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Recollstruction of the midfacefollolVing trauma generally involves the simple assemblage of the 

existing bOlly/ragmenfs with rhe usage oJminiplate osteosynthesis. Fractures of the maxilla are 

of significant functional as well as aesthetic importance. Occasionally. reestablishment oJ the 

bony structure is 1101 possible without the COI1COl1liralllllSe of bone grafts 10 rep/ace areas where 

bone loss is present due to extensive comminution. Calvarial bone grafts are often used; how­

evel; they are not ideal, due to donor site morbidity, resOIplion, and difficulty in contouring the 

grafts to the curves of rhe face. This article will review a case of severe mid facial trauma in 

which a significant portion of the commil1l11ed mid fa ce was successfully reconstructed with tita ­

nium mesh and hydroxyapatite cement. -

ractures of the maxi lla comprise approximately 15 % 
to 20% of all frac tu res of the maxi llofacial skeleton.l

• 2 

Most amict the young adult male population as a con­

sequence of motor vehic le accide nts and assau lt s. ~ 

These fractures are of significant funct ional as well as aesthetic 

importance. In health, the midfacial system of buttresses func­

tionally serves to bri dge the upper (fTOnto-ethmoid and skull 

base) and lower (occlusal plane) segments of the maxillofacial 

skeleton. Sim ilarly, the malar eminence represen ts one of the 

major aesthetic highl ights of the face, making contributions to 

perceived facial width and projec tion. onrigid fixat ion tech­

niques, commonly uti lized in the past, often allowed fo r post­

operative migration and malrotati on of the fractured segments. 

Present ly, wide exposure and the applica tion o f rig id inte rnal 

fi xation devices predictably effect favorable outcomes in most 

patients. 
Traditionally, in the repair of midface fractures, large areas 

of bone " loss" ari sing as a result of severe comminution have 

· De(){/rflllelll of 01O/orYllg%8), 1lI1he UIII\-ersil), ofTexus SOlllh U\!ostern Medica/ Celller ill 
Oa/hu. Texas, (lJulthe Division of 01OIa,)'llgoI08), Will Facilll Plastic fwd H.ecOIIJl~UClive 
Surgery al 101111 Peter Smilh Hospiwl. ForI Worth. Texa.l. 

been bridged with bone grafts rigid ly fixated in situ . Resorption 
is less commonly a difficu lty with calvarial bone grafts as com­
pared to bone grafts obtained fro m other donor sites (e.g., iliac 
crest, rib). However, calvarial bone grafts are not necessaril y 
ideal. In addit ion to the donor site morbidity (which is usuall y 
not a significant difficulty) and the potent ial for resorption, cal­
varial bone grafts are difficult to contour into the del icate, three­
d imensional curves that ex ist in the normal upper midface. An 
ideal graft would: 

• Have enough stability to withstand the forces of 
mastication. 

• Have the potential for graft integration by new 
bone ingrowth. 

• Be biocompatible. 

• Be available in large quantities. 

• Have no associated donor site morbidity. 

• Be readily moldable to enable the formation of 
delicate three-dimensional shapes. 

No such ideal graft has been fou nd to date. 
This art icle wi ll discuss a case of severe midfacial disrup­

tion arising from trauma, with subsequent reconstruction using 
titanium mesh and hydroxyapatite cement. 
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Figure 1. Preoperative frontal view of left midface of patient presented Figure 2. Preoperative lateral V1ew exhibiting the large laceration 
in case report. across his left cheek. 

CASE REPORT 
An 18-year-old Hispanic male pedestrian was struck by a motor 
vehic le and absorbed a large amount of impact force at the level 

of his le ft midfacc. C lin ica ll y, in addition to hi s maxillofac ial 
ske leta l di srupt ion, he had a large lacerati on overlying his le ft 

c heek, and an incomp lete pa lsy of the bucca l and zygo matic 
branches of c ran ial nerve seven (Fi gures I and 2). Computed 

tomography (CT) scanni ng in the axia l and coronal planes con­
firmed the presence of midfac ial comminution consistent with 

the phys ical examination Findings of lack of midfacial support 
and malocc lus ion (Figure 3) . 

Consent for open reduction and internal fi xation of his mid­

face frac tures was obtained, but the patient did not consent to the 
use of bone grafts. The patient was brought to the operating room 

and maxillomandibular fixation was achieved with the use of 
arch bars in the usual manner. Subsequentl y, wide exposure was 

achieved w ith upper gingivobuccal and upper bl epharop las ty 
incisions, in addi tion to utili zing the upper part of the patient's 
ex isting cheek laceration (it had been a full thickness laceration 

in this segment). There was severe comminution ev ident at the 
level of the malar em inence, and moderate di sruption was noted 

to be present at the a nte rior wall o f the maxill a and lateral 
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Figure 3. Reconstructed coronal view demonstrating significant com­
minution of the lateral buttress and body of zygoma. 

buttress. The major re maining loose frag ments of bone were 

utilized to reconstruct the in ferior half of the late ral butt ress, 

and were fixated in situ w ith titanium miniplate osteosynthesis 
(Figure 4). Orbital floor disru ption was repaired utilizi ng titanium 

mesh fash ioned upon a human sku ll encased in steri le plastic 

(Figure 5) . Wrapping the edges of the titanium mesh with ge lfi lm 

perm itted easier insertion into the o rbi t (Figure 6). 
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Figure 4. Intraoperative view revealing reconstruction of the inferior 
half of the lateral buttress with available bone remnants and titanium 
plate osteosynthesis. 

Figure 6. Titanium mold with edges wrapped in gelfilm to allow for eas­
ier insertion into areas of sofltissue. 

At this poin t, there was significant persiste nt midface ret ru­
sion due to bone loss, As bone grafts could not be uti li zed due to 
lack of consent , in order to ma intain underlying support fo r the 
overlyi ng soft tissues, a framework reconstructi on of the aes­
thet ically and functionally important areas of the mid face was 
requ ired. Thus, 2.0-mm titanium mesh was confo rmed on the 
encased human skull to form a mode l. Mild overcorrec ti on was 
performed, as it was assumed that some settling of the structu re 
would occur in the immediate postoperati ve period. At this poin t, 
hydroxyapatite cement (BoneSource-Le ibinger, Dallas, Texas) 
was placed onto the ti tanium mesh that was rig idly fi xated in situ. 
The cement was allowed to set for 30 minutes. The area was copi­
ously irriga ted with Be tadine Soluti on (Purdue Frederi ck 
Company, Norwalk, CT) at the completion of the procedure, as 
is the standard practice performed by the au thor. A ll access inci­
sions were c losed in the usual man ner. 

The pati ent was kept in maxillomandi bular fi xation post­
operatively for a period of 4 weeks, after which normal masti ­
cation was present. Coronal CT scanni ng revealed an adequate 
res torat ion of the ske le tal structure of the mid face (Figure 7). 

However, at this point, the pat ient 's postope rative appearance 
revea led that the ori ginal de li be rate overcorrec ti on had not 

TH E J OURNAt OF CRANIO-MAXILLOFACIAL T RAUMA 

Figure 5. Intraoperative use of a human skull wrapped in a sterile bag 

demonstrating its utility in initially fashioning titanium mesh for use on 
various contoured parts of the maxillofacial skeleton. 

Figure 7. Postoperative true coronal CT scan demonstrating good 

reestablishment of the bony con tours of the midface. 

changed apprec iably. Thus, the patient was returned to the oper­

at ing room 5 weeks after the initi al procedure in an attempt to 
mold the titan ium mesh-hydroxyapat ite complex (re fe rred to 
hereafter as the "complex") and ameliorate the patient's aesthetic 

overcorrect ion. It was noted that the complex remained with a 
surrounding mild fibrou s reaction (Figure 8). The complex was 
so rig id th at litt le could be done to mo ld it. Thus, the upper 

gingivobuccal access incision was c losed and the si te le ft essen­
tially undisturbed. The pat ient had been unwilling to undergo 
more than minor revis ion surgery at that time. Biopsies were 

taken from the margins and center of the complex at the time of 
the rev ision surgery. All s ites that were biopsied revealed that 
initiation of bony integration of the complex had begun (Figures 

9 and 10). The patient's postoperat ive fun ct ion is excellent. Hi s 
appearance is acceptable, but ini tial overcorrection appears not to 
be required if this method of reconstruction is uti li zed (Figures I I 
and 12), 

DISCUSSION 

Titanium has been the standard materia l utili zed in the majority 

of maxillofacial plating systems over the past decade. It is more 
biocompatibl e and more res ista nt to corrosio n than e ithe r 
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Figure 8. Findings at secondary operation demonstrating persistence 

of titanium mesh-hydroxyapatite complex. 

stainless steel orVitallium (How medica Inc. , Rutherford, NJ), the 
other common components of many plating systems. It also has 
a favorable modulus of elasticity, approximating that of bone more 
closely than other components. Generally, titanium plating sys­
tems do not require removal, making the poss ibility of permanent 
in vivo usage feasible. 

Hydroxyapatite cement bas ically consists of interlinked 
chains of calcium phosphate. Although hydroxyapatite does not 
appear to be osteogenic (i.e., inducing de novo bone formation), 
it certainly has proven to be os teoconductive, servi ng as a con­
venient scaffold for bony ingrowth.4

• S The cement form of 

hydroxyapatite is nonceramic and is set in vivo by the addi tion 
of water to make it into a paste. This paste form may be contoured 
into any dry defect , making it ideal for use in cranioplasty.6 It has 
also prove n useful in the obliteration of bone cavities created by 
surgical resection. 7

.
s Once hydroxyapatite cement has been con­

toured into the desired defect. it should be allowed approximately 
30 minutes to set in a relatively dry environment. After the mate­
rial is fu lly cured (which takes approximately 4 hours), it acquires 
a te nsil e strength that appears to be sufficient for the recon­
struction of non-stress-beari ng bone.9 The addition of titanium 
mesh would be expected to significantly increase the ten sile 
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Figure 9. Specimen taken from periphery of complex. Note early bony 

trabecular ingrowth into hydroxyapatite. 

Figure 10. Specimen taken from center of complex. Note findings sim­

ilar to those in Figure 9. 

strength of hydroxyapatite. This increased strength enabled the 
complex to withstand significant masticatory forces in the case 
presented. The exposure of the complex to maxillary sinus 
mucosa should not pose a significant difficulty, so long as the 
mucosa is not trapped within the reconstructed frame. A long­
term prospective study of this particular point is required. 

The combined usage of hydroxyapatite cement on a molded 
scaffold of titanium mesh has not previously been reported as a 
reconstructive option in midfacial fracture treatment. The proce­
dure, as out lined, was simple lO perform and provided excellent 
stability as well as maintenance of the three-dimensional structure 
that had been set at the original surgery. Overcorrection does not 
appear to be necessary, as was demonstrated. This may be a rea­
sonable alternative in patients for whom bone g rafts are either 
unavailab le or disallowed. It is also a reasonable modality to con­
sider using in the reconstruction of parts of the maxillofacial skele­
ton whose structure is difficult to fully correct with the use of bone 
grafts. The author has also used the outlined method to reconstruct 
the inferior orbi tal rim with success. Although no infections have 
been noted as yet, the possibili ty is present with the implantation 
of any autograft o r alloplastic material. However, studies have 
found a relative paucity of infections noted in associat ion with 
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Figure 11. Postoperative frontal view of patient. Note persistence of 
overcorrection that had been established at the primary operation. 

hydroxyapati te use in various areas of the head and neck ,l()'12 The 

ability of the complex to act as a scaffold for bone ingrowth was 

confirmed by the histologic demonstration of bone ingrowth into 

it. Interestingly, even biopsies from the center of the complex, an 
area well away from bone contact, demonstrated bone ingrowth. 

The mi ld fi brous reaction noted in response to the complex may, it 
is postulated, give ri se to a localized increase in fibroblast growth 

factors that have been shown to increase bone ingrowth into porous 
hydroxyapat ite in an animal model. ]) This has not been conclu­
sively demonstrated in humans. The possibility of hydroxyapatite 

acting as a carrier for bone morphogenetic protein has been inves­
tigated, and would be a potentially usefu l adjunct to the recon­
structive method out lined in th is article.14 

SUMMA RY 
It is the unusual patient with severe comminution of the maxi llo­
facial skeleton who would benefi t from the use of a titanium 
mesh-hydroxyapatite complex. Although initia lly promising, the 

outli ned method needs to be prospectively evaluated in large 
numbers of patients before it can be put forth as a standard tech­

nique in the armamentarium of max illofacial trauma surgeons. 
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Figure 12. Postoperative lateral view. Overcorrection does not appear 

to be necessary with the use of this technique. 
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