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Abstract Reconstruction Cranial Defect with Bone Graft Banked in A Subcutaneous
Pocket of Abdominal Wall
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Objective To evaluate efficacy of reconstructing cranial defect with craniectomy bone
graft banked in a subcutaneous pocket of abdominal wall.

Method Decompressive craniectomy with bone graft banked in a subcutaneous pocket of
abdominal wall was done in 15 patients during January 2004-August 2005.  Most
of them(14 patients) were operated because of head injury except one patient
underwent craniectomy because of subdural empyema. Subsequently cranioplasty
with these bone grafts were done when the clinical status improved.  Duration of
follow up after cranioplasty range from 6-20 months.  Clinical outcome determined
by recovery graft to achive satisfactory reconstruction, complication such as
infection and bone resorption.

Result Two patients died from head injury before cranioplasty was done. Local wound
infection occur in two patients.  One patient developed post operative meningitis
and need to remove bone graft.  In one case bone resorption apparently appeared
after 6 months post cranioplasty.  The rest 9 patients had satisfactory reconstruction
without any complication until now.

Conclusion Bone graft banked in the abdomen adds little to the overall time of the procedure,
easy to perform,carries low morbidity for the patients.

∫∑π”
Cranial defect ∑’Ë‡°‘¥À≈—ß decompressive

craniectomy ®“°§«“¡¥—π„π°√–‚À≈°»’√…–∑’Ë‡æ‘Ë¡¢÷Èπ

Õ“®®”‡ªìπµâÕß∑” cranioplasty ¥â«¬‡Àµÿº≈‡√◊ËÕß§«“¡

 «¬ß“¡ À√◊Õ‡æ◊ËÕªÑÕß°—π ¡Õß (cerebral protection)

cranioplasty Õ“®∑”‚¥¬„™â

1. Metals or alloplastic material

2. Autogenous bone ´÷Ëß¡’¢âÕ¥’°«à“«— ¥ÿ‡∑’¬¡
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„π‡√◊ËÕßº≈≈—æ∏å§«“¡ «¬∑’Ë¥’°«à“ ·≈–¡’»—°¬¿“æ„π°“√

‡®√‘≠‡µ‘∫‚µ Õ“®„™â°√–¥Ÿ°®“°µ”·Àπàß„¥°Á‰¥â¡“‡ªìπ graft

‡™àπ iliac bone °√–¥Ÿ°´’Ë‚§√ß °√–¥Ÿ°°–‚À≈°»’√…–

„°≈â‡§’¬ß À√◊Õ„™â bone flap ∑’Ë craniectomy ÕÕ°¡“

·≈â«‡°Á∫√—°…“‰«â

°“√‡°Á∫√—°…“
bone graft ¡’«‘∏’∑’Ë∑”‰¥â‡™àπ

1. Cryopreserved (-40 Ì C) ·≈– irradiation

treated ÷́Ëß‡ªìπ«‘∏’∑’Ë ‰¥âº≈¥’„πÀ≈“¬°“√»÷°…“∑’Ëºà“π¡“

∑—Èß„π‡√◊ËÕßº≈≈—æ∏å∑’Ë¥’„π‡√◊ËÕß§«“¡ß“¡ ¡’Õ—µ√“°“√‡°‘¥

bone resorption πâÕ¬ ·µà¢—ÈπµÕπ°“√∑”¬ÿàß¬“°‰¡à

 “¡“√∂∑”‰¥â∑’Ë‚√ßæ¬“∫“≈»Ÿπ¬åœ «‘∏’Õ◊ Ëπ„π°“√‡°Á∫

√—°…“°√–¥Ÿ°∑’Ë “¡“√∂∑”‰¥â‚¥¬‰¡àµâÕßÕ“»—¬‡§√◊ËÕß¡◊Õ

æ‘‡»…§◊Õ

2. °“√ autoclavation ‰¡à‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß

°“√µ‘¥‡™◊ÈÕÀ≈—ßºà“µ—¥ ·µà∑”„Àâ‡ ’¬§«“¡·¢Áß·√ß¢Õß

°√–¥Ÿ° ‚¥¬À≈—ß®“° autoclavation ·≈â« ¡“µ√«—¥

§«“¡·¢Áß·√ß∑—ÈßÀ¡¥ (compressive modulus, yield

point energy absorption, maximum stress) ®–≈¥

≈ß‡À≈◊Õ√âÕ¬≈– 13-25 „π¢≥–∑’Ë°“√„™â√—ß ’ 25 Kgy ®–

≈¥≈ß‰ªÕ¬Ÿà∑’Ë√âÕ¬≈– 61-69 ¥—ßπ—Èπ autoclavation §«√

„™â¥â«¬§«“¡√–¡—¥√–«—ß „π°√≥’∑’Ë stability of the bone

graft ®”‡ªìπ1

3. Preserved bone in subcutaneous

pocket ¢Õßºπ—ßÀπâ“∑âÕß ´÷Ëß∑”‰¥âßà“¬·≈–„™â‡«≈“

ºà“µ—¥‡æ‘Ë¡Õ’°‰¡à¡“°

«—µ∂ÿª√– ß§å
‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈¢Õß reconstructing

cranial defect ¥â«¬ bone graft Ω“°‡°Á∫‰«â„π

subcutaneous pocket ¢Õßºπ—ßÀπâ“∑âÕß ´÷Ëß‡ªìπ«‘∏’∑’Ë

 “¡“√∂∑”‰¥â∑’Ë‚√ßæ¬“∫“≈»Ÿπ¬åœ

√Ÿª·∫∫°“√«‘®—¬
‡ªìπ°“√»÷°…“‡™‘ßæ√√≥π“·∫∫‰¡à¡’°≈ÿà¡‡ª√’¬∫

‡∑’¬∫ ‡°Á∫¢âÕ¡Ÿ≈‰ª¢â“ßÀπâ“

«‘∏’°“√
√«∫√«¡¢ âÕ¡ Ÿ≈º Ÿ âª É«¬∑ ’ Ë ‰¥ â√ —∫°“√º à“µ —¥

craniectomy „π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“√–À«à“ß‡¥◊Õπ

¡°√“§¡ æ.». 2547 ∂÷ß‡¥◊Õπ ‘ßÀ“§¡ æ.». 2548 ®”π«π

15 √“¬ ´÷Ëß∑ÿ°√“¬‰¥â‡°Á∫ bone graft‰«â∑’Ëºπ—ßÀπâ“∑âÕß

·≈–®–∑” cranioplasty ‡¡◊ËÕÕ“°“√∑“ß§≈‘π‘°¥’¢÷Èπ

ºŸâªÉ«¬ 15 √“¬π’È‡ªìπºŸâÀ≠‘ß 3 √“¬ ºŸâ™“¬ 12 √“¬

Õ“¬ÿµ—Èß·µà 16-55ªï (‡©≈’Ë¬30.4ªï)

 “‡Àµÿ∑’ËµâÕß∑” craniectomy ‡π◊ËÕß®“°°“√∫“¥

‡®Á∫∑’Ë»’√…–¡’‡≈◊Õ¥ÕÕ°„µâ‡¬◊ËÕÀÿâ¡¥Ÿ√“‡©’¬∫æ≈—π (acute

subdural hematoma) ·≈– brain swelling 14 √“¬ Õ’°

1 √“¬ ‡π◊ËÕß®“°¡’ÀπÕß„µâ‡¬◊ËÕÀÿâ¡¥Ÿ√“ (subdural

empyema) ·≈–¡’ brain swelling √à«¡¥â«¬

√–¬–‡«≈“À≈—ß®“° craniectomy °àÕπ®–¡“∑”

cranioplasty µ—Èß·µà 2-11 ‡¥◊Õπ (‡©≈’Ë¬ 5.5 ‡¥◊Õπ)

√–¬–‡«≈“µ‘¥µ“¡ºŸâªÉ«¬À≈—ß cranioplasty µ—Èß

·µà 6-20 ‡¥◊Õπ(‡©≈’Ë¬ 12 ‡¥◊Õπ)

º≈≈—æ∏å∑“ß§≈‘π‘°ª√–‡¡‘π‚¥¬ recovery graft

to achieve satisfactory reconstruction ·≈–¿“«–

·∑√°´âÕπ ‡™àπ °“√µ‘¥‡™◊ÈÕ ·≈– bone resorption

º≈°“√«‘®—¬
ºŸâªÉ«¬ 2 √“¬‡ ’¬™’«‘µ®“°∫“¥‡®Á∫∑’Ë»’√…–‰ª

°àÕπ®–‰¥â∑” cranioplasty ®÷ß‡À≈◊ÕºŸâªÉ«¬„π°“√»÷°…“π’È

13 √“¬

ºŸâªÉ«¬ 1 √“¬À≈—ß®“° cranioplasty ‰ª 3 ‡¥◊Õπ

·º≈∑’ËÀπâ“∑âÕß¥Ÿª°µ‘¥’ ‰¡à¡’Õ“°“√Õ—°‡ ∫ ·µà‡¡◊ËÕ‡ªî¥

·º≈ÕÕ°¡“æ∫«à“ bone graft ¡’§√“∫ÀπÕß ®÷ß∑‘Èß bone

graft ‰ª ·≈–∑” cranioplasty ¥â«¬ methymethacrylate

·∑π

ºŸ âªÉ«¬ 1 √“¬·º≈ºà“µ—¥∑’ ËÀπâ“∑âÕß¡’Õ“°“√

Õ—°‡ ∫ ·≈– discharge ™—¥‡®π ®÷ß‰¥âπ” bone graft

ÕÕ°∑‘Èß‰ª À≈—ß®“° craniectomy ‰¥â 6 «—π

ºŸâªÉ«¬ 1 √“¬À≈—ß∑” cranioplasty ‰ª·≈â«¡’
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‰¢âµ—Èß·µà«—π∑’Ë 2 À≈—ßºà“µ—¥ ‰¥â‡®“–µ√«®πÈ”‰¢ —πÀ≈—ß

æ∫«à“¡’°“√µ‘¥‡™◊ÈÕ bacterial meningitis ®÷ß‰¥â remove

bone graft ‰ªÀ≈—ßºà“µ—¥‰¥â 5 «—π

ºŸâªÉ«¬ 1 √“¬‰¥â√—∫°“√∑” craniectomy ‡π◊ËÕß

®“°   subdural empyema ·≈–‰¥â‡«âπ√–¬–‡«≈“°àÕπ

®–¡“∑” cranioplasty π“π∑’Ë ÿ¥§◊Õ 11 ‡¥◊Õπ ‡¡◊ËÕºà“µ—¥‡Õ“

graft ÕÕ°®“°Àπâ“∑âÕßæ∫«à“‡√‘Ë¡¡’ bone resorption

‡≈Á°πâÕ¬ À≈—ß®“°„™â graft ∑” cranioplasty‰ª·≈â«

ª√“°Æ«à“¡’ bone resorption ¡“°¢÷Èπ®π‡ÀÁπ‰¥â™—¥‡®π

À≈—ßºà“π‰ª 6 ‡¥◊Õπ ªí®®ÿ∫—π°Á¬—ß¡“µ‘¥µ“¡Õ“°“√µàÕ

‡π◊ËÕßÀ≈—ß∑”cranioplasty‰¥â 10‡¥◊Õπ·≈â« ºŸâªÉ«¬ªÆ‘‡ ∏

∑’Ë®–∑” cranioplasty„À¡à

ºŸâªÉ«¬ 9 √“¬∑’Ë‡À≈◊Õ¬—ß‰¡àæ∫¿“«–·∑√°´âÕπ

„¥ Ê ‡°‘¥¢÷Èπ ·≈–√–¬–‡«≈“∑’Ë„™â„π°“√µ‘¥µ“¡ºŸâªÉ«¬

°≈ÿà¡π’ÈÀ≈—ß∑” cranioplasty ‡©≈’Ë¬Õ¬Ÿà∑’Ë 12 ‡¥◊Õπ

¥—ßµ“√“ß

≈”¥—∫∑’Ë ‡æ» Õ“¬ÿ(ªï)  “‡Àµÿ∑’Ë∑” results √–¬–‡«≈“°àÕπ √–¬–‡«≈“
craniectomy cranioplasty µ‘¥µ“¡ºŸâªÉ«¬À≈—ß

(‡¥◊Õπ) cranioplasty
(‡¥◊Õπ)

1 À≠‘ß 30 Acute subdural µ“¬À≈—ß
hematoma craniectomy

2 ™“¬ 24 Acute subdural µ“¬À≈—ß
hematoma craniectomy

3 ™“¬ 26 Acute subdural ·º≈ºà“µ—¥
hematoma infected

4 ™“¬ 20 Acute subdural Infected bone 3
hematoma ¡’§√“∫ pus

5 ™“¬ 18 Acute subdural Postoperative 3
hematoma meningitis

6 ™“¬ 28 Subdural Bone resorption 11 10
empyema post cranioplasty

7 ™“¬ 55 Acute subdural Satisfactory 2 6
hematoma reconstruction

8 ™“¬ 37 Acute subdural Satisfactory 6.5 9
hematoma reconstruction

9 ™“¬ 40 Acute subdural Satisfactory 6 12
hematoma reconstruction

10 ™“¬ 16 Acute subdural Satisfactory 6.5 12
hematoma reconstruction

11 À≠‘ß 42 Acute subdural Satisfactory 2 20
hematoma reconstruction

12 ™“¬ 18 Acute subdural Satisfactory 7 10
hematoma reconstruction

13 ™“¬ 44 Acute subdural Satisfactory 6.5 16
hematoma reconstruction

14 À≠‘ß 36 Acute subdural Satisfactory 5.5 8
hematoma reconstruction

15 ™“¬ 22 Acute subdural Satisfactory 7 15
hematoma reconstruction
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«‘®“√≥å
°“√‡°Á∫ bone graft ‰«â„π subcutaneous

pocket ∑’Ëºπ—ßÀπâ“∑âÕß  “¡“√∂∑”‰¥â‚¥¬‰¡à¬ÿàß¬“°‰¡à

µâÕßÕ“»—¬‡§√◊ËÕß¡◊Õæ‘‡»… ‚¥¬º≈·∑√°´âÕπ∑’Ëæ∫„π°“√

»÷°…“§√—Èßπ’È§◊Õ ·º≈Õ—°‡ ∫‡©æ“–∑’Ë∫√‘‡«≥Àπâ“∑âÕß

‡¬◊ËÕÀÿâ¡ ¡ÕßÕ—°‡ ∫À≈—ßºà“µ—¥ cranioplasty ·≈– bone

resorption ´÷Ëß·¡â·µà cryopreserve °Á¬—ß¡’ªí≠À“‡√◊ËÕß

epidural empyema ‡°‘¥¢÷Èπ√âÕ¬≈– 4.5 ·≈–¡’ bone

resorption ‰¥âª√–¡“≥√âÕ¬≈– 15 À≈—ß 3 ªï 2

Iwama T ·≈–§≥–3 „™â CT brain monitored

resorption of bone flap „π°≈ÿà¡ cryopreserved bone

æ∫«à“§π‰¢â∫“ß√“¬¡’ bone flap∫“ß≈ß‡≈Á°πâÕ¬ ·µà

º≈≈—æ∏å¥â“π§«“¡ «¬ß“¡‡ªìπ∑’Ëæ÷ßæÕ„®Õ¬à“ß¡“°

Movassaghi Kiya ·≈–§≥–4 æ∫«à“ bone

graft ∑’Ë‡°Á∫‰«â∑’Ë abdominal pocket ‡¡◊ËÕπ”¡“µ√«®

histology æ∫«à“¡’∑—Èß necrotic ·≈– newly formed

woven bone ‡¡◊ËÕµ‘¥µ“¡ºŸâªÉ«¬‚¥¬°“√∑” bone scan

æ∫«à“ radionuclide activity ¢Õß bone graft ‡À¡◊Õπ

‡™àπ‡¥’¬«°—∫°√–¥Ÿ°ª°µ‘Õ◊Ëπ Ê ∑’ËÕ¬Ÿà„°≈â‡§’¬ß°—π

 ”À√—∫°“√»÷°…“„π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“

§√—Èßπ’È‡æ’¬ßÕ“»—¬°“√µ√«®√à“ß°“¬«à“¡’ satisfactory

reconstruction ‡∑à“π—Èπ‚¥¬‰¡à ‰¥â∑”°“√µ√«® histology

bone scan À√◊Õ monitor bone resorption ¥â«¬ CT

brain ‡ªìπ√–¬– ‡π◊ËÕß®“°ªí≠À“‡√◊ËÕß§à“„™â®à“¬ ‚¥¬¡’

§π‰¢â∫“ß√“¬‰¥â∑” CT brain ´È”„π™à«ß·√°∑’Ë ‰¥â√—∫

∫“¥‡®Á∫ ®ÿ¥ª√– ß§å‡æ◊ËÕ¥Ÿ°“√∫“¥‡®Á∫µàÕ‡π◊ÈÕ‡¬◊ËÕ ¡Õß

·µà ‰¡à ‰¥â„™â monitor bone resorption „π√–¬–‡«≈“π“π

°“√µ‘¥µ“¡ºŸâªÉ«¬¬—ß„™â‡«≈“πâÕ¬Õ¬Ÿà ‡©≈’Ë¬ 1 ªï‡∑à“π—Èπ

´÷Ëß∂â“µ‘¥µ“¡ºŸâªÉ«¬π“π°«à“π’ÈÕ“®æ∫ªí≠À“‡√◊ËÕß bone

resorption ¡“°¢÷Èπ
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