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LED Headlight, Safety and Application in Oral Surgery

Young Sam Yoo, MD, Geon Heo, MD

Department of Otolaryngology Head and Neck Surgery, Sanggye Paik Hospital, College of Medicine,
Inje University, Seoul, Korea

Background and Objectives : LED (Light emitting diode) is recently introduced as a energy-saving light
source in many area including agriculture and environment. In medical field it is known as bright and safe light
source in surgical lighting including headlight. This study is aimed to test effectiveness and cost-saving of

mountain-climbing headlight in comparison with xenon headlight. Materials and Methods :

Internet market-

available mountain-climbing headlight was compared with medical xenon headlight regarding heat generation
after 30 minutes’ usage, intensity of illumination and possible burn to the perioral skin. To get temperature data, 5
cases of tonsillectomy were done with the aid of LED headlight, while another 5 tonsillectomies were done

using xenon headlight. Results :

The temperatures of all light sources were below 45 degrees Celcius until

finish of the surgery without burn or complications. No differences in operation time with both headlights. The
maximal intensities of illumination were 24000 Lux for xenon, 20000 Lux for LED. Conclusion : Mountain-
climbing headlight could be safe and helpful light source with low cost in simple oral surgery.

KEY WORDS : LED - Headlight.
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So7keE AAEItH(Figs. 6 and 7)

2% 52 4% d=Eo|E U2 E 2EAS 7
FRLA7EA 2] A”lE 40cmE 117g310] ARSI

Fig. 1. Xenon headlight (Model 9300XSP, Luxtec, USA).

Fig. 2. Mountain-climbing LED headlight attached to Loupe. -
Fig. 4. LED flashlight.

Fig. 3. Clip type LED headlight. Fig. 5. Measurement of temperature by digital thermometer.
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Fig. 6. Cylinder-shaped oral cavity model made with thick red
colored paper (diameter 6cm, depth 7cm).

Fig. 7. Measurement of intensity of illumination by photometer
(Distance 40cm ; photometer- light source).
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Table 1. Surface temperatures of headlights and targets after 30
minutes’ exposure

Temperature, after 30min

HL target
Xenon 26.7 28.4
LED headlight 33 26.6
LED clip headlight 27.4 27.2
LED handflash 29.6 27.2

Fig. 8. Mountain-climbing LED headlight in surgical field.

Table 2. Patient profile

Sex Age
Group 1(Xenon) m 33
f 40
f 20
m 45
m 36
34.8(mean)
Group 2(LED) m 22
f 40
f 50
m 32
m 40
36.8(mean)
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Table 3. Brightness of headlights

Brightness Average brightness

(distance (distance

40cm, Lux) 40cm, Lux)
Xenon 6,500 24,000 15,250
LED headlight 6,000 20,000 13,000
LED clip headlight 1,230 1,230

(at 5cm)

LED handflash 900 2,160 1,530

T3k e § T 7919 Bk group 1olA et
30.36%, group 2914+ A 30.08 =59} 4 ¥ =2t
o|E Q] Ht-2 %= group 1914 Hit 30.36%, group 2014
= 31 30.08Eth SAE RGO FEAE &
A5 7V ZF a8 B p>0.05% EAZ o R Qs
zko) 7k Gl (Table 4).
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Table 4. Temperature of surfaces and time for operations (p>0.05 for all data)

Temperature (degrees Celcius)

Pharynx Perioral Skin Headlight Room ﬁrr?eﬁi?rﬂﬁgs)
Preop Postop Preop Postop Preop Postop Preop Postop

Group 1 Patient 1 32.6 34 34.4 34.6 33.1 30.5 28.3 27.6 45
Patient 2 34.1 34.3 30.5 31.1 32.1 32 26.8 25.2 30
Patient 3 35.1 34.4 33.6 32.1 31 27.8 27.1 25.8 30
Patient 4 34.4 31.5 28.1 329 28.2 32.5 27.3 26.2 42
Patient 5 32 34 34 32 27.7 29 26.8 26.4 40
Average 33.64 33.64 32.12 32.54 30.42 30.36 27.26 26.24 374

Group 2  Pafient 6 33.1 32.1 32.5 31.2 26.9 26.3 26.8 24.6 30
Patient 7 32.8 33.6 34.2 33.2 30.2 31.5 27.1 26.2 35
Patient 8 32.3 34.1 33.5 33.1 29.1 32.1 26.5 26 40
Patient 9 34.2 34.2 33.2 34 31.1 32.4 25.8 24.8 35
Patient 10 31.2 33.5 32.1 33.2 30.2 31.1 25.6 25.2 32
Average 32.72 335 33.1 32.94 29.7 30.08 26.36 25.36 344

- 190 —



Xenon d=gelEs w/pgujol AT wA WSS 1
7¥o A fA] Haol| vlgo] Fof7tal HT-e] Frgo] ot A
& Al #oll A4S Aot gttt LEDFeS o] &3t &l =gt
O|EQ] A= Y 4RI}t Ao vl E *]“%3]{‘ A=
7‘“\]7} AHgo] 7hsakal FiAol {}50}0% Sy
U A5 AR-S skaL gl FHE V]S
3t Sl FAlOIANE 254 LED dl|l=elo]Ex ofde] 1
7FE 1S sllof sk Adstolth

olef] AR ’\]Foﬂ’ﬂ T8 7 = AR LED dl=eto]
EZ 7103t ?7‘141 =of| AREE = A A

71l AR S xenon =] EQ) Z‘:% 2y A
e 24,000Lux0u 2 FeddAe &
AR5 6,500~15,000Lux AES] 257} U2 D} ol #
AoM= 77 B Q1T FEollx] Hol AREshe =
o 285 o8 dart A9 glon AR F& 1A
o] Faole 21t AR Y o® ARSIt o] g
xenondT9] TS A 3] SlEME W FHOE AL
L3= A o] AAs)),

}ljﬁr

z1e]aL

U
Yo} 258 o Bl LTS BA L S0 uel
F o

=«

=77 26.7%, 284%% I SPEE Aol 9l &
ol 44 OLIFEE? 48 FO) AT L B 3364
I LR B 325457 AT 2EqATh

LED3|=glo]E9] 7 l7]= #H24 6,500Lux, Hl| 20,000
Lux® F&2edA S4s Ay 2% 400~600Lux Hrh=
=93 xenondl| el Bl AU 2% 77k FAI7F v
itk LED#99] E8o] /s viab 2 3715 4
skato] vk avE #rt LED 39 4l %2 *91 2
335, 26.6E3itE = $2 AFUe] =
5 Lr et

32. 94Eow R <k
FE A o] 2 9

5 -
T oo s
O =y
AN

!
N
N

7_]1—

~ 1-

nf rlr

% o,

= =l
@

_ll}ll rzi

o, -

o i

132 3
o

ki
o

2 ro
_(
w
(@2}

l
20
T
o f
o
=

H%]»E 445 oy
0oz FAHCR: oy
I I
3 Ex WP 2 2~3
o]il LED®# & sl=go]Ex 500=°l4 2,000

A F =l B 30~50% HEoltt SAME Fl=eto
= da8s 28 i LEHoﬂH AH-E drbd b 7%
g aa} Yzete] ZARE ARS-E S18)
FE9 712 wASAY 200
1%6} % Zoltt. obe®] A3t
LED#| =efe] Eof &4¢l= %
Zlo|c}. BEg QEH%’J Aol deeelES

S % A
it
N
- d
oo

rg mm
LMz sy 3o

oz

ﬂH
ox,
L

F

f
Ky

A& SAkE

=gt ErF vhear At
o= Adsdolth LED

=+ =2 ]
FA5g o7 %gﬁ LEDZUES
A71E olgstE o] wH o] glo} 4 Wit
17170 28] = vefol & Zlolth 2 Aol A
£3 LEDS|=glo| Eojl 220EE 4.5 90] oldEls AR
gt A RE 30F A o] 405714 EHEE 14]
kol ARt 71 958 LEDS| =gl Bl Y 4
g =% WE Aol & & At
Fme] (o)) ARl ol5dh AxfelAwt A= sl=
2| ES Wo] AMshs FAE golikA] 2@tk 4#]o]
Zo| B2)7} 7V shed B E 9] illuminatorE AMLSH
AL Qi) eko g [ED Fo] wslE Ao AR}
7} 20 SAHE LED S Eefo| ER ol AREY]E 7
g_q_.l.% 15)

m

>~

e o

M OOl : LED - &=t E

References

1) Macnaughton-Jones H. Demonstration of Lighting of Operating
Theatres. Proc R Soc Med 6 (Obstet Gynaecol Sect). 1913, 111-112.

2) Berson WL, Richey TV. Headlight. Anesthesiology. 1959;20:889-
890.

3) Emerson EB. A Surgical Headlight That Meets Modern Medi-
colegal Requirements. Shock-Proof, Flame-Proof, and Easily
Sterilized. Arch Otolaryngol. 1963:78:215-216.

4) Jobe R, Jobe K. A new surgical headlight reflector which avoids
the disadvantages of parallel beams. Plast Reconstr Surg. 1977,
60 (4):638-639.

5) Zusho H. A head mirror with an integral fiberoptic light source.
Otolaryngol Head Neck Surg 1986;95 (3 Pt 1):360-361.

6) Kaye BL. An improved quartz-halogen headlight. Plast Reconstr
Surg. 1976;57 (1):110-111.

7) Lore M. Fiberoptic headlight. Adaptation for observation and
teaching. Arch Otolaryngol. 1976;102 (8):511.

8) Furnas DW. An ideal headlamp for overseas surgery. Plast Re-
constr Surg. 198881 (4):608-609.

9) Wu AY, Vagefi MR, Georgescu D, McCann JD, Anderson RL.
Low-cost headlamps for facial and oculoplastic surgery. Ophthal
Plast Reconstr Surg. 2008;24 (5):429.

10) Moriyama S, Kawasuji M. Lighting and surgical exposure with



head lamp and optical loupes. Kyobu Geka. 2009;62 (8 Suppl):
633-637.

11) Lee ACH, Elson DS, Neil MA, Kumar S, Ling BW, Bello F, et al.
Solid-state semiconductors are better alternatives to arc-lamps
for ef?cient and uniform illumination in minimal access surgery
Surg Endosc. 2009:23:518-526.

12) Tuggle DE, Smith K. Cutaneous burns from a surgical headlight

beam: a case report, review of the literature, and evaluation of

surface temperature at different working lengths from surgical
headlights. J Oral Maxillofac Surg. 2010;68 (1):176-178.

13) Okoro SA, Patel TH. Who needs the surgical headlight? Cleft Pa-
late Craniofac J. 2007;44 (2):126-128.

14) Rohrich RJ. Why I hate the headlight. and other ways to protect
your cervical spine. Plast Reconstr Surg. 2001;107 (4):1037-1038.

15) Rowlands J, Mal RK. Headlight or head mirror? Eur Arch Otorhi-
nolaryngol. 2006,263 (6):601-602.

- 192 -



