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Arthroscopic meniscectomy using Holmium Yag laser 

P_ Beaufils (1) 

Holmium Yag lazer kullanarak artroskopik menisektomi 

Biz 40 holmium yağ lazer menisektomisiyle 40 mekanik menisektomiyi karşilaştirdık. Lazer menisektomi
nin ortalama süresi 10 dakikalık mekanik menisektomiye göre 12 dakika idi. Sadece bir vakada, baloncuk fe
nomeni nedeniyle lazer menisektomi imkamsız idi. 2 vakada da kartilaj'da yüzeysel termal değişiklikler oldu. 
Lazer grubunda effüzyon daha nadir ve daha az önemliydi. Ağrt farkı istatistikselolarak anlamlı değildi. Lazer 
grubunda normal eklem hareketlerine dönüş çok hızlıydı. Holmium Yag lazer güvenli ve etkilidir ve sonuçlar 
mekanik enstrümanlardan biraz daha iyidir. Maalesef maaliyeti çok yüksektir ve kullanımı sımrlamaktadlr. Ma
mafih menisektomi lazer sistemini tek avantaj değildir. Sinovektomi, lateral release, kartilaj ttraşlaması ve haf
ta kemik abrazyonuna da lazer etkilidir. 
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Arthroscoplc ı1ıeniscectomy using holmium yag laser 

Our prospective study compare 40 holmium yag /aser meniscectomies with 40 mechanical meniscectomi
es. Mean duration of laser meniscectomy was 12 minutes againts 10 minutes with the mechanical instru
ments. In onlyone cas e, laser meniscectomy was impossible due to air abuble phenomenon and !]No superfi
cial cartilaginous thermal changes were observed. In the laser {Jroup the effusion was less frequent and less 
important. Pain difference was not statistically significant. Return to range of motion was very fast in the laser 
group. Helmium Yag laser is safe and effective and results are a little bit better than mechanical instruments. 
Unfortunately, the cost remains very high and limits its use. However, meniscectomy is not the only advanta
ge of /aser system. it is effective for synovectomy, /ateral re/ease, carti/aginous shaving, and even bone abra
sion. 
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. Befere discussing the preliminary results .of men is
cectemy using Helmium Yag Laser, i weuld like te give
yeu same theeretical aspects abaut laser surgery. 

The werd Laser is an acranym which stands fer 
Light Amplificatien by Stimulated Emissien .of Radiati
en. Alaser is a devicef that generates in intense be
am .of lig ht. The atemic mechanism is fellews. If an 
atem is in an excited state, and if this atem is struck 
by anether pheten af laser energy befere it gees back 
te the greund state, twe phetens .of equal frequency 
and energy, travelling in the same directien and in 
perfect spatial and temperal harmeny are preduced. 

All lasers are made .of the same basic diagram, in 
that yeu have a resenater cavity. Inside the cavity is 
the laser mechanism. On either end .of the resenater 
yeu will find twe mirrors. The laser medium can be 
gas (For instance C02). liquid er·selid. an example .of 
selid laser medium is Helmium Yag. Yag is a Ytrium. 
Aluminium Garent erytal and it is depped with a ra re 
earth element, that is te say: Helmium when the laser 
medium is excited by the external pewer supply, then 
the phetens that are created, begin bauncing areund 
in the resenal'Or cavity threugh the partially reflecting 
.output, as a beam .of laser lig ht. 

The lig ht is ceherent, menechrematic, and celli
mated. 

Ceherent means that the light waves are in pha
se beth in space and time. 

Menechrematic means that there is .only .one wa
ve length. 

Cellimated means that the beam remains per
fectly parallel with minimum less .of pewer due te di
vergence. 

We m ust underline that the wave length depends 
en the laser medium determines their effect en tissue 
and censequently their applicatien. Abserptien .of wa
ter (tissue is 70 te 80% water) is high fer the H.olmi
um laser (2,1~) and even higher fer the C02 lase r 
(1 0.6 ~). The different wavel ength characteristics al
se give y.ou a different depth .of thermal effect in tis
sue. 

Severaliasers have been used fer meniscal sur
gery Under arthr.osc.opic centrel. 

Theeretical advantages .of laser surgery are: 

- better access te p.osterier meniscallesiens, par
ticularly en the medial side. 

- thin instruments which ilveid cartilagin.ous da
mage 

- hemestasis in case .of hemerhage thanks te the 
thermal effect .of the laser. 
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- onlyare matzuncer 

C02 laser and Neodymium Yag laser have been 
first used. C02 laser cuts very well the meniscal tis
sue and the thermal effect is very low but the delivery 
system is quite complex, using an articulated arm. 
The beam is finally directed through a lens which 10-
cuses the beam down to the specilic tissue. Due to 
its absorption in water medium, arthroscopy must be 
carred out with gas medium. 

Contary to C02 laser, Neodymium laser whose 
wavelength is 1.0~ is a contact laser. The beam is 
guided through a handpiece which touches the tis
sue. This is a great advantage but the wavelength is 
not adapted to meniscal or cartilaginous tissue, and 
the thermal elfect is rather important : 2 to 5 mm of 
depth. 

Holmium Yag laser combines the advantages of 
both C02 and NeoYag laser. Holmium Yag laser is a 
near contact laser. Its wavelength is adapted to me
niscal tissue and has a thermally allected area of 
only 0.5 mm. since it's a near contct laser, arthros
copy can be done under liquid medium, that is to say 
saline medium. 

Section, and coagulation are the consequences 
of abasic vaporization phenomenon. This is obtained 
by very brief and repeated high energy pulses. It's 
the reason why Holmium Yag laser is called Pulsed 
Laser. This pulsed system allows to reach high 
energy but to limit thermal ellects. 

Since we use a handpiece, the operative technic 
is quite the same as with mechanical instruments. 
The laser be am can act as scissor ~section), or as a 
basket punch by progressiye vaporization. 

Results 
Our prospective study compared 40 Ho Yag laser 

meniscectomies and 40 'mechanical" meniscectomi
es, using at than time a 15 walts laser. Mean age 
was 49 in the laser group and 45 in the mechanical 
group. Patients were not rantomly selectioned: 

There quarters ol the lesion were medial and 
two-thirds were Meniscal degenerative lesions as de
seribed by H. dorfmann. 

We evaluated 

- duration ol meniscectomy 

- intra-operative complications 

- pain, range of motion, ellusion at 10 days and 1 
month. Pain was assessed, using an analogic scale. 
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- return to work 

Mean duration ollaser meniscectomy was 12 mi
nutes against 10 minutes with the mechanical instru
ments. In onlyone case, laser meniscectomy was im
possible due to a bubi es phenomenon which hinde
red a good visualization. Two superficial cartilagious 
thermal damages were observed without consequen
ce. There were no other intra-operative compl ication. 

In the laser group ellusion was less frequent and 
less important. At 10 days, respectively 20 and 30 
cases. At one month, 6 cases and 24 cases. 

Pain level was respectively 2.1 in thelaser group 
and 2.85 i.n the mechanical group at 10 days. At one 
month, 1.0 and 1.68. The diHerence is not statistically 
signilicant. 

Return to anormal range ol motion was very las~ 
in the laser group. Mobility was limited in only two ca
ses at one month. 

Finally the return to work was 10 days in average 
in the laser group and 16 days in tho mechanical gro
up. 

Discussion 
Our results are comparable with those ol Dilhing

ham and Fenton, in terms ol pain, ellusion and range 
ol motion. 

Mean duration ol meniscectomy is the same in 
both groups. The cartilaginous burns were unlrequ
ent, superficial and without consequences. Functio
nal results are good. Holmium yag laser is the n sale 
and elleetive, and results are a little bit belter than 
those obtained with mechanical instruments. 

Unlortunately, the cost remains very high and li
mits its use. However, veniscectomy is not the only 
advantage ollaser system. It's ellective lor synovec
tomy, lateral release, cartilagenous shoving and even 
bone abrasion. But in this bony indication, we need a 
60 walts power laser. The risk ol overuse is impor
tant, particularly lor cartilagious shaving. We didn't 
made clinical study but contrary to mechanical sha-

. ving it has been to Id laser shaving induced regenera
tion ol new cartilage. In vitro and animal studies sup
port this opinion but clinical studies must be done in 
order to evaluate the reality ol this property 
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