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Chapitre 16

EHITs and thrombotic extensions
Matthieu Josnin

Summary

The thrombotic extensions after sclerotherapy or thermal removal of varicose veins are known for a long time but to date
there is no real standard of practices regarding their treatment. This chapter aims at, after a summary of the
recommendations, describing the ultrasonic aspects of these extensions as well as their becoming and treatment.

Thrombotic extension from the great saphenous vein
(GSV) into the common femoral vein (CFV), or from the
small saphenous vein (SSV) into the popliteal vein, is a
known complication in patients treated by endovenous
thermal ablation (Radiofrequency or Laser) for varicose
veins of the lower extremities; this extension is referred
to in the literature by Kabnick in 2005 as Endovenous
Heat-Induced Thrombosis (EHITs) [1].
After ultrasound-guided sclerotherapy treatment,
thrombotic extensions into the deep venous segment in
continuity with the treated segment are also likely to
occur, they are called Endovenous Foam-Induced
Thrombosis (EFITs) [2].
The pathophysiology and risk factors leading to these
thrombotic extensions are yet to be fully defined.
A retrospective study by O’Donnel, published in 2015,
showed that thrombotic complications occurred in:

− 4.4% of patients treated with radiofrequency (RF)
− 3.1% with Endovenous Laser (EVL)
− 0.8% by sclerotherapy
− and 2.4% by surgery [3].

Recommendations

Thermal Ablation

Recommendation 25:
We recommend at least two follow-up visits (GRADE 1C):
- A clinical follow-up and a DVT scan within 10 days.
- A clinical and duplex review of treatment results within
3-6 months.

Marshetal. reportedthattheratesofdeepveinthrombosis
(DVT) and EHITs are similar and low in patients treated
with RF or EVL, but post-procedural ultrasound
monitoring is still required for these patients as long as
knowledge on EHITs remains limited [10].
Gillet et al. showed that the level of DVT after ultrasound
guided foam sclerotherapy of the small saphenous vein
was low and that ultrasound monitoring remained

− Following a thermal endovenous procedure, the Haute
Autorité de Santé (French health Authority abbreviated HAS),
report of April 2008 on radiofrequency occlusion of the great
saphenous vein states: “According to the members of the
working group, ultrasound examination is recommended
within 10 days after the occlusion procedure of the GSV by

radiofrequency (high approval). The objective of this
ultrasound examination is to check the effectiveness of the
endovascular procedure and to ensure the absence of
thrombotic phenomena” [4].

− Recommendations for EVL and RF thermal ablation have been
published in the United Kingdom and the United States
[5, 6, 7, 8]:
• Only the American recommendations propose performing

a low-grade ultrasound check 24 to 72 hours after the
procedure to eliminate any thrombotic complications
(grade 2C).

• The NICE (United Kingdom) does not specifically address
this subject.

− TheGuidelinesoftheFirstInternationalConsensusConference
on Endovenous Thermal Ablation for Varicose Vein Disease
- ETAV Consensus Meeting 2012, recommend [9]:
• A “security” check-up 10 days after the procedure,
• A second check 3 to 6 months after the procedure for

evaluation of the results.
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justified 1 to 2 weeks after the procedure only in patients
with medial gastrocnemius vein perforators and those
whose small saphenous vein was directly connected to
the popliteal vein [11].
Lawrence suggests a systematic ultrasound exam to be
performed 48/72 hours after surgery, except for
patients with no history of DVT, or whose GSV diameter
is less than 8 mm at the saphenofemoral junction
(SFJ) [12].
For Jones and Kabnick, performing an ultrasound
examination on the days following endovenous thermal
treatment of the saphenous veins is not justified in
asymptomatic patients [13].

Sclerotherapy

There are no international recommendations for
systematic DUS examination [14].
In France, the Agence Nationale de Sécurité du
Médicament (National Agency for DrugSafetyabbreviated
ANSM), in the Summaries and Product Characteristics
(SPC) of Aetoxisclérol® and Fibrovein®, recommends a
clinical and DUS examination at least one month after
the procedure.
For the ANSM, the objective of this check-up is twofold:
to check the result of the effectiveness of the procedure
but also the absence of side effects, including of course
DVT [15-16].

Endovenous Heat-Induced Thrombosis
(EHIT)

This chapter describes the ultrasound diagnosis of EHITs
in patients consulting 8 to 10 days after a thermal venous
ablation procedure for GSV or SSV.
The ultrasound examination is preferably performed with
a high frequency linear probe, (a microconvex probe may
also be used), in a patient lying (GSV/SSV) or sitting (SSV)
position.

EHITs after thermal ablation of the Great
Saphenous Vein

Kabnick was, in 2005 [1], the first to introduce and classify
EHITs into 4 classes.
This description applies to the saphenofemoral junction
(SFJ) (Table 1, Fig. 1).
In 2010 Peter F. Lawrence [12] proposed a classification
according to 6 occlusion levels, taking into account the
relationship with the epigastric vein and the common
femoral vein (CFV) (Fig. 2).

The following picture (Fig. 3) illustrates, according to
Lawrence’s classification, a level 4 with thrombus
protrusion in the FV, less than 50% (red squares); note
the position of the thrombus in relation to the epigastric
vein (arrow).
In the Kabnick series, the incidence of EHITs is 2.9%,
while it is 2.6% for Lawrence.

Table 1: Endovenous heat-induced thrombosis
classification according to Kabnick.

Class Thrombus extension

1 At the deep and superficial venous network
junction.

2 Extension beyond the junction with a cross-
section diameter of less than 50%.

3 Extension beyond the junction with a cross section
diameter greater than 50%.

4 Deep vein thrombosis occlusive.

Fig. 1: Illustrating the classification of EHITs according to Kabnick.

Common femoral vein

Fig. 2: Classification of the occlusion level of the great saphenous vein
with corresponding treatment according to Lawrence.

Level 1 and 2:
no treatment

4 and 5:
LMWH (Low molecular weight heparins)

Level 3:
physician’s choice

Level 6:
LMWH + Warfarin
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Fig. 3: EHIT level 4
according to Lawrence,
check-up 8 days after
endovenous thermal
ablation of GSV.

Fig. 4: EHIT level 1,
check-up 10 days after
endovenous thermal
ablation of GSV.

Sufian [17] demonstrated a 2.9% prevalence of EHITs in
a series of 6,707 patients treated with RF. In 58.7% of the
cases, the EHITs were class 1 (Kabnick classification),
32% were class 2, 9% were class 3 and only 0.5% were
class 4.
The photo below (Fig. 4) shows a type 1 EHIT, there is
no heat-induced thrombus protrusion in the femoral
vein.

EHITs after thermal ablation of the Small
saphenous vein

There are numerous publications concerning EHITs
following the treatment of GSV; on the other hand, few
publications are found for SSV. Harlander-Lock et al.
described a classification and algorithm for monitoring
and processing the saphenopopliteal junction [18]
(Fig. 5).

Drawing a parallel with SFJ and the consideration of the
epigastric vein in the occlusion level, Gibson suggests
that the presence of a Giacomini vein could protect
against heat-induced thrombus development in the
popliteal vein [19].

EHITs: evolution and treatment

Evolution

For Kabnick, in a short time (less than 24 hours), the
heat-induced thrombus quickly becomes echogenic,
whereas a thrombus found during spontaneous DVT is
rather hypo to isoechoic for several days or weeks [20].
He also notes that induced thrombus rapidly becomes
stable and usually regresses in 10 to 14 days.
In 2006 Kabnick had already reported this notion of more
echogenic thrombus when it came to EHITs. At that time
Kabnick noted the lack of systemic coagulation activation
in these patients [21]. EHITs become echogenic in less
than 24 hours according to him.
The following figures (Figs. 6 and 7) clearly show this
difference in echogenicity. Figure 6 corresponds to a
segment treated by radiofrequency; the control having
been carried out 8 days after the procedure whereas
Figure 7 shows a thrombus clearly more hypo-echogenic
found in a patient who had had calf pain for 10 days
following a prolonged trip by car and for whom a
gastrocnemius venous thrombosis was diagnosed.
Santin et al. described, in 2013 [22], the differences in
histological and ultrasound characteristics of de novo
thrombus (from spontaneous DVT) and those of heat-
induced thrombus. Apart from an obvious histological
difference, it shows a more marked hyperechogenicity
of the thrombus from the EHITs. This hyperechogenicity
could be related to a more pronounced fibroblastic
reaction and edema, which is consistent with Kabnick’s
descriptions.

Epigastric vein

Great saphenous
vein

Common femoral vein

Fig. 5: Classification of the occlusion level at the sapheno-popliteal
junction following radiofrequency treatment of SSV according to
Harlander-Lock.
– Level A and B: no treatment;
– Level C: physician’s choice;
– Level D: LMWH : low molecular weight heparins + Warfarin

Level A Level B Level C Level D

Great saphenous vein

Common femoral vein

sapheno
popliteal
junction
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Fig. 8: EHIT
at the inspection
of the saphenofemoral
junction 8 days after
an RF procedure.

Fig. 9: EHIT
at the inspection
of the saphenofemoral
junction 15 days after
the RF procedure.
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Fig. 6: Great saphenous
vein at Day 8 after
radiofrequency
treatment.

Fig. 7: Gastrocnemius
venous thrombosis.

Fig. 10: EHIT processing algorithm proposed by Kabnick.
– DUS = Duplex Ultrasound;
– LMWH = low molecular weight heparins;
– C = Coumadine;
– No Rx = No prescription.

In the following example, the patient was examined
8 days after RF. A class 1 EHITs is highlighted (Fig. 8).
This patient being asymptomatic, it is simply decided to
check him again 8 days later (Fig. 9). During this new
examination, 15 days after the procedure, the patient
remaining asymptomatic, we notice a more hyperechoic
aspect of the thrombus (arrows).

Treatment

There is no real consensus. For Kabnick the following
algorithm may be proposed (Fig. 10) [20, 23]:
Kabnick offers an 8-day ultrasound check of the
endovenous procedure.

− If a class 1 EHIT is diagnosed then the patient will be checked
every 7-10 days until regression.

− A class 2 EHIT will be treated with low molecular weight
heparins (LMWH) for 10-14 days with subsequent control. In
case of regression the treatment is interrupted otherwise it
is continued.

− Class 3 and 4 EHITs must be treated as DVT in accordance with
the guidelines of the American College of Chest Physician [24].

Great saphenous vein

Common femoral vein

Great saphenous vein

Common femoral vein
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Fig. 12: EFIT type 1, seven days after ultrasound-sclerotherapy
with foam of a SSV.
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Fig. 13: EFIT 5 days later echo-sclerotherapy with foam of a SSV’s
tributary.

For others like Sermsathanasawadi, class 2 EHITs were
resolved in 2 weeks without further treatment. Class 3
EHITs were treated with oral anticoagulants and
disappeared between 2 and 6 weeks [25].
Concerning thromboprophylaxis, North American
guidelines recommend the introduction of one in patients
at risk, such as those with biological or clinical
thrombophilia or obesity [8].
Lawrence reports an additional risk of EHITs in patients
with a GSV diameter greater than 8 mm [12].
Sadek et al. demonstrated that an increase in RF or EVL
fiber distance greater than or equal to 2.5 cm allowed a
significant decrease in class 2 EHITs [23].
Another study published in 2016, involving 67 patients
who underwent endovenous radiofrequency ablation of
the GSV, showed that the positioning of the RF probe
should be between 2 and 2.5 cm from the SFJ to reduce
the incidence of EHITs [26].
Sex, age, Caprini score, complementary phlebectomies,
presence of venous ulcer(s) could also be risk factors
[27-28].
A recent study conducted by Shutze showed that the use
of a 1,470 nm wavelength Laser fiber reduced the
incidence of EHITs compared to 810 nm fibers [29].

Endovenous Foam-Induced Thrombosis
(EFIT)

For EFITs, a classification has also been established
allowing the introduction of therapeutic measures
according to the level of extension [2] (Fig. 11).
Unlike endovenous thermal ablation procedures, no
systematic DUS examination is recommended by the
European Guidelines [14] following treatment with
sclerotherapy.
An ultrasound examination can be performed during a
second appointment agreed with the patient (continuation
of treatment), or at the request of the patient/ or his
general practitioner, in case of unusual pain occurring
after sclerotherapy. The ultrasound examination will preferably be performed

with a high frequency linear probe, (a microconvex probe
may also be used), in a patient lying or sitting depending
on the area explored.
The ultrasound images are essentially the same as those
described during endovenous thermal ablation.
The thrombotic extension is initially iso to hypoechoic
and may be “mobile”. Here too it is often observed that
this extension rapidly becomes hyperechoic (Fig. 12).
Thrombotic extensions may well occur following
treatments performed on GSV or SSV tributaries, but also
during the treatment of any venous segment.
The following example (Fig. 13) shows a thrombotic
extension during the treatment of a SSV reflux tributary

Fig. 11: Endovenous foam-induced thrombosis (EFITs) according to
Kulkarni.
The percentage corresponds to the level of thrombus progression
in the femoral vein.

EFIT type 1

Popliteal artery

Saphenopopliteal junction

Popliteal vein

Occluded perforating vein

Gastrocnemius vein

EFIT 4 complete occlusion
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vein fed by a perforating vein. There is a partial occlusion
of the perforating vein with extension on the first
centimeters of a medial gastrocnemius vein. In this case
the patient had consulted for walking pain a few days
after the sclerosis. The pressure against the occluded
perforator was painful.
The treatment of EFITs also remains unclear.

− Kulkarni in 2013 wrote that class 1 and 2 EFITs could simply
be treated with venous compression and aspirin, class 3 and 4
EFITs could be treated with Warfarin and venous compression
from 6 to 12 months [2].

− Concerning monitoring, Gillet et al. demonstrated that the rate
of deep venous thrombosis after ultrasound-guided foam
sclerotherapy of the small saphenous vein was weak and that
ultrasound monitoring was only justified 1 to 2 weeks after
the procedure in patients with medial gastrocnemius vein
perforators and those whose small saphenous vein was
directly connected to the popliteal vein [30].

Conclusion

The possible occurrence of thrombotic extensions after
sclerotherapy, thermal ablation or varicose vein surgery
has long been known, but their ultrasound search was
most often triggered only in the event of signs of a clinical
call.

With increasingly efficient ultrasound scanners, a better
knowledge of venous disease, and because endovenous
varicose vein treatments are performed by ultrasound
experts, we are entering an era of “hyper-exploration”
and “hyper-documentation” of ultrasound imaging in
phlebology.
This has led to the EHITs and EFITs, which, we must bear
in mind, only correspond to descriptions of ultrasound
images.
While we can welcome this improvement in knowledge,
we must nevertheless retain all our clinical sense and
our analytical capacities. Indeed, an outrageous and
overly alarmist interpretation of images could lead to an
inadequate complexity in the management of the
consequences of procedures, and to “over-treatments”
by anticoagulants, the latter not being themselves
without risks.
In 2014, a literature review on the incidence of
thromboembolic events after endovenous heat and
sclerotherapytreatmentwithfoamofthegreatsaphenous
veins showed a lack of standardization concerning
ultrasound monitoring after endovenous ablation
procedures [31].
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