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Venous ulcers have been recorded since the time of
Hippocrates' and are the most common type of leg
ulcer. Synonyms include stasis, varicose and gravitation-
al ulcers, but the term venous is probably most appro-
priate. Despite their frequency there is no consensus on

the most effective surgical treatment, reflecting the high
rate of failure of all methods and the lack of a clear
understanding of the basic pathophysiologic aspects of
venous disease.

Venous disease is estimated to be 10 times more

common than peripheral arterial disease. The Basle
study of 4376 chemical workers showed that chronic
venous insufficiency was present in 22% (19% of the
men, of average age 46 years, and 25% of the women, of
average age 42 years), 1.3% of whom either gave a

history of or had a venous ulcer (1.1% of the men and
1.4% of the women).2

In this paper we present the results of a study of the
medical records of 86 patients with venous ulcers who
were admitted to the Ottawa Civic Hospital between
1973 and 1979 inclusive.

Results of the study

Admission, and patients' sex and age

The 86 patients, 30 men and 56 women, were

admitted to hospital because of venous ulcer (the
primary problem in 80 and an associated condition in
the other 6) on 143 occasions during the 7-year study
period; the maximum for a single patient was eight
admissions. The patients stayed in hospital for 1 to 75
days, the average being about 3 weeks. At the time of
the last admission the patients' ages ranged from 24 to
94 (average 67) years. Of the 86 patients 17 (20%) had
been admitted for similar problems on 43 occasions
prior to the study period.

Riskfactors

The risk factors most commonly identified in most
reviews have been increasing age and a history of
previous deep vein thrombophlebitis. In addition to
these, our patients frequently had associated problems,
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most often obesity and hypertension; many had a history
of previous vein or unrelated operations (Table 1).
Clinical and laboratory findings
The ulcers occurred with equal frequency on the two

legs and were usually single, but in 30% of the patients
they were bilateral and in 14% they were multiple. The
classic gaiter area around the ankle was affected in 90%
of the patients. Most of the ulcers were between 2 and 7
cm in diameter. The pedal pulses were judged to be
adequate in 51% of the patients and absent in 26%;
results of their assessment were not recorded in the
remaining 23%. Persistent or diurnal leg swelling was
present in 76% of the patients, but less than half of this
group had used elastic support for the affected leg(s) or
had followed any previous course of constant medical
treatment.
The classic signs and symptoms of chronic venous

insufficiency were present in most of the patients (Table
II), and 63% had cellulitis. Organisms were cultured
from swabs of the ulcer in 60% of the patients (Table

Table I-Risk factors in 86 patients with venous ulcers

No. of patients
Female Male

Riskfactor (n= 56) (n = 30) %of al86

Surgery unrelated to venous disease 32 19 60
listory of pebitis 30 12 49
Obesity 31 11 49
Hypertension 29 11 47
Previousvaricoseveinstropng 22 7 34
History of trauma 13 13 30
Perpheral arterial disease 14 10 28
Coronary artery disease 15 8 27
Diabetes meltus 13 5 21
Previous arterial reconstruction

or sympathectomy 2 3 6
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Venous ulcer the most common type of leg ulcer, can be
treated successfuly in 90% of cases with bed rest, elevation
Of the foot of the bed, and the uw of compresses and, if
neded, sylenmic antibiotic therapy, followed by the use ofe b*ges or carefully fitted elastic stockings.
Physicians ust ensuere that their patients understand the
cause of the ulcer ad the underlying venous insufficiency
and, aprecte the need for continued treatment and the
avoidance of stasis for the rest of their lives.



III), Staphylococcus aureus being the most common.

Management

All 86 patients were given a trial of conservative
outpatient treatment but had to be admitted to hospital
because of progression of disease or poor compliance by
the patient. In hospital 27% of the patients were
managed by a medical service (dermatology or general
medicine) and 73% by a surgical service (plastic,
vascular or general surgery).

Initial treatment in hospital included, in all cases, bed
rest, elevation of the foot of the bed and the use of saline
or sodium hypochlorite compresses. A subgroup was
treated with local applications of antibiotics, ointments,
powders or debriding agents; many had local sensitivity
reactions or superinfection.
Of the 86 patients 39 (45%) were treated without an

operation; they included the 23 admitted to a medical
service and 16 of the 63 admitted to a surgical service.
Only 13% of all 86 patients underwent venography
while in hospital.
The surgical methods used, listed in Table IV, varied

widely. The best results were obtained with ulcers due to
primary varicose veins, which were usually treated by
adequate high ligation and stripping of the vein and
interruption of the associated incompetent perforating
veins, with or without excision of the ulcer and split-
thickness skin grafting. Postphlebitic ulcers were best
treated by wide excision of the ulcer, with or without the
fascia, along with ligation of the incompetent perfora-
tors and split-thickness skin grafting. The highest recur-
rence rate was in the patients treated by skin grafting
alone.
Lumbar sympathectomy, alone or with another proce-

dure, was performed in patients thought to have as-
sociated arterial insufficiency in the area of the ulcer. It
accounted for 14% of all the surgical procedures.

Amputation was necessary in two patients because of
significant arterial insufficiency and overwhelming sep-
sis.

By the time the patients were discharged from
hospital the ulcers had completely healed in 20% of
those treated without an operation. Of the 47 patients
treated surgically, healing was complete in 40% and
incomplete but satisfactory in 23% by the time of
discharge; for the remaining 37% the status of the ulcers
at this time was not recorded. Before the patients with
incompletely healed ulcers were discharged compression
bandages impregnated with a zinc paste (Viscopaste or
Ichthopaste) were applied if there was no infection. The

Table Il-Characteristics of presenting ulcer

No. of patients

Characteristic Female Male % of al 86

Sweling 47 21 79
Varicosites

(prinary or secondary) 43 17 70
Pain/bleedng/

patients with healed ulcers were fitted with either a
Jobst stocking or tensor bandages before they were
discharged.

Discussion

Diagnosis

A precise diagnosis of the cause of a leg ulcer,
essential before treatment can be carried out, is aided by
an adequate yet simple classification, such as that in
Table V. It is estimated that 90% of all leg ulcers are
venous or mixed (venous-arterial in origin) and 5% are
arterial alone, while the remainder are due to one of the
other causes listed in the table.3

Venous ulcers are the end stage of chronic venous
insufficiency and are preceded, in more or less orderly
fashion, by edema, fibrosis, pigmentation, dermatitis,
cellulitis, varicose veins with or without superficial
thrombophlebitis, and eventually skin breakdown. Thus,
the usual venous ulcer is surrounded by pigmented
fibrosed skin and varicose veins. Typically the ulcer is in
the gaiter area around the ankle, most commonly above
the medial malleolus (Fig. 1). The classic "leg of
mutton" or "beer bottle" appearance of the limb, with
the fibrosed and "bound" lower leg and the swollen calf
and thigh, often permits diagnosis by observation alone.
The ulcer is usually large and shallow, with a moist,
secondarily infected, granulating base and irregular
rounded edges, and is often surrounded by an area of
cellulitis. Small capillaries have broken, depositing he-
mosiderin and producing a mahogany-brown or brown-
ish-blue discoloration;45 often there are melanin deposits
as well. The fibrosis may have produced a shortened
Achilles tendon or an equinus deformity, forcing the

Table Ill-Organism cultured from ulcer

No. of
Organism patients
Staphylococcus aureus 44
Proteus mirabilis 16
Klebsiella pneumoniae 13
Enterococcus 12
Enterobacter cloacae 9
Pseudomonas aeruginosa 9
Staphylococcus epidermidis 9
Escherichia coli 7
Beta-hemolytic Streptococcus 7
No growth 6
Candida albicans 4

Table IV-Surgical methods used in 47 patients

No. of procedwes

Initial Subsequent % of al 79
Method (n = 30) (n = 49) procedures

Skin grafting alone 2 20 28
Vein stripping +/- skin grafting
+/- lgation of perforators 14 7 26

Sympathectomy 2 9 14
Excision of ulcer +/- fascia
+ skin grafting 4 6 13
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itching/buring 53 25 67
Stasis dermatitis 53 25 67
Cebltis 35 19 63
Orgaism cutured 36 16 60

ide excision of cer +/- fascia
+ skin grafting + lgation of
perforators 5 4 11

Ligaion of perforators 3 1 5
Amputaton 0 2 2



patient to walk on the toes or wear a special high-heeled of small veins pointing to the lowest perforator (corona
shoe. On occasion there is a white patch below the phlebectatica).6
medial malle6lus (atrophie blanche) or a conglomerate The pain of a venous ulcer is "heavy" and "bursting",

is made worse by standing or sitting with the leg
Table V-Cbssification f leg ulcers dependent and is relieved by elevation and rest. Often it

keeps the patient awake for the first 5 to 30 minutes
Venous after he or she goes to bed, even when the leg is

Pre venous or ffxed elevated. The pain does not, however, awaken the
Adeni orcclusive patient at night, as does ischemic rest pain.

Ischemnic orockv
Hypr,ertensive
Diabetic Cause
Cryopatiic
Due to arteriovenous fistla It is estimated that 80% of all venous ulcers are due

hifecfive to the postphlebitic syndrome, 15% to primary varicose
Bacterial (pyogenic or due to syphis, tuberculois or sarcoidosis) veins and the other 5% to congenital anomalies, arterio-
Mycotic (du to atnomycosis or aspegillosis) venous fistulas, pressure from pelvic tumours, andTropial

N "eurpathic surgical or radiation scars in the groin or pelvis.7'8
Diabetic Precipitating factors include minor trauma, such as

Neoplastic,duebto scratching, and secondary infection, including fungal as
Sqamous or basal cetcarcinoma well as arterial insufficiency.
Melanoma After a deep vein thrombosis the vessel attempts to
Kaposi's sarcoma recanalize for about 6 months and the injured valves
Silecedor pernicus aneiia become incompetent. Thrombectomy has been advocat-
H11olytic jaundice ed in the treatment of iliofemoral thrombophlebitis and

rLe*emia may help decrease the risk of the postphlebitic syn-
liscryhbneeus a drome if performed within 72 to 96 hours of the onset of

Due to coagen or connective tissue disease| pain;9 however, in up to 95% of patients chronic venous
Ulcertive or due to trasmal colts insufficiency will develop despite the timing of treat-
Faipthi ment. There is no proof that heparin therapy decreases
Due to lyhdema the incidence of the postphlebitic syndrome, although it
D todrmatit markedly decreases the incidence of pulmonary embo-
TraumaticlsmDrug (e.g., phenyhutazoue).reiated lism.

DI_ (e.g., __my__azone_r_ated_ Primary congenital incompetence of perforating veins

.... ~has been recognized with increasing frequency.'" The
15% of ulcers due to primary varicosities of the long or

~~short saphenous system with saphenofemoral or pop-
i liteal-femoral incompetence have an incompetent per-

forator at their base. Although there is usually no direct
communi ation between the long saphenous system and
the perforating vessels, there is a connection, through
the posterior arch vein of Leonardo, with the ankle

*....:.

perforators, which are large and relatively fixed in
location (Fig. 2). Clinically there are four important
perforators along Linton's line (1 cm posterior and
m~~~~~~~~~edial to the tibia), as well as a fairly constant posterior
midcalf perforator and a posterolateral ankle perfora-

~ ~ tor." Normally there is high pressure in an incompetent
....................long saphenous system, but if the ankle perforators are

competent the flow will still be from superficial to deep,
and the perforators will dilate and transmit the high

.....pressure. If the ankle perforators are incompetent and

....X.the venous hypertension is compounded, so-called ankle
~~ ~ ~ ~ ~ ~ fare, the dilatation of venules about the malleolus that

dspers into the heel pad as a fine flare, will result
from the transmission of sustained high venous pressure
to te fine venous arches of the foot via the incompetent
perforators."2 Ulceration may follow.

~~~Pathogenesis
.........A venous ulcer develops because of a mechanical

.problem: the transmission during ambulatio fss
tamned high venous pressure from the deep to the

........ :.:::.: :".....................................::

superficial system of veins through incompetent perfora-
FIG. 1-Characteristic venous ulcer in gaiter area. tors or communicating veins. This produces a hammer
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or ramming effect, with high-pressure waves transmit-
ted to the small vessels draining the skin and subcutane-
ous tissue. The end result is increased capillary perme-
ability and filtration edema. Induration can occur if the
edema is allowed to persist. Devitalization of the
subcutaneous tissue and skin atrophy usually follow.
Minor trauma, local tissue anoxia and the development
of arteriovenous shunts may explain further develop-
ment into the ulcer state.

Investigation

History-taking and physical examination, including
the tourniquet test to identify the incompetent valves in
the affected veins, usually permit a firm clinical diagno-
sis. Venography is of value, especially if surgical treat-
ment is necessary. We recommend it for patients who
have recurrent ulcers after surgery, multiple ulcers,
ulcers in atypical locations or ulcers associated with
acute deep vein thrombosis, as well as when the
diagnosis is not certain.'3"4 More complicated studies of
blood flow and arteriography are indicated if there is
associated arterial disease in the legs that complicates
the decision on therapy.
Treatment

Nonsurgical treatment is sufficient to control 90% of
venous ulcers since the basic problem is mechanical and
will respond to mechanical treatment. Although in our
series of 86 patients 47 (55%) underwent an operation,
they represent the subgroup of 63 patients from a wide
geographic area who were referred to our hospital
because of their lack of response to ambulatory treat-
ment. The frequency of surgical treatment in this
selected group does not reflect that in the entire
population of patients with venous ulcers.
The physician must ensure that the patient under-

stands the pathophysiologic basis of venous insufficiency
and appreciates the need for continued treatment and a
new way of life: the patient will have to elevate the foot
of the bed at night, use a precisely fitted elastic
stocking, do quadriceps and other leg exercises to
improve venous return, and avoid prolonged sitting or
standing, especially while travelling.

Treatment of an ulcer consists initially of bed rest and
elevation of the foot of the bed on 20-cm-high blocks to
reduce the peripheral venous pressure to zero. If ade-
quate bed rest is not possible, healing of the ulcer may
still be achieved by compression therapy alone, but it
will take longer. The associated infection may require
systemic therapy with a specific antibiotic, determined
by culture of a swab of the ulcer. S. aureus was the
organism most frequently isolated from the ulcers of our
patients; thus, the antibiotics chosen were cloxacillin,
ampicillin or the cephalosporins, given orally or intrave-
nously. Tepid saline or sodium hypochlorite compresses
are of value in cleaning the ulcer area. Antibiotics,
ointments, powders and debriding agents, used topically,
may produce allergic reactions and further complicate
treatment.
Once the pain and infection have subsided, elastic

compression bandages should be used to control the
pressure transmitted from the incompetent deep veins.15
Bandaging should begin at the toes, include the ankle

and extend to the tibial tubercle; pressure should be
even. We apply cotton bandages impregnated with a
zinc paste (Viscopaste or Ichthopaste) over one layer of
Kling bandaging, with a small dressing over the ulcer
area. Elastoplast bandaging, combined with a small
dressing and a sponge rubber pad for increased pressure
over the ulcer area, may also be used. The patient can
resume normal activity while the ulcer heals, and the
bandages can be changed as often as necessary, usually
every 1 or 2 weeks. Once the ulcer has healed, a
properly fitted elastic stocking is prescribed and the new
way of life followed by the patient to prevent recur-
rence.

Surgical treatment is necessary in about 10% of
patients with venous ulcers: all those with primary
varicose veins, the few with the postphlebitic syndrome
who have recurrent ulceration despite adequate medical
treatment, all those with local deep venous insufficiency
with adequate above-knee drainage and most of those
with large painful ulcers. Biopsy should be considered to
rule out malignancy in ulcers present for over a year.'6
This is especially important for ulcers with hard and
everted edges, particularly those whose size, pain or
drainage is increasing, or when there are stony-hard
lymph nodes.'6'8 Malignant degeneration, although most
uncommon, may occur, just as it does in burn scar
ulcers. Usually the result is a squamous cell carcinoma,
though occasionally it is a basal or basosquamous cell
carcinoma. Biopsy should be incisional and done by
either the punch or the direct scalpel technique at the
junction of the everted hardened edge and the grossly
nonulcerated tissue. If malignancy is found, treatment

FIG. 2-Large perforating vein of ankle (arrowhead) supplying
venous ulcer just above medial malleolus.
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may range from wide excision with or without node
dissection to amputation. If malignancy is not found, the
ulcer should be treated according to the following
guidelines.
The surgical procedure used must treat both the ulcer

and the underlying problem.'9'2' Prior to operation the
associated edema and infection should be controlled.
A venous ulcer due to primary varicose veins and

incompetent perforators is best treated by high ligation
and stripping of the saphenous vein and ligation of the
incompetent perforators. Depending on the chronicity of
the lesion the ulcer may be excised and covered with a
split-thickness skin graft. Postphlebitic ulcers are best
managed by ligation of the perforating vessels, wide
excision of the ulcer and deep fascia, and split-thickness
skin grafting.22 In ulcers that have healed, ligation of the
perforators may be indicated to prevent recurrence.
The two popular methods of perforator ligation are

the extrafascial approach of Cockett2' and the subfascial
approach of Linton.23 The latter is best in cases of
chronic ulcer with marked induration and fibrosis since
the subfascial dissection decreases the risk of skin
necrosis. The rate of recurrence after perforator ligation
is approximately 5% in patients with isolated perforator
incompetence and approximately 15% in patients with
both deep venous and perforator incompetence.6 Fegan24
of Dublin is the most recent enthusiastic advocate of
compression sclerotherapy in cases of venous ulcer and
has reported a cure rate of 82%, but this method has
never achieved as much popularity or success in North
America.*

It is important to remember the small subgroup of
patients with venous outflow obstruction due to isolated
thrombosis of the iliac, femoral or popliteal vein who
may be candidates for venous reconstruction. This group
must be looked for and assessed by Doppler studies,
followed by venography for confirmation. Segmental
venous occlusion involving the iliofemoral system may
be bypassed with a saphenous vein suprapubic crossover
graft, the anastomosis being made just below the
thrombosis. In situ saphenofemoral vein bypass of the
incompetent or obstructed femoropopliteal venous sys-
tem has also been effective. These techniques have been
advocated to complement the ligation of incompetent
perforators in selected patients.25'26 Unfortunately, most
patients are not candidates for this dramatic form of
treatment, but an awareness of its value and indications
will certainly increase the number of patients who can
be helped in this manner.

Other methods of treatment include direct arterial
surgery when there is proven arterial insufficiency due
to angiographically demonstrated lesions in the femoro-
popliteal or aortoiliac area that can be bypassed to
improve arterial flow and increase the chances of
success with local venous ulcer surgery. Lumbar sympa-
thectomy has been advocated in the past for patients
with the postphlebitic syndrome but should be reserved
for those with proven associated arterial disease;27'29 by
aiding skin flow it will permit better healing after local
venous ulcer surgery.
*A report soon to be published in CMAJ documents the successful use
of compression sclerotherapy in a large group of patients referred to a
clinic in Belleville, Ont.-Ed.

Conclusions

Venous ulcers of the legs are a common and frustrat-
ing problem. The primary abnormality is mechanical,
with chronic venous insufficiency resulting in peripheral
venous hypertension.

Thorough history-taking and physical examination
are necessary to make the proper diagnosis. The arterial
system must be thoroughly evaluated and any abnor-
malities corrected. Most ulcers can be treated on an
outpatient basis. Edema and infection must be con-
trolled by bed rest, elevation of the legs and compresses.
When the patient is ambulatory, a new way of life,
including the use of compression bandages and intermit-
tent elevation of the legs, is essential.

Failure of conservative ambulatory treatment necessi-
tates admission to hospital for further conservative
therapy. Surgery is indicated for all ulcers due to
primary varicose veins as well as those that are due to
recurrent postphlebitic ulceration or are resistant to
medical treatment.
The patient's education and compliance are the most

important factors in the control of this disease; they
must be ensured through regular follow-up assessment.
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