BECCHYMOSLS FOLLOWING SURGICAL REMOVAL
OF LOWER ILEFT THIRD

MOLAR TOOTH

The patient, a healthy 76 year old male, had a partly-erupted,

carious lower left third molar tooth rer

oved on the 19th February, 196k,

The wound was closed with four cabgut sutures and an ice pack was
applied for thirty minutes post-operatively.

Twenty-four hours later a

oderate hae

watoma was noted at the

surgery site and the patient was instructed to use intra-oral heat %o
promote resolution, Five days following surgery the surgery site was
found to have broken down and there was marked ecchymosis as shown in

the photograph,
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The discolouration faded after eighteen days.
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Over a period of ten to fourteen days, due to the release and
breakdown of the blnod‘pigments, the discoloured area changes fron
& deep purple colour to greenish-yellow finally fading away

(shira, 19583 Thoma, 1963; Dingmen and Hayward, 1947¢ Kruger, 1959),

Ecchymosis may occnr in patients with a bleeding diathesis.
Shira {1958) states that it is most frequently seen in females who
have a histery of easy bruising and in elderly patients who have
decreased capillary resistance and poor tissue tone. Dingman and
Hayward (1947) and Thoma (1963) consider that, if the safﬁ tigsues
have been firmly approximated following surgery, in the event of any
haemorrhage blood may diffuse into the subeepithelial tissues. All
authors agree that ecchymosis may result from rough handling of the
soft tissues causing possible capillary &amﬁgemnd extravasation
of blood into the tissues.

Dingman and Hayward (1947) state thet ecehymosis may be
minimised by the immﬂﬁiéte post-operative application of an ice
pack and a pressure bandage to the soft tissues adjacent 4o the
surgery site. These authors consider that, once ecchymosis has
ocecurred, nothing can be done to aid regorption of the blood pigments.
On the other hand Thoma (1963) and Archer (1961) report that the use
of heat applications tc the discoloured area,;e;ults in more rapid
resorption of the blood pigments.

(b} Hoematoms is an effusion of blood into the tissues
resulting in the formation of a tumour~like mass of blood. Tt is an

cccasional complication of oral surgical proecedures vhich Berlove (1959)
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and Monhoim (1961) consider to be,as & rule, 2 minor oceurrence
a8 resolution generally occurs without trectment:

H&matam;, most commonly results from the piercing of & blood
vessel by the needle during injection with subsequent exbravagation
of blood into the tisswes {Archer, 19613 Berlove, 1959). Monheim
(1961) states that hoematoma ig most commonly associsted with the
zygomatiec and infra-orbital nerve block injections. Ritchie {1952)
considers that a haematoms may Qevel:}p following a maxillery block
injection« This may occur 2s a result of penetration of the
pterygoid plexus of veins by the needle 3'.3* it passed into the
;'t‘beryga-pala'hine fossa. Other coiuses of haematoms are Foilure of
the surgeon to effect total hacmostasis during surgery and contusion
or other traums” to the muim;zs H‘IE!I;I;I‘&QE or skin of the face (Kruger,
1959 Croker, 19523 Berlove, 1959).

Haematoma formation is generally a self-limiting occurrence
due to the build up of local pressure which prevents Parther
extravasation of blood. A haematoma may develop either rapidly
or slowly and, in the labter case, marked ecchymosis is & common
associated complication dus to diffusion of the blood through the
subwepithelial tiszsues.

¥hen & haomatoma is observed to be forming, for example, following
injection, external pressure together with an ice pack should
immediately be applied to the afPfected area (Ritchie, 1952). Prompt

treatment may arrest bleeding and avoid formation of a large colleetion

of blood. Archer (1961) recommends that ice packs should be
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meintained over the involved area for the first twenty four hours
following surgery. He considers that this procedure tends to
minimise extravasation of blood. Both Archer (1961) and Berlove
(1959} consider that, after twenty four hours, the application of
heat to the region hastens resorption of acecummlated blood. However
Kruger (1959) states that a haematoms should be incised and drazined
28 he feels that, if such a collection of blood became infected,

management may prove difficult due to the lack of circulation in the
coagulated blood,

Henkel (1956) reports the use of hyaluronidase for the treatment
of bhaematoma. He found that prompt injection of hyaluronidase into
the area of a haematome, together with application of intra-oral or
extra~oral pressure, resulted in more rapid resgolution of the effused
blood, The increased rate of resolubtion répartéd by Henkel i=m
dependent on the ac tivii;y of the hyaluronidase as a "gpreading factor",
allowing diffuainn of the blood inte the sub-epithelial tissues.

It seems possible that such spread may firstly, vresult in prolonged
bleeding as increase in local pressure is prevented and secondly,

- cause the formation of large ecchymolic areas which may be more
alarming to the patient than the original haematoma.

6;  CONTROL OF HAFMORRHAGE

(2) Local heemostatic measuress

ol

(i) Direct pressure applied to a bleeding wound is frequently

suffieient to control mild haemorrhage. Pressure, usually applied by




means of pads of sterile gauze, causes some compression of the
traumetised wvessels thus preventing egress of blood and allowing
coaguilation to occur. Continual application of pressure for ten to
twenly minutes should be a routine post~aurgical procedure in order
to maintain the haemostasis effected during surgery.

Packing of a wound with sterile gauze may, in some instances,
be reguired to ¢ffect haemostasis. This procedure may be necessary.
for example, to control persistent bleeding from a2 large bony cavity
where bhaemorrhage may occur from 2 number of veasels. It ig common
practice to use gauze impregnated with medicaments such as petrolabum,
with or witliout iodoform, or Whitehead¥s Varnish. The major
disadvantage of this method is thaet the pauze must subsequently be
removed so disturbing the blood c¢lot and perhaps initieting Further
bleeding.

In the case of bleeding from bone the vessel may be elosed by
crushing the bone with rongeur forceps or burnishing with a blun%
ingtrument. “This results in compression of the damaged vessel and
allows coagulation to occur, Sterile bone wax is also of value in
the control of haemorrhage. It has a twofold action - firstly, it
occludes the bleeding vessel and, secondly, the earbolic aci& contentd
0f the wax causes coagulation of the blood yrofoein forming a mechanical
plug which further occludes the vessel (Ricker, 1949; Kemp, 19?2;
Thoms, 1948, 196383 Shira, 1958). Naylor and Moore (1962) suggest

that arterial hacmorrhage from bone may be controlled by gently




driving a chisel into the adjacent bone to compress the wvessel
between the walls of its canal.

Direct pressure 4o bleeding vessels in soft tissue may be
applied by means of artery (Spencer-Wells) forceps. The vessels
should be grasped with the forceps with as little as pogsible of the
surrounding tissues. As a rule bleedinpg from smaller vegsels may
be controlled simply by twisting the forceps and leaving for a few
minutes. Sometimes, however, such bleeding cannot be controlled by
this method and the blood vessels need to be tied off (Thoma, 1963).

(ii) Sutures and ligatures are valuable local measures for
effecting haemostasis. Excessive capillary bleeding can frequently
be controelled by passing & suture deep to the ’w&ui.mi to apply pressure
to the deeper vessels supplying the area. Closure of & wound using
sutures results in apposition of the soft tissues and, in certain
sites, holds the tissues apgainst the bone. Both aections assist
_haemostasis by impeding the escape of blood.

Ligatures are used to arrest haemorrhage by occluding the
bleeding vessel. Vessels that require to be tied off should first

be grasped with a pair of &r%ery forceps at the bleeding point. In

P
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doing this care must be taken to avoid traums to the adjoining tissues

b;y; ensuring that only the vessel itself is grasped in the forceps.
Qtherwise, if other structures are involved, sloughing of the tisgsues
may oecur.

In cases of haemorrhage which cannot be controlled by loecal

methods consideration should be given to ligating the artery supplying




the region. In exbreme cases, ligotion of the exdernal earotid
artery may be necessary.

(1ii) Thermal applications are of value in conirol of
haemorrhage in some cases.

The application of cold causes vasoconstriction of the
superficial blood vessels and may be used 4o aid haemostasis (Shira,
18583 Thoma, 19633 Kemp, 19523 Cheraskin, 1959). However it must
be remembered that the vescular respense is ‘transient, thus cold
applications should only be used as an adjunct to other baemostatic
MeasSuUres.

Et}t normal saline packs applied to an open wound or bleeding
from bone may be nged in order to accelerate the coagulation of blood.
The normal saline should be heated to 120°F and applied, with pressure

to the bleeding area (Barling, 1963). The use of thermocautery will
he discussed subseguently.

{iv) Absorbable haqmnstatic materials are agents which,
when placed in eontact with a bleeding zrea, effect haemostasis by
promoting eaa.gﬁllat_im@ Also, some, by wirtue of their physieal
structure, provide & framework for blood clot formation. TFollowing
blood coagulation these haemosgtatic agents are absorbed, the rate of
absorption depending on the nature and the quentity of the material
usede.

1. Topical thrombin 2pplication is an effective haemostatic

measure which results in immediate coagulation by direct action on
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- on fibrinogen. Te be effective the thrombin, used either as a

powder or in & reconstituted form, must be placed in direct contact

with the bleeding surface. The powder may be dusted over the wound
while the thrombin solution is generally used in combination with one
of the absorbable sponges (Howell and Monto, 1953; Shira, 19583
Thoma, 1963). “

All authors emphasise that the haemostotic effect of topical
thrombin is increased if pressure is maintained on the area following
its application. Of course pressure, while ensuring iﬁtima.te contact
of the thrombin with the wound surface, would itself aid in condrol
of bleeding. ‘

I+ myst be pointed owt that thrombin is intended for topical
application only and under no circumstences should it be used
parenterally. If thrombin is injected intravenously; or otherwise
forced into a vein, inmtravasculer thrombosis will occury which may
cause serious or even fatal embolism (Accepted Dental Remedies, 1963).

' Howell and Monto (1953) consider that failure to effect
haemostasis ﬂi‘!;h topical thrombin application is generally due %o too
large o bleeding vessel, oozing from beneath 2n imperfect clot,
or the use of too little thrombin.

2« Oxidised cellulose (Trade name: OXYCEL; Parke Davis Co.}
is formed by the oxidation of cellulose by the action of nitrogen
dioxide iﬂ&a}i Thi g pﬁ‘acess w3 S &&velapéd by Yackel and Kenyon {1942).

The reaction produces, from ordinary gauze, 2 golid organic acid

which mointaing its original shape and hes a tensile strength
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approximately two~thirds that of the original fayric (Kruger, 19543
Gwinn et al, TFeb. 1948). Oxidised cellulose must be sterilised by
chemical means es it is heat labile and decomposes sbove 80°C,

On contact with blood,; oxidised cellulose forms a sticky
coagulum which is dark brown to black infcelbura The haemostatic
effect is generally considered to be due to at least two factors,
Firstly, the acidic nature of the oxidised cellulose, which causes
coagulation on contact with blood, mecondly, swelling of the material
that oecurs as it becomes soazked with blood, thus causing pressure
on the bleeding wvessels (Kruger, 1954: Gwinn et al, Teb. 19485
| Croker, 1952)+ On the other hand Accepted Dental Remedies (1963)
and Sutherland (lgééi believe the haemozstatic activity to be
princi;ially due to the formation of a eoagulum of complex salts of
oxidised cellulose and haemoglobin. “The haemostatic activity of
oxidised cellulose ia'nﬁt-eﬂhancadhy'ﬁhe addition of other
Eaeﬁﬁétatiﬁragants sudh a5 thrombin, due to the acildity of the
material (pH 4).

Oxidised cellnlose is of wvalue in controlling haemorrhage
from capillaries, artericles and venules. A layer of the gauze
should be placed on the bleeﬂihg*surfacean& held in position with
firm preasure'untilﬁaemnst&sis is ef£93ta&.* In some cases, where
;ﬁsre extensive haemorrhage is present, a second or third layer of
oxidised cellulose me’be:reqnired to control all bleeding.  VWhere

profuse local bleeding is encountered oxidised cellulose may be
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firmly packed into the wound and held under firm pressure for five
to ten minutes. In cases of post-operative haemorrhage from
extraction sockets and surgical wounds, the reviewer hes found
oxidised cellulose sutured into the wound to be a most efficacious
method of effecting haemostasis.

Nothan (1948) stotes that generally, following the insertion
of oxidised cellulose into an extraction wound, the sockets appeared
%0 be enlarged due to expansion of the sofb tissme. This author
also noted that adjacent soft tissues become engorged, however he
reports thet rapid heeling usually followed. On the other hand
Versnel {1958), in an experimental study, found that after the use
of oxidised cellulozse in extraction sockets, healing is delayed by
as much as two weeks, ' Jacobg and Rafel (1950) and Versnel (1953)
consider that epithelialisation of extraction wounds is delayed
when oxidised eellulﬂ'se- is used to effect haemostasis. It is for
this reason that Accepted Dental Remedies {(1968) recommend that
oxidised cellulose should not be used in superficial wounds.
However, Helmore (1958) and Gwinn et al (Feb. 1‘948} believe that,
clinically no delay in healing occurs subsequent to the use of
oxidised cellulose.

Oxidised cellulose is completely absorbed from the site of
implantation when left in the body tissues. The rate of absorption
being related, among other things, to the amount of material placed

in the wound {(Gwinn et al, Feb. 1948). Jacobs and Rafel (1950)
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in experimental animalsy found that oxidised cellulose is absorbed
slower than the other absorbable haemostatic agents used, total
absorption taking as long as twenty six days.

Geary and Frantz (1950) report the use of an absorbable
haoemostatiec bone wax composed of oxidised cellulose and polyethylene
glycols. ‘These authors found the combination to be efficient in
the control of haemorrhage in neuro-~surgical caeses end suggest that
its use might be ezftende& to obther surgical branches. Douglas {1953)
reports that the use of absorbable haemostatic bone wax of similar
formula to that used by Geary and Frantz (1950), resulted in
prevention of post-operative haemorrhage in patients with a history
of abnormal bleeding following dental extractions.

One disadventage of oxidised aéllul&se is that once the
moterial comes in contact with blood, it becomes sticky and {ends
to adhere to the surgeon's gloves and instruments.

3. Carboxymethyl cellulose { Trade names SURGICEL, Johnson and
Johnson) is prepared from sodium carboxymethyl cellulose which is
converted to the free acid compound, namely, modified carboxymethyl
celluloses This product is Pfurther purified and is supplied either
as a kni;ista& fabric or as compressed fibre cones which are suitable
for insertion into extraction sockeds (Scopp et al, 1961).

The material possesses uniform molecular weight as e result
of its chemical purity and uniformity of physical structure. These
properties, acecording to Georgiade et al (1961), result in a

predictable rate of absorption of the material when implanted into the




tissues. Carboxymothyl cellulese is less Prisble than oxidised

cellulozse and has lfess tendency to adhere do instruments snd gloves

after contact with blood.
Carboxymethyl cullulose, like oxidised cclluldse is 2 heat
labile s._uba'&ance and therefore cannot be autoclaved or boiled. The

material, ag supplied, is sterilised by chemical means {Jobhnson and

Johnson, 1961}).

Then exposed to blood, carboxymethyl cellulose is converted
into a dark brown gelatinous mass vhich appeayrs to form, in effect,
ann artificial blood clot within the openings of the bleeding vessels
snd ‘the surrounding area {Johnson and Johnson, 1961), The
haemostatic action is thought to be due to the merked affinity of the
material for haemoglobin and alse to its acidity whiéh causes blood
coagulation. Also, when carboxymethyl cellulose bocomes soaked with
blood, some swelling of the material oceurs causing pressure on the
bleeding vessels (Shabtan, 19613 Scopp et al, 19613 ﬁdctegteﬁ Dental
Remedios, 1968). ILike oxidised cellulose, the heemostatic effect
of carboxymethyvl cellulose cannodt be increased by the addition of
thrombin solution as the activity of the thrombin is desitroyed by
the acidity of the r:mrbnxyme’bhyl celluloses

feorgiade ot al {1961}, using experimental animals, found that
no tissue reac‘;binn to corboxymethyl cellulose cccurred and
histologically, absorption occurred within fwenty one days fbllﬁwing'
implantation into the tissues. Tollowing the favourable results

obtained with animels, these authors used the material as a




31

haemostatic agent in 1036 surgical patients, The operative procedures
ranged from extraction of teeth to radical neck dissection, In all

cases no untoward reaction was noted post-~operatively and haemostasis
wes satisfactory. Shattan (1961) in a 5‘lmdy. 1mral§iﬁg 19 normal
patients; reporits that carboxymethyl cellulose used as a haemostatie,
was completely absorbed with no tissue reaction to the material being
seen. According to Accepted Dental Remedies (1963) and Johnson and
Johnson (1961) ,, carboxyme thyl! cellulose does not interfere with
epithelialisation and; therefore, may be used a.si a surface dressing
in the treatment of supe rfic;ial ’wounds.;

The ;zze'ﬁhod of use of carboxymethyl cellulose is identical
to that of exidised cellules&-ii Thaet is, simply the placing of &
layer of the material over the bleeding surface followed by the
application of firm pressure. ﬁ |

4. Gelatin S;Eang e is an &bsﬂrbaﬁlé haemogfatic material that
is produced by Poaming a purified gelatin solution which is
$ub3'eqﬁent1y;a,ir dried and sterilised. A tough, white, porous
$ponga ig formed which may be cut to any shape or size without
fragmenting. (Gelatin sponge absorbs fluid rea&ﬁ;y and is capable
of absc:::bing up to forty-five times its own weight of blood (Thoma,
19633 Gwinn et al, May, 19483 Kruger, 19543 Accepted Dental Remedies,
1983).

~ Gelatin sponge has been found to possess some direct haemostatic

activity and it is considered that this may vcecur ags 2 result of

disruption of the platelets or due to the fact that ‘the sponge




pruviéies & fromework in whiech coagulation can occur.  Also, ﬁhen
gelatin sponge absorbs blood some swelling of the material occurs,
resulting in pressure on the bleeding tissues which may aid
haemostasis (Gwinn et al, May 1948; Accepted Dental Remedies, 1963
Jenkings et al, 1946).

Gelatin foam may be used as & vehicle for thrombin solution
as the two subsiances are compatible (Goulding, 1960). Kruger (1954)
congiders that the use of gelatin foam and thrombin is unnecessary
- for most t:;ra.l surgical ymcadufes. Gwinn et al (May 1948) and
Gurelnick and Berg (1548) consider that the combination is ofily
necessary in persistent cases.

Silverman (1949) reporis that complete absorpiion of gelatin
sponge ocours within twenty-five to thirty days post-!a}gefa‘&ivelya
This awthor alse noted that no delay occurred in the healing process.
This finding is auppor;be& by Jacobs and Rafel (1950) who noted that,
histalﬁgiﬁ&ny, Pregmentation of the gelatin sponge oecurred afier
four days with complete absorption after twenly-six days. ILpithel-
ialisatian of extraction wounds is retarded following the use of
gelotin sponge according to Jacobs and Rafelb (IQEG), who found +that
approximately twenty=-six days were required for complete epithelial
covering 'to occur. On the other hand, Goulding (1960) states that
the material causes 'no hinderance to epithelialisation™.

Ricker (1949) suggests that, as gelatin is used a8 a baeterial
culture medium, the introduction of gelatin sponge into a2 wound may

Wt

ereate an environment that fawvours bacterial growth.




Absorbable gelatin sponge is opplied directly 4o the bleeding
gsurface in amounts sufficient to cover the area. It may be applied
in the dry form or may firsit be saturated ﬁth sterile normal saline
or thrombin solution. Goulding {1960) notes that gelatin sponge
should only be relied on to check capillary oozing and should not
be used in an attempt to control overt bleeding.

5. Fibrin foam is an absorbable hiemostatic processed from -

human blood. It is formed by clotting a solubion of fibrin and
foaming the fibrin thus formed.  The product is then dried in the
frozen state and "bhep heated fox three hours. This resulis in a
fine; white sponge of firm texture %hieh is water insoluble {(Croker,
1952; Goulding, 1960).

For use as & haemostatic the material iz cut to o suitable size
and soaked in thrombin solution and then applied to the bleeding ares.
The resulting blood elot forms in the interstices of the foam,

Porming a firm blood elot. Goulding (1960) considers that fibrin foam
probably constitutes more of 2 mechanical framework for blood
coapgulation rather than supplying a specific coagulation factor,

The effectiveness of Librin foam used in conjunction with thrombin
solution is reported by Losch (1945), Mibtchell (194”6} and Gmrm et

al (1947). Ewing (1947) states that one disadvantage of the material
is that to be efficient as a," haemosgtatic agent, fibrin foam should ‘
be placed directly over the bleeding point.

Gwinn et al (1947) and Jacobs and Rafel (1950) report normal

healing following the use of fibrin foam in extraction sockeis.
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The latter authors also found the implonted Pibrin foam to be
indixtinguishable from the organising blood clot after four days.

Croker (1952) peints out that while fibrin foam is a setisfactory
absorbable haemostatic apent, it is made from humon blood and thus
difficulty in supply may occur.

G. Alpinatess the commercial alginate preparations used as
abserbable haemostatic agents are composed of sodium and czleium
elpinate, derivatives of alginic agid. Alginic acid itself is
unstable, the substance used for the manufacture of hacmestabic
material is sodium alginate.

The sodium salt of glginic acid is water soluble and insoluble
salts can be readilymepared by double decomposition of sodium
alpinate and salts of a bivalent metal. Such & reaction oceurs
when an aequeous solutionm of sodivm alginate is acted upon by ionie
calecium, the produci being insoluble calﬂi@ alginate.

Cliniecally it was found that when sodium alginate came in
contact with blood, an Martificinl clot" was formed by reaction with
the ¢aleium ions present (Kruger, 19543 Croker, 1952). f

For haemostasis, use can be made of a mesh or weave of ¢alcium
alginate alone or a combination of calcium and sodium alginates used
in powder or liguid form. By altering the ratio of aa&'iw alginate
to celeium alginate products may be made with varying coagulation
rates.

Blaine (1947}, using rabbits, found that complete absarpﬁiﬂn

of calcium alginate occurred in every case. He noted that the rate
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of absorption is proportional to the bulk of the alginate used and
its physical forms  Sandy (1948), in a clinical study, reports that

satigfactory haemoztasis was achieved using absorbable alginate end
that subaﬂquenﬁ healing was uneventful, On the other hand, Kruger
£1954), also in o cliniﬁal study, found alginate to be a poor
‘haemostatic agent. Following its use, an increage in post-operative
pain was noted and the extraction sockets showed delayed bealing.

{v) Adrenaline is a powerful vasoconsirictor drmg that is
effective in controlling haemorrhage from small blood vessels when
. used as a topical application to the bleeding site. However the
value of this drug is limited by itls transitary effeet and, unless
e firm blood c¢ilot is established during the period of wvasoconstriction,
haemorrhage may zecur.

In cases where local asnaesthesia is reguired to effect
haemostasis; the presence of adrenaline in the Jocal anpesthetie
golution may aid in the eontrol of haemorrhage by causing
vasoconstriction of +the bleeding vessels.  The vagoconstricting action
afn the adrenaline is, as mentioned above, only transitory and cannot

be relied upon to maintain heemostasis.

{;ari) Thermocautery iz of walue for controlling haemorrhage
from small bloed vessels. The setion of the thermocauvbery is bo
simply coagulate the tissues by heat resulting in the formation of a
mechanical plug which effects haemostasis. It must be noted, however,
that necrotic tissue, or eschar, may predispose to secondary infeection

or mey slough away from the adjoining tissues causing renewed
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haemorrhage (Croker, 1952; Howell and Monto, 1958; Cheraskin, 1959).

(vii) Chemical escharotic agents have been used in the past

for the controel of haemorﬂ:}&geg Drugs commonly utilised included
silver nitrate, phenol, chromic acid, trichloracetic aecid, ferric
3ubsﬁ1phate (Monsel®s solution), tincture of ferric chloride and
tanpic acid {Thoma, 1948; Croker, 1952; Helmore, 19258y Cheraskin, 1009;
Accepted Dental Remedies, 1963). These chemical substances effect
haemostasis by coagulating tissue and blood proteins thus forming a
mechanical barrier to the escape of bloed. The tissue destruction
which results from their use may lead to delay in healing and
secondary haemorrhage. Hence these substances have generally been
replaced by agents which are more effective and have 2 more desirable

mode of action.

ib} ggtcemi:q. Hoemogtatic Measures: much has been written on the

value of certain ﬁ:;ugs which, when administered orally, would exert
a Pavourable influence on the coagulating mechanism.  Among the
substances recommended are calecium gluconate, ealeium lactate,
vitamin D, gelatin, coagulen;histidine 11‘ fibrinogen and vitamin K
(Helmore, 19583 Satherland, 19563 shira, 1958; Tainter and Throndson,
19383 Tainter eb él, 19389).

Al though calcium is necesszary for coagulation to occur, it is
now known that the blood caleium level never falls to a level at
which there is insufficient calcium for the process of blood clotting.

Hence the administration of caleium is of no value in promobing
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haemostasis (Helmore, 1958; Croker, 1952; Sutherland, 1956;
Shira, 1858). Vitamin X, o substance essential for synthesis
of prothrombin by the liver, is often presceribed when o haemorrhage
occurs (Cheraskin, 1959; Shira, 1958; Sutherland, 1956).
Hypoprothrombinsemia, dus to vitamin K deficiency, may occur due to
inadequate intake of vitemin K, failure of absorpiion or failure

ﬂf. the liver to utilise the available vitamin K, This may oceur in
hepatic disorders such ag hepatitis or ¢irrhosis or may result from
therapy with certain anticoagulant drugs Any patient with a2
blecding digorder due to hypothrombinaemis presents a complicated
medical problem and consultation with the patient's physician prior
4o unﬂxzr’&aking‘, treatment is adviéahie* Unless one of the foregoing

conditions is present the administration of vitemin K is without
fa;néa“bion (cﬁe%aakiﬁ; 1959; ghira,; 1958; Helmore, 1958). Support
for this sﬁagément is presented by Sutherland (1956} who found, in
a clinical study involving 282 patients, that the roubtine use of
vitamin ¥ is of no value. The other haemostatic agents mentianed
above, that is, vitamin D, gelatin, coagulen, histidine and fibrinogen
have been shown by Tainbter and Throndson (1238) and ‘i‘ainter; Throndson
and Richardson (1939) to be ineffective and therefore their use is
unh;i ustified.

"Premarin intravenous® (Ayerst Laboratories}, a conjugated

oestrogenic preparation, is reported by Nathanson (1961) to be

cfficient in prevenling post-operative haemorrhage in patients who




hod- experienced prolonged bleceding after previéus oral surgical
procedurca. Nathanson (1961) states that intravenous injection

of Premarin did not couse any significant changes iu post-operative
blecding or clotting times. The first dental use of this ocgent

was reporied by ¥hittingbton (1956) who found thet one Ed:mgi injeetion
controlled profuse post-extraction haemorrhege in 2 patient who
failed to respond to other forms of therapy. Kure and Rudy {1964)
state that the mechanism of action of Premarin as a haemostatic agent
is not fully understood. It is thought to act intravescularly +to
enhance the normal coagulation mechanism by increcasing the
concentration of prothrombin and factor V and extravascularly by
increasing the strength and integrity of the vasecular bed by zltering
the amount and nature of the ground 3ﬁbstanca surrounding the blood
vessels. Thoma {(19863) cansider3 Prema:in.tu be of value in the
treatment of excessive capillary oozing or haemorrhage £rom bone,
Kare end Rudy (1964) in a aéntrnlle&-cliﬁiﬁal study found that Premarin
intr&&Enﬂuﬁ-was’ai'valuﬁ:in.minimising”hlau& loss during surgery and
preventiﬁg pastyaxtracﬁiénfhaemamﬁhage, ecchymosis and haematoma
formation, Nathanson {1961) is so impresseakwiﬁhrth& resultbs
obtained in bk is study that he considers they (the results)...
"demonstrate the value af injecting Premarin intravenous as a routine
praphylactiéfmeasure for haemostagis." The present reviewer considers
that~$nnh;rauiinﬂruﬁe of a drug is irratiomal. It is believed that
drugs should anly*h&-&dministexedﬁwhen;examin&tian;inﬂic&ﬁes & need

for specifie therapy.
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When haemorrhage has been profuse ond of long standing blood
transfusion may be necessary to replace the lost blood. Also
transfusion of whole blood or specific purified blood Fractions
may be of value in the control of haemorrhage due 4o & coagulation
defect. 1In any case where transfusion is indicated hospitalisation

and medical consultation become necessary.

T MANAGEMENT OF POST-OPERATIVE HAEMORRHAGE.

Yhen a patiend y%eseﬁi*-s with post-operative haemorrbage a
rapid assessment of the gertar&.i appearance and condition of the
patient should be made and the duration of bleeding determined.
Naylor end Moore {1962) suggest that the patient should be guestioned
regarding the duration of the bleeding rather than the amount of
bDleeding asy due to dilubtion with saliva, the patient's estimation
of the latter is fregquently unreliable.

The oral cavity is then examined using a good light together
with an aspirator to remove lr;asa, blood elots and saliva so that
clear vision of the bleeding area is possible. Local anaesthesia
of the area should then be induced, partly in order to make it
possible to work efficiently without .causing pain to thepatient
and partly because infiltration into the area may itself reduce the
flow of bleood by the vasoconstricting action of the adrenaline in the
local anaesthetic solution. Once angesthesia is obtained, large
blood clots extending from the wound should be removed to permit

visualisation of the bleeding area.
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The origin of the hoemorrhage and the type of bleeding should
be determined at this stage. Arterial bleeding is characterised by
spurtirg of bright red blood, wvenous bleeding is manifest by a
congtant flow of darker blood while in capillary haemorrhage 2
conbinued oozing of blood occurs. Haoemorrhage may arise from bone
or from the overlying soft tissues 2nd it 'is this factor which
determines the plan of treatment.

Yhen haemorrhage is occurring from the soft btissues a careful

examination of the gurgical site should be made to detect the presence

of any irritating faciors that may predispose tohaemorrhage, Any

bone splinters, sharp bony mergins or wvascular graanlation tissue
should be removed {Chaput, 19643 shira, 1958; Cohen, 1958).

When bleeding from a large wvessel is detected it should be controlled
by grasping with ;, pair of artery forceps and a2 ligature applied.
Generally, however;, soft tissue haemorrhdge appears ag a steady flow
of blood from a traumatised vessel or capillary ocezing and in such
cases pressure may offect haemostaszis: Direct pressure to the
bleeding area should be applied by meanus of & 'sterile gasuze pad for
fifteen to twenty minutes. In persistent cases a strip of one of
the absorbable haemostatic meterials may econtrol bleeding when placed
in contact with the bleeding surface. Sutures may also be use&-wifbh
effect in controlling haemorrhage from soft tissues. They should be
so pleced as to draw the tissues ageinst the underlying bone thus
causing pressure on the bleeding vessels.

If haoemorrhage is occcurring from bone, all the blood clot in




the surgical site should be removed to allow observation of the
bleeding point. Bleeding from bone etan often be controlled by
crushing the bone with a pair of rongeur forceps or by burnishing
with & blunt instrument. The application of bone wax may also be

of value. Generally bleeding from boxne appenrrs as & continuous

ecozing or & brisk flow and, in most cases, packing of the wound effects

haemostasis. The ghsorbable haemostatic materials are indicated in
such c¢ases and their use usually controls bleeding. In cases of
persistent haemorrhage from bone, packing with plain or iodoform
gouze 1s necessary. This allows firm pressure to be applied to the
bleeding site and its effect may be enhanced by subturing the soft
ﬁiss}ws acrogs the wound to keep the packing in position. . As a
temporary measure to maintain pressure on the wound and %o Keep the
gauze in position, & piece of compound may be moulded Yo form an.
appliance which the patient can hold in place between the teeth. The
gauze *shm& be left in position Tor three to four days and then
éarefu}.i}?* removed:  The disadvantage. of packing a wound with gauze
is that haemorrhage may reeur following removal of the aUZG .
However Shira (1958) aanﬁid;rsf that thig is generally mild compared
to the initial baemorrhage and seldom pre Qen’ﬁ% a; préblem in
managenent.

Onece bhaemostosis is effectbed by local means, & prassure
dressing should be placed over the wound a2nd firm pressure mainbained
for at least twenty minutes. The prtient should then be givén

strict instructions to ensure that the wound is notbt disturbed.




Rinsing of the mouth should be forbidden for at least twenty-four
hours, after which time gentle rinsing with warm saline solution

may be carried out. Ilome rest should be advised, preferably with

the patient lying down with the head elevated. The patient should

be warned agoinst physical exertion and the use of stimulants which
may cause & rise in blood pressure and initiate haemorrhage. A

soft diet should be prescribed, the patient being warned to aveid hot
or coarse foods which may cause further haemorrhage.  ¥When haemorrhage
has been geverc or prolonged ‘the patient should also be advised to
increase his fluid intake to aiﬁ in maintenasnce of the normal fluid
balance, The p:atién‘h should also be told that loecal pressure applied
to 2 bleeding wound will control any further haemorrhage but that if
hoemorrhage becomes severe or is persistent the oral surgeon should
be contacted ot once,

If bleeding cannot be controlled by local measures, the presence
0f a bleeding disorder should be suspected. in. such cages the
patient should be referred immediately for haemobological investigation.
if any abnormality is deteeted, medical consultation should be sought
to plan further treatment. 1In cases of post-eperative haemorrhage
whare excessive blood loss hag occurred reélacemez:rb of the lost blood
by transfusion may be indicated. Vhen this situation occurs
hospitilisation and medicaleonsultation become necéééary.

Preventive measures taken prior.to surgery c¢an do much to avoid
. postwoperative haemorrhage. Tach dental surgeon should be aware of the

need for toking a full ecose history of the patient and heve a Pfull
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DRY_SOCKET

The bterm "dry socket"™ has been attributed by Edwords {(1963)

to an American dentist James Young Crawford whe, in 1836, used the

term to deseribe a gsocket that was devoid of bleosd clot and

gssociated with severe pain.

Since then many terms have been used to describe the condition,
some in more common usage being alveolar osteitis, alveolalgia,

alvealitis, localised osteomyelitis, post extraction alveoladgis

g

and post-operative ogteitis,

A dry socket is defined by Krogh il’&és} as being Y& socket In
which the blood elot disinbegrates with the produchtion of a foul
odour without pus formation and agcompanied by 2 severe neuralgie
of the fifth cranial nerve persisting over & peried of several days".

Although & great many articles have been written on the
saubject, no single setiological Pactor has been determined nor is
there complete agreement on methods of treatment. Hovever most
authors concur that the primery object of trea‘ismen’h is bo control the
pain which is the mosh distressing symptom and to pave ‘the way for

optimal healing of the wound.

2.  INCIDENCE OF DRY SOCKET.

Dry socket has been situdied by several anthors both in
statistical surveys of the problem and also during the eourse of

investigation into methods of treatment.




Perhaps the most comprohensive statistical report is that
presented by Buchanan (1961) who found that, in 2 series of 50,386
extraétians, the incidence of dry socket was 0.79 per cent.

Archer (1939) after studying 23,886 exitraction cases, found the
incidence of dry socket to be 0,9,per cent while both K;:'agh (1937)
~ (8,403 extractions) - and Gufstafson and Wallenius (1961) - (5,879
extractions), in 2 smaller series of cases, report anm incidence of
1.2 per cent. Honson (1960), in less thau 1,000 extractions,
reports an incidence of 2.0 per cent.

Buchanan (1961), and Krogh (1837), report an equal incidence
0f dry sockels in male and female patients.

Areher {1989) notes that 79 per cent of all dry sockets ocenr
in the mandible and Buchanan ( 1961); agrees with this finding. The

latter author reports that 72 ‘pez: cent of the eases in his survey

aceurred in the lower jaw.

Both Krogh (1937) and Buchanan {1961) analyse the ineidence of
occurrence for cach tooth situation in the jaws and present the

following resultis:

(i) Rrogh (19387) Percentage Incidence of Dry Socket Occurrence
brupted Teeth

Saocket Central Lateral Canine 1st 2nd 1st 2nd Srd

. - | Prem. Prem. Molar HMolar Molar
Maxilla Q% 0% 0% 0% 0.8% 0.2% 0% 0.4%
Mandible D% 0%  0.68 2.2% 2.2% 4.9% 5.0% 3. 5%

After Krogh {(1937)




9

(ii) Buchanan 1961) Perecentape Inecidence of vy _Soecket Dcecurrcnce.

Socket. Central Lateral (anine lst 2ad 1st 2nd Srd
| __Prem. Prem. Molar HMolar Molarx
Maxilln 0.03% 0.29% 0.96% 0.72% 0.99% 0.36% 0.54% 0.37%

Mandible 0.14% 0.27% 0.82% 1.43% 1.8% 0.98% 1.48% 2.74%

S CLINICAL FEATURES.

Characteristically the patient with a dry socket returns three
or four days following extraction of a tooth complaining of severe
vain. This period of time may, however, be as short as 24 hours or
may be in excess of ten déysi

According to Gold (1957) the pain is deseribed as severe and
throbbing in nature. It may radiate from the affected socket and be

referred to other regions supplied by the btrigeminal nerve. It is well

known that patients with dry sockets in the lower premolaremolay
region frequenily complain of earache. The pain accompanying dry
socket is ofien severe enough to prevent sleeping and mey not be
relieved by mild analgesics. |

- The patient may complain of Fa. bad taste in the mouth (Gold, 1957)
and frequently foetor oris is present { Thome s 1963). Ifxaminotion of
ﬂle socket reveals either total absence of a blood c¢lot or o partly
degenerated clol which no longer £ills the socket and is unevenly
attached to the socket walls (Rud et al, 1968). The remnants of the
clot are readily removed by irrigation and en exploring instrument
may be passed into the bony cavity without experiocncing the resistance

that is encountered in a normal healing socket. If this instrument




DRY SOCKET

Lhis photograph illustrates the characteristic appearance of
dry socket. The patient returned five days following extraction of
four upper anterior teeth complaining of severe pain from the sockets.
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is permitted to touch the socket walls the severity of the pain is
increased,
Thoma (1963) notes that the opening of the socket may be

obscured by a flap of gingival tissue or by necrotic granulation tissue.

4. AETIOLOGY .

The literature reflects the indecision that exists among authors

regarding the aetislogy of dry socket. This reviewer considers thaet

dry socket is the result, not of any one particular faetor, but

rather 3 number of factors achting conjointly.

1+ has been shown on page A1 that normal healing is dependent

an organisation of the Dblood clot which forms in the socket.  Hence,

any factors which tend to prevent or delay organisation of the clob

must be rerarded as setiological factors in dry socket.,

The principal factors presented in the literature arei-

(2) Physiecal status of the patienb: advancing age, the presence

of chronie disease or nubritionsl deficiency may, either directly ox

indirecetly, influence healing of an extraction wound {Gold, 1957).

This view is supported by Thoma (1963), Harang (1948) and Molt (1936).

{(b) Pre~exisbing local Pactorg:s sclerosis of the socket wall

is advanced by a number of authors as an important factor. The

presence of a condensing osteitis, due to either low grade infection

or brauma, results in the formation of sclerotic bore with a reduced

blood supply to the socket {Qsterloh, 1945) . This prevents ready

nourishment of the elot which subseguently may break down exposing

the bony walls of the socket (Avcher, 1961).
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(¢} Infiltration with vaso-constricting drugs: Archer (1961)

considers that use of too much or too high a concentration of
vaso-constricting drugs may prevent blood elot formation in the socket
by reducing vascularity and allaﬁng subsequent ingress of bacterio-
laden saliva. It has been suggested that this bacterial contamination
may {preﬂispase to0 breakdown of the clot. This view is supported by

Fry and Goldman (1958) and Hlwell (1944) but Krogh (1937) and

Osterloh {(1945) found that the use of local ansegthetic solutions
containing vaso-constrichbor drugs was not a significant factor in the
“aetiology of dry socket.

(d) Mechanicnl loss of the blood c¢lot: Disruption of the blond
clot by the patient is suggested by Thoma (1263), Gold (1957) and
Flwell (1944) to be significant though Buchanan (1961) feels that it is
of minor importance. The patient may disturb the clot by excessive
rinsing, expectorating and even disturbing "bb:e clot with the tongue
and fingers.

(e} Infectionm of the clot by oral organpismss Cash (1951)
believes that dry socket occurs when the blood clot becomesg infected
and is subsequently lost on the seecond or third day following
extraction. This opinion is supported by Rud et al (1963) wheo, in
their study, utilised loeal inmplantation of antibiotic cones in an
attempt to prevent bacterial destruction of the clot.

Hussel (1944) employs adhesive tin foil to cover Pfresh extraction

wounds in order to prevent contamination of +the clot by the saliva.




patients was reduced from 14 per cent to 3 per cent, However, oven

this lower figure of 3 per cent compares unfavourably with other
aunthors. Buchonan (1961) and Krogh (1937), in an unsdected séries,
found an incidence of less than 1 per cent.

Many authors consider infection of the clot to be an important
consideration. This is indicated by the numerous studies reporied
in which antibiotic drugs have been used both locally and systemicolly
in an attempt bo prevent infection of the cleot. The resulds of these
studies are reviewed on page 105

{£) Troums during extraction: +this is the factor guoted by

almest every author and the geperal consensus is that, although a
complex of factors may act, brauma is probably the major cause of dry
gockeb.

Gold (1557) ‘cﬂnsiders that the traumatic removal of o tooth may
result in erushing of the bony walls of the socket and an increase
in the inflammatory reaction. This may eause ryeduced support of the
clot and thus precipitate its breakdown.

Burnishing of the socket walle during a difficult extraction
may cause neerosis of the remnants of the periedontal membrane and the
superfic{i&l lamina dura. This deévitalised tissue is thus unable to
contribube to the support of the clot or the healing process and may
even prove a liability to: healing os the neerotic material must be

Tt

subsequently removed by phagoeytic cells. Alling and Kerr (1957)
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have shown, in experimental onimals, +that burnishing of the socket
walls produces a condition similar to the dry socket seen in mon.
Archer (1939) found in bhis series of dry sockets B6 per cent were

predieated by traoumatic removal,

It is the eclinical experience of most denital surgeons that the

predispesition to dry secket formation is greater following difficult

extractions than when removal is relatively uncomplicated.

(g} Loss of the periodontal membranes following luxation of
a tooth, remn&nts‘ of the periocdontal membrane are left attached to
the socket wall and, according to Siaafer, Hine and Levy (1960),
Huebsch {1958) and Hayward (1953), these remnants play an impnrtaﬁt |
role in the subseguent organisation of the blood clotb.

- If, during extraction of & tooth, the periodonial membrane

is dameged by the applied forces, the remaining portions of the
membrane are unable to contribute o the regenerative process.
Hueba;eh (1958}, and Alling and Kerr (1957) consider that this
predisposes to formation of a dry s;ckﬂt*

However Radden (1959) and Mangos (1941}, in their papers on
the healing of extraction wounds, found that the periodontal membrane
plays only a minor part in the healing process. Radden (1959)

sugpests that the degenerating periodontal membrane provides a ni&ﬁs

for bacherial growth whieh may lead to dry socket formation.




De BACTERIOLOGY ..
Infection of the blood clot, either primory or secondary,

appears to be an important consideration in its breakdown. No
single organism has been cited by authors as bheing responsible for
clot degeneration and it appears that almost all micro-organisms
found in the oral flora have been linked with dry socket.

Helmore {1958) fecls that two types of bacteria, namely
Streptococcus heemolybicus and Baeillus fusiformis, are always found
in dry sockets, while Thoma (1963} considers that there is always a
mixed infection with a predominance of spirochaetes and fusiform
baeilli. This finding is supporied by* Holland {19%8); Nevertheless,
Archer (1939) found either "diplostreptococei or sireptococei in
80 per cent of dry sockets and thus considers these orpganisms to be
important in the aetiology of dry socket.

ALY ﬂrganiéms mentioned are those which are able to lyse blood

cr are capable of growth in annerobic and micro-zerophilic situations.

G HISTOPATHOLOGY ..
Cash (1951) describes the overall histopathologic appearance
of a dry socket as Yam osteitis of the lamina durat.
The socket wall is composed of nmecrotic bone beneath which is
a la.yerh eiﬁ_inflaﬁzmatg;ry gells and phagt;eyteau There is evidence of
intense osteoclastic wctivity beneath the necrotic layer. Christopher

{1942) notes that the osteoclasts Yeub windows" in the socket wall so
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that healing takes place by grannlation from the base and sides of

the socketb. Weinman and Sicher (1955) consider that healing is

delayed if the granmlation tissue iz expoged to the insults of the
oral cavity, The reviewer, in the treatment of dry sockebs, has
noted that granmletion in open sockets is often slow bub, when the
socket is protected with 2 soft bland dressing rapid granulation
OCCUTS « According to Faillo {(1948) the necrotic socket wall may be
shed as a seguestrum or mey be completely resorbed by the osteoclasts.
This has been observed by the reviewer who, on one occasion, has
removed a "ring sequestrum® from a healinpg lower premolar socket.

This seguestrum was approximaiely % cm. in length and ) m.m. thieck.,

T+ PREVENTION .

{2} Surgical Measures. It is generally agreed thet trauma
is a major coubributing factor in the formation of dry sockeds.
Surgical removal of 2 footh reduces trauma 2nd should be employed in
any situation where the praebadbility of a dry socket exisbs.

Harang (1948) feels that the surgical approach allows abraumatic
removal of a tooth and permits careful debridement of the socket.
Suturing of the muco-periosteal flap affords greater proiteection to
vhe ¢lot by reducing its exposed srea. This also reduces the size
of the clot and allows more rapid organisation (Cash, 1951:; Radden,1959).
This method of itreatment is considered by the rev-’iew&r to afford

the most satisfactory method of prevenbting dry socketbs.
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Removal of selerotic socket walls is advocated by Osterloh (1945)
to provide increased nourishment to the blood clot. Huebsch (1958)
suggests perforation of the socket well and he has found increased
rates of healing vhen this method has been used. However, according
b0 Buchanan (1981) +his procedure is hazardous ag =

"it carries with it the dangers of introducing infection
into the cancellous bone if striclt asepsis is not observed, thermal
neerosis with seguestration if burs are used, and excessive haemorrhage¥.

(b} Local Measures. Many authors have suggested that the
incidence of dry scockets could be reduced by +the insertion of certain
agents iﬂ‘ﬁ? the sockets immedistely fﬁlulmvinsg extraction. The object
of this procedure is to maintain the blood clot snd consequenitly most
of these agents used have been anti-baeterial substances.

Millhon et a1l (1943) recommend reducing the size of the blood
¢lot by the use of removable dressings and thus allowing more rapid
organisation. This procedure involves the chonging of dressings
and it ié possible that the clot may be disturbed when the dressings
are removed. Guralnick (1946) suggests the use of gelatin sponge as
a means of reducing the "dead space" in the socket. He maintains
this absorbable hacmostatic material is well tolerated by the tissues
and does not delay healing or repa.i'r.

The use of cones of sulphanilamide or sulpﬁ&thiazﬁle, or a
combination of the %wo drugs, has been reported by various writers,

but with markedly differing results. Millhon et al (19483),
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Archer (1939), Krogh (1948), Barak (1940), Davis ot al (1955), Gwinn
and Grim (1948) and Rud et al (19638}, all record reduction in the

incidence of dry sockets using sulphonamides. The majority of these
authors report no adverse reaction to the drugs.

Local use of sulphonsmides was found by Krashen (1940) to
result in increased lecal irritation, increased post-operative pain
and delayed healing. Versnel (1953}, in an experimental study,
found that implanted sulphonamides caused breskdown of the clot and
retarded healing by & period of up to three weeks. However
Frandsen and Pindborg (19261) found no signifieant difference in the
rate of healing following implantation of sﬁlphaﬁilami&e/ sulphathiazole
Iaﬂnea; Olech (1953), in a clinical study fovelving implanted
sulphonamides and yen;i‘.cillin cones, found there was no jusghbification
for the use of chemobherapeutic agenits in extraction wounds.

Scrivener and Schantz {1947) and Epstein and Kauffman (1951)
both report good results following the use of penicillin cones in
extraction sockebs, while Holland and Tam 1954) report that the use of
penicillin implants did not significantiy reduce the incidence of
dry socked. Versnel (1953) found that penieillin produced the
least delay in healipg and was rapidly absorbed from the socket.
This finding is supported by Bud et al (1963).

Reduction in post-opervative complications Pollowing the
insertion of cones of erythromycin into extraction sﬁcﬁets is

reported by Mourfield and Barron {(1958).
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Achromycin was used by Stickel and Clark (1961) and
Quinley ot al (1960) who both report a significant reduction in the
incidence of dry sockets. However Quinley et al {1960) found some
cases of foreign body reactions after several weeks. Verbie (1953)
records the effectiveness of aureomyecin in reducing the number of dry
sockeds in his study and he found no adverse reaction to the drug.
Terramycin wos used by Davis et a.i (1955) who found a reduction in dry
sockets and no untoward reaction to the antibiotic, but Boyne and
Kruger (1962), also using Terramycin, noted o delay in the rate of
healing together with large particles of unresorbed tetracyecline in
the wound.

This author feels that the implantation of anbibiotic substances
in extraction wounds is not justified for the following reasons:

(i) Lﬂe&i application of antibiotics may result in the

emergence of resistant strains of bacteria.

{ii) Allergic or tonic reactions are possible following

absorption of +the drug.

(1ii)  Local irritation and foreign body reactions may occur
with subsequent delay in healinge.

(iv) There is conflicting opinion in the literature regarding
the efficacy of this prophylactic procedure.

Tam and Clark (1951) used ﬂhlars;;hylfl ointment in lower third
molar wounds in an endeavour +to promehe healing but in 83 1/3 per cent

of cases breakdown of the gsite oceurred. These authors concluded
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that chlorophyl ointment wes unguitable for prevention of dry socket.

However Shatten and RKutscher (1952) in 2 similar study found that
chlorophyl ointment caused no difference in healing as compared to
a control group. It may be significant that the latter investigators,
unlike the former, did not suture the medicament into the wound.

(¢) Systemic Measures. /Thoma (1963) congiders that antibioties

may be used pé,rente-raflly in the prevention of dry socket and he
recommends the use of broad spectrum antibiotics. Cash (1951)
states that parenteral penicillin is also of value.

This author feels that the routine prophylactic use of
antibiotics is not in the best interest of the patient for the
following reasonsgssie

(i) There is a risk of sensitising the patient to the drug
used so ithat 5.,13. becomes dangerous to use the drug at any future
occasion, even though the need may be preat.

(ii) Hypersensitivity reaction to the drug is possible and
such a reaction could prove fatal.

(iii) Resistant strains of micro-organisms may develop.

(iv) There exists an uncertainty as to the value of this
method of preventing dry sockets.

The use of intra-muscular injection of thiamine chloride is
suggested by Whitfield (1941) as a prophylactic measure and Molt (1936)

found that vitamin C supplement resulted in satisfactory healing at

extraction sites.
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The value of anti-histamines in the reduction of dry sockets
is reported by Silverman (1953) who claims a reduction of 60 per cent
but as no statistical data are given,; the significance of this report

cannot be assessed.

8. DIAGNOSIS.

Diagnosis of a dry socked cen be readily established following
& elinieal examination of the patient. The affected socket reveals
¢ither a bony cavity or may contain a necrobic blood c¢lot in the
process of breaking down. An instrumeﬁ'bt can be passed readily inteo
the socket and, if the insbtrument touches the socket walls, the
intensity of the pein is incressed. The patient reports severe pain,
often inabili*ty 10 sleep due to this pain, and may complain of a bad
taste in the mouth.

A radiograph of the socket is of value in eliminating the

possibility of a relained root fragment, the presence of fractured

alveolus or a foreign body.

9. TREATMENT .

Treatment of an established dry socket is partly sg;mptamati e
and partly to earry out a gentle debridement of the socket and to
establish a suitable environment for heaiing. The offending socket
should be thoroughly irrigated with warm normal saline to remove any

debris and necrotic blood clot. Then an obtundent dressing should




be inseried into the cavity. Gouze soaked in eugenol is supgested
by Schram (1962), Gold (1957) and Archer (1961). The use of o
surgical paeck, composed of zinc oxidem~eugenol paste, incorporated
in gouze or cotten wool, is stated to be an effective method of
treatment. This method has been used satisfactorily by the author
who has found it of value in shallovw sockets which_ would otherwise
fail to retain a dressing. "Dentalope"({Parke Davis Co.)y, 2 saturated
solution of chloretone in & liquid composed of oils of cloves, cassia
and wintergreen, is preferred by Kemp {1952), Cash (1951) and
Buchianan {1961). In the hands of this author this preparation hos
proved to be wery effiecient in the relief of even sovere Pain. It must
be noted, hovever, that, although Dentalone is an efficacious
medicament, its prolonged use may result in delayed healing
(photograph, page T11)e Once the pain is relieved, usually after
three or four da.;i:ff.y dressings a bland dressing should be substituted
to act as a mechanical barrier to contamination Ffrom +the mouth in order
to keep the socked clean and encourapge healing. Kruger (1959)
caﬁsiders thet the socket should be dressed until the walls are
covered with granulation tissue.
Helmore (1958} feels that systemic antibiotic therapy may be
indicated in the e&r;ly painful sbages but this reviewer feels that;
as dry .saals;ef is basically a localised osteitis, the use of these drugs
is unwarranted.

Surgical interference with a dry socket ig a hazardous procedure
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EFFECT OF OVERMEDICATTION
IN THE

TREATMENT OF DRY SOCKET

A L/ year old healthy female patient was referred for treatment of
a lower right third molar socket,

The patient stated that 25 months previously she had an unerupted
Llower right third molar tooth removed and sub sequently developed a
"localised osteomyelitis™., She was given antibiobic therapy at the time
and local treatment consisting of second daily dressing of the socket with
"Dentalone", The dressings were continued up until the time of referral,

On examination an open, unhealed socket in the lower right third
molar region was seen, There was no sign of gramulation +tissue , the
base of the socket being covered with necrotic tissue. The appearance
was consistent with that of chemical irritation, No radiographic evidence
of' osteomyelitis was seen.

Treatment consisted of lightly packing the socket with a non-
irritant dressing, Iodoform gauze, which was changed weekly. Complete
healing of the socket took thirteen weeks,
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as any atbenmpt to curette or perforate the socked walls to initiate
healing may well cause spread of infection and result in
osteomyelitis (Helmore, 19583 Hayward, 19533 Buchanan, 1961).

"Biosgone Gede Dental Paste" (Biorex Laboratories Lid.) is
claimed by E‘x:y and Goldman (1958) to rapidly relieve pain and
stimulate healing. This reviewer has found Biosone paste to be
unsatisfactory in the control of pain, most patients experiencing
little or no relief. This observation is supgar*ﬁed.hy Buchanan (1961).

An absorbable haemostatic bone wax, composed of carbowax,
polyethylene glyecol and oxidised cellulose, was employed by
Douglas {1953). Having obtained local anaesthesia of :‘hhe saocked,
Douglas dresses the cavity with a topieal anaesthetic solution and
then places the bone wax in position. He claims reiief of pzin on
recovery of sengation in most cases. However, it is conceivable that
this is due to the use of the topical ansesthetbtic liquid used prior
to packing with bone wax.

In severe cases of dry socket where pain is prolonged or healing
delayed, in the lowver molar-premolar region, Holland (3:943) suggests
the use of an alcohel bleck injection to relieve pain. This reviewer
feels that this is a2 radical approach to & probliem which can be
treated effectively by more conservative means.

Faillo (1948), Anderson (1957) and Hanson '(11960) all report
decrease in pain and shortened healing time following the use of
proteolytic enzymes to cleanse dry sockets. However, aceording to

Anderson (1957), pain is often not completely relieved following this
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"physiologiec cleansing! of the socket and he considers that some
form of sedative dressing should be placed in the socket.
Anderson (1957), using trypsin, found a 39 per cent faster rate of
healing when compared to the usual methods of treatment. Unfstaffson
and Wallenius (1961), using trypsin alone, found there was no
significant reduection in the duration of pain and some patients
complained of a2 burning sensation following its application while
others exhibited erosion of the tongue, lips and mucosa.

The painful dry socket is usually treated by the insertion of
an obtundent dressing however the healing of the socket is slow and
little else can be done other than relieving the subjective symptoms

and establishing & suitable site for healing.
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1. INTRODUCTION

Cellulitis is defined by Shafer, Hine and Levy (1960) as
"a, diffuse inflammation of soft tissues which is not circumscribed
. or confined to one area but which, in contra-distinction to an
abscess, tends to spread through tissue spaces and along fascial
planes®.

Characteristically, as facial cellullitis persists, the infection
frequently! tends to become localised with resultant facial obscess
formation. VWhen this occurs the abscess may become fluctuant and
| spontaneous drainage ma.y‘uaaur.‘ On the other hond, if localisation
and suppuration do not occur a brawny inflammatory infiltration. ?f-
the su?:cutanetms tissue may develop which is known as a phlegmon.
According to Thoma (1963) and Thoma and Goldman (1960), a phlegmen
hf.!.s a, te;;ﬁenuy to be »rogressive,whereas an abscess is a loealised
collection of pus walled off from the surrounding tissues.

Rankow (1957) states that the advent of antibiotic therapy
};33 revolutionised trestment ef eellt;;litist However, when abscess
formation hh&ﬁ occurred, drainage either spontaneous or surgical,
is essential for resolution of infection (Marlette, 1954; Rankow,

[

1957).,

2o ANATOMY OF THE FASCIAL SPACES
In his textbook of oral anatomy Sicher (1960) states that oral

infection most frequently spreads by tissue continuity, the mode of
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propagotion ;}f the infection being determined by the distribution

of the loose cnﬂnecﬁve tissue which 1ies between the fascial plancs
0f denser counnective tissue., The fascial planes are continuous
tayers of canne;:tive tissue which envelop, separate and support
internal structures and these planes are bound together by the loose
connecbive ‘tissue.l These areas of loose connective tissue form
potential spaces between the layers of fascia. These potential
spaces may, by destruction of the loosze connective tissue by invading
organismg, become actual spaces {Rankow, 19573 Bell, 1858; Shapiro
et al, 1950; Waite, 1960; Eskin, 1958; Kruger, 1959).

All authors emphasise that an understanding of the anatomy of
these potential fascial spaces iz essential because of the propensity
for their involvement by spread of oral infection. An excellent
discussion of the fascial spaces of the head and neck is reported by
Solnitzky (1954) and the following review of this topic is based on
his paper.

() The Cervical Fasciae: the eervical fascice asre continuous
layers of connective tissue consisding of superficial and deep layers.

(i) The superficial fascia is 2 continuous sheet extending
from the head and neck into the region of the thorax, shoulders and
axiﬁ.llia.m In its deeper layers it contains the platysma muscle, while
more superficially it contains the muscles of facial expression.

T
{(ii) The deep cervical fasciae underlie the superficial

fascia and are composed of superficial, middle and deep layers.

The supexrficial layer of deep fascia completely encircles the
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neck and continues upward on the face where if sheaths the parotid
gland and masseter muscle, attaches to the zygoma and continues
superiorly as the outer layer of the temporal fascia.

The middle layer of deep cervical fascia is subdivided into
three la.:;i'e~rs, a sternohyoid-omohyoid layer and a sternothyroid-
thyrohyoid layer, each of which invests these respective muscles and
the visceral layer {also known as the buccopharyngeal or pretracheal
layer) which surrounds the thyroid gland, frachea and oesophagus.

The middle layer of deep cervical faseia, according Ho Bell (1958)
and Shapiro et al (1950), is also knowvn as the pretracheal fascia.

A lateral extension of the prelracheal fasecia fuses to the carotid
neuro=-vagsculgr bundle, often referred to as the ecarotid sheath, which
contains the carotid artery, the internal jugular vein and the vagus
nerve.

The deepest layer of the deep cervical faseia is further
subdivided as follows. The alar layer posterioriy and laterally
joing with the middle cervical fascia in forming the carotid
neurovaseular bundle, The prevertebral fascia lies anterior to the
bodies of the veriebrae while the scalenus fasaié covers the scalenus
muscles (Bell, 19583 Shapiro et al, 1950; Solnitzky, 1954).

(b) The Masticator Space: this space includes the subperiosteal
regianﬁaf the mandible and a fascial sheath containing the ramus of
the mandible and the muscles of mastication. This space is formed
by the superficial and middle fascial layers of the deep cervical

fascia. The superficial layer passes upwards external bo the
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masseter muscle but internal to the parotid gland, Stenson's duct,

- the ae%enth nerve and the superficial temporal artery and vein.
The fascia passes upward over the zygnmatia bone, atbtaches to it,
and then continues upward over the temporal muscle, affixing itself
to the periqueum of the temporal bone, The middle layer of deep
cervical fascia passes medi;.lly to the ;;'amus, enclosing the internsal
and external p"ﬁb&r}guid muscles and at'ta:cl}és to the base of the
temporal bones The two layers fuse &n‘teriar‘ly along the antverior
border of the masseter. and temporal muscles and posteriorly along
the posterior border of the ramus and temporal musecle.
The masticator space is bounded inferiorly by ;;ts firm

~ pericsteal a.*h‘ﬂa.chmeni,, laterally by the masieter muscle, medially
by the medial border of the intérnal pherygoid muscle, anteriorly
by the anterior borders of the masseter, rp%erygaii& and temporal

muscles and the.anterior border of the ramus. Superiorly the space
is eontinuvous with the superficial and deep tempﬁx.'ail spaces (Bell,
. 19583 Solnitzky, 1954; Waite, 1960). -
The masticator space is continuous with the space of the body
of the mandible whieh is & muscular faoscial space exten&iné £rom the
symphysis to the third molar region. This space is formed by the
continuation of the superficial and middle lﬂiyers of deep ceérvical
foscia with the free muco-periosteum overlying the alveolar portion

of the mandible {Shafer, Hine and Levy, 1960; Shapiro et 21, 1950;

Bell, 1958; waite, 19603




A sub-masssteric spoce is described by Thome (1963), Brash
(1953), Bransbury-Zachery (1948) and Shafer, Hine and Levy (1960).

This space is situated between the masseter musgcle and the latersl
surface of the ramus of the mandible. The masseter,according to
these authors, at its atitachment to the ramus is divided into three
heads of insertian.witﬁ a resultant narrow space lying between the
muscular heads. 'The posterior boundary of the sub-masseteric space
is the parotid gland and anteriorly it adjoins the retro-molar fossa.

Infections of the masticator space are usually due tv extension
of infection from the mandibular molar teeth, sepsis following
injection intec the region and traume to the mandible.  However
iﬂfectiﬁnsaf the masticator space may take place by direct extension
from the space of the body of the mandible, sub-massetberie space,
parotid space or lateral pharyngeal space {Solnitzky, 1954).

(¢) The Temporal Spaces: these two fascial spaces are in
relation to the temporal muscle and are named according to their
anatomical situation.

The superficial temporal space lies between the temporal
muscle medially and the superficial temporal apﬁneurosié laterally.
The deep bemporal space lies medial tothe temporal muscle and 1is
bounded by the temporal bone, The temporal spaces communicate
with tﬁe*masticator space and, helo:rﬁﬁe leével of the zygomatic arch,
the temporal spaces also communicate directly with the infratemporal
and pterygo-palatine fossae (Bell, 19583 Solnitzky, 1954).

Infection of the temporal spaces are usually secondary to
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primary involvement of the masticator, infra-temporal and plerygo-

pelatine spaces.

() The Submandibular Spaces: there are three submandibular

spaces which are in anatomic continuity with each other as well as
with the corresponding space of the other side.

fi) The Submaxillary space is deseribed by Shapiro et 2l f1959)
a8 thet region of the neck containing the submaxillary gland.  This
space lies medial to the mandible and below the posterior portion of |
the mylohyoid muscle. The hyoglossus and digastric muscles form the
medial boundary and laterally the space is demarcated by the
supexrficial fasecia and skin.

An infection of this space, as well as spreading to involve the
other submandibular spaces, may extend 4o the lateral pharyngeal space,
the carotid neurovasculaer bundle, the eranial fossa or even the
mediastinum (Shafer, Hine and Levy, 1960).

(ii) The sublingual space is that area bounded superiorly by
the mucosa of the floor of thetmﬂuth; inferiayiy'hy'the-myldmyuid
fmuscle;~&nteriurly*anﬁ 1&teralyy'hy~tha'ho&y:;; ﬁh; mandible,
posteriorly by the hyni&hpn& and medially by . the m;&ian raphe
{Shapiro et al, 1950).

(ii) ‘The submental space is desecribed by sha.fer', Hine and Levy

(1960) as extending from the anterior border of the submaxillery space

to the midline and being limited in depth by the mylohyoeid muscie.
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(e} The Paraphsryngeal Spaces this is divided into:z-
(i) The Lateral Pharyngeal Space (pharyngo-maxillary space)
which is described ﬁy Waite (1960) and Bell (1958) as o "visceral

vascular space™ rather than a muscular fasecial space. The difference

being that the Pascia of a "visceral vascular space” covers viseera

instead of muscle ﬁn& pexrmits more rapid ﬁissemina.ti;}n of infection.
The lateral pharyngeal space is bounded ;neﬂially by the superior
congtrictor muscle of the pharynx, anteriorly by the fascia

covering the masticator space, pﬁste"rala.‘berally by the parotid space
and posteriorly by the styloid muscle and carotid neurovascular
bundle. Superiorly the lateral pharyngeal sfgaee is limited by the
base of “bhe; skull and is divided from the neck by the capsule of the
submaxillary gland. h;[nferiarly the lateral pharyngeal space

communicates with the mediastinum by way of the prevertebral fasecia

(Bell; 1958; Shapiro et al, 1950). '

: -iii,) The Retropheryngeal Space lies between the posterior
wall éi’ the pharynx and the prevertebral ‘faaciﬁ,; i::he' pharynx forming
the anterior hnunﬁa.rjr of the space, the posterier limit being

established by the prevertebral fascia. Since the prevertebral

fascia extends inferiorly to the posterior mediastioum, direct

extension of infection may occeur by this route (Shafer, Hine and Levy,
19603 Shapiro et al, 1950).

The parapharyngeal space may be involved by the spread of
infection from the masticator sé&ce in infections of dental origiﬁ..

The complications of involvement of this region are particularly
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serious especielly if infection of the retropharyngeal space occurs.
These complications include respiratory obstruction, thrombosis of

the internal jugular vein and erosion of the internal carotid artery
(Solmitzky, 1954). h

(£) The Parobtid Space: the parotid space is & compariment
formed by splitting of the superfieial layer of the deep cervical
fascia. It contains the parotid gland as well as the intra and
extra-glandular parotid lymph naﬁ;as . The internal layer of the
fibrous capsule is tﬁﬁ and often incomplete superiorly vwhere direct
communication with the lateral pharyngeal space may occur (Solmitzky,
1954)..

Weite (1960) and Solnitzky (1954) state thet this space is
not often invalfved.ﬂ by infections of dental origin.

(g) The Pterygopalatine and Infratemporal Spacess the

pterygopalatine (or pterygomaxillary) space lies posterior to the

maxillary sinus, below the apex of the orbit, lateral to the muscular
plate of the pterygoid process of the sphenoid i:mne and ﬁeep to the
temperamnﬂibﬁl&r joint. The pterygopalatine space communicates with
the infratemporal space through the pt;rygnmaxillary fissure
{Solnitzky, 1954).

The infratemporal space licest posterior to the ramus of the
mondible below the level u;';' the zygomatic arch medially, it is bounded
by the medial pterygoid plate and the lateral wall of 'éahe pharynx

and the pharyngo-tympanic tube covered by the tensor palati muscle.

e a2 . = m m
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Posteriorly, the space is limited by the parotid gland and the space
extends into the cheek superficiasl to the buccinator muscle.
Superiorly, the roof of the infratemporal fossa is formed by the
infratemporal surface of the greater wing of the phenoid. Inferiorly,
the infratemporal space is continuous with the region deep to the body
of the mandible which, above the mylobhyoid line forms part of the

wall of the mouth and, below the mylohyoid line, constitutes part

of the submandibular region (Solnitzhky, 19543 Shafer, Hine and Levy,
1960).

Infections of both these spaces are considered to be rare and
when infection does ogcur, is most often due 40 non-sterile injection
technique or spread of infection from maxillary molar teeth.

All authors emphasise that the aforementioned spaces of the

head and neoek are can‘ﬁigm;uaag thus infection may lyass readily from

one space to another.

e AETIOLOGY

Yhen micro~organisms invade tissue the infection may remain
iaﬁalisad if the body defence mechanisms are capable of limiting
the infection. If the baclerial infection is overwhelming, the
bacteria are highly virulent or the patient has lowered resistance,
the infection may progress through the surrounding tissues t0 areas

remohe from the site of entry._




Cellulitis of the face ond neck may result froms-

(a) extension of dental infection.

(b) bacterial contamination during oral surgical procedures.

{¢c) injection with a contaminated needle.

(d) injection of & contaninated solution.

(¢) injection through an infect‘e&, area

(Herrell and Nichols, 19443 Thoma, 19633 Shapiro et al,

19505 Bell, 1958; Waite, 1960). Spread of infection in osteomyelitis
is consgidered by Shafer, Hine and Levy (1960), to be a possible
aetiological factor in cellulitis.

From the feregoing discussion it is apparent that infection may
pass readily from one faseial space to another thus involving tissues
perhaps far distant do the site of original infection (Bell, 1958;

Shapire et al, 1950; Archer, 19613 Sicher; 1960).

4. BACTERIGLOGY
v Cellulitis isx considered by Shafer, Hine and Levy (1960), to
be caused by micro-organisms that produce significant amounts of
byaluronidose and £ibrolysins. These substances act te breakdown
or dissolvey respectively, hyaluronic acidy an intercellular
cementing subsitance, and fibrin, a product of the inflommatory reaction.
It is generally agreed that cellulitis resulds from infection
by a wide variety of orpanisms. Streptococci, staphylococci,

Gram-negative bacilli, spirochaetes and anaercobic fusiform baecilli
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all being cited in the literature as causal organisma, However
‘;alhurst, Buckle and ¥Williams (1963), Thoma and Goldman (1960),

Thoma (1963) and Shafer, Hine and Levy (1960) consider the organisms
most frequently responsible for cellulitis of ‘ishe foce and neck are
the streptococci (Thoma (1963) mentions specifically the alpha and
beta haemolytic streptococei and the non-haemolytic gamma streptococei).
Staphylococcus aureus and albus are considered by these authors and
Rankow (1957) to also be common causative organisms. Rubelman et

al (1961) report a case of cellulitis following tooth extraction in
wvhich the infecting organism was Salmonella choleraesius, an organism
norpelly found in the intestine., The author states that this is the

first reported case of cellulitis resulting from infection by this

grganism.

5. CLINICAL FEATURES

The patient with cellulitis usually experiences general malaise,
anorexia and ha._s‘an elevated tempersture, which Berlove (1959)
states may be as high as 106°F. - In severe cases the pulse is feeble,
rapid and irregular, and an inerease in respiratory rate is common.

Marked oedema and inflammation of the involved soft t;" ssues
ocecurs, and tﬁe swelling, which bas a firm brawny appearance, is very
tender to palpation. The skin or mucosa overlying the swelling is
erythematous and is sometimes even purplish in colour if the
superficial tissue spaces are involved. Burch and lMorris (1262)

point out that, if the infection involves the deeper tissue planes,
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the overlying tissues may be of normal appcarance. Movemend of the
mandible and the head is often painful and regional lymphadenitis is

g common finding. Archer (1961) notes ‘i;hat the patient may experience
dysphagia and difficulty in breathing. In the event of the latier
complication developing, the patient must be carefully observed to
detect respiratory obstruction due to the swelling and in some cases

a tracheotomy may becone nécesa&ry to maintain the a2irway (Rankow,
19573 Thoma, 1963).

Kruger {1959) states that laboratory investigations caz;ried out
at the ascute stage of cellulitis may show an increased white blood
cell level which, in severe ceses, may be accompanied by ap altered
differential counbt. Also an increased bloed sedimentation rate may
be noted which is indicative, among other things, of an infectious
Process.

Thome (1963) considers that the progress of the condition
depends on the causal organism, its virulence, the resistance of the
patient and the region inveolved. TFrequently resolution may occur
due to the natural defences of the patient or the use of specific
antibiotic therapy. In other cases K'r‘tixgar (1959) and Shafer, Hine
and Levy (1960) state that, as the infection persists, localisation

oceurs with abscess formation. . An abscess, in some cases), may

il

develop very slowly with relatively mild associated symptoms.
Such cases may take ten days or more for localisation b0 occur while,
in other cases, development is very rapid and the abscess is ready

for drainage a day or two after omset of the infection (Thoma, 1963),




127
¥hen abscess formotion does take place a point of fluctusnce

develops in the swelling. The overlying skin or mucosa becomes

reddened and shiny due to the proximity of the abscess to the surface

(Thoma, 1963).

When fluctuation occurs spontaneous drainage may
result if surgical inecision is not performed. Eskin (1958) records
that marked cicatrisation of the tissues may result from spontaneous

drainage and emphasises the importance of prompt surgical intervention

once abscess formation becomes apparent.

¥

If localigation of cellulitis does not occur, 2 brawny
inflammatory infiltration of the tissues may develop. This spread
of infection is termed a phlegmon (Thoma, 1863: Thoma and Goldman, 1960).
The skin is bluisﬁqreé in colour d;l,e to tissue cyanosis and, in the

1

faseial spaces, fbhe?e is an accumulation of & brownish, foul smelling
er.:u&a.teq Thoma. and Goldmen *(196£3) state that the course of a
phlegmani varies with the infecting organism.

the proximity of the fascial spaces to the skull and other
fasecial planes makeshpossible the sPreéd. of infection to other sites
with serious cansequﬁn;:es. Suelt; spread may occur to the
me&igs‘fsinqm via the pre-vertebral fascia, to the carotid sheath
or to the cranial va;ult. The resulting infection of these regions

may develop rapidly and may even prove fatal (Thome and Goldman, 1960;

Shafer, Hine and Levy, 1960).
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6. DIAGNOSIS

i)iagnﬂsis of cellulitis can be made by considering the pétient's
history and by a careful clinical examination. Radiographe should
be teken to eliminate the possibility of suppurative osteomyelitis
although, in the early stages of acute suppurative osteomyelitis,
no radiographie change can be detected (Durbeck, 1948).

A haematological examination may reveal a leunkocytosis and,
in severe cases, may a&lso show an alteration in the differential
white cell count. Xruger (1959) reports that often in celluliﬁs
an increased blood sedimentation rate may be observed and this is
indicative of infection, among other eandiitions. Thoma (1963)
and Kruger (1952) consider that in all severe cases where the patient

shows symptoms of toxaemia, a.blood culture should he carried out.
\
These authors emphasise that bloed cultures should be made prior to

adninistration of antibiotics, .

T.  TREATMENT, :

The advent of antibietiﬁs 'gnd allied drugs has revolutionised
management of infections m:ui, if prompt treatment is giveu 5 .the
infection can often be aborted before abscess formation occurs
{ Rankow, 1957). ;

;[déntifiﬁation of the infecting orgenism prior to seleetion
of antibiotics is desirable. However, as time is an important
i’aétar in the treatment of cellulitis, treatment is frequently

empirical. The choice of chemotherapeutic agents must perforce be




based on a knovledge of the likely infecting organism and its

anticipated antibiotic sensitivity.

When ma,t?rial is available for bacteriological examination,
sensitivity tests should be carried out so that modifiecation can
be made to the selection of drugs later, if necessary, (Kramer, 1956;
Tolhurst, Buckle and Williams, 1963).

Shapiro et 2l, writing in 1950, state thal oral infections

are most often caused by penicillin-sensitive organisms and, as
| empirical treatment is necessary in the early stapes of cellulitis,

penicillin is the drug of choice. This reviewer has found penicillin

to be of value in the treatment of past-ﬁpe}:-ative celliulitis.
Archer (19€1) advocates the initial use of penicillin for the

treatment of cellulitis but suggests that, if no rezponse to treatment

is noted within fority eight hours, a broad spectrum anbibiotic
should be substituted. XKruger (1959) suggests that, in severe or
fulminating infections, a bloed culture should be performed which may
indicate a speeific drug to use in therapy. Shapiro et al {1950)
congider that the administration of the antibiotic should be continued
until the patient has been afebrile for forty eight hours.

General supportive treatment of the patient is essential.
Care must be teken to avoid dehydration and flnids should be forced
if necessary {Archer, 1961; Waite, 1960; Rankow, 1957). If +the
pa;l;ient is unable to swallow consideration must be given to in'bravez}aus

administration of fluids to achieve an adequate fluid balance (Kruger,

1959).
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As a result of pain, trismus and dysphagia the patient is

frequently unable to take adequate nourishment and a soft or liquid

diet should be prescribed by the oral surgeon. Archer (1961)

considers that vitamin supplements should be given as pyrexia increases

the patient's vitamin requirements.

It is generally agreed that moderate heaot is of value in aiding
localisation of the infectiousﬁ process and reduetion of pain and
discomfort. In the early stages of cellulitis intra-oral heat in
the form of hot saline mouthwashes should be used. IFf abscess
formation occurs and fluctuation becomes apparent, hot moisth
dressings oxr poultices are indicated 4o hasten fluctuation (Kruger,
'1959; shepiro et al, 19503 Rankow, 1957; Archer, 1961).

Respiratory obstriction, as a result of the inflammatory Process,
may result in asphyxisa.  This may have an insidious onset and once
respiratory difficulty is noticed tracheotomy should be considered
{Rankow, 1957).

Once localisation and fluctuation have occurred surgical
drainage should be carried out. The optimum time for drainage may
be difficult to determine. A point of fluctuation is characterised
by the development of 2 shiny, erytliematous area which, on palpatien,
is slightly softer than “the surrounding tissues. Finger pressure
applied to one side of the softeéned area conveys a fluid movement
which may be felt by a finger placed on the other side of the area.

¥hen the presence of pus is diagnosed surgicel incision and drainage

of the abscess should be ‘earried out.
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Hilton's method of drainage is the procedure of choice. 4An

incision is made just through either the skin or the mucosa overlying
the point of fluctuation. Through the incision a pair of clesed

artery forceps are introduced into the wound and forced through the

il

soft tissues until en abscess cayity is éneountered:. The forceps
are then opened in several directiong within the cavity to ensure
that adequate drainage of the involved szspace oeccurs. A rubber drain
should then be introduced into the aﬁ}sce*ss cavity to ensure that the
drainage established is meintained (Kruger, 1959; Thoma, 19863).

if incision is made before suppuration has oecurred, o drain
should be inserted deep into ‘bi?.e involved +issues. Rankow (1987)
counsiders that following this form of treatment drainage occurs
within one ox two days.

" ¥hile the oral surgeon should generally await localisation and
fluvcituation %o occur before instituting surgical treatment, Archer
{1961) states that, if localisation does not occur within five to
seven days, despite anbtibiobic therapy, surgical exploration of the
involved tissues should be carried out. Archer (1961) comnsiders
that delay in surgical treatment may result in further dissemination
of the infection which nay have serious results.

Once drainage is established a bacteriological culture should
be made bto determine the antibiotic sensitiviby of the organisms so

‘that a change may be made in the antibiotie therapy if necessary.
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8. LUDWIGE ANGINA.

Ludwigs angina is a severe, extensive cellulitis which
characteristically involves 2ll the submandibulor spaces and shows
g tendeney to involve the cervical tissues (Sicher, 19803 Dorner and
Morgan, 19245; Shafer, Hine and Levy, 1960). It is a rapidly
progressive infection and, if unchecked may prove fatal.

‘Extensinnzﬂf infection from a mandibular molar tooth is
considered to be the most common aetiological factor and Kruger {(1959)
notes thatiﬁhe eﬁﬂdiﬁiﬁﬂ:iﬁ'usualky observed following tooth
extraction. However, Ludwigs angina may result from exbension of
infection from other fasecial planes, periceronsl infeetion,
 asteemyE1iti§ %r infection as a result of byerati?e procedures.

- The patient 3h$ws 2ll the symptoms of acute cellulitis and has
a brawny, boérdlikaswalling of the fla%r—af the mouth and the
submaendibular tissues. There is no evidence of 1aca1isatién of the
infection end, as & result of the swelling, the tongue is elevated.
Because of the marked ovedema, there iz considerable danger of
mechanical interference with the~p%tenqy“ﬂ£ the airway. The orszl
1surgean.ﬁnst be cnnﬂtantly'alertjﬁa the possibility of this
complication arising and, if respiratory obstruction seccurs, a
tracheotomy may become necessary to prevent asphyxiation (Rankow,
19573 Kruger, 19593 Thoma znd Goldmen, 1960).

No specific organism has been associated with Ludwigs angina,
& mixaé}infectianuusualkybeiﬁgpresent (Shafer, Hine and Levy, i960;

Thoma and Goldman, 1960).
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The patient with Ludwig's angina iz seriously ill and should
be hospitalised. Initially, treatment consists of intensive
antibiotic therapy and general supportive care. It is" of particular
importance to note that, due Hto the position of the tongue, the
patient is frequently unable to swellow and 1s thus incapable of
taking nutrients. - In such cases inbtravenous fluids should be
administered. If improvement does not occur readily with antibiotic
btherapy, surgical inltervention is essential to release the tension
in the tissues and to provide drainage (Kruger, 1959).

Thoma and Goldman (19260) c:tmside::' that, in these days of
entibiotic therapy, prompbt definitive treatment leads to a favourable
prognoesis.

¥ith the advent of antibioties $rue Ludwig's angina has hecome
8 rare post-operative complicabion. However, once the condition is
established, the same surgiﬁa-l principles of the pre-antibiotic era,
that is surgical incision to release tissue Tension and to provide

drainage, still apply in the treatment of this infection.
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1. INTRODUCTION

Osteomyelitis is defined by Thoma (1963) as an inflammotion
of bone generally as a result of pyogenic organisms and involving
the cancellous bone, the bone marrow, the cortex and ‘the periosteun.
On the other hand, Weinman and Sicher {1955) and Fleming {(1954)

congider bthat the terminology should be”"applied according to the

site of the inflammation: osteomyelitis - inflammation of the soft
tissues within the bones; periocsbtitis « inflammation of the periostenm,
Vhen all the elements of the bone are involved in the inflammatory
reaction ‘these authors consider the term osteitis should be applied.
Cappell {(1962) points out that, although these different terms are
applied toinflammation of bone according o the site, they shounld

not be tsken as indicating separaie pffections as one may readily
lead to the other and frequently they are present simulbaneously.

Ve £ind in the literature that the term osteomyelitis as defined by

Thoma {(1983) is almost universally asccepbed and bthus it will be used -

in this review.

Ze AETIOLOGY.

Osteomyelitis of the jaws, sccording to Thoma and Goldman (1960),
is most commonly dne to odonbogenic infection. Congidering the
frequency of dental sepsiszy the incidence of osteomyelitis is low.

- Disruption of the matural defence barriers walling off sueh infeetions




is considered by these acuthors to be an important aetiological
factor in post-operative infection of the bone.

Osteomyelitis following an oral surgical procedure may occury
as & result of injudicious treatment of a suppurative lesion or of
a non-sterile technique which permits pathogenic organisms to gain
acecess to previously unaffected tissue. Rushton and Cooke (1968)
consider that the removal of an unerupted or partly erupted tooth
in the presence of an acute pericoronal infection may result in
osbeomyelitis. Surgieal interference with an acutely inflamed
socket is considered by Helmore (1958) and Haywerd (1953) to be
hazardous, as‘any ét‘bemy‘b to curette or perforate the socket walls
in an abbempt to promote healing may cause spread of the infection
and lead to osteomyelitis. Injection of local anaesthetic solutbion
into ini;ee'bed tissue may result in periocstitis which, in turn may
extend to the bone. Kruger {(1959) warns that, without strict asepsis,
intra-osseous injection may lead to 'infec“bian of bhone.

Thoma and Goldman {(1960) report that many aulthors consider
extraction of an acutely infected tooth may lead to nsteﬂmyelit.‘jis .
On the other hand Thoma and Goldmen (1960) and Shapire et al (1950)
consider that often the simplest surgical method of establishing
drainage in such cases is to extraet the tooth. This can generally
be accomplished without undue traume as the tooth is, as a rule, loose
as a result of partial destruction of the periocdontal fibres. These

authors consider that osteomyelitis following extraction is generally
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due %o delayed oxtraction, application of external heat and failure
to maintain the drainage established.

faar surgical technique in the extraction of ‘teeth may produce
non=vital fLragments of alveolar bone which may form small localised
areas of osteomyelitis (Thoma and Goldman, 1960; Clark, 1955). Such
areas present little difficulty in treotment bubt the possibility of
gxtension of the inf'ectiﬁﬂn'to the adjecent alveolar bone cannot be
overlooked.

It is generally accepted that osbteomyelitis ocecurs as & result
of infection of the bone by pathogenie micro-organisms. Some a.uths_ws
alsé point out that there are often predisposing Pactors thalt are
important in the aetiology of the condition (Thoma and Goldman, 1960;
Thoma, 19633 Kruger, 19593 Archer, 196l). Patients with systemic
disease, those recovering from infectious conditions or those with
low nutritional status are considered to be more prone to infection. ’
An exemple of +this is given by Steg {1963) who reports & chronie case |

of osteomyelitis in an alcocholic patient.

Se CLINICAL FPEATURES

Acuté, sub-acute and chronic suppurative osteomyelitis are
described in the literature. THowever Thoma and Goldman (1960)
consider that there is no clear demarcation bebween these clinieal
divisions.

Osteomyelitis of the maxilla is considered to be uncommon and,
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vhen it does occur, the condition is usually well loealised. As

8 result of the bony architecture of the mandible and the nature

of its vascular supply, the lower jaw is more commonly involved by
osteomyelitis and large sequestra may result (Rushton and Cooke, 19633
Bernier, 1959; Kruger, 1959; Thoma and Goldmen, 1959).

() Acute Suppurative Osteomyelitiss +the patient initially
experiences severe pain vhich is spasmodic at first but is replaced
by a congtant dull, boring ache. The potient's temperaturé is
typically elevated, a one ito three degree rise being uswal {Durbeck,
1946) and regional lymphadenitis is present. Archer (1961) states
that a differential blood count taken at this stage frequently shows
a high leukocyte level which is indiecative of the acute infection.
The p&ﬁéwb may also appear toxic and experience general malaise.

Erythema and swelling of ‘the overlying skin or mucosa does not
occur until bthe periosteum is im'alvedﬁ by the infection. Trismus
may be present and, in cases of mandibular osteomyelitis, anaesthesia
or paraesthesia of the lip may occur due to involvement of the
inferior alveolar nerve (Thoma and Goldman, 1980).

The teeth involved in the infected area may loosen and become
tender to percussion and as a result the patient often has difficultby
in masbication. As the infection progresses the gingival tissues
become deep red and oedematous because of the perioshbitis and often

pus may exude from around the necks of the teeth.

The swelling may become fluctuant and spontaneous drainage,
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either intra-orally or extra-orally, may occur. Shafer, Hine and

Levy (1860) state that, unless acube suppurative osteomyelitis is

s

properly treated, facial cellulitis may develop duc to spread of the
infection in the soft tissues.

"I‘hﬁma, and Goldman (1960) state that once drainage occurs the
acute phase rapidly subsides and a chronic state is established.
This chronic state is maintained wntil sequgstra‘bian of the necrotic
bone has acz;urred and, if during this period, the draining sinuses
bpecome blocked, sub-acute or acubte exacerbations may occur.

N {b) Chromie Suppurative Osteomyelitis: Shafer, Hine and Levy
1 (1260) state that {fhranic suppurative osteomyelitis nmay develop afterx
the acute phase of the condition has subsided or occasionally may

oceur without a preeceding acute phase.

Generally the symptoms of chronic suppurative osteomyelitis
| &ie mi:*_;ier tvhan ‘the aeute form. Pain is less severe, the temperature
is only slightly elevated and 2 moderate leukocytosis occurs. Those
teeth which were loose during the acubte phase may become firm again
and symptoms of inferior alveolar nerve involvement may disappear.
_Perimiically! 1f there is interference with drainage, acute and
sub-zecute exacerbations may occur and these may present all the
elinical feabures of acute suppuravive osteomyelitis.
It s recognised by most authors that pathologic fracutre of

the mandible mey result from osteomye litis. As a preventive measure,
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when the infeection is oxtensive, immobilisation or support of the

Jjaws must be considered.

4.  BACTERIOLOGY.

The most common infecting micro-organism in suppurative
osteomyelitis is Staphyleguﬁcusi aureus (according to Shafer, Hine and
Levy, 19603 Archer, 19613 Durbeck, 1946; Kruger, 1859; Weinmann and
Sicher, 1955 and Lucas and Kramer 1959). These authors also consider
that osteomyelitis offten resulits from infection by Staphylocoecus

r.. albus, various types of streplococeci and, in some instances, mixed

Organisms. Coppell (1262) and Thoma and Galﬁman‘ {1960) consider
that the most common infections in osteomyelitis are due to
Staphylococcus aurcus and Ssreptococcus haemolyticus.

When drainage from the lesion occurs, either spontaneously or by
incision, cultures should be made to establish the identity of the
infecting organism and its antibiotic sensitivity (Arnotd, 1962:
Tﬂlh.ul"St,g Buckle and Williams, 19633 Coolr, 19633 Bernier, 18593 Thoma

and Goldman 3 1963)1

De HISTOPATHOLOGY

The infection most commonly commences in the cancellous bone
and spreads through the Haversian system to involve the periosteun.
However, following periostitis, infection from the periosteum may

gain aceess to the medullary spaces by the reverse route.
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The micro-organisms proliferate in the cancellous spaces and

cause a local inflammatory reaction, The medullary spaces become

filled with inflammatory exudate which is chiefly composed of
palymorphonuclear leukocytes and occasionally lymphoeytes and plasma
cellgs. ILoter pus is formed and the osteoblasts bordering the
adjoining bony trabeculze are displaced and, depending on the duration
of the processy the trabeculae lose their viability and undergo slovw
resorpbtion (Shafer, Hine and Levy, 1960).

The inflammatory reaction causes thrombosis of the nubrient
vessels which results in neerosis of the bone normally supplied by
them,  The necrotic bone becomes separated from its neighbouring
vital bone by osteoclastic action. The sequestra thus formed may

be exfoliated or resorbed by continued osteosclastic action (Rushton

and Cooke, 1963},

6. RADIOGRAPHIC APPEARANCE

Durbeck (1946) states that no change in E:my structure is seen
for seven t0 ten days. Affer this periocd the trabeculse which are
noemally distinet 1.o.sen their sharp outline and appear "Puzzy" due to
diffuse lytic changes occurring in the bome (Shafer, Hine and Levy,
1960)s As ‘the condition progresses the radiographic¢ appearsnce of
the bone takes on a diffuse moth-eaten patbtern with the development

- 0f radioclucent areas,.

Taoma and Goldmen (1960), Durbeck (1946) and Kruger {(1359)
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report that as sequestrae form they appear more radio-opague than the
surrounding bone, These authors consider that the necrotic bone

becomes more highly calcified with a resultont increase in radio~
donsity. Once chronicity is established radiographs should be taken

8t regular intervals to observe the extent of the lesion and to deteetd

separation of sequestra.

H Durbeck (1946) considers that the radiopraphic a.mgea;rance‘ 18
gsimilar to thet ween in malipgnant dizease of bone and emphasises the |
need for accurate differential diagnosis. One diagnostic feature
is that sequestration is uncommon in malipgnancy excent when €O

incidental infection ocecurs or following radioctherapye.

T e DIAGHOSIS

i}iagnesis of acubte suppurative osteomyelitis is made following
review of the patient's history and a thorough c¢linical examination.
Radiographs taken in the first weel of acube opteomyelitis are non-
ﬁbntributary as discussed previously. Durbeck (1946) states thatb
& blood count taken in the acute stages of the condition will reveal
15,1’.)35—20.;030 leukocytes per cu.mm. with 85«95 per cent polymorrhonuclear
neuvrophils. Blood eulture may or may nol be positive and Durbeck
{1946) considers that repeated posibive cultures arve indicative of

an wafavourable proguaosis.
- Chronie suppurative osteonmyelitis mey bedidgnosed by considering

the histﬁry and the elinical appearance of the patient together with




radiographs of the jaws. Durbeck (1948} considers that some
radiographic similarity exists between bone loss in osteomyelitis

and in malignont disease and notes that care must be taken in

differential diagnosis.

8y TREATMENT

{a) Svstemie Treatment. Tolhurst, Buckle and Williams {(1963)

and Cahn (1955) report that, if antibiotic. treatment is given
‘sufficiently ecarly in scute suppurative osteomyelitis, it is possible
to abort the infection without the need for surgical inbervention.
The former authors consider that one million unids of erystalline
penicillin given six hau'riy is an effective method of treatment but
point out that many penicillin resistant strains of the common
infecting organism, Staphylocoecus aureus, have developed.

All suthors report the use of antibioties to control the
'infeetiﬂn and Vo prevent complicetions following surgical intervention
to establi;s,h drainage or to remove mneerotic tissue. Vhen drainage
has occurred semsitivity tests should be carried out to determine the
appropriate antibiotic. With closedlesions therapy must perforce
be empirical and this reviewer considers that, as penicillin resistent
infecting organisms bave been reported by some subhors, thousht
should be given to the use of broad spectrum antibioties.

Arnott (1962) and Thoma and Goldmen (1960) recommend +hat the
patient should be given a nutritious, high-calorie diet Hogether with

vitamin supplements. IPf the extent of the infeection makes pathologie
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fracture a possibility then an appropriate soft diet should be
prescribed.  Archer (1961) considers thet, during the acute phase
of suppurative osteomyelitis, the patient should be haspiﬁglised.
He also recommends that an adeguate fIuid intake and output should
be maintained and suggests that intra-venous fluids mey be required.

(b) Local Treatment: when acute suppurative osteomyelitis
is not controlled by antibiotic therapy alone surgical intervention
is frequently nmecessary. Vhere fluctuance of the swelling occurs
incision end drainage should be earried out. This results in rapid
relief of the patient's symptons. Drainage must be mainteoined until
sequestration of the neerotie bone ccecurs {Archer, 1961: Moody, 19583
Thoma, 1963). Thoma (1963) states that incision should be performed
2s scon as fluctuation is evident but prefers to carry out surgery
at .lea,st three days following commencement af antibiotie therapy,
This author étaﬁas that drainage of the swelling lessens the amount
¢f absorpbion of toxic products andl prevents spread of the infecltion
in the bone, allowing localisation +o0 ocecur.

Once the acute phase of the condition has subsided, a2 chronic
state is established. Vhile there is unanimity regarding treatment
of the acute stage of osteomyelitis, there are two diverse schools of
thought regarding treatment of the chronie stat&;

(i) Conservative 'tcrea.tménh conservative treatment is
recommended by a number of writers. This entails naintaining

drainage from the infected area, supportive antibiotic therapy to
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control the infection and prevent complications and the surgical
removal of sequestra when clear demarcation from the surrounding

bone has occurred (Shafer, Hine and Levy, 1960; Kayne, 1941;

Archer, 19613 Bernier, 1959y Arnott, 1962; Cook, 1963). Thoma (1968)
and Stuteville (1950) consider this approach to be of merit vhere
limited necrosis has occurred but feel that, in extensive lesions,
the_ resultant defect produced by sequestrectomy predisposes o further
infection. These authors advocate a more yadical spproach in such

CasSeSe

{ii) BRadiecal treatment: this form of treatment is favoured by

Durbeck {1946), Stuteville (1950), Moody (1958), and Thoma (19683).
These authors recﬁmmen&‘ wide exposure of the infected bone, removal
of sequestra, curettage ;:::E‘ the granulation tissue and ssucerisation.of
the resultant bone defect to permit obliteration of the eavity.
Antibiotic therapy is continued for two to three weeks post~operatively
and mest anthors report that healing ﬁy primary intention usually
occurs. If primary closure camnot be effected Thoma (1983) suggests
the use of pet;:'alatum gguze to pack the eavity to allow granulation
from the base of the site to occur.

Stuteville {1950) notes that, when the entire thickness of the
mandible is involved or where sufficient bone is removed to produce
deformity, the necrotic bone and granulation tissue can be rémove&

and a metal plate applied to the bone fragments to maintain their

relation and +to support bone ¢hips from the iliae ecrest.






