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CERVICAL NECROTIZINC FASCIITIS: AN UNCOMMON
SEQUELA TO DENTAL INFECTION
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Necratizing faselitts Is a soft-tisiue Infection, usually polymlcrobial, thal aguses necvosis of fasda and subcutanesus tisnte while spar-
Ing skin and musle, Although it more commonly Involver.the groin, sbdsmen, and extremities, it may also cecur in the head and neck,
ususily secondary to denta! Infectlon, We report & case of cervionl necrotizing faselltts arising from & dental infection end review the cause, .

. pathophysology, dlagneds, and treatment of this potendally lathel entity. Erly detectlan and intervention fs emphasized. Exterisive surgl. -
gal debridamsnt remuoins the matnstay of trestment. In sddition, o durificetion of the vartous eponyms It has gona undor in the past fs o
Foced. : ' e
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Necrotizing faselitis (NF) has been reported ex-
tenisively In the general sorgery literaturs.'? In re-
cent years, it has also recelved attention in the oto-

ring in the head and neok region are documented.**
Tt {s defined ay a soft-tissue infection that oauses ne-
crosls of fascla and subcutaneous tissue while spar-
ing skdn and muscle. It has a propensity for rapid
end diffuse spread, may fnvade vascular structures,
and usually arlses from a polymicroblal anserobic
or mized aerobic-anssrobic infection. 1t 15 most

V7% - commonly seen in adults, involving the grotn, abdo-:
. men, and extremities, .although no region of the

body is exempt. It is, in these cases, usually sec-
ondary to bowel Injury, trauma, or Inadequate care
of mundane infections such as perfractal ahscesses
or cutaneous ulcers, It Is often seen In conjunction
with a perforated viscus In postpartum patients

" after a traumatic dellvery or In intrevenous drug

- laryngology lterature as more cases of NF occur--

abusers. The highest incidence of infectlon oeours in -

patients with impaired immune systems and those

. with small-veasel disease, such as diabetes mellitus,

Mortality rates have been reported as high as 52%

_and 73% In the general surgery literature, '

* Necrotizing fasclitls occurs rarely in the head and
neck in comparison with other reglons of the body.
It most commonly urlses secondary to dental infec-
tions such as demtal caries, ginglvitis, or pulpitis, al-
though #t has been raportedg to oceur following peri-
tonsillar ahacess as well.,® Any Infectlona, however,
that may precipitste a deep.neck infection can po-
tentfally lead to NF. These include tonstllar infec-
tens, _salivary gland infections, cervical adenitis,

- 8nd otologic, dermatologic, and traumatic sources.

auze of the raptd and fulminant course of NF,

Prompt recognition Is essential, The mainstays of

treatment are broad-spectrum intravenous antibict-

¢ therapy, radical surgicat debridement, nutrition-
al Support, and early detection and treatment of

CASE REPORT

A 30-yesr-old Thal man presented to the cutps-
tient ololaryngology department with dysphagia,
odynophagis, marked swelling of the left subman-
dibular sres and upper neck without fluctuanca,
trismus, bulging of the left lateral neck, and

_ malaise. Two days prlor to presentation, he had ex-

tractions of the lower left first and second molars by
&'loca! dentist. On admission his bleod pressure was
130/80, pulse 100, temperature 39°C, hemoglobin

- .18, hematocrit 48, snd white blood cell count
14,500 with a shift' to the left. Electrolytes, urine.

analysis results, and fndings on chest radiography
were within normal limite, Blood cultures were par-
forimed, and he was subsequently prescribed £ mil-
lion units of intravenous penielllin every 4 hours.

By the second day, the patient’s temperature had
risen to 40°C, The swelling of the left submandibu-
iar and upper neck area had incressed to involve the
entirs left side of his neck, An Inciston and dralnage
procedure of the left submandibuler region was
performed with general anesthesfa, Twenty millil{-
ters of purulent material was evacuated from the -

-submandibular space. None was found in the para-

pharyngeal space. Large Penrose draing were
placed In the inclsion, Intravenous cloxaciliin, 1 g
every 0 hours, was added to the antibiotic regimen.

The next day, there was no resolution of the
fever, and an (nereased swelling of the entire nack,
including the right slde, was observed. It was also
noted that the swelling hed spread below the right
dlavicle to involve the anterfor chest wall down to -
the nipple. Crepitus was found on palpation. A
computed tomographlo ccan of the neck and chest
revealed subcutaneous yas formation in the neck
and right anterlor chiest wall. The patient wus taken
to the operating room for a more extensive inolsion
and dralnage prosedure, Multiple parallel incisions
were made in the neck and right side of the chest,
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* lying muscle and overlying subcutaneous tlssue and-

Abundant, foul-smelling purulent material wes
avacusted from the neck and right anterlor chest
wall. In addition, the faseia overlying the musoles
of the neck and chest (including the strap, sterno-

cleidomastoid, ‘deltold, and pectoralis major mus- .

cles) was found to be necrotle, although the under-

skin were uninvolved. The involved fascla was ex-
tensively debrided. A diagnosis of NF was made.

Specimens taken previously (bjood, and pus from
submandibular space) grow g-hemolytlc group A
Streptococcus and o-hemolytle Streptococcis sengl-
tive to penlcillin and chloramphenicol. Bacteroldes
melaninogenicus was also found, but no sensitivity
was recorded. The cloxaciliin was dscontinued,
and intravenous chloramphenicol 1 g every 6 hours
and gentamicin 80 mg every 8 hours were addsd.

By the fourth pastoéarative day (admjssion day 8)
the patient’s fever had resolved. The chlorgmpheni-
ool was discontinued. On the 10th postoperative

- day {admlssion day 14), despite overall clintcal im-

provement, the patient was returned to the operat-
ing room for further debridement of necrotic skin
goen at the edges of the incisions made previously.
After this procedure, the gentamicin was discontin-

. ‘ned, and the patient continued to receive intrave-

nous penicillin, On day 23 of the patient’s admis-
slon, an attempt was made to close the dperative

wound with sidn grafting to avold scar contracture.

Alfter the operation, the patient developed multiple
wound infections that were sucoesstully contralied
by local wound care. The wounds subsequently
hesled by secondary intentlon without further
event, The patient was discharged on admission day
19 to be followed {n the outpatient department. He
was preseribed oral penicillin for 2 weaks after dis-
charge.

, DISCUSSION
Necrotizing fasclitisjs & clinical entity that has re-

~ oeived varlous eponyms in the past.’ Thie has led to

sofne confusion over the cause and nature of the dis-

ease. It was initlally described &5 “hospital gan-

a0 d

grene” during the Civil War, ™ Meleney* in 1824
referred to “streptococeal gangrene” and described
a synergistic interaction between Streptococcus end
an merobic Staphylococous. Meleney falt that an
arthus-type reaction was responsible for the
changes seen in NF, This was based on the observed
facel necrosts induced {n rabbits upon suboutenaous
{njection of viable Streptococcus. McCafferty end
Lyons®® postulated that collagen necrosls was sec-
ondary to the proteotytic effect of streptokinase and
staphylokinase, Schwab and Cromartie! and Cro-
martle et gt showed that the toxic effect of Strep-
tococous 1s related to the cell wall. After Injecting
call wall extracts from group A Streptococout {nto
rabblts, inflammation, necrosts, and separation of
dermal collagen was demonstrated. Schwab'*”
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'produced by bacterla of the Clostridium group.-
:. However, nonclostridial infections haye been re-:

NACICRRZTAXed

latos showad that tha streptococcal toxieit resides
specifically tn the mucopeptide fraction of the csll

wall, which was found to bind easily with connec-
tive tissue in vitro. The readtion was erhanced by
streptococcal hyaluronidase. -

Other terms used to describe the clintcal entity of
NF include “Meleney’s synerglstio gangrene,” “bac-
terial s{nerglsﬂc gangrens,” and “gynerglstic necro-
tizing fasclitis.” Clostridiz] gangrene i3 & necrotlz-
ing cellulitls produced specifically by the clostridial
organlsm but often accompanied by other orga-
nismis.? Although NF was originally felt to be caused
primarily by aerobic agents such a3 8-hemolytie
Streptococcus and Staphylococcus guretd, with the
advent of mare sophisticated anaerobic culture
techniques, Tecent studies have shown that aneero-
bic bacterla play a significant role.b¥¢* Most re-
ported cases of NF suggest polymierobial mixed
aerobic-anaerobic {nfection. The more COMIRCI
anaerobic organfsms seett in NF of the head and
neck include Peptostreptococeiss, B melaninogenicus,
Fusobacterium, and Clostridium, all reflactingoral .
flora. Many strains of Bacteroides are found to be
peniclilin-reslstant secondary to the elaboration of
8-lactamase.

Gas-producing wound fnfections are generally

ported to produce gas in the neck.® They ate usuel
Iy associated with Jess tissue necrosls then clostridiel 5
infections. The division of the clinical entlty of NF
{nto the various categories or 8ponyms ascribed tofit 7§
in the past dogs not appear to be useful olinically;
nor does it influence treatment. 1t may In fact in-
pede or delay appropriate managernent. All presei:
tations with fever and necrotizing soft-tissue infec
tions, regardless of classification, are surgical emer-
gencles requiring radical surgioal intervention. The
more general term “NE” aptly describes this diseas
entity and permits corparisons with rosults
treatment In other regions of the body.

- in the initial presentation of NF, Ehy;icg! find
ings may be, {ndistinguishable from t ¢ original in
fection or wound that caused {t, It may occur in &%
part of the body, most commonly the leg, althou
not Infraquently it will sceur In &e Arns, | enitalt
and trunk. In the head and neck, the eyell
to be the mast common area of {nvolvement.' N&
rotizing fasclitls is characterized by the presence!
fascia) necrosts with widespread undermining ot
ckin and clinlcal menifestations of severe Infecd?
The sidn may be spered at first, But with the &
tinued progression of the {nfection, thrombosis
the subcutaneous blood supply can ocgur,

eventual cutaneous necrosls. Thisls in contrast Wi
Ludwig's angins, a more superticial infection &,
acterized by & rapldly spreading cellulitis that T
he gengrenous, {nvoiving primarily the gubeuté
oqus tissue and soft tissue of the submental, sub
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gual, and submandibular speces. Like NF, Lud-
WIg's angina 15 most commonly secondary to dental
infections and 1y often associated with chronte BYS-
temic diseases, It can also concelvably precipitate
- NF. It {s uncommon in NF to ses muscle necrosis,
possibly because of the better blood supplﬁr of strl-

ated muscle, In addition, the origin of the blood

supply to skeletal muscle {s usually prozimal to the
site of Infection,

The Infection can spread rapidly, with {nvolve-
ment of an entire extremity ocourring in 24 hours. If
unchecked, dusky devascularized bulle may be
seen.on the skin, filled with dark brown fluid, Ne-
~crosis of the skdn and suboutanecus tissue will follow
the'se.chnngea, Severe systemic effects' may also be
seen, including prostration, tachycardia, and faver,
Marked leukocytosts will be noted, In the patient

with NF of the head and neck, initial findings will -

relate to the portal of entry of infection, usueily
dental {n origin, Thete may be crepitus in the goft
tssue, although the absence of this does not rule out
gat formation, Gas formatlon can oeeur in &rens in-
accessible to accurate palpation. Soft-tissue radiog-
raphy or computed tomography (CT) scan ¢an be
useful in detecting this. Fisher et al* detected soft.
tlssue gas formatfon with CT in 19 of 98 patients
with NF below the elavicle, Detectlon of this may
ald in early diagnosis. Identification of specific

areas in which fnfection has spread can.be accomt-
_plished more raadily precperatively, allowing for
-complate and thorough dratnege during the opers-

ton. If the infection has spread within the carotid
sheath or into the mediastinum, earller detection is
possible. The presence of vascular thromboss, ero-
slon of vessels, or mediastinitls can be detected prior
to operation. In our case, CT detection of gas for-
mation in the subeutaneous tssues of the snterior
chest wall allowed for a more precise assessment of

. Breasraquiring dralnage,

Previously described compliestions for deep neck
Infeotion may alsc arlse in NF, ineluding airway ob-
struction, arterlal eroslon, Juguler veln thrombo-
phlebitis, medlastinitls, aspiration pneumonts, sep-
te shock, and fung abscess.”** A case of carotid ar-
tery thrombosis leading to acute hemiplegia {n an
infant has been reported.

In the general ..surgary literature, Rouse et al? re. -

ported & mortality rate of 73% {20/27), Death was
due to perslstent wound sepsts, systemic septic com-
Plcations despite looal Infection contral, and myo-
cardial infarction. The high incidence of chronie
debilitating disease in pationts with NF places these
Patients at risk for developing nosocomtal Infections
nd consequent multiple-organ system failure. In

patlents succumbing to systemic septic conditions,

death was usually preceded by renal failure. Autop-
tles revealed multiple abscesses in the rena! paren-

yina. Emphasis on early surgical intervention was
Placed in lght of the fact that 11 of 12 patients died
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when & doley in treatment of morc than 12 hours
after diagnosis occurred,?

Frelschlag et al* reported a mortality rate of 52%
(11/21). Agein, time elapsed before the operation
proved to be a factor, When ft was delayed more
than 24 hours after dlagnosts, an overall mortality
of 70% was noted. If the operation was undertaken
in less than 24 hours, a 36% mortality vate wag
seen.” In a small group of patients with NF grising
in the head and neck, 8 mortality rate of 37,5 % was
documented,®

The presence of underlying systemfo disease ap- -

pears to be & faotor in the genesis and survival rates

" - of NF. The presence of diabetes mellitus or arterio-

sclerosis was assoclated with s mortality rate ahove
80%.? Chronie renal failure, obesity, immunosup-
presslon, and malnutrition were all found to influ-
ence survivel rates adversely.11-3

TREATMENT

Effective treatment of NF is based on early recog-
nition and surgical Intervention. If « portal of entry
can be identified (usually dental for infections in-
volving the head and neck), prompt menagement of
this focus of infectlon‘shoufd be accomplished, A
complete bacteriologic avaluation is required, in-
cluding Gram's stain and aerobic and znaeroblc

cultures of purulent material. Appropriate trans< .
“port of culture specimens and the usa of proper cul-
.-ture media for aercbie and snaerobie culture Is eg-

senttal, Spectal efforts should be made to ensure
snaeroble technique. Intrevenous antibiotics effec-
tive agalnst the common infecting organisms should
be instituted. High doses of penicillin and clinda.
mycin or chloramphenicol for penicillin-resistant
Bacteroides are good Hrst cholces pending results of
culturd and sensitivity tests, If there {5 any reason to
conslder gram-negative bacterial infection, institut-
ing a triple antibiotio regimen with the addition of
an aminoglycoside is indicated.

Early radical debridement and drainage of all in-
volved tissue remains the most important aspect of
treatment. Multiple incisions are often required. In
our case, serlal parallel Inclsions were made In the
neck, extending to the anterior chest wall, Subeu-
taneaus tissue is usually edematous and may coze a
serosanguineous material upon incislon. Fesclal ne-
crosis usually extends further than cutansous in-
volvement. Repeated debridements may be neces-
eary. Excision to the point of bleeding tissue is g use-
ful guide for debridement. Management of electro-

lyte abnormalities, in particuler hypocalcemia, and -

control of underlylng systemic llinesses are crucial.
Hypocaleemia has been noted secondary to loss of
calcium through saponification by necrotic fat. At-
tentlon should be paid to the overall nutritional
status of the patient. Skin grafting or primary clo-
sure of apen wounds may be needed after the condi-
tion resolves to avold scar contractures.
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SUMMARY

Necrotizing fasoiitls is & potentially serfous corm-
plication of routine tnfections in the head and neck.
1t usually arises from & dental focus of infection, al-

. though other Infected aress of the head and neck
can lead to NF, pa'rtleularlf in patients with chron-

ic systernto debilitating ilinesses such as disbetes
mellitus. For those patients suspected of having NF,
a CT soan is an important adjunct to clinlcal im-
presston end will atd in assessing the full extent of
the infsction. It will alse assist in the earlier detec-

Moss et al, Necrotizing Fasclitls

tion of complicetions such as tnvolvement af the -

carotld sheath or mediastinitis. Apgroprlate cui-
tures and Gram’s stains sheuld be pertormed, AgNF
is polymicroblal in nature, with mixed aerobie and
anaeroble organisms present, fnitlal intravenous an-
tibioties should be broad-spectrum and include high
doses of penteillin and clindemyein or chloram.
phenicol for penicillin-resistant organisms.” The

malnstay of treatment 15 eaxly redical debridement -

and drafnage of all infected tissue. Only with
prompt surgical intervention can com plications and
mortality be reduced. .
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