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Skull base tumors have been determined inoperable
because it is difficult to accurately diagnose the extent
of the involvement and to approach and excise the tumor
safely. However, recently, the advent of sophisticated
diagnostic tools such as computed tomography and
magnetic resonance imaging as well as the craniofacial
and neurosurgical advanced techniques enabled an
accurate determination of operative plans and safe ap-
proach for tumor excision. Resection of these tumors
may sometimes result in massive and complex extirpa-
tion defects that are not amenable to local tissue closure.

The purpose of this study is to analyze experiences
of skull base reconstruction and to evaluate long term
survival rate and complications. All cranial base
reconstructions performed from July 1993 to September
2000 at Department of Plastic and Reconstructive Sur-
gery of the Seoul National University Hospital were
observed. The medical records were reviewed and
analysed to assess the location of defects, reconstruc-
tion method, existence of the dural repair, history of
preoperative radiotherapy and chemotherapy, complica-
tions and causes of death of the expired patients. There
were 12 cases in region Il, 8 cases in region | and 1
case in region Il according to the Irish classification of
skull base. Cranioplasty was performed in 4 patients
with a bone graft and microvascular free tissue transfer
was selected in 17 patients to reconstruct the cranial
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base and/or mid-facial defects. Among them, 11 cases
were reconstructed with a rectus abdominis musculo-
cutaneous free flap, 2 with a latissimus dorsi muscluo-
cutaneous free flap, 1 with a fibular osteocutaneous free
flap, 2 with a scapular osteocutaneous free flap, and 1
with a forearm fasciocutaneous free flap, respectively.
During over 3 years follow-up, 5 patients were expired
and 8 lesions were relapsed. Infection(3 cases) and
partial flap loss(2 cases) were the main complications
and multiorgan failure(3 cases) by cancer metastasis
and sepsis(2 cases) were causes of death. Statistically
4-years survival rate was 68%.

A large complex defects were successfully recon-
structed by one-stage operation and, the functional
results were also satisfactory with acceptable survival
rates.
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& stefolut & Foll FUo] BT Bl AdsAer, & 2R fE v deo] 184 o &H A Irish F74A]
ZHGHO R P Ee FEFT L) FAAN 4L A ol #& 7 3001A region IV} 1232 78 B3t
e dEEt g o589 #€ 715X HY 2dAE F I, BE2E region 102 8#), region IV} 1341010”4 T
atod, H73e] =2 ofF 3 A& HAE ZARIIL, ©f & AFE WA A8 E 2 Aee 11010, YA
o Mg A WHe ZARKAY. £ WAM AR 2 R2E WL BT 4, F MR ZFE AP F5E 39
Table |. Patients of Reconstructed Skull Base
Patient Age/Sex  Dx. Name of Op.

1 M/38 FD, Lt. orbit Reconstruction of orbit with CBG

2 F/48 Meningioma Frontal bar & Orbital roof reconstruction

3 M/59 SCC, ethmoid sinus LD

4 F/60 Oligodendroglioma, Lt. orbit TRAM

5 M/33 FD, orbit Orbital roof reconstruction with CBG

6 M/56 OS, maxilla TRAM

7 M/35 Olfactory neuroblastoma TRAM

8 F/44 SCC, maxilla CBG+TRAM

9 F/71 SCC, maxilla SOC

10 M/58 ACC, temple LD

1 M/37 SFT, nasal cavity TRAM

12 F/49 FD, orbit Orbital roof reconstruction with CBG

13 M/19 SCC, nasal cavity TRAM & FOC

14 M/55 SCC, EAC TRAM

15 M/63 SCC, maxilla TRAM

16 M/37 ACC, EAC VRAM

17 M/40 SCC, occiput SOC

18 F/57 SCC, maxilla FOC

19 M/70 BCC, Rt. orbital area TRAM

20 M/61 SCC, buccal area RFC

21 F/39 ACC, parotid gland TRAM

FD; fibrodysplasia, OS; osteosarcoma, SCC; squamous cell carcinoma, ACC; adenoid cystic carcinoma, BCC; basal cell carcinoma,
SFT; solitary fibrous tumor, EAC; external auditary canal, CBG; calvarial bone graft, TRAM; transverse rectus abdominis
musculocutaneous free flap, LD: latissimus dorsi musculocutaneous free flap, VRAM,; vertical rectus abdominis musculocutaneous
free flap, SOC; scapular osteocutaneous free flap, FOC; fibular osteocutaneous free flap, RFC; radial forearm fasciocutaneous free

flap
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Table II. The Irish Classification of the Skull Base
Region 1 Tumors arising anteriorly and includes tumor extension down the clivus to the foremen magnum
. Tumors arise laterally and primarily involve the infratemporal and pterygopalatine fossa with extension
Region II . . . . .
into middle cranial fossa through various foramina
Region TII Tumors arise posteriorly within or around the temporal bone and extend intracranially into the middle
eglon or posterior cranial fossa
Table Ill. Results of Skull Base Reconstruction
Pt NO'/ Defect Dural - Reconstruction Adjuvant Rec Re-op  Cx. F/U outcome
Irish communication therapy
1 I Orbital roof Primary repair Immediate CBG none - - none Alive
2 I Orbital bar Duraplasty Immediate CBG none - + none Alive
Orbit, Frontal & .
3 I Fthmoid sinus Duraplasty Immediate LD none + + none F/U loss
. . . . Expired
4 I Orbit Primary repair Immediate RMC RT + - none (POD 10MA)
5 I Orbit, Frontal & none Immediate CBG, none ) ) none Alive
Ethmoid sinus RBG & Fat graft
. . Expired
6 II Maxilla, Palate none Immediate RMC RT + Chx + + none (POD 6MA)
Orbit, Frontal &  Duraplasty with . . Expired
7 I Spheroid bone lyodura Immediate RMC RT + +  Infection (POD 6MA)
Orbit, Maxilla & Immediate CBG, CSF Expired
8 I Frontal bone none RMC RT + Chx + leakage (POD 26MA)
Orbit, Maxilla & . . . + .
9 II Frontal bone Primary repair Immediate SOC none + (RMC) none Alive
Temporoparietal . . . + Loss + .
10 I bone primary repair Immediate LD RT (RMC) infection Alive
1o ot Maxilla & plasty Immediate RMC ~ RT -+ Infection Alive
12 I Orbital roof none Immediate CBG none - - none Alive
Nasal cavity & . .
13 1 Ethmoid bone Duraplasty Immediate RMC RT - - none Alive
14 n lemporal bone, - Duraplasty with 1 ogie RMC RT - - none Alive
Mandible lyodura
15 II Maxilla, Palate none Immediate RMC RT + Chx - - none Alive
16 11 Temporal bone none Immediate RMC RT - - none Alive
17 1T Occiput none Immediate SOC RT - - none Alive
18 11 Maxilla & Palate  none Delayed FOC Chx - Pf;:;l Alive
19 I Orbit, Maxilla none Immediate RMC none - - none  Expired(POD 3YA)
20 II Buccal none Immediate RF none + + none Alive
21 1T Cheek none Immediate RMC none + + none Alive

CBG; calvarial bone graft, RMC: rectus musculocutaneous free flap, SOC; scapular osteocutaneous free flap, LD: latissimus dorsi
musculocutaneous free flap, FOC; fibular osteocutaneous free flap, RFC; radial forearm fasciocutaneous free flap, RT; radiotherapy,
Chx; chemotherapy,
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Fig. 1. Casel. Postoperative 5 years photograph. 55 years old
male, Squamous cell carcinoma of external auditary canal, was
performed subtotal temporal bone resection and neurorrhaphy
of facial nerve and hypoglossal nerve. Then immediate recon-
struction with rectus abdominis musculocutaneous free flap
was done. He received radiotherapy postoperatively and after
5 year follow up, there was no recurrence.

Fig. 2. MRI follow-up. (Above, left) Pre-op. Malignant tumor
involving left tympanic cavity, external auditory canal, middle
cranial fossa, adjacent dura and petrous bone. (Above, right)
Post-op 1 year MRI showing flap in situ and no evidence of
recurrence. (Below) Post-op 4 years. No evidence of recurrence.
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Fig. 3. Case 2. (Above, left) Preoperative CT and photo. 71 years old female had malignant melanoma and squamous cell carcinoma
of the maxillary sinus. (Above, right) Intraoperative view and specimen. Left total maxillectomy was performed. (Below, left) After 2
years of reconstruction with scapular osteocutaneous free flap, tumor was recurred. Revision maxillectomy, orbit exenteration, superficial
parotidectomy and partial resection of the orbito-temporo-frontal bone, palate and zygomatic arch were undergone. (Below, right) Final
CT and photo. Reconstruction with rib bone graft and rectus abdominis musculocutaneous free flap transfer was done and radiation

therapy was received for two years.
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Fig. 4. Case 3. 57 years old female diagnosed as malignant melanoma of right maxillary sinus extending to left maxilla. Oral surgeon
had performed partial maxillectomy and palate resection using Lefort I osteotomy. After 2 years, the defect of maxilla was reconstructed
with fibular osteocutaneous free flap by us. (Letf) 5 years follow-up photograph. (Right) The panoramic view shows partial loss but

good survival of the bone graft to the upper alveolus.

Table IV. Cause of Death

Pt. Duration from the last operation(month) Death of cause
4 10 Sepsis
MOF
MOF
8 26 Sepsis
19 36 MOF

MOF; multiorgan failure
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Fig. 5. The 4-years survival rate using
the Kaplan-Meier formula. The survival
rate of 17 free tissue transfer cases was
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