
CHEMICAL GINGIVECTOMY 
EFFECT OF POTASSIUM HYDROXIDE O N  
P E RI 0 1) O N T h 1, T I S S U I.: S 

Y 

HARALD Ltm 

Chemical cauterization has been and still is a rationale in 
periodontal therapy. The purpose of applying escharotic chemical 
substances on gingival tissues is to cauterize the marginal gingiva. 
As a consequence, the latter will exfoliate and the depth of the 
gingival pocket will be reduced. 

The inost effective cauterizing agents are found among strong 
inorganic acids and alkalis. It is evident that  the use of acids is 
less suitable since these are liable to cause a deniineralization of 
the hard tissues of the teeth. The application of alkaline caustics 
is iiiotivated by their ability to cauterize without affecting the 
iiiineralized tooth structures. 

Different concentrations of potassium hydroxide in watery 
solutions (from 10-40 per cent) as well as in the forin of paste 
have been advocated ( H a m d t  1'350, A m  1960). A s  far a s  can be 
seen from the literature, the results after treatment with potas- 
sium hydroxide are  exclusively based on clinical evidence. In  
view of the fact that potassium hydroxide is a strong alkali, it 
seemed justifiable to study: 
(1) its initial effect on the periodontal tissue, 
(2)  the healing process following such treatment, and 
( 3 )  the long term effects of cauterization. 

MATERIAL AND MIETHOD 

Twenty-eight teeth in five normal dogs were used, their gin- 
giva showing inconspicuous or no inflammation. Young dogs were 
preferred a s  in  such animals the epithelial cuff has  its apical 



,518 

L1. 3 
LIi 4 
I’I, 3 
[ .I{  -1 
“ I ,  :I 
“ I ,  I 
“il  !) 

1.1’ !I 
“It 8 
Lll ! 
I’ll 9 
“It 4 
1,Il 1 
LIi 1 
1.1, 1 
l T i t  (i 
“ I .  7 
I ’ l l  9 
l ‘ l t  7 
“1, 4 
I‘ll 1 
“1, 9 
1.1. .5 
ITli 9 

5 
“1l J 
1‘11 i 
“11 8 
I’II 4 
1’11 4 

10 

40 

25 
1 0  

2 5 

-10 
25 

4 0 
2.5 

10 

10 

1 . 7  
1 .I 
1.8 
2.0 
2.1 
2.5 
2.2 
3.1 
“2 

1.5 
2.1) 
0.5 
1.2 
0.9 
0.8 
2.0  
0.5 
1 .:I 
1.2 
0.6 
0.0 
1.2 
1.5 
1.1 
0.3 
1.1 
3.2 
0.7 
2.5 
2.1 

2.3 
2.7 
-. .> 2 

2.4 
1 .(i 
2.1 
2.0 
1 .!I 
1.8 
0.5 
0.5 
1.1 
1.1 
1 .:I 
1.3 
O.,i 
2.0 
1 .:I 
2.0 
1.5 
1.5 
1 ..5 
1 .(I 
1.5 
1.2 
1 .<; 
1 .(i 
2.2 
2.2 
2.3 

1.3 
1.1 
1 . f i  

1.4 
1 .(I 
1.1 
1 .:I 
I .4 
0.5 
0.8 
0.0 
1.2 
1 .2 
1.2 
1.2 
1.1 
0.3 
2.0 
1.2 
1 .:I 
1.9 
0.7  
1.1 
2.3 
1 .:I 
1 .5 
1 .0 
1.8 
3 .3 
2.6 

::. Hum:rn biopsy material. 



CHEMICAL GING1PI;C’I‘OMY 519 

liniit a t  the ceiiiento-enaniel junction (CEJ). Any tiowngrowth 
of epitheliuiii beyond this Inndmnrlt is, consequently, easily re- 
gistered. 

After intravenous injection of Nembutal, thin cotton strings 
inoistened in a 10, 25, or 40 per cent watery solution oP potassium 
hydroxide were inserted into the buccal pockets. The drug was 
:Illowed to  act for two minutes, after which the operation field 
was washed with water. Observation periods varied from 15 mi- 
nutes to  968 days. 

Thirteen teeth in five adult human beings were also part of the 
series. Since in such cases the bottom of the gingival pocket 
usually is located apical to the ceiiiento-enamel junction, a 
fixed point of reference is lacking. For this reason these teeth 
were less suited for iiieasurenients and iiiost of thein were left 
out of Table 1. Only two teeth were included, as  in these cases 
Lhc deepest point of the epithelial cuff before treatiiient could 
be determined. The human teeth were extracted with special 
forceps which allowed simultaneous resection of approximately 
10 inin of adjacent periodontal tissues. 

Iniriiediately after renioval, a l l  specimens were fixed in 10 per 
cent neutral forindin and deniineralized in 5.2 per cent nitric acid. 
After embedding in paraffin, the teeth with the adjacent tissues 
were cut in  sections 5 iiiici-ons thick nnd stained in heinatoxylin 
and eosin and in Mdlory ’ s  connective tissue stain. 

OBSERT’ATIONS 

Clinical observations iiiiniiediately following the application o f  
the escharotic revealed increased secretion from the gingival 
pockets and exfoliation of structureless tissue. The treated gin- 
giva tended to bleed, and plaque foriiiatioii was coniinon. Patients 
whose gingiva had been cauterized, coiiiplained of pain in con- 
nection with, and for some time subsequent to, the tre. A t nient. 

The histologic investigations showed that  the cotton strings 
could be brought down to the cemento-enamel junction (Fig. 1). 
When potassium hydroxide was brought in contact with the cuff 
epithelium, the entire epithelial layer as well a s  the adjacent 



mcsoderiu:il tissues necrotized. The cells of the  bLih-q) i t l i e l i : i l  :ind 
the sLipra-al\eol:ir connec t ix  tissue in :dl cases lost their sl:iin- 
ability (Fig. 2 ) .  The :ipic:il limit of the destruction w i s  found 
cither nl tlic cntrancr of the  :ilveolus, or iiiore freqiiciitly, within 

thr alveolnr periodontal ine i i ib~~ i i i e  (Fig. 2 )  :it 21 distance. ~ 1 1 )  to 
2.5 i i i in  beyond CE,J. It appears froiii Table 1 that the  ~)enetr:itinji 
effect to  some esterit w i s  cnhanccd with :in increase of t h r  con- 
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ccntr;iiion f r o m  10 to 23 per cent. On the other h:ind, no differ- 
ence could he seen when the concentration was raised froin 23 
lo 40 per cent. 

After ;in obserwtion period of  five days, :ill necrotic. tis\ue 
was exfoliated and the healing processes were well advanced 
(Fig.  3 ) .  Epithelial cells prolifernted froin the oral epilheliuin 
:iiid formed the cover of the  soft tissue against the tooth surfaces 
(Figs. 3 7 ) .  The epitheliuai itself showed degenerative changes 
(Figs. 3 A, 4 13, 5 A and 7 A ) .  I n  nearly :ill cases, supr:i-gingiv:il 
: i n t i  sub-gingival plaque were seen liordering on the epitheliuiii 
i Figs. % 7 1. 

A t  this stage of healing, the sub-epithelial connective tissuc \va\ 
c1i:ir:icterizecl hy iiif1:iiiini:rtion. Nuinerous capillaries suri~oiinrletl 
by iieulrophilic leukocgles bordered on the cuff epitheliuni (Figs.  
3 A and 4 B) .  Few co1l:igen fibre bundles were seen in these :ireas; 
their number increasing further apically. The bulk of the fihrc 
1)undles w a s  oriented inore or less par:illel to the rooth surface 
( Fig. 7 C ) .  l‘hc deeper parts o f  the periodontal inenihrane :iIso 
showed dil:itcd vessels :rnd presence of infl:t~iiiii:ttory cells. Ke- 
sorption of tlie nl\eol:ir bone h:id taken place from the :ilvcwlar 
crest to :in extent of 7- S inin in  the apical direction (Fig.  3 1%). 
Fig. 5 shows :I fr:igiiicnt of the alveolar bone in tlie suh-epithelial 
connective tissue. Most likely, i t  would have heen exfolialeti 
through the gingiba. 

After inore than fifteen d a y s ,  hone resorption seemed lo  h:i\e 
cc:ised and hone forinntion processes started. Root resorption 
(Fig.  6 )  : int i  deposition of hard tissue onto resorption lines (Fig. 
8 )  were seen i n  six cases. In five ot‘ these teeth, the rewrption 
areas were locnted just  apic:il to  the ceiiiento-en:inieI junction, 
where:rs in  one case the resorption was loculized in  the intix- 
alveolar part of the root (Fig.  3 1 3 ) .  In  the c:t\es where the 
ohervat ion period exceeded twenty-two days, the deepest point 
of the epithe1i:il cuff was situated apical to the resorption 1:icun:ie. 
A downgrowth o f  epitheliuln I)eyoiicl the ceiiteiito-enaniel junc- 
tion toolc p1:ice in  a11 hut  one case. Me:isureiuents showed tl1:11 
the length of the epithelial cuff ranged f rom 0.5 to  2.0 inin.  

In the long term esperiinents, the clowngrowth appeared to  he 
w1iiewh:it increaseti ( u p  to 2.5 i n i i i ) ,  and the width of the epi- 
ihelial cuff showed gre:iter diinensions (up to 2.3 i i i i i i  ) . 1Vr;irly 







Fig. 7. 
Dog 24, U K  4. Hematosylin-eosin. 40 % KOH. Ohs. period 49 days. Downgrowth 
of epithelium 1.1 m m  apical to  the  CE.7. Plaque formation ( A ) .  Degenerated 
cuff epithelium (B) and collagen fibcrs running parallel to  t he  root surfacc (C) .  
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t h i ~ e  ye:’ r s ;if t er tre ii t nien t ;I consider ah I e in f I :I I ni 11 :I t ion :I 11 ti 
few collugen fibres could he seen in  the sub-epithelial connective 
tissue. On the other hand, these cases presented norinal peri- 
odontal iiiemhranes (Figs. 8 and 9) .  

DISCCTSSION 

1’ot:issiuin hydroxide in  gingival pockets produces necrosis of 
the epitheliuin, and it has :I necrotizing effect on the suh-epi- 
thc1i:il ;ind supr:i-alveol:rr connective tissue, a s  well as on l h e  
coron:d part  of the periodontal ineiiibrniie and the :ilveolar bone. 
This initial destruction extends to 2.5 mi11 beyond the bottom of 
the gingival pocket. Some difference seenis to exist hetween the 
cffcct of ;I 1 0  per cent solution of potassium hydroxide :ind tlxtt 
of conccnlrutions of 25 and 40 per cent. This difference, however, 
:ippe:irs to he oiic of degrec, :IS all three solutions cause necrosis 
of the sofl tissue hctween t h e  gingiv:rl innrgin and the entrance of 
t I1 (> :I1 ve 0 I us. 

The f i n t  stage of healing is clinically ch:irncterized by exud:i- 
tion and exfoliation o f  necrotic tissue, and  the gingiv:i gener:illy 
tends t o  bleed. F i w  days after cauterization the gingivn is re- 
cpithelized, :ilthough at this stage of healing the width of the 
epit1ieli:il cuff is  sinall. Frequently, the epitheliuin of onlg :I f ew  
cells thicl\ness iiieets with the tooth snrf:tre in ii linear cont:itl 

( Fig. t i ) .  (~Iiriically, this relationship is  c1i:ir:icterized :is ”pockets 
o f  zero depth”.  It has been shown earlier ( FYnerhciug 1955, Wrrrr- 
I i r r i r g  d? I,& 1 9 5 7 ) ,  and it is confirnied in  this investigation that  
such :I relationship between gingiva and the tooth does not last 
~ ~ r y  lotis. In cases where t he  :ipical liiiiit of the epit1icli:il line is 
\ t  :ihilized, :I new gingival cuff will develop coronally and re:ich 
norinnl width. In the present inater id ,  the growth in width W:IS 

not coiiipleled within 49 days (Table 1). 
h r i n g  the first six to seven wcelis the cuff epitheliui~i mid the 

\uI~,j:~ccnt connective tissue show infl:imiiiatory changes. I t  seenis 
lilicly that  llre persistent influiiiiiiation is caused by the supra- 
gingiwl and sub-gingival bacterial plaque (Wnrrhna!j 1955). (hi-  

sccpcntly, the  wound surfaces should be kept clean during thc 
hcnling period. The findings in the long term cxperiiiients em- 
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phasize the significance of this aspect of the treatment. In these 
cases a chronic inflammation persisted nearly three years after 
treatment. There seeins to be little doubt that this inflammation 
is caused by the bncteri:il plaque (Fig. 91, and that it is not 
directly related to the cauterization. 

Apical downgrowth of epithelium was a coininon finding. Only 
in one case the deepest point of the epithelial cuff was still a t  the 
ceniento-enamel junction. As seen from Table 1, a full correlation 
does not exist between the depth of the initial necrosis and the 
downgrowth of epithelium beyond the CEJ. In eight teeth the 
proliferation was less than the sniallest measurements of the 
depth of necrosis. A t  least three causes for this discrepancy are  
conceivable : 

(1) The fact that the cotton string was left in the pocket until 
autopsy, viz., inore than the usual two minutes, may have 
enhmced the effect of the agent. 

(2 )  The cotton string has  not reached the bottom of the pocket 
in all cases. This may happen in cases where the alveolar 
crest is located coronal to the apical liinit of the epithelial 
cuff (Waerhnug & Loe 1958). 

(3 )  A certain degree of reattachment may have been obtained 
during the healing. 

The dilated vessels in the periodontal menibrane, and the 
osteoclastic activity in the alveolar bone at  the same level, suggest 
that potassiuin hydroxide has  an  initial remote effect beyond the 
area of necrotic cells. The long term experiments, however, show 
that these reactions do not cause permanent injury. 

The present study gives no clue :is to the effect produced by 
potassium hydroxide on the dental hard tissues. On the other 
hand, the possibility cannot be ignored that the organic con- 
stituents of the superficial cernentum is affected to soine extent 
by the contact with the alkaline fluid. Presumably, this may be 
a contributory cause of the root resorption which occurred in the 
gingival areas, although there are reasons to believe that the 
inflainrnation in the sub-epithelial connective tissue itself imy  
initiate such activities. 

The investigation shows that potassium hydroxide has  a strong 
escharotic effect on the periodontal tissue. This observation is in 
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(4)  In all teeth, with one exception, aii apical downgrowth of tlie 
pocket epitlieliuin (ni:ixinium 2.5 niiii) took placc with :I 

corresponding loss of fiber attachiiient and reduction of tlie 
alveolar bone. 

(5) ‘l’he present series shows that the use of potassiuni hydroxide 
in periodontal therapy is contra-indicnted. 

RBSU MB E T  CONCLUSIONS 

GINGIVECTOMIE CHIMIQUE. ACTION DE L’HYDROXYDE DE POTASSIUM 
SUR LES TISSUS PARODONTAUX 

Les culs-de-sac vestibulaires de vingt-huit dents chez des 
cliiens norniaux et de treize dents liuiiiaines oiit etii trnilks ii 
I’hydroxyde tie potassiuin e n  solution :iqucuse h 10 p.cent, h 25 
p.cent et A 40 pxent.  Aprks m e  pkriode d’obserwtion de 15 
iiiinutes B 968 jours il est possible de conclure: 

1 Le traitenlent est douloureux et provoque des hirinorragies 
ginijvales el une nugiiientntion de la secrktion. L:i foriiiation 
de plaque est frcquente. 

2)  L’exanien histologique inontre que l’hydroxyde de potassium 
nkcrose I’i.pith6liuiii du cul-tie-sac yingivo-dentaire, le tissu 
conjonctif sous-irpith6lial et suI’ra-alvkolaire et la partie iuargi- 
nale de 1’0s alvkolaire. 

3)  Cinq jours aprhs le traitement, tous les tissus inous nkcrosks 
peuvent Otre exfoliks et I’kpithkliuni des culs-de-sac &re 
rkg6ni.rk. L’6pithkliuiii du cul-de-sac forme souvent avec la 
dent un contact ponctuel (”cul-de-sac de profondeur zero”). 
Cette situation n’est pas permanente. D’une mnnikre ou d’une 
autre, il s’est dans tous les cas dkveloppk un cul-de-sac de 
profondeur norinale. 

4) Pour toutes les dents, ii une seule exception prks, une prolifk- 
ration de 1’irpitlitI.liuin du cul-de-sac en direction de l’apex a 
eu lieu (iliaximum 2,5 iuni) ,  w e c  perte correspondante tle 
l’attacliement fihreux et riiduction de 1’0s olvkolaire. 

5 )  Cette sbrie d’exp6riences niontre que I’usage de l’hydroxyde 
de potassiuin pour le trnitciiient des lksions parodontales est 
contre-indiquk. 
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Die 13ehantllung ist schnterzliaft und ~erur\ : tc l i t  gingiv:rIe 
I3 I 11 t 11 n g 11 11 (1 \v r s 1 iir Ic 1 c Sc I< rc t i on. 1'1:1 (1 ue h i 1 tl u n g t r i t t 1~1g:r I - 

Die liistologische R e o h c h t u n g  zeigl, (la\\ K : ~ l i ~ i n i I i ~ t t r o u ~ t l  
cine Nel,rose des gingiwlen l'~tsclieiiel~ilIieIs, des subel)itlic- 
li:rlen untl su~~r~i ; i lveol i iren  13indegewebes und tlrs iiiarginalcn 
'I'eils des Alveolarl<tiocheris \erurs:icht. 
Fiirif 'rage nnch der 1kh:tndlung ist (Ins gcs:riiite nekrot i\cIic 
\I'eic.hgewcbe abgestossen untl die Taschen sintl wietlct, e1)i- 
thelisiert. I>as Taschenepithel licgt liiiufig dein Zahn in cngeiii 
Kont:i l i t  n n  ("T:ische voii 0-'l'iefe"). 1)iesc Situ:ttion ist nicht 
y o n  1)auer. Irgendwie wird sich in allrn Fallen cine nor i i ia l c  
'l':rsctient iefe en twickeln. 
15ci :illen Ziihnen - init eiiier Aiisnahtiie ~ fand ein :rpilt:ilc\ 
'I'icfeii.vvnchstuiii des 'I'aschet1el)ithels (h~axili iuin 2,?> nini  1 

\tali,  verbunden mil  eineiii entsprrchenden Verlust pirodon- 
t:rlen 1Sindegewebes und einem Abb:iu dcs Al~eo1:rrhnocliciir. 
Die vorliegenden ~Jii tersucli i ingen zeigen, &iss die \'er\veniI- 
wig  von I<:tliumli~drouytf in der p:irodont:ilen Ther:tpic kon- 
frnindiziert ist. 
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1) El trataiiiiento produce dolor, heniorragia gingival y aumento 
de secrecidn. Es comun la formacidn de placas. 

2)  El exaiiien microscdpico inuestra que el hidr6xido de potasio 
necrosa eI epitelio de la bolsa gingival, el tejido conectivo sub- 
epitelial y supraalveolar y la parte marginal del hueso ulve- 
olar. 

3) Cinco dias despuks del tratamiento se eliriiina todo el tejido 
blando necrdtico y la  bolsa se re-epitaliza. El epitelio de la 
bolsa frecuentemente se une a1 diente en un  punto (”bolsa de 
profundidad cero”). Esta situacidn no es pernianente. De 
algun niodo reaparece en todos 10s cases la profundidad nor- 
mal de la bolsa. 

4) En todos 10s dientes, con unu exccpcih,  el rnoviniiento apical 
del fondo de la bolsa (maxinio 2.5 mni) produjo la correspon- 
dieiite p6rdida de insercibn fibrosa y r educc ih  del hueso 
alveolar. 

5) Los cams presentados muestran que el us0 de hidrdxido de 
potasio en la terapia periodontal est5 contraindicado. 
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