of the affected skin. No gross evidence of infection 
was observed. She was treated with intravenous cefazolin 
sodium hydrate (CEZ) 2 g/day for 5 days and discharged 
from our hospital with no evidence of further complication.

II. Case 2
A 75-year-old underweight female (height 150 cm, weight 

38.6 kg, and BMI 17.2 kg/m2), who had undergone MVD for 
right trigeminal neuralgia 10 years and 5 years before, visited 
our hospital again because she noticed mucus on the opera-
tive scar. The shape of titanium mesh that had been 
implanted at the second surgery was visible at the operative 
scar (Fig. 2A). CT showed that the titanium mesh was 
exposed with partial absence of the skin. There was no evi-
dence of subcutaneous or intracranial pathology (Fig. 2B, C). 
Removal of the titanium mesh was indicated and after 
obtaining informed consent, primary skin closure was com-
pleted using the same procedure as in the previous case. No 
definitive infection was observed around the affected wound 

Two cases of exposed titanium mesh occurred after 
implantation for cranioplasty after repeated procedures 
for microvascular decompression (MVD). Case 1 was a 
62-year-old female who underwent MVD for left hemi-
facial spasm followed by repair of cerebrospinal fluid 
leak after the surgery, and Case 2 was a 75-year-old 
female who underwent MVD twice for right trigeminal 
neuralgia. Both patients visited our hospital again with 
complaints of postauricular lesion. Titanium mesh was 
visible through the operative scar and was successfully 
removed with no complication in both cases. Both 
patients were underweight females, and combined with 
multistep surgery may have contributed to the pathol-
ogy. The present cases suggest that use of titanium 
mesh should be avoided for cranioplasty of posterior 
fossa surgery, especially for repeated procedures.
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Introduction
Cranioplasty is the surgical repair of a skull defect regard-

less of its etiology. Many materials have been used for cra-
nioplasty, but currently three main nonbiological materials, 
polymethylmethacrylate, hydroxyapatite, and titanium mesh 
or plate, are widely used. Titanium is biologically inert and 
does not cause the tissue reactions that are induced by the 
other two materials.1,2) Furthermore, titanium is relatively 
inexpensive and radiolucent,3) so is widely used as the mate-
rial for cranioplasty.4,5) However, titanium implants may be 
associated with a significant rate of complications, most 
commonly infection, and re-operation was sometimes neces-
sary.6–9) Exposed implant is an important but less understood 
complication which can lead to both infection and cosmetic 
problems.

The latest review of titanium cranioplasty found that the 
overall complication rate was 26.4% and titanium plate 
removal rate was 10.3%.6) This data is comparable with sev-
eral recent studies.7,8) The exposed implant rate in titanium 
cranioplasty was recently reported as 13.9% (15 of 108 
cases).9) That series included cases of moderate to large 
supratentorial skull defect resulting from operations such as 
decompressive craniectomy after trauma or stroke. Cranio-
plasty of the retrosigmoid approach has been evaluated,10–12) 
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during the operation. She was treated with intravenous CEZ 
2 g/day for 6 days. She was discharged from our hospital 
with no evidence of further complication.

Discussion
In general, MVD surgery can be achieved with small sub-

occipital craniotomy, and cosmetic problems are rare after 
the surgery. In our institution, initial craniotomy uses one 
burr hole followed by rongeuring or drilling to the lateral 
margin of the sigmoid sinus, with the bone dust and bone 
pieces collected during the procedure to cover the bone 
defect at cranioplasty. However, the bone of posterior fossa 
varies in thickness, and the recess of the wound can become 
prominent during a longer follow-up period. Therefore, we 
covered with titanium mesh over the replaced bone pieces in 
the most cases. For the repeated procedure, additional expo-
sure was necessary because healthy bone edge and dura must 
be confirmed. Our policy is not to replace the bone to avoid 
the risk of infection because the bone covering the initial 
craniotomy may be susceptible to infection, and the skin 

covering the skull may become atrophic with repeated pro-
cedures. Such factors can create a large postauricular depres-
sion after the second operation. Therefore, we routinely used 
titanium mesh to avoid postauricular local depression and 
achieve better cosmetic appearance.

Durability of the supporting tissue over the skull is 
important in this complication. Temporal muscle atrophy is 
a well-known cosmetic problem after fronto-temporal crani-
otomy.13,14) For the retrosigmoid approach, the sternocleido-
mastoid muscle, digastric muscles, and some capitis muscles 
covering the postauricular area may also become atrophic 
with the dissection process. The fatty layer is often very thin 
in the postauricular area and anterior to the mastoid area.15) 
In addition, aging results in thinning of the dermis, epi-
dermis, and fat, and the presence of prior surgery can 
devascularize the soft tissue. In our cases, such factors com-
bined with multiple procedures are likely to have affected 
the durability of the tissues against titanium mesh. Further-
more, both patients were underweight females whose sup-
porting tissues are less developed compared to males.

Fig. 1 Case 1. Photograph (A) showing exposed titanium mesh along the left postauricular operative scar. Computed tomography scans showing 
the titanium mesh perforating the skin (B), but no intracranial pathology (C).

A B C

Fig. 2 Case 2. Photograph (A) showing exposed titanium mesh along the right postauricular operative scar. Computed tomography scans showing 
the exposed titanium mesh (B), but no intracranial pathology (C).

A B C
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Our experience indicated that the rate of implant exposure 
in the cases who underwent repeated procedure was statisti-
cally significant compared to the cases who was treated with 
cranioplasty primarily (25% and 0%, respectively: p = 0.0003, 
Fisher’s exact test). This highlights that although exposure of 
titanium mesh is rare in cranioplasty for small suboccipital 
defect, the risk is much higher in cases who underwent 
repeated procedures. 

The optimum method of cranioplasty for MVD surgery 
that overcomes the problems of cosmetic appearance and for-
eign body reaction remains unestablished, despite the reason-
ably small craniotomy. However, even a small skull defect 
can lead to prominent cosmetic deformity with time, and ide-
ally the head would be symmetrically shaped postoperatively. 
Therefore usage of a foreign material for the better cosmetic 
appearance may be useful. On the other hand, removing the 
titanium implant is absolutely hazardous for patients, so we 
ceased the use of titanium cranioplasty in reoperation after 
MVD after experiencing the present two cases. Other mate-
rials can be chosen, but the best material is still unknown, 
especially for repeated posterior fossa craniotomy.

Conclusion
Two cases of exposure of titanium mesh occurred after 

repeated lateral suboccipital small craniotomy. Implantation 
of titanium mesh should be avoided, especially in cases of 
repeated surgery. The application of other foreign materials 
should be carefully evaluated.

Conflicts of Interest Disclosure
The authors report no conflict of interest concerning the 

materials or methods used in this study or findings specific 
to the article. All authors who are members of The Japan 
Neurosurgical Society (JNS) have registered online Self-
reported COI Disclosure Statement Forms through the web-
site for JNS members.

References
 1) Verret DJ, Ducic Y, Oxford L, Smith J: Hydroxyapatite cement in cra-

niofacial reconstruction. Otolaryngol Head Neck Surg 133: 897–899, 
2005

 2) Brett-Major DM, Baraniak SM, Gilhooly JE, Christensen RL, Grant 
GT, Armonda RA, Ganesan A: Foreign-body reaction mimicking 
postneurosurgical infection after cranioplasty. Mil Med 173: 697–699, 
2008

 3) Aydin S, Kucukyuruk B, Abuzayed B, Aydin S, Sanus GZ: Cranio-
plasty: Review of materials and techniques. J Neurosci Rural Pract 2: 
162–167, 2011

 4) Ban S, Ogata M, Yamamoto T, Fukumitsu T, Nakao S, Motozaki T, 
Satoh S, Ohtsuka S: [Cranioplasty with titanium plate. Report of 114 
cases]. Neurol Med Chir (Tokyo) 27: 984–989, 1987

 5) Gordon DS, Blair GA: Titanium cranioplasty. Br Med J 2: 478–481, 
1974

 6) Mukherjee S, Thakur B, Haq I, Hettige S, Martin AJ: Complications 
of titanium cranioplasty—a retrospective analysis of 174 patients. Acta 
Neurochir (Wien) 156: 989–998; discussion 998, 2014

 7) Wiggins A, Austerberry R, Morrison D, Ho KM, Honeybul S: Cranio-
plasty with custom-made titanium plates—14 years experience. Neu-
rosurgery 72: 248–256; discussion 256, 2013

 8) Hill CS, Luoma AM, Wilson SR, Kitchen N: Titanium cranioplasty 
and the prediction of complications. Br J Neurosurg 26: 832–837, 2012

 9) Thien A, King NK, Ang BT, Wang E, Ng I: Comparison of poly-
etheretherketone and titanium cranioplasty after decompressive crani-
ectomy. World Neurosurg 83: 176–180, 2015

10) Costantino PD, Chaplin JM, Wolpoe ME, Catalano PJ, Sen C,  
Bederson JB, Govindaraj S: Applications of fast-setting hydroxyapatite 
cement: cranioplasty. Otolaryngol Head Neck Surg 123: 409–412, 2000

11) Poetker DM, Pytynia KB, Meyer GA, Wackym PA: Complication rate 
of transtemporal hydroxyapatite cement cranioplasties: a case series 
review of 76 cranioplasties. Otol Neurotol 25: 604–609, 2004

12) Della Pepa GM, Montano N, Lucantoni C, Alexandre AM, Papacci F, 
Meglio M: Craniotomy repair with the retrosigmoid approach: the 
impact on quality of life of meticulous reconstruction of anatomical 
layers. Acta Neurochir (Wien) 153: 2255–2258, 2011

13) Kadri PA, Al-Mefty O: The anatomical basis for surgical preservation 
of temporal muscle. J Neurosurg 100: 517–522, 2004

14) Oikawa S, Mizuno M, Muraoka S, Kobayashi S: Retrograde dissection 
of the temporalis muscle preventing muscle atrophy for pterional cra-
niotomy. Technical note. J Neurosurg 84: 297–299, 1996

15) Robinson JK: Anatomy for procedural dermatology, in Robinson JK, 
Hanke CW, Mark Daniel, Fratila Alina (eds): Surgery of the Skin, ed 3. 
Edinburg, Elsevier, 2015, p 5

Corresponding author: 
Saiko Watanabe, MD, Department of Neurosurgery, Mitsui Memorial Hospital, 1 Kandaizumi-cho, Chiyoda-ku, Tokyo 101-8643, Japan.
*   s-watanabe@mitsuihosp.or.jp


