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Summary
Effective early treatment of this serious condition is necessary to
prevent death. Urgent exploration by the most experienced surgeon
available should include wide excision of all necrotic or dubious
tissue, and adequate drainage of deep fascial planes. Deep and
apparently healthy tissues must be exposed and the surgeon must be
prepared to proceed to laparotomy, and even diverting colostomy
and/or suprapubic cystostomy when necessary. Cross matched blood
must be available, and we havefound hydrogen peroxide irrigation
useful. Pus, tissues, and blood samples for bacteriological culture
and sensitivity should always be sent, but broad spectrum antibio-
tics should be started without delay to prevent systemic complica-
tions. In addition to the urgent initial surgery, repeated daily
examination of all wounds is necessary, usually under general
anaesthesia to allow full inspection, further dibridement, irriga-
tion and change of dressings, until the infective process is halted.
This is a serious condition with a high mortality which we believe
may be reduced by early diagnosis and appropriate aggressive
surgery.

Introduction
Though widely known as Fournier's Gangrene, after the
Parisian specialist who reported over five cases in 1883
(1), the condition of scrotal gangrene had been noted
earlier in 1764 by Baurienne (2) and also by Hebler in
1848 (3). Fournier originally described a fulminating
genital gangrene affecting otherwise healthy young men,
and called the process idiopathic gangrene of the scro-
tum. He felt that local trauma and diseases of the genital
skin and perineum were causative, promoted by systemic
debilitating conditions such as diabetes mellitus, alcohol-
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ism, and syphilis. However, several cases occurred in
healthy young men without apparent cause (4). A review
of 267 cases by McCrea in 1945 (5) and further work by
Wilson (6) in 1952 reassessed the pathophysiology, and
Wilson coined the term 'Necrotising Fasciitis' to describe
the disease process which can occur in other parts of the
body, in either gender, but which, when affecting the
male perineum, still merits the eponym Fournier's gan-
grene. It is now clear that there is a recognisable cause in
the majority of cases (5,7,8).

Despite urgent surgical treatment the mortality re-
mains high (9), figures of 30-50% being common, rising
to 80% in diabetics (10,11). This is surprising compared
to the 22% mortality in the large series from the pre-
antibiotic era (5), and suggests that modern surgeons
need to bc morc aggrcssivc in their initial therapy and
makc the first surgery definitive. Antibiotics are of lesser
importance. They are futile against the fulminating
phlegmon, their main role being to prevent secondary
infection. Certainly there is no place for conservative
therapy (12) and delay in surgery is probably the greatest
cause of death (11). Even with 'adequate' surgery, hos-
pital stay is frequently protracted, (13,14) some series
averaging 73 days (15).

Pathophysiology
Although concluding that the genital gangrene was
'idiopathic', Fournier himself reported associations with
sevcral possiblc causes, the foremost of which was dia-
betes mellitus. Fournicr had seen cascs related to sur-
gical trauma, commonly circumcision, to alcohol and
senility, syphilis and typhoid fever, peripheral vascular
disease, urethral perforations and calculi, priaprism,
genital infections and also excessive coitus, though he
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(a) Note wide lateral extension of necrotising process
spreading in this deep plane.

(b) Thrombosis in perforating vessel leading to secondary
necrosis of overlyig skin.

I. 1 Surgical pathology, subcutaneous infarction. FIG. 3 The deep infective phlegmon.

FIG. 4 Wide excision, testis exposed, skin viable.i,i(; 2 Gross scrotal oedema, tiny necrotic hole.
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believed this to be a very rare cause, otherwise the wards
would have been full!
We now recognise two main processes; firstly direct

local trauma, allowing invasion of micro-organisms into
the subcutaneous tissues and secondly extension of infec-
tion from within the urinary tract, or from infection in
the perineal area. The condition is worse in debilitated
patients, especially those who are immunosuppressed by
steroids, or cytotoxic therapy.
The gross pathology (Fig. 1) is inflammation, oedema

and necrosis of the subcutaneous tissues, with watery pus
formation, and later secondary necrosis of the overlying
skin due to interruption of its blood supply. Organisms
from the infective phlegmon spread far from the primary
septic site, to cause extensive thrombosis and endarteritis
obliterans in the deep fascial planes, with localised
patches of gangrenous skin above. This vascular disaster
is thought to originate in the synergistic effect of multiple
aerobic and anaerobic organisms. Aerobes cause platelet
aggregation and accelerate coagulation by fixing comple-
ment, and produce heparinase (16). Bacteroides species
also inhibit phagocytosis of many aerobes (17). Obligate
anaerobes such as B. fragilis thrive in the decreased
oxygen tension of a closed space, and promote the
growth of facultative anacrobes such as E. coli. Thesc
produce the relatively insoluble gases hydrogen and
nitrogen, causing subcutaneous gas collections which
may be visible on X-ray and produce clinical crepitus.
The anaerobes are responsible for the overwhelmingly
repulsive stench; the putrid faeculent odour so pathogno-
monic of this gangrene.
Clinical aspects
The clinical picture is only the tip of an iceberg. The
black spot of gangrenous skin belies the widespread
nature of the underlying phlegmon, against which anti-
biotics alone are futile. There is usually intense perineal
pain and tenderness, and the deep infection gives rise to
fever and systemic toxaemia. Diabetics may present with
ketoacidosis (18). The perineal tissues are swollen, with
gross oedema and cellulitis, often with crepitus, and the
characteristic smell of anaerobic infection, but initially
these classic signs may be absent. The toxaemia re-
sponds dramatically to thorough excision of necrotic
tissue and drainage of pus.

Recently we have treated five cases, each of which
illustrates different practical poinits in the management
of Fournier's gangrene.

Case reports
CASE I

A 75 year old diabetic with carcinoma of the bronchus,
was admitted with 'some cellulitis in his groin'. Within
two hours of admission, the cellulitis had spread and an
area became frankly gangrenous and urgent radical
surgery was undertaken, widely d6briding the scrotum,
penis, anus, perineum, buttock and abdominal wall. A
prophylactic colostomy was raised to prevent faecal soil-
ing of the wide raw area. Prophylactic broad-spectrum
antibiotics, including anaerobic cover, were commenced.
Postoperative progress was excellent, the wounds healed
in six months by secondary intention, and the colostomy
was closed at nine months.
CASE 2

A 63 year old man presented with a mild fever and

perineal discomfort. A palpable rectal carcinoma was
discovered and a sigmoidoscopy, biopsy and barium
enema were performed. Four days later he became toxic
and a left sided ischiorectal abscess was noted. Simple
incision and drainage of the pus produced only tempor-
ary improvement. He became shocked with scrotal oede-
ma, cellulitis, and a black area of perianal skin. Four-
nier's gangrene was recognised. Emergency abdomi-
noperineal resection was performed, with radical deb-
ridement of the perineum, and lower abdominal wall,
and drainage of a large pelvic abscess, with gratifying
improvement in his systeniic condition. He required
eight units of blood, and healed well by secondary inten-
tion in 130 days.

CASE 3

A 63 year old obese man (85 kg) had a per-anal resection
of a villous adenoma. He developed postoperative urin-
ary retention and was catheterised. Two days later he
had spreading cellulitis in the perineum, scrotum, right
groin and loin extending up to his renal area. He was
commenced on broad spectrum antibiotics and yet with-
in hours he developed the pathognomonic signs of Four-
nier's gangrene with dusky scrotal skin, necrosis at the
anal margin, and he became systemically shocked. He
was taken to theatre where the scrotal and perineal skin
was widely excised and, as the right testis was infarcted,
orchidectomy was performed. The significance of this
was recognised at the time, and immediate laparotomy
performed, but the retroperitoneal tissues appeared nor-
mal. Hartmann's procedure diverted the faeces from the
perineum, and the abdominal wall was laid open on the
right side. His condition deteriorated, and next day he
returned to theatre where a further laparotomy revealed
synergistic gangrene in the retroperitoneal space, extend-
ing up to the diaphragm. This is extremely deceptive,
and was probably present at the previous laparotomy.
The wound was left open and at further examination
under anaesthesia the next day, the residual rectum was
removed to facilitate full debridement of the ischio-rectal
space. The bladder remained viable. However, the pa-
tient developed renal failure and septicaemia, and after
11 days in the intensive care unit, he died of multiorgan
failure.

CASE 4

A 56 year old man with lymphoma, who had received
deep X-ray therapy, steroids, and cytotoxic agents, pre-
sented with a perineal swelling. When attempted aspira-
tion of pus produced only a dry tap, a presumptive
diagnosis of metastatic lymphoma was made, and he was
transferred to our hospital. Within 12 hours he became
toxic, temperature at 38°C, WBC 25,000, confused and
there was the characteristic putrid odour from the
perineum. A tiny black spot was visible in the perineum
at the site of the attempted aspiration. A diagnosis of
Fournier's gangrene was made and he was commenced
on broad spectrum antibiotics and taken urgently to
theatre. Opening the perineal skin through the black
spot revealed a huge phlegmon, with the typical 'dish-
watcr' pus and the characteristic stringy fetid mass of
necrotic tissue, extending up to both inguinal ligaments.
Wide radical debridement was associated with consider-
able blood loss, four units being transfused peroperative-
ly. The testes, having their separate blood supply, were



spared the necrotic process and, in the immortal phrase
of Randall (19), were "left hanging shamefully exposed".
The raw area was washed repeatedly with hydrogen
peroxide and then dressed with Eusol and paraffin.
Inspection in theatre next day showed no further need
for surgery, and his wounds healed remarkably well by
second intention over three months.

CASE 5

A 58 year old man weighing over 125 kg presented with a

perineal abscess which burst as he struggled to turn over

on his bed for examination. The scrotum was enormous-

ly swollen and oedematous with gross cellulitis, and a

tiny patch of necrotic skin. His blood sugar was

15.3 mmol/l though he was not previously known to be
diabetic. He was toxic, temperature 39°C, and taken to
theatre immediately for radical d6bridement of the
perineum under broad antibiotic cover. The tiny hole
(Fig. 2) in the presence of such gross scrotal oedema, was

totally out of proportion to the devastating vascular
disaster of infective origin rampant beneath the skin.
Once the skin was opened (Fig. 3) the full extent of the
spreading subfascial gangrene became apparent.
Although the subfascial infection spread up to the in-
guinal ligaments on each side, the skin itself did not
appear necrotic at this stage, and though degloving the
scrotum was necessary, the skin of the groins was laid
open as flaps and preserved (Fig. 4). Hydrogen peroxide
and Eusol and paraffin were used copiously. Recovery
was complete in three months.

Discussion
These-cases illustrate several specific lessons in manage-

ment. It is well recognised that early diagnosis is highly
beneficial, but that diagnosis is not always easy. If it is
suspected, it is far better to explore under general anaes-

thesia than to await events, as illustrated by our only
death, case 3.

Diagnosis All our patients had systemic symptoms out of
proportion to their deceptive visible signs of infection.
The presence of a black spot or dusky area in the perineal
skin surrounded by erythema is pathognomonic of Four-
nier's gangrene (Fig. 2). There may be no obvious
precipitating cause ofinfection, especially in debilitated or
immunocompromised patients (cases I and 4). Diabetics
are at a greater risk than others, and Fournier's gangrene

may be a rare presentation in an undiagnosed diabetic
(case 5). Trivial injury, including minor surgical trauma,
such as sigmoidoscopic biopsy, or urethral catheterisa-
tion, will be the cause in a high proportion of cases (cases
2 and 3). Aspiration of pus is not a reliable diagnostic
sign (case 4) as in Fournier's gangrene there is little true
pus, but thick tenacious slough, similar to that so fre-
quently seen in diabetic ulcers.

Operation Early surgery is essential-once the diagnosis is
made, the only delay should be to obtain cross matched
blood. The infection can spread widely in only a few
hours (cases 1 and 3). The pathophysiology precludes
any role for antibiotics as a primary treatment (case 3).
Surgical debridement must be urgent, aggressive and
definitive. "If in doubt cut it out" is a truism in Four-
nier's gangrene. The most experienced surgeon available
should be in charge of the operation. Occasionally it may
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be possible to preserve flaps of viable skin (case 5), but
more often conservation means inadequate d6bridement.
It is always a bloody operation; there is a profuse ooze of
inflammatory 'dishwater' fluid which, mixed with blood
from a wide raw area, makes the bleeding points difficult
to define. Thorough ruthless surgery, cutting back to
bleeding viable tissues is often associated with a blood
loss of more than four units. A diverting colostomy may
be very useful (case 1). The testes may be left exposed,
and scrotal skin regenerates extremely well, though some
surgeons have used split skin grafts to speed recovery
(8,10). Full thickness abdominal wall excision can be
plugged with omentum. The bladder and rectum often
survive even if other pelvic tissues require excision. If
there is a history of rectal surgery, or failure of the
patient to respond to the initial d6bridement, laparotomy
is essential and the posterior peritoneum may need to be
incised before necrotic retroperitoneal tissues are ex-
posed (case 3). The crucial significance of testicular
infarction, implying thrombosis of the testicular artery,
must be recognised as an absolute indication for full
laparotomy and retroperitoneal exploration. We believe
copious lavage with hydrogen peroxide to be of benefit
(cases 4 and 5) but is of secondary importance to thor-
ough surgical drainage of the deep fascial planes.

Perioperative management The systemic improvement fol-
lowing surgery is usually dramatic. By the nature of the
surgery, blood transfusion will almost certainly be re-
quired. Systemic broad spectrum antibiotics, including
anaerobic cover should be continued as an adjunct to
surgery (20). Frequently seven or more bacterial species
can be cultured (10). We feel that metronidazole, genta-
micin, and a cephalosporin are appropriate to prevent
secondary spread from the primary septic source. Tran-
sient hypotension, toxaemia and nephrotoxic antibiotics
expose the patient to the risk of renal failure, and pre-
ventative measures must be started early. Re-
examination of the patient under general anaesthesia at
24 hours, earlier if indicated, is essential to exclude
further tissue necrosis, and should be repeated until it is
certain that the infective process is eliminated. Wounds
may be left to heal by secondary intention or covered by
split skin grafting, but there should be no attempt at
primary closure. Hyperbaric oxygen was found by
Ledingham to be of dubious value (21), but we believe
that hydrogen peroxide irrigation is beneficial, despite
possible reported hazards (22).

Conclusion
The practical management of Fournier's gangrene must
include early recognition of the problem, by clinical
awareness and diagnostic suspicion. Full laying open of
tissues must accompany radical debridement of any
necrotic or suspect tissue, and must be performed as a
matter of urgency by the most experienced surgeon
available. Cross matched blood will be required, and
hydrogen peroxide is useful. Consideration should be
given to diverting colostomy and/or suprapubic cystos-
tomy. Several reappraisals under general anaesthesia
will be required, and afford an opportunity to change
dressings. The testes are usually spared and may be left
exposed; scrotal skin regenerates remarkably well. Anti-
biotics should include anaerobic cover but are of secon-
dary importance to surgery. Mortality is high, especially



20 Stuart D Scott et al.

in diabetics, but may be reduced by urgent aggrcssivc
surgery.
The urgency of that surgery is so admirably reflected

in Fournier's own description of this dramatic gan-
grene-"La d6but subit et foudroyant; l'extension 6ton-
namment rapide; I'extension toujours considerable; la
coexistence frequent d'un purpura; et, somme tout, 1'ex-
cessive gravite!".
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TRANSFER OF ANAESTHETIC RECORDS BETWEEN HOSPITALS

Patients arc often transferred from one hospital to another for further surgery with a letter describing only the
initial surgical condition and operativc surgical management despite having a recent anacsthetic. Scnding a
photocopy of the anacsthetic record will cnablc the anaesthetist to sclect the appropriate drugs and tcchniqucs in
accordance with the first anacsthetic. A history of a recent general anaesthetic will automatically cxcludc the use
of the inhalational agent, halothane (1), even if it is deemcd the most appropriate agent in the situation. Also
anacsthetic problems and complications may be diagnosed and avoided morc rcadily by reference to the previous
anaesthetic record.
Working for 18 months as an anacsthetic registrar in specialised surgical hospitals (orthopaedics, ENT and

ophthalmology), I have secn only onc anacsthetic record sent with the refcrral notes.
May I make a plca for the practicc of sending photocopics of the anacsthetic records with the refcrring notes to

becomc univcrsally accepted?
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