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After acute treatment of deep vein thrombosis, not only the risk but also associated
side effects of postthrombotic syndrome (PTS) are often underestimated.

There are essentially two main types of PTS.

1. Obstructive type—no sufficient recanalization of the deep vein.

2. Refluctive type—sufficient recanalization of the deep vein, but insufficient venous
valves in conjunction with venous reflux.

A statement regarding deep vein recanalization and venous valve function can be made
at the earliest after 6 months.

PTS is often diagnosed without appropriate medical history. However, the assessment
of the degree of recanalization and venous reflux is paramount to the medical
prognosis. In our opinion, beside proximal thrombosis, sufficient recanalization
combined with a strong venous reflux, especially in the popliteal vein, works as a
powerful predictor for an unfavorable and fast progression of PTS and chronic venous
insufficiency. Thus, the obstructive type is prognostically more favorable. For PTS in
general, consistent compression therapy represents the first-line treatment option.
With concomitant varicosis, one should assess whether the varicose veins represent
primary varicosis with reflux or secondary varicosis without reflux. Especially in the
presence of venous ulcers, the elimination of concomitant primary varicosis leads to an
improved prognosis. Moist wound treatment is considered to be the standard
treatment for all wounds undergoing secondary healing. A standardized set of topical
therapeutic agents also facilitates the treatment. In individual cases “ulcershaving” and
mesh graft transplantation proved to be successful.

achieved by an early recanalization procedure.” By defini-
tion, PTS can only be diagnosed if signs of chronic venous

Postthrombotic syndrome (PTS) can follow acute deep vein
thrombosis (DVT) despite an adequate first-line therapy in
accordance with standard guidelines.'3

The prevalence of PTS after a first time thrombosis is
approximately 25% according to the data from the TULIPA
registry.* The severity of PTS can be rated using the Villalta
score (=Table 1), where PTS is conformed at a score of 5
points or above.” Only in 1.5% of all cases a severe PTS
(Villalta score> 15) occurred after a first-time DVT.® So far,
however, a significant reduction of this number has not been
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insufficiency (CVI) are present after the occurrence of a DVT,
including at least swelling and edema. Without both of those
factors present, PTS cannot be diagnosed. Crucial for both the
diagnosis of PTS and its prognosis are duplex sonographic
results as well as existing risk factors for the development of
severe PTS, such as proximal thrombosis, obesity, and CVI.2

PTS can result from the lack of recanalization of the affected
veins or from the destruction of the valves in the affected
venous sections. The development of PTS after DVT can be
underestimated in its severity and prevalence by the physician
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Table 1 Villaltascore for postthromboticsyndrome

Symptoms Clinical signs

Pain Pretibial edema
Cramps Skin induration
Heaviness Hyperpigmentation

Paresthesia Redness

Pruritus Venous ectasia

Pain on calf compression

Note: 0 point = absent, 1 point = mild, 2 points = moderate, 3 points =
severe, 5-9 points = mild, 10-14 points = moderate, >15 points = severe.

treating the acute DVT, but also and mostly by the patient
himself. The severity of CVI is rated using the CEAP (clinical-
etiological-anatomical-pathophysiological)  classification,’
which includes the cause of CVI (obstructive vs. reflux) as
well as the affected venous segments (~Table 2). Older clas-
sifications such as the Widmer classification are commonly in
use but not as specific as the CEAP classification.

Hereinafter, an attempt is made to bring diagnostic tools
and treatment options into an appropriate structure for
patients and practitioners.

Follow-up Periods

The first follow-up examination after an acute DVT should only
occur as soon as a therapy modification is in order, i.e.,
changing the dosage or drugs, or after 3 months with isolated
lower leg thrombosis. We recommend this approach because
in our professional opinion, despite the results of the duplex
examination, no changes would be made to the current
treatment plan either way. Usually a follow-up examination
only makes sense after 6 months, as compression therapy is
often only modified after this period of time. After the initial
compression therapy, which should extend beyond the venous

Table 2 CEAP—classification
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segment affected by DVT over a period of 6 months, further
compression of the lower leg alone is usually sufficient. The
intensity and duration of compression therapy should be
recommended individually, since compression therapy should
be adapted to the size of the leg, remaining destructions in the
deep veins, and the wishes and compliance of the patient.
Permanent compression therapy after DVT without subse-
quent PTS (i.e., after an isolated distal thrombosis or full
reopening without valve insufficiency) is often not required.
Within the SOX study, there were doubts whether permanent
compression therapy could be useful for patients with PTS.
Unfortunately, an exact conclusion cannot be made due to the
lack of compliance of the collective wearing the compression
stockings. In comparison, European studies could show a
benefit for PTS patients who wore stockings.'%"'2

The degree of recanalization and reflux in deep veins can
be assessed at the earliest after half a year, but since further
changes are to be expected up until then, a follow-up 1
yearpostthrombosis seems to be more suitable. Thus, it is our
conclusion that a valid statement concerning the prognosis
of PTS can be made no earlier than 6 to 12 months post-DVT.
It is not uncommon to find patients with advanced CVI
without a history of DVT in the phlebological consultation.'
However, these patients still show a significant obstruction
or reflux in the deep venous system. In these cases, one must
presume that an unnoticed DVT occurred in the past. There-
fore, therapeutic proceedings are identical for those patients
with a known history of DVT. In each case, the indication for
anticoagulation must be assessed individually, since it is
mostly not necessary to anticoagulate patients.

Compression Therapy

In the case of acute DVT with strong edema, we recommend
initial compression bandaging for primary decongestion, since
customized compression stockings usually become too wide
once the initial edema has been sufficiently decompressed.

C—Clinical classification Etiologic classification

Anatomical classification Pathophysiology

CO0: no visible sign of
venous disease

Ec: congenital (PTS)

As: superficial Pr: reflux (R)

C1: telangiectasias
or reticular veins

Ep: primary (PTS)

Ap: deep Po: obstruction (O)

C2: varicose veins Es: secondary (PTS)

Ad: perforator PrO: Rand O

C3: edema En: no venous

cause identified

Pn: no venous
pathophysiology identified

An: no venous
location identified

C4a: pigmentation or eczema

C4b: lipodermatosclerosis
or atrophie blanche

C5: healed ulcer

C6: active ulcer

S: symptomatic

A: asymptomatic

Abbreviation: PTS, postthrombotic syndrome.
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Once a distinct reduction of the edema can be seen, we
recommend to switch to compression stockings as early as
possible, as this leads to better treatment results due to better
compliance. If the initial edema is only mild or moderate,
stockings can be used immediately. The sole compression of
the lower leg using compression stockings, e.g., compression
class II A-D, is pathophysiologically sufficient since the calf
muscle pump and its support are responsible for approximate-
ly 90% of venous return.'*'° Thus, lower leg compression in the
follow-up treatment is almost always sufficient for prophylax-
is and therapy of PTS.'®17

The choice of compression class depends on the prognosis
and, above all, the circumference of the lower leg. For sizeable
calves, an increase to compression class IIl is advisable, as
the pre-existing tension reduces contact pressure according
to the law of Laplace.'®'® However, in our professional opinion,
class Il compression stockings are generally sufficient.

Unfortunately, the success of compression therapy
depends predominantly on patient compliance.For patients
who are unable to put on class Il compression stockings
without the help of compression garment donning aids, class
I compression stockings should be used instead if manage-
able. An alternative would be the installation of a nursing
service for further assistance.

Nowadays compression stocking manufacturers offer dif-
ferent donning tools, which often work very well. Therefore,
it makes sense to guide the patient toward these options.
Even in the presence of a florid leg ulcer, compression
stockings intended for this purpose are generally superior
to bandaging.'®%°

These compression stockings are usually double-layer stock-
ings consisting of a class I compression stocking as well as a
class Il stocking top-layer. When combined, this results in class
Il compression. The undergarment sock fixes the wound
dressing and can be worn overnight. These stockings have a
significantly lower restriction of ankle mobility, which pre-
vents ankylosis of the ankle joint. For the purpose of achieving
optimal compliance, a sufficient analgetic therapy isimportant.

As an alternative to compression stockings, there are calf-
bandaging systems with Velcro (adaptive compression sys-

tems) and durable compression bandages of several layers.
Even so, these permanent dressings severely limit the evalu-
ation of ulcers and are much more common in other health
care systems than in the German health care system.

Duplex Sonography

Two criteria play a major role in duplex sonographic assess-
ment of PTS: recanalization and reflux in the area of the
affected veins.

It has been proven useful to divide the degree of recanali-
zation of the deep leg veins into three categories: poorly,
moderately, and well recanalized.

Reflux is measured by the velocity of reflux during the
Valsalva maneuver while lying down. Reflux rates of up to
0.3 m/s are often associated withrelative deep vein insufficiency
due to varicose veins. Higher reflux rates are usually associated
with a PTS. However, to diagnose deep vein insufficiency in
addition to reflux velocity, one must always take the appearance
of the veins using the B-mode as well as their recanalization into
consideration. In our opinion, beside proximal thrombosis, the
most unfavorable prognostic factor is a good recanalization of
the deep venous system with considerable reflux, especially
with regards to the popliteal vein. As a result, high pressures and
large blood volumes affect the lower leg and lead to a massively
increased pressure within the deep venous system. This combi-
nation often rapidly leads to a pronounced PTS, including leg
ulcers. Depending on the degree of recanalization and reflux as
well as the possible presence of primary or secondary varicose
veins, there are several promising treatment options.

In ~Fig. 1 we try to establish a reference system for duplex
sonographic findings of deep and superficial veins to make
therapy decisions easier.

Deep Veins with Reflux or Obstruction
without Varicosis

In this finding, the damage lies exclusively in the area of the
deep venous system. Here, the only treatment option is basic
compression therapy.

Deep veins

No reflux, no
correlated residuals in
the deep veins

Varicose veins with
without reflux, with s- short reflux, no s-
sound on superficial sound on superficial
veins X veins

Varicose veins
Varicose veins with
long reflux

Reflux/ Obstruction

Reflux/ Obstruction
only in the pelvic
region

Suprapubic collateral
vein/ Varicose vein
with reflux

Varicose veins with

No varicose vein
long reflux

Fig. 1 Schematic of duplex sonographic findings in superficial and deep veins after DVT combined with findings in the deep and superficial leg

venous systems. S-sound: spontaneous flow. DVT, deepvein thrombosis.
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In the case of leg ulcers, in addition to moist
wound treatment the option of reconstructing tissue
defects using shaving methods and mesh graft skin trans-
plantation as well as a vacuum pump system should be
considered.

Deep Veins without Reflux or Residual
Varicosis with Long Reflux

If the deep venous system does not show any measurable
reflux or residual venous thrombosis in the sense of
obstruction, concomitant CVI is not the direct result of
thrombosis. In this case, varicosis with long reflux should
be classified as primary varicosis, which usually developed
prior to thrombosis. In this instance, varicose vein elimi-
nating therapy is indicated. Nevertheless, endovenous
treatment options should be used cautiously, as these
are more prone to postoperative thrombosis than conven-
tional, modern varicose vein surgery using stripping and
exhairese. Surgical intervention is possible even with a
florid ulcus cruris, although it is currently being discussed
whether the healing time of leg ulcers depends on whether
or not a varicose vein surgery is performed in addition to
compression therapy.m'22 In any case, varix-interrupting
therapy is generally indicated for relapse prevention of leg
ulcers. With regards to surgical treatment of PTS, pro-
longed thrombosis prophylaxis should always be the goal
due to an increased risk of rethrombosis.

Deep Veins with Reflux or Obstruction—
Varicosis with Long Reflux

If PTS is accompanied by varicose veins with prolonged
reflux, it is usually advisable to eliminate varicose veins
surgically to improve hemodynamics. In particular, surgical
treatment of the small saphenous vein is always a treatment
option in this constellation. However, the surgical removal of
the great saphenous vein also, especially with existing florid
leg ulcers, leads to much faster healing of the existing ulcer
according to our experience.

Deep Veins with Reflux or Obstruction—
Varicosis with Short Reflux without S-Sound

If PTS with concomitant varicose veins shows short reflux
but no spontaneous flow (s-sound), it is not possible to
clearly predict from the duplex finding whether a varicose
vein surgery is profitable for the patient. In addition,
phlebodynamometry should be performed to assess more
accurately whether the hemodynamics can be improved in
the affected area by varix-interrupting measures. Should
this not be confirmed, consistent compression therapy is
the only therapeutic option. Other methods of measuring
the hemodynamic status of the leg to predict the operative
outcome such as digital photoplethysmography ultimately
do not present as satisfactory alternatives, because of pre-
existing skin damages, which interfere with the use of such
methods.

Diagnosis and Treatment of PTS Bruning et al.

Deep Veins with Reflux or Obstruction—
Varicosis without Reflux with S-Sound

Varicosis without measurable reflux in existing PTS and with
existing s-sound is to be regarded as a bypass circuit and thus
as secondary varicosis, which should be treated primarily by
means of compression therapy. For patients presenting with
leg ulcers too, a surgical therapy in the area of the ulcer as
well as a varicose vein surgery in the area surrounding the
ulcer may be considered. In particular, foam sclerotherapy of
the affected veins by means of 1% foamed polidocanol is an
effective treatment option. This can also be combined with a
varicose vein surgery. A phlebodynamometric examination
may additionally be performed to predict the success of this
treatment option (~Figs. 2 and 3).

Isolated Obstruction or Reflux in the Pelvic
Floor with Spontaneous Palma—
Varicosiswith Reflux

This condition is usually found after a pelvic vein thrombo-
sis of the iliac vein or a DVT of the leg. Due to poor visibility
in the pelvic area with duplex sonography, diminished
respiratory modulation on the common femoral vein is an
indirect indicator. A varicose vein surgery distally of the
saphenous junction is usually beneficial. In this case as well,
surgical treatment of the small saphenous vein is always an
option. Here, the focus lies on the risk of thrombosis of the
suprapubic collateral veins (“spontaneous palma”) or its
region of drainage when performing a crossectomy on the
contralateral leg. If there is no measurable flow on the
suprapubic varices, the exhairesis of the “spontaneous
palma” should be the primary goal of varicose vein surgery.
To what extent a stent of the pelvic floor can contribute to
the improvement of hemodynamics, e.g., in pelvic vein
thrombosis, still remains unclear, but it can be considered
in individual cases.

Local Therapy of Leg Ulcer

In advanced PTS, an adequate therapy of the leg ulcer plays a
crucial role. The healthindustry provides a confusing variety
of therapeutic wound dressings. For most of them no evi-
dence-based advantages in terms of healing tendency of leg
ulcers have been demonstrated. The advantage of moist
wound treatment however is undisputed.?>?* As a result, a
small portfolio of wound dressings in the treatment of leg
ulcers is generally sufficient to adequately treat all patients.
A stage-adapted wound therapy should always be the pri-
mary therapeutic goal (~Fig. 4).

Wound Gauze

Wound gauze prevents adherence of the wound dressing to
the wound itself. A modern wound gauze with a low
Vaseline content should be chosen. Alternatively, it is
possible to use a silicone grid. However, silicone grids are
more expensive and offer insufficient benefits in compari-
son to the use of gauze.
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Fig. 2 Recurrent ulcer in severe PTS over decades without healing tendency under multimodal conservative therapy for more than a year.
Proximal of the ulcer insufficient posterior tibial perforator vein (Cockett) perforator with nutrient vein. The remaining venous system did not
show any signs of reflux. PTS, postthrombotic syndrome.
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Fig. 3 After ligature of the perforator and exhairesis of the proximal venous vein, as well as foam sclerosis of the peri-ulcerous veins, the ulcer
has regressed completely, relapse free to this moment.
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Fig.4 Minimized wound dressing program to reduce storage costs. 1 and 2: Polyurethane foam with and without an adhesive border. 3: Wound
gauze. 4: Dressing containing activated carbon and silver. 5:Hydrofiber wound dressing. 6: Alginate dressing. 7: Silicone wound contact layer.

Wound Covers Adapted to the Disease Stage and
Exudate Management

In principle, throughout all stages of wound healing, application
of closed-cell polyurethane foam is desirable. This effectuates
covering of the ulcer and provides a very good management of
exudation. Furthermore, a special coating of the closed-cell
polyurethane foam can lead to a faster wound healing. Depend-
ing on the nature of the wound margin, it can be used with or
without an adhesive rim.2>?® The benefit of adding silver to
wound dressings has not yet been proven, since wound dress-
ings generally do not release sufficiently high silver-ion con-
centrations into the wound to achieve an antibacterial effect.

Wound Moisturizing

Frequently wounds become too dry, but fortunately there are
several options to moisturize the wound. Of course, wound
gels that are being offered specifically for this purpose can be
used. Alternatively, moistened alginate or a hydrofiber can be
applied to moisten the wound. This way, keeping hydrogels
in stock becomes unnecessary.

Antiseptic Therapy

Systemic antibiotic therapy does not usually play arole in the
therapy of leg ulcers. Local antibiotic treatment is also
considered obsolete. However, in the case of acute systemic
signs of infection, systemic antibiotic therapy may be indi-

cated in individual cases. In principle, it is possible to reduce
germ colonization with the sole use of antiseptic therapy,
where polyhexanides or biguanides take the lead. These can
easily be applied as a gel which remains on the ulcer for a
longer time. Due to water-based galenics, they have the
advantage that they do not sting when applied to the wound.

After varicose vein treatment in the presence of a florid
leg ulcer, there is always a risk of wound infection. Therefore,
the administration of a perioperative single-shot antibiotic is
favorable for the patient. In addition, either an antiseptic gel
or a wound dressing with a high proportion of silver for
infection prophylaxis can be used to reduce germ coloniza-
tion in the area of acute leg ulcer. For this purpose however,
only one product with activated carbon combined with
silver, which releases a sufficiently high silver-ion concen-
tration into the wound, is available. This combined wound
dressing has the further advantage that the activated carbon
minimizes leakage of infectious exudate.

Protection of Wound Surroundings

Frequently, wound surroundings are affected by moist wound
treatment. Not approved for this indication, but highly effec-
tive and extremely friendly to the skin, is a phenylmethyl
silicone and hexamethyldisiloxane-containing skin protection
film. This originates from stoma care and can easily be applied
using a lollipop applicator.
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By limiting substance variety, storage and training of new
staff can be greatly facilitated without degradation in patient
care. At the same time, this reduces the cost of wound care.
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