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Introduction

Microdebriders (also called sha-

vers) are powered instruments that

were developed to increase the

precision of surgical procedures

and to improve the surgeon’s com-

fort.1 Along with functional endo -

scopic sinus surgery (FESS), these

new devices have been used in oto -

rhinolaryngological procedures,

including septoplasty, rhinoplasty,

turbinate surgery, dacryocystorhi-

onostomy, adenoidectomy, resec-

tion of nasopharyngeal angiofi-

broma, laryngeal papillomas, and

choanal atresia surgery.2 Because

it aspirates and cuts the tissue in a

fraction of a second, aggressive

use of the microdebrider can lead

to severe complications. This is a

case report of a destructive com-

plication in a patient who under-

went revision ESS. 

Case report

A 45-year-old male presented with

unilateral left-sided serous leaka-

ge. He underwent surgery for

nasal polyposis 3 years before pre-

sentation (polypectomy only) and

had revision FESS at another

 clinic 7 days prior to presentation

at our clinic. Before the revision

surgery, a physical examination

and pre-operative CT scan revea-

led lesions compatible with bilate-

ral pansinusitis (Figure 1). A

FESS procedure under general

anaesthesia was performed using a

straight blade Xomed microdebri-

der (4 mm). No intra-operative

complications were noted, and

nasal packages were used after the

surgery. When the nasal packages

were removed 2 days later, unila-

teral left-sided continuous serous

leakage was observed. The patient

was put on strict bed rest and was

started on intramuscular chlorpro-

mazine hydrochloride (Largactil

25 mg, three times daily) and

crystallized penicillin G (24 milli-

on units per day). 

The fluid was positive for beta-

2-transferrin, indicating cerebro-

spinal fluid CSF leakage. Coronal

and axial paranasal CT scans were

performed, and bony defects were

observed in the superior nasal

cavity, fovea ethmoidalis, and cri-

briform plate (Figure 2).

Pneumocephalus was observed in

the cerebral ventricles and through

the subarachnoid space (Figure 3).

Intrathecal contrast was observed

extending from these defects to

the nasal cavity. No additional

defects were observed. Brain tis-

sue was observed in the patient’s

pathology specimen. The patient

was then referred to our clinic for

further treatment. 

Left periorbital ecchymosis was

noted at admission. The patient

was generally in good condition

and the neurological examination

was normal. A complete ENT

examination  was performed, and

continuous left-sided leakage

was observed. Endoscopic exami -

na tion showed an approximately
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Figure 1
A pre-operative CT scan revealed lesions
compatible with bilateral pansinusitis.
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2.5-cm wide defect in the ethmoid

roof that exposed duramater and

cerebral tissue. 

After consultation with physici-

ans in the neurosurgery depart-

ment, an open surgery was planned

to repair the defect. Neuro surgeons

performed a bifrontal craniotomy,

and the dural defects were repaired

with galeal grafts. The ethmoid

roof was closed with calvarial

bone grafts and the defect was

 patched with extradural fat tissue

and fibrin glue. An endonasal flap

was not used, nor was a lumbar

drain. There were no post-operati-

ve complications. A paranasal and

cranial CT scan was performed on

the second post-operative day

(Figure 4). No CSF leakage was

observed after the surgery. The

patient was discharged 7 days

after the surgery in good conditi-

on. No additional leakage was

observed at the 6-month follow-

up.

Discussion

The proximity of the skull base to

the paranasal sinuses results in a

risk of injury during nasal surgery.

CSF leakage is also a potential

complication of ESS due to com-

munication between the nasal and

intracranial cavities. Although

CSF leakage is considered a rare

complication, the results of a

recent survey showed that 25% of

the otolaryngology specialists in

New York State had experienced

this complication within the previ-

ous 5 years.3

Microdebriders or powered

instruments provide a new alterna-

tive to standard Blakesley forceps

and allow precise dissection of the

tissue. Initial reports indicated that

the intra-operative blood loss is

limited, trauma to the middle tur-

binate is decreased,4 mucosa heals

more rapidly, crust formation is

minimal, and synechia formation

is reduced when microdebriders

are used.5 However, some studies

found no major advantage to

microdebriders compared to stan-

dard instruments.6

Despite its advantages, the

microdebrider also has one main

disadvantage in that accidental

penetration of the orbital cavity or

skull base can result in rapid and

excessive damage to adjacent

structures, as in this case, causing

severe skull base damage. If mis-

directed, a single rotation of the

sharp blade is sufficient to cause

serious damage to adjacent tissue.

At a rotation speed of 3000  rpm,

tissue is resected and aspirated

into the microdebrider in 1/50 of a

second7; a surgeon simply cannot

react this fast to stop the instru-

ment. In a study using models in

which bone was simulated with

eggshells, microdebriders were

unable to abrade intact ‘bone’.8

However, with aggressive force,

the device can penetrate or resect

the bone if bony dehiscences are

present. Therefore, complications

of microdebriders can be much

more harmful than standard

Blakesley forceps, especially in

the hands of an inexperienced sur-

geon. The surgeon in this case was

not experienced in using a micro-

debrider. 

An important question is whether

microdebriders increase compli-

cation rates. Hopkins et al.9 repor-

ted the results of a national audit

performed in England and Wales.

That study aimed to determine com-

plication rates and possible risk fac-

tors in FESS. In total, 3,128 sub-

jects with chronic sinusitis and

nasal polyposis were evaluated,

Figure 2
Bony defects were observed in the superior
nasal cavity, fovea ethmoidalis, and cribri-
form plate.

Figure 3
Pneumocephalus was observed in the
cerebral ventricles and through the suba-
rachnoid space.

Figure 4
A post-operative CT scan revealed the
closure pattern for the ethmoid roof
defects.
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and the results indicated that the

risk of complications was not rela-

ted to the surgical technique (i.e.

to the use of a microdebrider);

rather, complications in FESS sur-

gery were largely dependent on

patient and disease characteristics.

The results of a retrospective

study of 139 subjects showed

acceptable complication rates in

ESS, even in cases of severe nasal

polyposis.10 An earlier review of

the data reported that microdebri-

der use in FESS did not increase

the complication rates but did

cause more severe or devastating

complications.11

There are few published reports

of large cranial defects due to

microdebrider use. Church et al.12

presented three cases with large

(>2 cm) skull base defects related

to powered ESS. All cases had

concomitant intracranial injury,

and pathological examination of

the specimens showed brain tissue

resection. Thus, surgeons must

take great care during surgery

because of the destructive nature

of the device.

Thacker et al.13 reported 14

patients with extraocular muscle

damage who were admitted to an

ophthalmology clinic. All under-

went FESS surgery, and microde-

briders were used in combination

with standard instruments in 12 of

the 14 cases. Although all 14

patients had extraocular muscle

damage, there was also damage to

the optic nerve in two cases, resul-

ting in irreversible visual loss.

Concomitant cerebrospinal leaka-

ge was observed in two patients.

Orbital haemorrhage occurred in

three subjects, and retinal hae-

morrhage was observed as a result

of direct ocular injury. Remarka -

bly, only four of the surgeons in

that study noted complications

that occurred during surgery,

while the other eight surgeons re -

ported no complications. In the

case reported here, the surgeon also

noted no complications during the

surgery. In a survey, half of the

participants were unaware of pos-

sible cranial injuries and one third

unaware of possible orbital inju-

ries resulting from microdebrider

use.2

When large skull base defects

occur, especially with concomi-

tant intracranial pathology, neuro-

surgical advice is mandatory.14

Although large skull base defects

may be repaired through endona-

sal endoscopic surgery,12 a neuro-

surgical open approach was pre-

ferred in this case. The defects

were successfully repaired with

surgery.

Conclusion

The microdebrider is an excellent

tool that has both advantages

and disadvantages. There is no

evidence in the literature that

micro debriders increase compli-

cation rates.3 However, due to the

fast and destructive nature of the

device, it is generally accepted

that microdebriders cause more

serious complications than stan-

dard cold steel surgery. This report

illustrates the dangers of sinus sur-

gery performed by an inexperien-

ced surgeon. Even in experienced

surgical hands, close attention is

critical when performing ESS sur-

gery. Very destructive complicati-

ons at the level of the skull base

can occur due to disorientation

and misidentification of the olfac-

tory cleft; this can lead to a wide

bone defect. This case report is

not intended to be an argument

against the use of microdebriders;

rather, it illustrates the need for

continuous education and vigilan-

ce during surgery. 

References

1. Hamels K, Morre TD, Clement PA.

The hummer, shaver or microdebrid-

er. Acta Otorhinolaryn gol Belg. 1997;

51(2):89-91.

2. Cingi C, Sayin I, Civelek S. Use of

microdebriders in common rhinologic

disorders. Expert Rev Med Devices.

2010;7(3):389-394.

3. Platt MP, Shaye D, Parnes SM. Man -

age ment of unexpected cerebro spinal

fluid fistulae during endoscopic sinus

surgery. Am J Rhinol. 2007;

21(5):611-614.

4. Setliff RC, Parsons DS. The “hummer”:

new instrumentation for functional

endoscopic sinus surgery. Am J Rhinol.

1994;8(6):275-278. 

5. Bernstein JM, Lebowitz RA, Jacobs

JB. Initial report on postoperative heal-

ing after endoscopic sinus surgery with

the microdebrider. Otolaryngol Head

Neck Surg. 1998;118(6):800-803.

6. Sauer M, Lemmens W, Vauterin T,

Jorissen M. Comparing the microde-

brider and standard instruments in

endoscopic sinus surgery: a double-

blind randomised study. B-ENT. 2007;

3(1):1-7.

7. Graham SM. Complications of sinus

surgery using powered instrumenta-

tion. Oper Tech Otolaryngol Head

Neck Surg. 2006;17:73-77.

8. Ferguson BJ, DiBiase PA, D'Amico F.

Quantitative analysis of microdebrid-

ers used in endoscopic sinus surgery.

Am J Otolaryngol. 1999;20(5):294-

297.

9. Hopkins C, Browne JP, Slack R, Lund

VJ, Topham J, Reeves BC Copley LP,

Brown P, van der Meulen JH. Compli -

cations of surgery for nasal polyposis

and chronic rhinosinusitis: the results

of a national audit in England and

Wales. Laryngoscope. 2006;116(8):

1494-1499.

10. Ecevit MC, Sutay S, Erdag TK. The

microdébrider and its complications

in endoscopic surgery for nasal poly-

posis. J Otolaryngol Head Neck Surg.

2008;37(2):160-164.

11. McMains KC. Safety in endoscopic

surgery. Curr Opin Otoloaryngol Head

Neck Surg. 2008;16(3):247-251.

12. Church CA, Chiu AG, Vaughan WC.

Endoscopic repair of large skull base

defects after powered sinus surgery.

Otolaryngol Head Neck Surg. 2003;

129(3):204-209.

09-civelek-_Opmaak 1  20/12/11  10:27  Pagina 291



292 S. Civelek et al.

13. Thacker NM, Velez FG, Demer JL,

Wang MB, Rosenbaum AL. Extra -

ocular muscle damage associated with

endoscopic sinus surgery: an ophthal-

mology perspective. Am J Rhinol.

2005;19(4):400-405.

14. Ulualp SO. Complication of endo-

scopic sinus surgery: appropiate man-

agement of complications. Curr Opin

Otolaryngol Head Neck Surg. 2008;

16(3):252-259.

Ibrahim Sayın
Bakırköy Dr. Sadi Konuk Teaching and
Research Hospital
34147 Istanbul, Turkey
Tel.: +90 533 336 47 03
Fax: +90 212 542 44 91 
E-mail: dribrahimsayin@yahoo.com

09-civelek-_Opmaak 1  20/12/11  10:27  Pagina 292




