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A 16-Year Haemodynamic Follow-up of Women with Pregnancy-related
Medically Treated Iliofemoral Deep Venous Thrombosis

S. Rosfors∗1, A. Norén1, R. Hjertberg2, L. Persson1, K. Lillthors1 and S. Törngren3

Karolinska Institutet: Departments of 1Clinical Physiology, 2Gynecology/Obstetrics and
3Surgery at Stockholm Söder Hospital

Objectives: to evaluate clinical and functional long-term outcomes following pregnancy-related medically treated
iliofemoral deep venous thrombosis (DVT).
Design: retrospective follow-up of patients identified through a registry search.
Material and methods: twenty-five women underwent clinical examination, colour duplex ultrasound and computerised
strain-gauge plethysmography on two occasions a mean of nine and 16 years after DVT.
Results: 40% of the patients were completely asymptomatic and 52% had no clinical signs of venous disease after a
mean follow-up of 16 years. The clinical signs were in general mild, and none of the 25 patients had skin changes or
ulcers. Deep venous reflux was found in 36% of the patients; the same percentage at nine- and 16-years follow-up, and
24% had normal ultrasonographic appearance of all deep veins. None of the patients had plethysmographic evidence of
outflow obstruction. There was a significant relationship between measures of venous reflux and the presence of leg
swelling, but there was no clear relation between functional abnormalities and the extent of the initial DVT.
Conclusion: even after 16 years there are relatively mild symptoms and signs of venous disease in women with medically
treated pregnancy-related iliofemoral DVT. Our results do not support earlier stated opinions that these patients represent
a particular risk group for developing post-thrombotic syndrome.

Key Words: Deep venous thrombosis; Pregnancy; Post-thrombotic syndrome; Ultrasonography; Strain-gauge plethys-
mography.

Introduction term symptoms and signs compared with other groups
of patients with previous DVT.4,5

The incidence of deep venous thrombosis (DVT) in In an earlier study, we compared the outcome after
the general population is around 1.4–1.8 per 1000 nine years for women with pregnancy-related ilio-

femoral venous thrombosis who had undergone sur-inhabitants.1,2 The incidence of DVT during pregnancy
gical thrombectomy, with those who had receivedor in the early puerperium is reported to be around
only medical treatment.6 In that retrospective non-0.5–1.0 per 1000 live births.3 There is an increased risk
randomised comparison we found no evidence forfor iliofemoral DVT during the last trimester and
surgical treatment being superior to conservative ther-shortly after delivery, possibly due to obstruction of
apy. Somewhat surprisingly, we found only mild func-iliac veins by the enlarged uterus in combination with
tional abnormalities and few post-thrombotic signs inhypercoagulability induced by pregnancy. These DVTs
both groups, and about 50% of the patients wereoften arise in the iliac veins, propagate distally and
completely asymptomatic.will sometimes involve the whole limb if not diagnosed

In the present study, we have focused on the earlierand treated at an early phase. Pregnancy-related DVT
described group of women with iliofemoral DVTis of particular clinical importance as it involves fertile
treated non-surgically, to evaluate whether the rel-women with long life expectancy during which the
atively beneficial clinical outcome of conservativepost-thrombotic syndrome may develop. Earlier stud-
treatment after nine years is also maintained for aies suggested that this group has a higher rate of long-
mean follow-up of 16 years. Furthermore, we aimed
to relate the clinical and functional results to the

∗ Please address all correspondence to: S. Rosfors, Department of extent of the initial thrombosis, to evaluate whether aClinical Physiology, Stockholm Söder Hospital, S-118 83 Stockholm,
Sweden. beneficial clinical outcome was particularly common
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Follow-up 2in women with DVT limited to the iliac veins above
the groin.

During the period February to October 2000, all 25
patients were seen at the Vascular Laboratory at Stock-
holm Söder Hospital, and underwent colour duplex
ultrasound and computerised strain-gauge plethys-

Materials and Methods mography, followed by a clinical examination by a
vascular surgeon (ST) including a detailed CEAP-

Patients classification.7 The clinical examination was performed
without knowledge of results from the preceding tests.A search from a registry of patients with venous The CEAP-scoring included clinical classification (0–6),thrombosis during pregnancy or puerperium in the scoring for each symptom (0, no symptom; 1, mild/Stockholm area from 1978 to 1989 was performed in moderate; and 2, severe) and disability score (0–3).7

the early 1990s. The search identified 37 women with The mean follow-up time was 16 years (range 10–24).conservatively treated iliofemoral DVT (i.e. with no Before this visit at the hospital, all charts, includingsurgical interventions), and 25 of these women could reports from phlebography and computerised tomo-be traced and agreed to take part in a long-term follow- graphy, were re-evaluated to obtain a definite andup study. Seven of the 37 could not be reached, and reliable description of the extent of the initial thrombus.five women declined to participate. Eighteen of the 25 The subjects were then classified into three groupsDVTs were diagnosed during pregnancy, and seven depending on the degree of extension of the thrombus:were diagnosed during puerperium. Twenty of the 25 Group 1, from iliac vein to groin (n=8); Group 2, fromDVTs were left-sided (p<0.001). Two of the patients iliac vein to femoral vein (n=8); Group 3, from iliachad a history of previous DVT, in both cases affecting vein to below the knee (n=7). Two women could notthe contralateral limb. be classified reliably: one had the initial diagnosticDuring pregnancy or puerperium, the women had procedures done in Mexico, and the diagnostic reportsbeen treated with heparin from the time of diagnosis, for the other could not be found. This classificationinitially given as a continuous i.v. infusion. This was was done by one of the authors (RH), who was notcontinued for 5–10 days with s.c. injections. The hep- involved in the clinical or functional follow-up.arin dose was generally adjusted to give an APT-time Clinical examinations as well as plethysmographyof one and a half to twice the prolongation of the and ultrasonography were performed and interpretednormal time. Nineteen women were transferred to oral without knowledge of the group assignment. The sameanticoagulants post partum. Two of the seven women equipment was used for both follow-up examinations.with post-partum thrombosis received streptokinase. Mean ages and mean follow-up times were not sig-Elastic stockings and early mobilisation were used for nificantly different between the three groups (Table 1:general treatment. Further data concerning this group see Statistics, below).has been presented earlier.6

All patients gave their consent to participate in the
investigation and the follow-up was approved by the
local ethics committee. Colour duplex ultrasound

Duplex scanning was performed with a colour flow
duplex imager (Acuson 128 XP, Mountain View, CA,
U.S.A.). Depending on the depth of the vessel to beFollow-up 1
examined, an imaging transducer of 4, 5 or 7 MHz
was selected in conjunction with pulsed and colourThis follow-up was performed during a 14-month

period (November 1992 to January 1994) and consisted flow Doppler.
The patients were examined in the morning fol-of a clinical examination, colour duplex ultrasound

and computerised strain-gauge plethysmography. The lowing overnight fasting. Venous flow was evaluated,
with the patient in the supine position, in the inferiormean age of the patients at this follow-up was 37 years

(range 25–48) and the mean follow-up time was nine vena cava, iliac veins, femoral and popliteal veins,
using a low velocity gain setting of the duplex imager.years (range 4–17). Since most of the results from

follow-up 1 have been presented earlier,6 this report The occurrence of vessel wall abnormalities (ir-
regularities, wall-thickening, decreased lumen) andfocuses on results from follow-up 2 and the changes

occurring from follow-up 1 to follow-up 2. flow in abnormal collateral veins were denoted and
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Table 1. Clinical data at 16 years’ follow-up for 25 patients with proximal deep venous thromboses during pregnancy. Results are
shown as means (range) or numbers of patients (%). Extent of the initial thrombus: Group 1, iliac vein to the groin; Group 2, iliac to
femoral vein; Group 3, iliac to below-knee veins.

All patients Group 1 Group 2 Group 3
(n=25) (n=8) (n=8) (n=7)

Mean age at follow-up (years) 43 (32–55) 43 (39–48) 44 (37–51) 43 (32–55)
Mean follow-up time (years) 16 (10–24) 16 (12–20) 17 (12–24) 15 (10–19)
Side of DVT (right/left) 5/20 3/5 1/7 0/7
New DVT during follow-up 6 (24%) 1 (12%) 2 (29%) 2 (29%)

Ipsilateral leg 3 (12%) 0 0 2 (29%)
Contralateral leg 3 (12%) 1 (12%) 2 (29%) 0

Symptomatic 15 (60%) 3 (37%) 6 (75%) 4 (57%)
Leg swelling 13 (52%) 3 (37%) 4 (50%) 4 (57%)
Venous claudication 8 (32%) 3 (37%) 3 (37%) 2 (29%)

Disability score, mean (range) 0.76 (0–2) 0.50 (0–2) 1.12 (0–2) 0.57 (0–1)
Total clinical score, mean (range) 2.0 (0–7) 1.75 (0–4) 2.5 (0–7) 1.9 (0–5)

Two patients could not be classified into a group, as the extension of the initial thrombus could not be verified.

used to identify post-thrombotic changes. Valvular less than 0.1 ml/100 ml over 20 s), the cuffs were rap-
idly released, allowing outflow of the accumulatedfunction in veins between the groin and the knee was

evaluated with the patient in a standing position. Veins blood and a fall in the volumetric curve. Variables
describing the volumetric curve were simultaneouslybelow the knee were evaluated with the patient in a

sitting position with the leg dependent. Reflux for a calculated for each limb by the software of the unit
using the DVT mode as follows:9duration of more than 0.5 s following distal manual

compression was considered significant.8

Venous volume (VV, ml/100 ml): the maximum vol-
The following 16 segments were used for anatomic ume change during the occlusion phase.

CEAP-classification,7 and either post-thrombotic Venous emptying (VE, ml/100 ml per min): the out-
changes or valvular reflux were considered a positive flow rate during the first second after deflation.
finding: reticular veins; great saphenous vein above EV4/VV: the volume of blood expelled during the
the knee; great saphenous vein below the knee; short initial 4 s divided by the maximum venous volume.
saphenous vein; other superficial vein; inferior vena

We used our earlier described diagnostic criteriacava; common iliac vein; external iliac vein; other
for interpretation of plethysmographic evidence ofpelvic veins; common femoral vein; superficial femoral
outflow obstruction with this equipment.10,11 Thesevein; popliteal vein; posterior tibial or fibular veins; calf
include a decision graph with three interpretationsmuscular veins; thigh perforators, and calf perforators.
written out as “obstruction” (VE Ζ50 and EV4/VV
Ζ0.60), “free flow” (VE >50 and EV4/VV >0.60) or
“equivocal” (all other results).

The same equipment was used to measure volumeComputerised strain-gauge plethysmography
changes during and after a standardised muscular
exercise of 15 knee bends, but now using the softwareThis procedure included two parts: a static measure-

ment of venous volume and outflow capacity and program “Venous insufficiency mode” (VI mode). For
this part of the procedure, the patient stands with thea dynamic measure of volume changes following

muscular exercise, using a computerised strain-gauge wires applied just proximal to the malleolus. During
calf muscle exercise, venous blood is expelled from theplethysmograph (Phlebotest, Eureka AB, Sweden).

Venous outflow capacity and venous volume were foot and the calf. Afterwards the volume is gradually
restored by arterial inflow and, in patients with venousmeasured with the patients laying supine with their

heels resting on a heel support that elevated the calves valvular insufficiency, this is accompanied by reflux
of venous blood. A short time for refilling indicates40 cm above bed level. The inflatable cuffs were

wrapped around the thighs and the strain-gauge wires venous reflux and a low refilling volume is usually
supposed to indicate abnormal muscle pump function.were placed around the largest diameter of each calf.

Temporary venous occlusion was established by in- Half-refilling times (T1
2) and refilling volumes (RV)

were automatically calculated and printed out nu-flating the thigh cuffs to a pressure of 60 mmHg. When
a volumetric plateau was established in both legs merically and graphically by the unit’s software.12 The

test was then repeated after occlusion of the superficial(detected by the instrument when venous filling was
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veins using a below-the-knee cuff inflated to 80 mmHg. all of these were still in CEAP clinical class 2. There
was no significant relation between clinical class andReproducibility of the plethysmographic procedures

was tested by repeated studies in the following initial thrombus extension, but the percentage of
patients lacking signs of venous disease decreasedsequence: DVT mode, VI mode and repeated DVT

mode for odd-numbered patients, and VI mode, DVT as thrombus extension increased. Thus, five of eight
patients (62%) in Group 1, four of eight patients (50%)mode and repeated VI mode for even-numbered

patients. The repeated studies did not include oc- in Group 2 and three of seven patients (43%) in Group
3 were in class 0.clusion of superficial veins.

There was no significant difference between the
groups regarding the frequency of symptomatic
patients. The most common symptom was mild toStatistics
moderate degree of leg swelling. Eight patients ex-
perienced pain during walking (venous claudication);If not otherwise stated, numerical data are presented
this was mild in six of these patients, and severe inas means and 95% confidence intervals (CI). Dif-
two (one patient in Group 2 and one in Group 3).ferences of means were tested for statistical significance
Severe claudication was defined as pain emergingby a one-way analysis of variance when three groups
during exercise that was not relieved spontaneouslywere compared, and by two-sided Student’s t-tests
shortly after exercise and which limited the patientswhen the comparison was restricted to two groups.
walking ability. One of them sometimes used anageticsChanges between follow-up 1 and follow-up 2, and
to relieve the pain. Symptoms in relation to initialbetween plethysmographic measures with and with-
thrombus extension are shown in Table 1.out superficial venous occlusion, were analysed by

Disability score was in general low, as 21 of 25two-sided paired t-tests. Linear regression or Spear-
women reported that they were functioning in dailyman’s rank correlation were used to analyse re-
activities without the need for a support device (scoreslationships between different variables. Differences
0–1). Four patients scored 2 as they were symptomatic,between proportions were analysed by Chi-square test.
but undertaking full daily activity with stockings. TheStatistical significance was assumed if p was less than
disability score did not differ significantly between0.05.
the groups. Group assignment did not significantlyThe standard error (s) of a single plethysmographic
influence the total clinical score (i.e. the sum of scoringdetermination was estimated from duplicate meas-
for symptoms and disability score).urements and calculated as: s=SDdiff/◊2. The co-

efficient of variation (CV) describes the variation as a
percentage of the pooled mean values (x) and was
calculated according to the formula: CV (%)=s/x × Colour duplex ultrasound at 16 years follow-up
100.

One patient in Group 3 still had occluded iliac veins.
The prevalence of deep venous reflux in patients with
DVT above the groin (Group 1) did not differ fromResults
that seen in those patients with DVT extending to
below the groin (Groups 2–3) (p=0.47).Clinical examination at 16 years follow-up

Six of the patients (24%) had normal ultra-
sonographic appearance of all deep veins (i.e. no refluxSix patients had been treated for re-thrombosis during

follow-up (Table 1). However, none of these did affect and no post-thrombotic changes): two of these be-
longed to Group 1, three to Group 2 and one to Groupgroup belongings based on initial thrombus extension,

since ipsilateral re-thrombosis was seen only in two 3. Three of the patients in Group 1 had post-thrombotic
changes in the superficial femoral vein, although thispatients in Group 3 with initial thromboses in the

whole leg. These two patients suffered from ipsilateral segment was supposed to be unaffected. In two of
these three cases, venous reflux was detected in deepre-thromboses in the calf.

Thirteen of the 25 patients (52%) were in CEAP veins below the groin.
There was a slight increase in the mean number ofclinical class 0 (no signs of venous disease); six patients

were in class 1, and six patients were in class 2 (varicose involved segments from Group 1 to Group 3; however,
the overlap was large and there was no statisticallyveins >4 mm). None of the patients had ulcers or

trophic skin changes. Three of the patients had under- significant relationship between extension of DVT and
number of involved segments (Table 2).gone surgery for varicose veins during the follow-up;
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Table 2. Duplex results at 16 years’ follow-up in 25 patients with proximal deep venous thrombosis during pregnancy. Results are
shown as numbers of patients (%) or numbers of venous segments involved (range) for all patients and in relation to extent of the
initial thrombus.

All patients Group 1 Group 2 Group 3
(n=25) (n=8) (n=8) (n=7)

Post-thrombotic changes 19 (76%) 6 (75%) 5 (63%) 5 (71%)
Reflux in any deep vein 9 (36%) 2 (25%) 3 (38%) 3 (43%)
Reflux in:

Femoral vein 8 (32%) 2 (25%) 3 (38%) 2 (29%)
Popliteal vein 7 (28%) 1 (13%) 3 (38%) 2 (29%)
Posterior tibial veins 8 (32%) 2 (25%) 2 (25%) 3 (43%)
Great saphenous vein 6 (24%) 1 (13%) 2 (25%) 2 (29%)

Number of segments involved 3.3 (0–7) 2.1 (1–3) 3.6 (0–7) 4 (1–7)

For definitions of Groups 1–3, see Table 1. Two patients could not be classified into a group, as the extension of the initial thrombus could
not be verified.

Table 3. Plethysmographic results at 16 years’ follow-up, in 25 patients with proximal deep venous thrombosis during pregnancy.
Results are shown as means and 95% confidence intervals for all patients and in relation to extent of the initial thrombus.

All patients Group 1 Group 2 Group 3
(n=25) (n=8) (n=8) (n=7)

Venous emptying, VE (ml/100 ml per min) 95 (87–104) 99 (86–111) 92 (73–112) 101 (91–112)
Venous volume, VV (ml/100 ml) 5.6 (5.1–6.0) 5.5 (4.8–6.1) 5.7 (4.7–6.8) 5.9 (5.5–6.4)
EV4/VV 0.62 (0.59–0.65) 0.63 (0.59–0.68) 0.63 (0.56–0.70) 0.59 (0.54–0.65)
Half-refilling time, T1

2 (s)∗ 8.3 (5.9–10.7) 10.5 (4.5–16.5) 4.7 (2.5–7.0) 9.7 (6.0–13.4)
T1

2 after occlusion of superficial veins∗ 7.4 (5.9–8.9) 8.6 (5.2–11.9) 5.6 (4.3–7.0) 7.9 (4.7–11.0)
Refilling volume, RV (ml/100 ml)∗ 1.06 (0.80–1.32) 1.40 (0.85–1.95) 0.77 (0.51–1.01) 1.04 (0.55–1.53)
RV after occlusion of superficial veins∗ 1.08 (0.80–1.35) 1.44 (0.86–2.02) 0.74 (0.37–1.11) 1.09 (0.57–1.60)

For definitions of Groups 1–3, see Table 1. Two patients could not be classified into a group, as the extension of the initial thrombus could
not be verified.
∗ These measures include only 24 patients (7 patients in Group 2) since one recording was technically inadequate.

Computerised strain-gauge plethysmography at 16 years four patients in Group 3 were classified as “equivocal”.
We have no internal established reference values forfollow-up

measures of venous reflux or muscle pump dys-
function. With the use of the same equipment, anotherOne plethysmographic study during knee bends (T1

2

and RV from one patient in Group 2) was excluded group has suggested a lower normal limit for T1
2 of

7 s.12 Using this limit, 13 patients (52%) had “normalbecause of technically inadequate recordings.
No significant differences were found between the T1

2” and three patients in Group 1, five patients in
Group 2 and two patients in Group 3 had “reducedgroups regarding outflow capacity, venous volume or

indices of venous reflux/muscle pump function (see T1
2”.
There was a significant negative relationship be-Table 3). Neither were there any significant differences

when subjects with DVT above the groin (isolated iliac tween T1
2 and presence of leg swelling (r=−0.53,

p<0.01). Leg swelling, however, was not significantlyDVT, n=8) were compared with those with DVT both
above and below the groin (Groups 2–3, n=15). Half- related to variables measuring outflow capacity. Spear-

man’s rank correlation between the degree of venousrefilling times were unaffected by the occlusion of
superficial veins in Groups 1–2, while in Group 3 there claudication (0–1–2) and plethysmographic measures

demonstrated significant correlations between clau-was a significant decrease in T1
2 after occlusion of

superficial veins (p<0.05). Refilling volume did not dication and T1
2 (r=−0.64, p<0.001) and RV (r=−0.64,

p<0.001). There was a borderline significance betweenchange significantly following occlusion of superficial
veins in any of the groups. degree of claudication and EV4/VV (r=−0.39, p=

0.056).None of the patients had plethysmographic evidence
of outflow obstruction (VE Ζ50 and EV4/VV Ζ0.60). Measures of reproducibility assessed from duplicate

measurements are shown in Table 4. Generally, meas-Fourteen patients had results compatible with “free
flow” and 11 were classified as “equivocal”. In all of urements of volume changes during and after knee

bends were less reproducible than static measurementsthe latter cases VE >50, but EV4/VV Ζ0.60. Three
patients in Group 1, three patients in Group 2 and of volumes and outflow capacity.
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Table 4. Measures of reproducibility for computerised strain-gauge Table 5. Change in plethysmographic variables from follow-up 1
to follow-up 2.plethysmography.

Standard error Coefficient Number of Number of Number of
patients with patients with patients withof a single of variation

determination (CV) increase decrease no true
alteration(s)

Venous emptying, VE 9 ml/100 ml per 10% VE:
Group 1 5 (62%) 0 3 (38%)min

Venous volume, VV 0.4 ml/100 ml 8% Group 2 6 (75%) 0 2 (25%)
Group 3 2 (29%) 0 5 (71%)EV4/VV 0.05 7%

Half-refilling time, T1
2 3.0 s 30% VV:

Group 1 3 (38%) 0 5 (62%)Refilling volume, RV 0.22 ml/100 ml 24%
Group 2 6 (75%) 0 2 (25%)
Group 3 3 (43%) 0 4 (57%)

EV4/VV:
Group 1 3 (38%) 1 (12%) 4 (50%)
Group 2 2 (25%) 0 6 (75%)
Group 3 1 (14%) 0 6 (86%)

T1
2:Changes during follow-up: comparison between findings
Group 1 1 (12%) 1 (12%) 6 (75%)at follow-up 1 (9 years) and follow-up 2 (16 years) Group 2∗ 0 1 (14%) 6 (86%)
Group 3 0 0 7 (100%)

RV:The mean time difference between follow-up 1 and
Group 1 1 (12%) 1 (12%) 6 (75%)follow-up 2 was 6.8 years (median 7, range 6–8 years). Group 2∗ 1 (14%) 2 (29%) 4 (57%)

Fourteen patients (56%) were symptomatic at follow- Group 3 2 (29%) 2 (29%) 3 (43%)
up 1 compared with 15 patients (60%) at follow-up 2.

See Table 1 for definition of Groups 1–3 and Table 4 for definitionThe number of patients with deep venous reflux of plethysmographic variables.
(any vein) at duplex examination was the same on ∗ These measures include only seven patients since one recording

was technically inadequate.both occasions. There were similar results at follow-
up 1 and follow-up 2 regarding valvular function at
femoral and popliteal levels; however, there was a

Discussionsignificant increase in the number of patients with
reflux in the posterior tibial veins (follow-up 1=1 In this study there was no progression of venouslimb, follow-up 2=8 limbs, p=0.01). Newly developed symptoms from 9 years to 16 years follow-up, andposterior tibial vein reflux was seen in two patients in only in a few cases could haemodynamic deteriorationGroup 1, one patient in Group 2 and three patients in be documented. There was no clear relation betweenGroup 3. functional abnormalities and the extent of the initialVE increased with 22 ml/100 ml per min (CI 16–28, DVT.
p<0.01) and VV increased with 1.0 ml/100 ml (CI 0.7–
1.3, p<0.01) from follow-up 1 to follow-up 2, although
EV4/VV remained unchanged [0.60 (CI 0.56–0.63) vs
0.62 (CI 0.59–0.65)]. This pattern was in seen in all three Clinical findings and symptoms
groups, and the increase was statistically significant in
Groups 1 and 2 (p<0.01 for both EV and VV in both Forty per cent of the patients were completely

asymptomatic and 52% had no clinical signs of venousgroups). There were no significant changes in T1
2 or

RV from follow-up 1 to follow-up 2. disease after a follow-up of 10–24 years. The clinical
signs were in general mild, and none of the 25 patientsFrom the measures of reproducibility for plethys-

mographic variables, the 95% confidence interval for had skin changes or ulcers. A mild degree of swelling
was the most commonly found symptom, and exercise-the error-free value of a single measurement can be

calculated (2 s) and used to estimate when a change limiting venous claudication was described by two
patients. Both of these patients had initial DVT ex-in a variable between to observations is likely to

represent a true alteration. Applied to our data, a tension below the groin, and deep venous reflux were
found in both popliteal and posterior tibial veins. Onechange in T1

2 of more than 6 s (see Table 4) between
follow-up 1 and follow-up 2 will indicate a true al- of them had still an occluded iliac vein segment. Thus,

signs and symptoms generally attributed to the post-teration. By this approach, the results show an increase
in VE in 60% of the patients and no true alteration in thrombotic syndrome were seen in less than 10% of

the patients. This contrasts for example to the follow-the remaining 40%. Results for patients in the different
groups are shown in Table 5. up study by Saarinen et al.13 reporting chronic skin
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changes in 71% after 10 years in a mixed population Another finding was that definite abnormalities (vessel
of patients with DVT. wall changes and reflux) could be demonstrated in

The results from the present study clearly indicate venous segments without any previously known DVT.
that even after 16 years follow-up, conservatively This observation has also been described by other
treated iliofemoral thromboses during pregnancy do authors,18,19 and mechanisms such as dilatation due to
not carry a high risk for post-thrombotic complications inflammatory mediators have been discussed as a
as reported in some other studies for iliofemoral DVT cause of valvular dysfunction. This does not, however,
in general or in relation to pregnancy.4,5,13,14 On the explain the occurrence of post-thrombotic vessel wall
contrary, we found fewer complications than in most changes, which are more likely to be the result of
other studies. These results do not support pregnancy- silent re-thromboses during follow-up or to thrombus
related iliofemoral thrombosis as a particular risk progression during treatment.20 The latter situation
group for developing post-thrombotic syndromes.4,5 has been described to occur in up to 30–40% of patients,
One possible explanation is that regular supervision, using serial ultrasound examination,21,22 and can con-
more extensive use of compression stockings and pro- tribute to the lack of obvious relation between initial
phylactic treatment for recurrent DVT have provided thrombus extension and markers of post-thrombotic
more beneficial long-term outcomes when compared syndrome both in the present study and that of other
with earlier series. This has also been suggested by authors.16

other authors who have demonstrated fewer post-
thrombotic complications than expected.15–17 We chose
to include two patients who, in addition and prior to
anticoagulation, also received streptokinase post-
partum. These patients belonged to Group 1 and Group

Computerised strain-gauge plethysmography2, respectively, and did not show any better outcome
than the rest of the patients. Both these patients were

Venous emptying increased during follow-up. Sincesymptomatic with swelling and mild degree of venous
the relation between measures of outflow capacityclaudication.
and venous volume was essentially unchanged, theWe were not able to prove that isolated iliac DVT
increase in venous emptying can be largely explainedhad a better prognosis compared with more extensive
by an increase in venous volume. This is possiblyones. There was, however, a clear trend supporting
an effect of dilatation of deep veins and collaterals.this hypothesis and a larger series of patients might
However, no outflow obstructions of importance werehave given more clear conclusions. This highlights the
noted, but 11 of the patients had somewhat reducedproblems in gathering large samples for this kind of
EV4/VV, which might represent minor degrees of rel-long-term follow-up, as our material includes two-
ative outflow obstructions. In contrast to VE and VV,thirds of all conservatively treated pregnancy-related
this quotient showed some, although weak, correlationiliofemoral DVTs in the whole of the Stockholm area
to symptoms (i.e. degree of venous claudication, p=over 12 years.
0.056).

Stronger relationships to symptoms were found for
measurements during knee bends, which highlights
the importance of using dynamic methods to studyDuplex ultrasound results
functional abnormalities in the venous system. Our
findings corroborate earlier observations, using ple-We found deep venous reflux in 36% of the patients:
thysmography, stating that most sequelae of the post-the same percentage at nine- and 16-years follow-up.
thrombotic syndrome can be attributed to loss of valv-The number of patients with reflux in the posterior
ular function rather than to outflow obstruction.23tibial veins increased during the follow-up. This might

One natural drawback to using dynamic meas-represent valvular dysfunction secondary to pro-
urements, rather than static, is the low reproducibilitygressive dilatation of distal deep veins in patients with
found for most variables measured during and afterreflux in more proximal veins. In some cases, a distal
exercise. For example, we found a CV for T1

2 of 30%.re-thrombosis possibly explains this finding.
Similar findings have also been described earlier forIt was interesting to note that a detailed ultra-
healthy subjects.24 This factor makes this method rathersonographic examination performed by highly ex-
insensitive for detecting minor differences from oneperienced operators failed to demonstrate any venous
examination to another. Nevertheless, we could dem-abnormalities in a quarter of the patients, even in

patients with prior DVT engaging the whole limb. onstrate both functional deterioration and functional

Eur J Vasc Endovasc Surg Vol 22, November 2001



Long-term Follow-up of Pregnancy-related DVT 455

outcome of proximal vein thrombosis during pregnancy is notimprovement in individual patients during follow-
improved by the addition of surgical thrombectomy to anti-ups, regardless of the initial thrombus extension, im- coagulant treatment. Eur J Vasc Endovasc Surg 1996; 12: 31–36.

7 Ad Hoc Committee American Venous Forum. Classificationplicating a complex and possibly multifactorial cause
and grading of chronic venous disease in the lower limb. Afor the development of post-thrombotic sequelae.
consensus statement. J Cardiovasc Surg 1997; 38: 437–441.Regarding T1

2, we found a decrease following oc- 8 Szendro G, Nicolaides AN, Zukowski AJ et al. Duplex scanning
in the assessment of deep venous incompetence. J Vasc Surgclusion of superficial veins in patients with initial DVTs
1986; 4: 237–242.extending into veins below the knee. This possibly

9 Shi Z, Boccalon H, Elias A, Garcia-Serrano A. Ple-indicates more serious abnormalities in deep veins thysmographic findings in normal subjects using a capacitance
mode. Int Angiol 1992; 11: 127–131.below the knee.

10 Rosfors S, Ahlström H, Boccalon H et al. Computerized
strain-gauge plethysmography using a capacitance mode in the
diagnosis of deep venous thrombosis. Scope on Phlebology and
Lymphology 1996; 3: 8–12.

Conclusions 11 Rosfors S, Norén A. Venous haemodynamics and morphology
in relation to recanalisation and thrombus resolution in patients
with proximal deep venous thrombosis. Phlebology 1999; 14:Even after 16 years, there were relatively mild symp- 33–38.

toms and signs of venous disease in this group of 12 Rooke TW, Heser JL, Osmundson PJ. Exercise strain-gauge
plethysmography: evaluation of a “new” device for assessingwomen with medically treated pregnancy-related ilio-
lower limb venous incompetence. Angiology 1992; 43: 219–228.femoral DVTs. This contrasts with some earlier reports 13 Saarinen J, Sisto T, Laurikka J, Salenius J-P, Tarkka M. Late

and supports the idea of a non-surgical, but aggressive sequelae of acute deep venous thrombosis: evaluation five and
ten years after. Phlebology 1995; 10: 106–109.medical approach regarding treatment of this im-
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