Predictive Factors for Outcomes in Alloplastic Cranioplasty: A Retrospective Review of 101 Cases
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. . . . . Operative Data
Alloplastic cranioplasty is a common procedure in cranial | | | — _ _ _ _ _
reconstruction, yet factors related to success and failure have e 101 patients underwent alloplastic cranioplasty Table 1 B!varlate analys_ls of fac?c?rs assoc_:lated with operat_lve - -
been incompletelv characterized. Complications after o Average age 42 = 18 years complications, contour irregularities, and implant explantation Odd's ratio Standard Variabies 5% Canniennstaterrall | Eeor | Eivaine
. I p y h h . h . ” p I . . O 28% (28/ 1 01) female and 72% (73/ 1 01) male Complications Contour Irregularities Implant Explantation VRGeS (0 LOnEiGencE, IKCHyaY ESEOE Fyalue Imﬁ:ued RETREREsCEtE reference value
Cranlop.asty rem?m Ign, wit 0\{era COmp IC.athn rat.es cited to o 57% (58/101) had at least one wound healing Comorbidity o No Yes P;)w;;ue No Yes P-OW:I6ue No Yes P-(;u;l;e NS Sl In§;2tionforsurgery 1.6 (0.6 to 4.4) 0.83 0.35
be as hlgh as 40 A)' These Often InCIUde Infectlon Ieadmg tO e Median time to surgery from Craniectomy: 5 months Male 75% (55)  25% (18) 68% (50)  32% (23) 84% (61)  16% (12) i:i ;/2 lre;e(';';;et‘;a;ug) - - (T)rt:ssa 3rje(’§.';cfovfg§) 225 0.07
implant explantation, hematoma, seroma, CSF leak, and wound e Median time to follow up: 1.5 years i PRy mEg o T SRR SRRy BN e ASA 4 59(1031033.0) 507 005 | | Hemoragicsroke 1020307 so om
' ' ' ' ICI . . . . White 77% (63)  23% (19) 65% (53)  35% (29) 85% (70)  15% (12) Heavy alcohol use R reforence value
bregkdown. Whlle aIIopIas.tlc materials can provide sufficient Complications and implant explantation i TG S Sy B %) 15802 o I FekK s et o
brain protection, many patients also experience temporal 249 (94/101 " oot o (F 1 Diabetes 0.25 0.12 0.25 Yes 62 (1.5 10 25.5) 446 001 || T 2403019 as o
. . . . o opberative complication rate iqure 0 A A 61% (52)  39% (33) b b Bold indicates statistical significance, P <0.05. Craniectomy location is not | |po e e e e e e
hOIIOWIng after reconStrUCtlon related to SOft tlssue IOSS Wlth 0 ( ) p p . ( g ) ses ;:Zb (?i) 2162‘;)(222) 81% (13 19% (3) giZb (Z(S)) 12; (15) included because there wegre no complicationsinthe bifront};l group. 2(1:((1)11i:earity with thelin(ﬁcaft-ion of,sf:rge?}’(.)5 ! ery has® dropped d
0 (14) (2) (13) ( (15) (1)
f ¥ | ID0Sit] g tronhv. Prior studi e 16% (16/101) Implant explantation rate R 010 003 i
empor.a |S. muscle ma posItion an. Or_ atropny. ”O.r Studies o Most common reason was infection (44%, 7/16) ASA 172 83%(25) 17%(5)  63%(19) 37%(11) 87% (26)  13% (4) )
have highlighted the risk of complications by material type and e 99% (100/101) at final follow up had a successful primary or Y AR proet om i P Conclusions
compared the risk of complications between alloplastic and secondarily placed implant Active tobacco smoking 0.54 0.64 0.93
. . . No 75% (67)  25% (22) 65% (58)  35% (31) 84% (75)  16% (14)
autogenous cranioplasty. However, few robust studies exist : : - -
9 plasty. ’ Other (implant X PRl 1Rl BB A2%(5) BRI  17%@) e \We present one of the largest reviews of alloplastic cranioplasty in a
(imp :
specifically for alloplastic cranioplasty, and literature is iRt et seroma (24 O e e GRS S mpy ey civilian cohort to assess both complications and cosmesis.
scant regarding aesthetic outcomes. - e L e i LU . . : :
Obstructive sleep apnea 0.57 0.32 0.23 ®
o s 25 o e e s 150 A hlqh degree of_success can bs achieved with a!loplastlf: |
Methods CSF Leak (12%) Yes 67% @) 33% Q) 83%(5)  17% (1) 67% @) 33%(2) cranioplasty. At final follow-up 99% (100/101) of patients maintained
Ei 1 Distributi ¢ H?Zy e 81% (73)  19% (17) = 66% (59)  34% (31) e 87% (78)  13% (12) o a primarily or secondarily placed implant
igure 1. Distribution o Yes 36% (4)  64% (7) 55% (6)  45% (5) 64% (1)  36% (4) - o B
e Retrospective review of patients who underwent alloplastic Operative Complications N hesing comorbidiy can TED WD R en e * ASAClassification of 4 (OR 5.9, 95% C1{1.03, 33.1], p = 0.05)and
. . . . . 0 (% (4 0 0 (4 (4 (o) —_
cranioplasty between 2014 and 2021 at a single institution Yes BE)  28% (1) B%GY  37%02) 30% (48)  20% (12 heavy alcohol use (OR 6.2, 95% CI [1.5, 25.5], p = 0.01) were
o Cranial defects > 5 cm Number of comorbidities m 0.15 0.58 significant predictors for postoperative complications.
o Both neurosurgeons and plastics surgeons were included eon e Al (1) 22: 8?; 4148; ((181)) ;Z: E?Q ZZ;EH; 322 82 ;ZSZ . . . a
o All alloplastic implant types (PEEK, Titanium, and PEEK/Medpor) 2 83% (19)  17% (4) 83% (19)  17% (4) 83% (19)  17% (4) ¢ Heavy alcohol use was the Only predlctor of lmplant explantatlon (p =
. L L . . 3 | 50% (1) 50% (1) 50% (1) 50% (1) 100%(2) 0% (0) 0.05). Surgeons should consider screening for and treated

e Exclusion criteria included MISSING operatlve data and patlents Imrs?wedNeumlogm} e 80% (41)  20% (10) o 73% (37)  27% (14) “ 886 (44)  14% (7) " increased alcohol consumption before surgery, as these

lost to follow up Postoperative Contour Yes 72%(36)  28% (14) S6% (28) 4% (22) 829 (41)  18% (9) patients may be at higher risk |
Indication for surgery 0.64 0.001 0.16 -

o ' ' ' ' PS 0o ' ' Hemorrhagic stroke 83% (15)  17% (3) 44% (8)  56% (10) 89% (16)  11% (2) _ o _ _ L _
Information was gather_e(.j_regellrdl.ng patlent demographics, | 36% (355/101) of patients had_a contour abnormality | | Hemantng ey 1750 0 o e e PEEK implants were a significant predictor for contour irregularities in
wound healing comorbidities, indications for surgery, operative o 89% (32/36) of these patients had a temporoparietal implant - e1%(12)  33% ) 04%(17) 6% (1) 7% (12)  33% (6) . - - -
information, and outcomes (complications, implant explantation o PEEK implants had the highest rate of contour abnormalities Others Bean 1% SEAn @ SR as 1% bivariate analysis, possibly due to poor soft tissue adherence to the

) ) ’ o Craniectomy 0.01 0.25 0.61 smooth PEEK material. In contrast, PEEK/Medpor composite
abnormal Contour) (83 70, 30/ 36) Hemispheric 71% (60)  29% (24) 62% (52)  38% (32) 83% (70)  17% (14) _ _ o
o Wound healing comorbidities were defined as type | or Il diabetes, smoking, o 44% (16/36) had further operations related to cosmesis R g Ry 2 DB EEE 0 BERp WE implants had a low rate of contour irregularities.
i:[sroid USI,e, h}::pertenSi%n,f-an(é dOCtlI:I]mented heav¥ altcohol usleh ” m Fat grafting, Alloderm, Medpor, scar revision PEEK/Medpor 67% (8)  33% (4) gizo 8(5); 4167‘;70((320)) 5% 25%(3) e The most Signiﬁcant predictor for postoperative tempora| irregu|arity
O normail contour was adeftined as tne presence or a temporal Nolow, PFEK 12% (47)  28% (18) 0 o 85% (55)  15% (10) . . . . 0
palpable implant edges, or paralysis of the frontal branch of the facial nerve. 70 c;};tjnn:;gulaﬁon 92% (22) 8% (2) o 83% (20)  17% (4) . 87.5% (21) 12.5% (3) . \éVSS%]CVA:, gsog;e primary indication for surgery (OR 6.1, 95 %o ClI [1 2,

e Continuous variables were described as means with standard 0 Yo oD 0% e %6 0o 1080 S

deviations and categorical variables as percentages .
Continuous variables
. . . . f . £ Age 42 (24-58) 42 (31-56) 082  45(27-59) 36(25-43) 0.02 42(26-55) 44(32-58)  0.56 FUture Work

e Factors agsomated with c_)utcomes were |dent.| |eq using | g Figure 2. Distribution of < M 10100 7G85 065 60-7 10412 00z 7010) 826 059

Mann-\_/Vh|tne_y U'and Chi-Squared tes.ts on b|var|at§ analygls : Contour Defects by Implant e Conduction of larger prospective studies in alloplastic cranioplasty
o Variables with P < 0.10 were moved to multivariable regression anaIySIS < = Material Continuous variables as mean + standard deviation; categorical variables as percentage (number). All variables with P < 0.10 were moved to . . . .
5 multivariable analysis. with inclusion of patient reported outcomes
e Logistic regression was performed, with results expressed as 20 . .
J regre o pert . P e Development of a validated assessment measure for cosmesis
odds ratios with a 95% confidence interval and standard error . | |
6 P <0.05 were considered statistically significant . e Analyze the effects of CAD/CAM technology for implant design
PEEK Titanium PEEK/Medpor
® No Contour Defect m Contour Defect




