Non-invasive imaging in the investigation of deep vein thrombosis in pregnancy

by J. R. Harding1 and A. M. Wright2
1Department of Clinical Radiology
2Department of Obstetrics & Gynaecology, Royal Gwent Hospital, Glan Hafren NHS Trust, Newport, Gwent, NP9 4SZ (UK)

 E-mail: hardxray@gwent.nhs.gov.uk

Abstract


Deep vein thrombosis (DVT) is a serious condition which can be complicated by the development of pulmonary embolism, which has a high mortality and morbidity. There is an increased incidence of deep vein thrombosis in pregnant patients. Effective treatment of DVT by anticoagulation dramatically decreases the risk of pulmonary embolism, but poses risks of its own, particularly in pregnancy, and should not be undertaken without a confirmed diagnosis. Thermal imaging is quick, simple, non-invasive, risk-free, cost-effective and highly sensitive in the initial investigation of suspected DVT; a negative thermogram excludes DVT and avoids the necessity for further investigation. Thermal imaging is, however, non-specific; a positive thermogram has a number of possible causes and is an indication for further assessment by venography or Doppler ultrasound to confirm or exclude DVT. Thermography should be considered the initial investigation of choice in clinically suspected DVT in pregnancy, proceeding to venography or Doppler ultrasound only when thermography is positive.
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1. Introduction


There is an increased incidence of deep vein thrombosis (DVT) in pregnancy due to hormonal and mechanical factors in gestation. Patients with DVT usually present with a painful, swollen lower limb, and are at significant risk of the serious, life-threatening complication of pulmonary embolus (PE) which occurs when a fragment of thrombus becomes detached from the DVT. PE is immediately fatal in 30% of cases [1,2], and can cause significant morbidity in survivors.


Treatment of DVT by anticoagulation can have complications, particularly haemorrhage, and in pregnancy also has risks to the developing embryo or foetus [3]. Anti-coagulation should not, therefore, be undertaken without a definite, confirmed diagnosis of DVT (or PE). Clinical diagnosis is unreliable, as DVT can be indistinguishable clinically from various other conditions, including ruptured Baker's (popliteal) cyst, muscle tears, and cellulitis, and furthermore, swollen, oedematous lower limbs are common in pregnancy, especially in the later stages. Reliable investigations are therefore required to rule in or rule out DVT in clinically suspected cases, so that treatment is only undertaken in confirmed cases, and this is of even greater importance in suspected DVT in the pregnant patient.


The "gold standard" investigation for DVT is lower limb venography, a highly sensitive and specific test which is widely available [4]. This is an invasive investigation, however, with recognised complications; it exposes the patient to ionising radiation from X-rays and this is best avoided in pregnancy because of the risk to the developing embryo or foetus.


In recent years, duplex Doppler ultrasound has gained popularity [5], replacing venography in many institutions, but it has the disadvantages of being time-consuming, operator dependent, interpretation being to some extent subjective, and exclusion of DVT confined to the calf veins can be difficult or impossible [6].


Thermal imaging was first described in the investigation of DVT in 1972 [7]. It has been shown that thermographic investigation of DVT can avoid the need for further investigation by venography or duplex Doppler ultrasound [8]. Whilst thermography is non-specific, it has the advantage of being highly sensitive (approaching 100%) [9], and is non-invasive, risk-free, does not expose the patient to ionising radiation, is not operator dependent or subjective in interpretation, and it is simple, quick and cheap to perform. In acute DVT, the presence of propagating thrombus in the deep veins causes increased skin temperature in the affected lower limb due to the action of vaso-active amines on the capillary skin circulation [10]; thermal imaging detects this increased skin temperature along with loss of the normal 3oC temperature gradient down the affected lower limb [11].


The aim of this study was to prospectively assess clinically suspected DVT in pregnancy using thermal imaging as the initial investigation, and to evaluate how many of these patients could avoid further investigation by virtue of normal thermal imaging. 

2. Methods

30 thermograms were performed in this study: 28 were performed in 27 pregnant patients (one patient presented with two separate episodes of suspected DVT 5 weeks apart). The age range of these patients was 18-38 years, mean 28 years. Gestational age ranged from 8-40 weeks, mean 28 weeks. There were two additional patients with clinically suspected DVT in whom pregnancy was a possibility because of missed menstrual periods. The site of the suspected DVT was in the right lower limb in 15 cases, in the left lower limb in 12 cases, and bilateral in 3 cases.

3. Results

Thermal imaging was normal, excluding DVT, in 29 out of 30 cases (97%). Only one patient (33 weeks gestation) had slightly increased temperature in the calf on the symptomatic side. After discussion with the referring obstetrician who was very suspicious of DVT clinically, a limited venogram was performed - this showed no evidence of DVT.

4. Discussion

Thermal imaging is a useful method of initial investigation in suspected DVT in pregnancy, avoiding further investigation in 97% of patients. Compared with the usual alternative investigations, it is cheap, easy to perform, and not operator dependent. Compared with venography, it is non-invasive and does not involve ionising radiation or risks of contrast allergy. Further, compared to duplex Doppler ultrasound, it is found to be quick and easy to perform. It is suggested that the ideal investigative pathway in clinically suspected DVT in the pregnant patient should be thermography first, proceeding to Doppler ultrasound only when thermography is positive, and finally proceeding to venography only after negative or equivocal duplex Doppler ultrasound.
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