
INTRODUCTION
In den tal prac tice com pli ca tions are of ten ob served af -

ter tooth ex trac tion; these are usu ally in flam ma tory cases
and im proper heal ing of the al veo lus. The main prob lem
in the heal ing pro cess is in fec tion of the post ex trac tion
wound. Oral mu cosa is an im por tant pro tec tive bar rier,
which pre vents pene tra tion of bac te ria into the tis sues [9].
In the oral cav ity more of ten than in other parts of the body
the pro tec tive bar rier gets bro ken due to ex trac tion, sur gi -
cal in ci sion, and af ter vari ous in ju ries in this area.
Bac te ria eas ily in fect such open wounds of the mouth.
Com pli ca tions are the re sult of many fac tors, such as im -
mune re sis tance, in di vid ual pre dis po si tion to com plica-
tions in heal ing, the amount of micro- organisms pres ent in
the area and their viru lence, and fol low ing the rules of
asep tic and atrau matic tech niques of the sur gery [15].

Most com pli ca tions oc cur af ter ma jor oral sur gery such 
as re mov als of the teeth with for ma tion of mu co pe ri osteal
flap and re moval of a part of the al veo lar bone. Soft tis sue
dam age oc curs dur ing the sur gery or be cause of de his -
cence of the su tures. In flam ma tory com pli ca tions are
of ten ob served in wounds of large sur face af ter mul ti ple
teeth or roots ex trac tions. Other causes of lo cal com pli ca -
tions of al veo lar heal ing in clude leav ing in fected
granu la tion tis sue within the al veo lus, rem nants of the
tooth apex, den tal cal cu lus or sharp edges of the al veo lar

bone. The in ci dence of com pli ca tions of im proper
al veo lar heal ing is also in creased in smok ers, pa tients suf -
fer ing from dia be tes and ne cro tiz ing perio don tal dis ease –
ul cera tive gin gi vi tis as well as in bone dis eases or scle ro -
sis re ducing blood sup ply in dis pen sa ble for for ma tion of
the clot, for ex am ple in Paget’s dis ease, ce men tal dys pla -
sia or af ter ra dio ther apy. Com pli ca tions are also more
com mon in mid dle-aged pa tients and in women re ceiv ing
hor mo nal medi ca tion [3,15].

A typi cal clini cal symp tom of in fected al veo lus is
sharp, strong, shoot ing pain. Lo cally in the al veo lus there
is no clot or the clot is de cayed or dis in te grated. Al veo lus
is cov ered with gray de posit. Soft tis sues sur round ing are
hy pere mic, some times swel ling of sum ban dibu lar lymph
nodes ap pears [10]. The rea son of pain af ter tooth ex trac -
tion may also be dry socket in flamma tion as well. Dry
socket (alveo li tis sicca) ap pears due to loss of blood clot
be fore it gets prop erly formed and sta bi lized by granu la -
tion tis sue. The loss of the blood clot from the socket may
oc cur be cause of wash ing out the clot of the pa tients fault
or be cause of clot de fi cien cies for gen eral rea sons. Ail -
ments as so ci ated with dry socket are per sis tent and last up
to three weeks. On the ba sis of dry socket, or as a re sult of
the ini tial bac te rial in fec tion, pu ru lent alveo li tis may de -
velop. There fore lim ited in flam ma tion of the al veo lar
bone oc curs, usu ally 2-3 days af ter the sur gery. Be cause
of per sis tent pain the pa tients are suf fer ing; fe ver, swel -
ling of the lymph nodes, lack of ap pe tite and gen eral
weak ness may also oc cur [14,17].
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Pre ven tion of post- surgical com pli ca tions is atrau -
matic sur gery un der asep tic con di tions, mini miz ing the
pos si bil ity of bac te rial in fec tion in the op era tive area. In
the post op era tive pe riod, it is vi tal to main tain the pa ti -
ent’s oral hy giene and the use of ap pro pri ate
post- operative oral an ti sep tics [6]. Ac cord ing to the lit era -
ture, most com monly used oral an ti sep tics are rinses
con tain ing chlor hexidine. Other com pounds found in
mouth rinses rec om mended for oral cav ity an ti sep tics in -
clude tri clo san with a co poly mer or zinc cit rate and
ben zi dam ine hy dro chlo ride. There is also in creas ing in -
ter est in the pos si bil ity of us ing plant ma te ri als in
pre ven tion of in flam ma tions of the mouth, e.g. Eugenol-
 based dress ings con tain ing Pe ru vian bal sam or alcohol-
 based rinse for oral use Den to sept con tain ing herbal ex -
tracts made of raw ma te ri als, such as chamo mile, ar nica,
pep per mint, sage, thyme, couch grass, and oak bark
[2,15].

Al ter na tive to the above-men tioned prepa ra tions used
in oral an ti sep tics rec om mended es pe cially af ter tooth ex -
trac tion may be Tu bulex. It is a ster ile, dis pos able
non- woven fab ric pad, im preg nated with the Tu bu li cid
Blue for mu la tion. Tu bu li cid Blue con tains ben zalk onium
chlo ride, amphoteric-2, di so dium ede tate de hy drate and
phos phate buffer sa line.

MATERIAL AND METHODS 
The study group com prised of 228 pa tients, in clud ing

124 women and 104 men, aged from 18 to 65 years who
had in di ca tions for tooth ex trac tion (Fig. 1.). To col lect
data on age, gen der, oral hy giene and smok ing habit we
used own poll. In di ca tions for ex trac tion were de fined ac -
cording to in trao ral ex ami na tion, den tal in trao ral and
pan to mo graphic im ages. 

The sub jects were di vided into two groups: re search
and con trol. In the study group (Group T) in volv ing 120
pa tients Tu bulex swabs were used ac cord ing to the manu -
fac tur er’s in struc tions im me di ately af ter tooth ex trac tion
on the socket for 30 min utes, the prod uct was also rec om -

mended for use by the pa tient at home, placed over the
socket af ter tooth ex trac tion 3 times daily for a pe riod of
30 min utes for 3 days. For at least half an hour af ter ap pli -
ca tion it was rec om mended to re frain from tak ing food
and drinks.

The con trol group (Group C) con sisted of 108 pa tients,
in whom none of the an ti sep tics was ap plied af ter tooth
ex trac tion ad di tionally to daily tooth brush ing pro ce dures. 
Two groups of pa tients were in cluded in the ex ami na tion
con trol af ter 3 and af ter 7 days, dur ing which lo cal status
and heal ing of the al veo lus was as sessed, as well as the
pres ence of edema of the sur round ing tis sues, pu ru lent se -
cre tions, tris mus or swol len lymph nodes. Fur ther more,
in for ma tion was gained whether the pa tient suf fered from
pain, as well as whether there was the need for use of an al -
ge sics af ter the sur gery, dif fi culty in eat ing and hali to sis
per cep tion has been re corded.

RESULTS
Ex ami na tion of the oral hy giene showed good oral

health in 120 pa tients, while the poor in 108 (Fig. 2.). The
habit of smok ing was re ported by 48 pa tients, while 180
peo ple sur veyed were free of ad dic tion. All pa tients had a
sin gle tooth ex trac tion, in clud ing ex trac tion of 122 mo lars
and 50 pre mo lars, 12 ca nines and 44 ex trac tions of in ci -
sors. The teeth were quali fied for ex trac tion due to the
fol low ing causes: cari ous de struc tion of the tooth in 72
pa tients, dif fi cult tooth erup tion in 36 pa tients, peria pi cal
le sions in 58 pa tients, perio don tal dis ease in 16 pa tients
and 46 pa tients for or tho don tic rea sons (Fig. 3.). De pend -
ing on the type of sur gery a sim ple tooth ex trac tion took
place in 106 cases, pro longed ex trac tion in 64 cases and
sur gi cal ex trac tion in 58 pa tients (Fig. 4.). Af ter the ex -
trac tion, su tures were placed  in 154 cases, while in 74
cases there was only gauze dress ing (Fig. 5.).

Test re sults of con trol ex ami na tion af ter 3 and 6 or 7
days af ter tooth re moval were ana lyzed for signs of lo cal
com pli ca tions in pa tients us ing swabs Tu bulex (group T)
(Fig. 6., Fig. 7.) and con trol group (Fig. 8., Fig. 9.). At
follow- up visit 3 days af ter the sur gery the need to use
pain kill ers was re ported by 44 pa tients from group T
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Fig. 1. Number of patients in group T and C
Fig. 2. Evaluation of oral hygiene in patients in Group T and
Group C



(36.7%) and 64 pa tients in the con trol group (59.3%).
Sub jec tive feel ings of spon ta ne ous or ra di at ing pain were
re ported by 38 pa tients from group T (31.7%) and 64 pa -
tients in the con trol group (64.8%). In clini cal in trao ral
ex ami na tion swel ling and red ness of the mu cosa was

found in 40 pa tients from group T (33.3%) and 60 pa tients
from the con trol group (55.6%). The pres ence of pu ru lent
exu da tion from the al veo lus was noted in 6 pa tients in
Group T (5.0%) and 12 con trol pa tients (11.1%). Tris mus
was ob served in 8 pa tients from group T (6.7%), and swel -
ling of lymph nodes in 2 pa tients from group T (1.7%) and 
re spec tively 48 (44.4%) and 16 (14.8%) pa tients in the
con trol group. Dif fi culty in tak ing food was re ported by
26 pa tients from group T (21.7%) and 62 pa tients in the
con trol group (57.4%). 10 pa tients of the group T (8.3%)
and 12 con trol pa tients (11.1%) com plained for un pleas -
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Fig. 3. Indications for tooth extraction in Group T and C

Fig. 4. Type of extraction in group T and C

Fig. 5. Placement of sutures in group T and C

Fig. 6. Clinical examination after 3 days in group T

Fig. 7. Clinical examination after 6-7 days in group T

Fig. 8. Clinical examination after 3 days in group C

Fig. 9. Clinical examination after 6-7 days in group C



ant smell from the mouth. In spec tion visit af ter 6 - 7 days
in group T showed im prove ment in pa tients’ clini cal con -
di tion in the lo cal area in re la tion to post- operative study
of the con trol 3 days af ter sur gery. Tris mus, pain, dif fi -
culty in tak ing food and hali to sis was ob served in 2
pa tients only (1.7%). In the con trol group 7 days af ter the
sur gery 16 pa tients re ported the need of us ing pain kill ers
(14.8%), and the oc cur rence of spon ta ne ous or ra di at ing
pain was re ported by 24 pa tients (22.2%). Hali to sis was
re ported by 8 pa tients (7.4%). Pus was found in 8 pa tients
(7.4%), tris mus in 6 pa tients (5.6%), and en larged lymph
nodes in 4 pa tients (3.7%). Com pli ca tion in the form of
swel ling and red ness of the mu cous mem brane was found
in 28 pa tients (25.9%), how ever dif fi culty in eat ing was
re ported in 18 cases (16.7%). On the visit, posi tive im -
pres sions af ter the use of Tu bulex swabs was re ported by
112 pa tients (93.3%), and nega tive by 8 pa tients (6.7%).

Dif fer ences in clini cal status in pa tients af ter 3 and 6-7
days af ter sur gery be tween group T and the con trol group
were sta tis ti cally ana lyzed us ing Stu dent’s t-test. Sta tis ti -
cally sig nifi cant dif fer ences (p<0.05) were no ticed
be tween group T and the con trol group. Analy sis of the
clini cal ob ser va tion of the re sults of the heal ing pro cess of 
the wound af ter tooth ex trac tion with the use of post-
 operative an ti sep tics in the form of Tu bulex swabs shows
the ad vis abil ity of its ap pli ca tion.

DISCUSSION
Al veo lar heal ing pro cess in cludes four stages: in flam -

ma tion, epi dermization, fi bro sis and re mod el ing. Af ter
re moval of the tooth the cav ity is sur rounded by cor ti cal
bone, cov ered by perio don tal liga ment fi bers and oral epi -
the lium (gin giva). Blood fill ing the al veo lus af ter
ex trac tion forms a clot, which is a bar rier sepa rat ing the
al veo lus from oral cav ity en vi ron ment and  is the source
of pro cesses lead ing to post- extraction wound heal ing. 

In cases when a sta ble clot does not form, or it dis in te -
grates be cause of in fec tion, com pli ca tions in the heal ing
ap pear. The most com mon symp toms de scribed by the pa -
tients, dem on strat ing a dis rup tion of the heal ing pro cess is
se vere pain, usu ally oc cur ring 3-5 days af ter ex trac tion,
in duc ing the pa tient to re-vis it ing the den tist [11].

There are many fac tors pre dis pos ing to in fec tions in
the oral cav ity: physio logi cal (e.g. age, preg nancy, mal nu -
tri tion, de creased sali vary flow), gen eral (hor mo nal
dis or ders, sys temic dis eases, an ti bi ot ics) and lo cal (loss of 
tis sue in teg rity, in ju ries, and other treat ment in the oral
cav ity area). Un der such fa vor able cir cum stances mi cro -
or gan isms pres ent in the oral cav ity be come patho gens,
ad ja cent to the epi the lium in a sus tain able man ner, im pos -
si ble to be re moved by sa liva flow, break ing down the
pro tec tive ac tiv ity of con stant micro- organisms, host im -
mune sys tem and even tu ally pene trating into the tis sue.

Patho gen ic ity of the mi cro or gan isms is their own and
rela tive abil ity to stimu late the dis ease, and their activity
is re lated to viru lence fac tors [13].

Ac cord ing to the lit era ture, most com monly used oral
an ti sep tics are rinses con tain ing chlor hexidine. These so -
lu tions have a strong bac te ri cidal ef fect against Gram-
posi tive and Gram-nega tive bac te ria, and  an timy co sal
prop er ties. It has been proved that topi cal use of 0.12%
chlor hexidine so lu tion be fore sur gery and for two weeks
af terwards re duces the in ci dence of dry socket [1,5]. A de -
crease in post- surgical com pli ca tions has been ob served
af ter the use of aero sol con tain ing 0.2% chlor hexidine bi -
glu co nate, ap plied topi cally prior to tooth ex trac tion, and
af ter wards by the pa tient at home three times a day for 4
doses of ap pli ca tion [14].

Other com pounds found in mouth rinses rec om mended 
for oral cav ity an ti sep tics in clude tri clo san with a co poly -
mer or zinc cit rate and ben zi dam ine hy dro chlo ride. There
is also in creas ing in ter est in the pos si bil ity of us ing plant
ma te ri als in pre ven tion of in flam ma tions of the mouth.
These raw ma te ri als in most cases do not cause side ef -
fects and re sis tance to the treat ment, may there fore be an
al ter na tive to syn thetic drugs [15]. 

Eugenol- based dress ings con tain ing Pe ru vian bal sam have 
been used as an ef fec tive pre ven tive medi ca tion af ter re moval
of lower wis dom teeth, to gether with chlor hexidine rinse be -
fore and af ter sur gery. Such pro phylaxis led to re duc tion of
com pli ca tions such as dry socket up to 8%, com pared to 26%
of com pli ca tions in the un treated group [2].

It has also been proved that alcohol- based rinse for oral 
use Den to sept con tain ing herbal ex tracts made of raw ma -
te ri als, such as chamo mile, ar nica, pep per mint, sage,
thyme, couch grass, and oak bark, used be fore tooth ex -
trac tion as an an ti sep tic on the mu cous mem brane and
also af ter sur gery, re duces post- operative com pli ca tions
and in ten sity of pain dur ing the heal ing and du ra tion of
an al ge sic medi ca tion [15].

Tu bulex may be an alter na tive oral an ti sep tic rec om -
mended es pe cially af ter tooth ex trac tion. It is a ster ile,
dis pos able non- woven fab ric pad, meas ur ing 22 x 22 mm,
which can be spread up to di men sions of 10 x 8.5 cm. Tu -
bulex is im preg nated with the Tu bu li cid Blue for mu la tion.
The pad does not stick to the wound; it is flexi ble, soft, non-
 fraying. It nei ther ir ri tates the oral mu cosa nor the skin, dis in -
fects oral mu cosa and skin, ac cel er ates wound heal ing and
pre vents in flam ma tion af ter sur gery. It is rec om mended for
an ti sep sis and cleans ing the wound be fore, dur ing and af ter
the treat ment. It is used for treat ment of in flam ma tions, cuts,
ero sions due to pros thetic and or tho don tic ap pli ances, as
well as a dress ing af ter perio don tal sur gery and treat ment of
post- surgical com pli ca tions.

Tu bu li cid Blue con tains ben zalk onium chlo ride,
amphoteric-2, di so dium ede tate de hy drate and phos phate
buffer sa line.
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Pol ish mi cro bio logi cal and clini cal stud ies have shown
that bac te rial growth in hi bi tion zone around the disk filled
by Tu bu li cid Blue was 34-42 mm, which con firms an ti mi -
cro bial prop er ties of the solu tion [4]. On the ba sis of
fur ther clini cal ob ser va tions it was no ticed that Tu bu li cid
Blue does not show ei ther ir ri tat ing or toxic ef fects on the
pulp of the teeth and other body tis sues [4,19,20]. It has
physio logi cal pH 7.3 [16].

Ben zalk onium chlo ride is a sur fac tant (ani onic de ter -
gent) which ir re spec tive of the en vi ron ment forms sta ble
salts. Ben zalk onium chlo ride is an anti- bacterial, anti-
 mycosal and dis in fec tant com pound. It is eas ily bio logi -
cally de grad able. It has bac te ri ostatic and bac te ri cidal
ef fect on Gram- positive bac te ria, and to a lesser ex tent on
Gram-neg ative bac te ria, vi ruses, fungi and My co bac te rium
tu ber cu lo sis. Bac te ri ostatic and my cos tatic ac tiv ity in -
creases with in creas ing con cen tra tion of the sub stance [8].

The mecha nism of ben zalk onium chlo ride ac tiv ity is
due to its con nec tion to bac te rial cy to plas matic mem -
brane, which in creases its per me abil ity lead ing to its de -
struc tion. This causes also in hi bi tion of en zy matic
re ac tions in the cells of the mi cro or gan isms and re duc tion
of the sur face ten sion [7,18].

This com pound does not act on mi cro bial spores, but
fa cili tates their re moval from the mu co sal sur face [7].

Phar ma cologi cal ef fect of ben zalk onium chlo ride in -
creases in al ka line en vi ron ment, de creases in acidic
en vi ron ment, and in pH be low 3 dis ap pears [18].

Amphoteric-2 con tained in Tu bulex is an am pho teric
sur fac tant com monly used in cos metic for mu la tions. It is
foam ing and cleans ing, it has also a pro tec tive and ir ri ta -
tions sooth ing ef fect, and that it shows weak an ti bac te rial
ac tiv ity [12].

EDTA di so dium salt (EDTA) has a bac te ri cidal ac tiv -
ity; it com bines di va lent cati ons (Mg++ and Ca++) by
im prov ing the per me abil ity of the mem brane and chang -
ing the sta bil ity of the ri bo some. EDTA has bac te ri cidal
ac tiv ity against Pseu do mo nas ae rugi nosa by che lat ing
metal ions, which are nec es sary for in teg rity of the cell
mem brane, through the in ac ti va tion of the pump in the
wall of Gram- negative bac te ria and in ac ti va tion of en -
zymes pro duced by Pseu do mo nas, which can cause
ul cera tion and tis sue ne cro sis [16].

CONCLUSIONS
Tu bulex swabs ap plied af ter tooth ex trac tion ac cord ing 

to the manu fac tur er’s  rec om men da tions give a good an ti -
bac te rial and sooth ing ef fect, lead ing to a de cline in the
number of post- operative com pli ca tions, re duc tion in pain 
in ten sity dur ing the heal ing of the wound and re duc tion of
du ra tion of ad mis sion of pain kill ers. 

Medi cal prog ress fo cuses on de vel op ing non- invasive
heal ing meth ods. It is aimed to mini mize the treat ment

time and elimi nate com pli ca tions as so ci ated with the sur -
gery. The over rid ing ob jec tive in the course of the
treat ment be came a de sire to mini mize tis sue trauma, ia -
tro genic com pli ca tions and elimi na tion of the body
bur den re sult ing from the repa ra tions of dam aged tis sues.
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