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Extensive Lower Limb Deep Vein Thrombosis
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Dehydration: A Case Report for Unusual
Precipitating Factor
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Abstract: The incidence of deep vein thrombosis (DVT) has been related to a number of risk factors, including genetic and acquired
prothrombotic conditions, infections, inflammatory diseases, hematologic disorders, trauma, and drug use. Dehydration is a known
independent risk factor for the development of thrombosis; however possibly insufficient evidence to form a strong association. The
purpose of this case report is to present a 30-year-old male with DVT provoked by acute gastroenteritis-induced dehydration. The
patient presented to the emergency department (ED) with a recent history of watery diarrhea for four days, for which he was diagnosed
with gastroenteritis and managed at an outpatient care facility. The patient visited the ED again with a complaint of a one-day history
of progressively worsening continuous pain in his left lower calf associated with swelling. The ultrasound-Doppler/duplex scan for the
left lower limb venous system showed negative augmentation signs and non-compressibility of the deep venous system with partial
occlusion/echogenic thrombosis extending from the external iliac vein, saphenofemoral junction, superficial femoral vein, popliteal
vein, anterior tibial vein, and posterior tibial artery vena comitans. The patient was diagnosed with acute extensive DVT (multiple
emboli). Patient care (medical treatment plan/therapeutic anticoagulation) was started in the ED and continued in the Critical Care Unit
for close monitoring and care for a couple of days, after which he was transferred to the ward and then discharged in stable condition.
He was prescribed a three-month course of appropriate medication regimen. This rare case presentation is a reminder to emergency
physicians that dehydration might induce DVT and all patients, regardless of age, diagnosis or comorbidities, should always be risk
assessed upon presentation and discharge, and prophylaxis should be provided according to their risk profile.
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Introduction
Deep vein thrombosis (DVT) occurs when a blood clot (thrombus) forms in one or more of the deep veins in the body. DV Ts
can occur in the upper and lower extremities. In the lower extremity, they are typically classified as either proximal, affecting
the popliteal, femoral, or iliac veins, or distal, affecting the calves and lower leg veins.' While all DVTs are dangerous,
proximal DV Ts are more likely to result in a pulmonary embolism (PE), which is responsible for 10% of all hospital deaths.”
The importance of monitoring for and diagnosing DVTs in hospitalized patients is well understood, but DVTs discovered
during outpatient care, particularly in the younger population, are less frequently discussed.® The incidence of DVT varies in
different parts of the world for reasons that are not yet completely understood. The DVT incidence in the general population
has been estimated to be 53.1 per 100,000 in Korea* and 162 per 100,000 population in Sweden.” In the United States, DVT-
associated massive PE causes as many as 300,000 deaths annually.®

Making an accurate diagnosis of DVT can be difficult; in fact, research has indicated that clinical signs and symptoms
alone are not sufficient for obtaining a diagnosis of DVT.”* Moreover, about 80% of DVTs are clinically asymptomatic.’
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For the 20% symptomatic patients, the reported signs and symptoms are easily confused with those of other prevalent
musculoskeletal illnesses.'”

Various studies have been conducted to identify DVT risk factors, as demonstrated in the literature.'""'? Although it is
widely assumed that dehydration predisposes to venous thromboembolism (VTE), there are no clinical studies to support
this.'"> However, expert advisory committees and international guidelines have highlighted dehydration as a risk
factor.'*'> Moreover, in adult and pediatric cerebral thrombosis, dehydration has been reported as a direct cause of
cerebral venous thrombosis (CVT).'® Notably, there is no published case report that the authors are aware of that presents
the findings of a DVT provoked by gastroenteritis-induced dehydration in a young, healthy male, in which dehydration
was suggested as a possible cause. Therefore, the goal of this case report is to describe the diagnosis of a DVT in
a young, healthy male who reported to the emergency department (ED) following gastroenteritis.

Case Presentation

A 30-year-old male patient, who is not known to have any medical illness, presented with a recent history of watery diarrhea
for four days, for which he sought medical care. He was diagnosed with gastroenteritis and managed at an outpatient care
facility. He presented again to the ED with a one-day history of progressively worsening continuous pain in his left lower calf
associated with swelling. The patient has no history of trauma, recent surgery, travel, prolonged inactivity, or similar
complaints. He has never smoked, and he does not drink alcohol. The patient denied any history of chest pain, dyspnea, or
shortness of breath. He also denied any family history of thromboembolism, bleeding, or clotting disorders.

His initial vital signs upon arrival to the ED were as follows: blood pressure of 150/90 mmHg, heart rate of 110 beats
per minute (bpm), respiratory rate of 15 breaths per minute, and temperature of 37° Celsius, with oxygen saturation of 99% on
room air. The patient showed signs of dehydration, including dry mouth and tongue, tiredness, sunken eyes, and dry skin.

For the physical exam, the results of the neurological, cardiovascular, and respiratory system examinations were
within normal limits. Regarding the lower extremities, his left calf was tender to palpation, with mild to moderate
swelling on the left leg in comparison with the right lower limb. Extremity pulses (femoral, popliteal, posterior tibial, and
dorsalis pedis arteries) were all intact and normal in both lower extremities.

Diagnostic laboratory studies, including hematology, autoimmune disease, immunochemistry, chemistry and urina-
lysis, were conducted (Table 1). His protein C and protein S levels were tested to help investigate the cause of DVT and

Table | Laboratory Results of Hematology, Autoimmune Disease, and Immunochemistry

Test Result Unit Reference Range
Hematology Protein C Activity 150 % 70-130
Protein S Activity 28 % 55-140
Autoimmune Disease | Anti-Beta 2 Glycoprotein Abs (IgG) | < 6.2 Cu 0-20
Anti-Beta 2 Glycoprotein Abs (IgM) 1.7 cu 0-20
Anti-Cardiolipin IgG <26 Ccu 0-20
Anti-Cardiolipin IgM 2.8 cuU 0-20
Anti-Nuclear Abs (ANA) 74 cuU 0-20

(Negative < 20 and Positive = 20)

Immunochemistry Anti-Beta 2 Glycoprotein Abs (IgG) 10.56 | MicroMol 5.46-16.2
Chemistry Blood Urea Nitrogen (BUN) 19 mg/dL 6-24
Creatinine 0.7 mg/dL Adult men, 0.74—1.35 adult women, 0.59-1.04
Urinalysis Specific Gravity 1.034 1.005-1.030
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to determine whether the patient may have a protein C or protein S deficiency. The results were in the normal range.
Autoimmune disease and immunochemistry tests were obtained for antibodies associated with thrombosis, which is
necessary for differential diagnosis and disease classification of autoimmune diseases. Negative results were concluded
based on the laboratory tests. The result of the urine specific gravity test was slightly above the normal range (1.034).
Blood urea nitrogen (BUN) and hematocrit (HCT) were found within the normal range, although the BUN was geared
toward the high normal limit (19 mg/dL).

Radiological and imaging studies, including ultrasound-Doppler/duplex scan, computed tomography angiography
(CTA), and echocardiography, were conducted. The ultrasound-Doppler/duplex scan for the left lower limb venous
system showed negative augmentation signs and non-compressibility of the deep venous system with partial
occlusion/echogenic thrombosis extending from the external iliac vein (EIV), saphenofemoral junction (SFJ),
superficial femoral vein (SFV), popliteal vein (PV), anterior tibial vein (ATV), and posterior tibial artery (PTA)
vena comitans (Figures 1-3). Tender probing of the left calf was observed, a finding consistent with acute extensive
DVT. The right lower limb venous system showed a normal flow pattern of the superficial venous system with no
echogenic thrombi. The chest CTA was negative for pulmonary emboli. Likewise, echocardiography showed normal
right and left atrial and ventricular findings, with no wall motion abnormality or sign of pulmonary hypertension,
indicating no evidence of left ventricular thrombus.

After administering the initial and appropriate standard of care for such cases, including, but not limited to,
history, physical examination, and obtainment of the necessary laboratory and radiology tests, the findings from the
examination revealed significant left lower extremity pain, weakness, and swelling with temperature changes. These
findings jointly indicated acute DVT. Patient care (medical treatment plan/therapeutic anticoagulation) was started in
the ED and continued in the Critical Care Unit for close monitoring and care for a couple of days, after which he
was transferred to the ward and then discharged in stable condition. He was prescribed a three-month course of
appropriate medication regimen. Patient was treated with injectable anticoagulants Enoxaparine 1 mg/ kg twice
a day as suggested standard therapeutic dose.

Figure | Ultrasound on presentation demonstrating acute deep venous thrombosis (DVT) of the left external iliac vein.
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Figure 3 Ultrasound on presentation demonstrating acute deep venous thrombosis (DVT) of the superficial femoral vein.
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Discussion

The case describes a middle-aged male with an extensive left leg DVT. Notably, this case report highlights the
importance of conducting a thorough differential diagnosis associated with gastroenteritis-induced dehydration. Severe
or frequent diarrhea can lead to dehydration, which comes with its own health concerns. Dehydration generally causes
BUN levels to rise more than the creatinine levels, which causes a high BUN-to-creatinine ratio. In the present study,
a high BUN-to-creatinine ratio was observed. The urine specific gravity test indicated a substantial loss of fluid due to
excessive diarrhea. Measuring blood and/or urine osmolality would have strengthened the role of dehydration as a risk
factor in such cases. In addition, the patient was probably less mobile than usual due to the acute gastroenteritis, in which
immobility as a risk factor for thrombosis should also be considered.

Although international guidelines have highlighted dehydration as a risk factor for the development of thrombosis, !
but possibly insufficient evidence to form a strong association from clinical studies to support this.'*> Dehydration as
a significant risk factor for the development of DVTs has been mainly studied in relation to air flights,'” bariatric
surgeries,'® and ischemic strokes.'? Additionally, in pediatric cerebral thrombosis, dehydration has been found to be
a major contributing factor.'® The effect of dehydration on the coagulation system was evaluated in a mouse model, showing
a significant increase in the tendency to form clots in the dehydration state.”” In a single rare case report, a 32-year-old male
who presented to the ED with a three-day history of persistent vomiting and watery diarrhea was diagnosed with CVT, in
which dehydration secondary to gastroenteritis was considered the predisposing factor.?' In addition, in pediatric patients,
gastroenteritis and dehydration have been reported as direct causes of CVT.'® Moreover, several studies have investigated the
seasonal variation in the incidence of DVTs.*? A study suggested dehydration as a potential explanation for the month-related
variation in the incidence of DV Ts.*® The study found a significant monthly variation in the BUN-to-creatinine ratio. Patients
in the provoked VTE group had higher levels of BUN and lower levels of HCT compared with the unprovoked VTE group.”

DVT is a potentially life-threatening disease, and making an accurate diagnosis of DVT is difficult; in fact, research
has shown that clinical signs and symptoms alone are unreliable in making a diagnosis.”® Although uncommon,
gastroenteritis-induced dehydration might be a risk factor for DVT in adults. Therefore, physicians must rely on prudent
consideration and identification of the risk factors for DVT.

Conclusion

The implication of the case report is valuable. Most physicians only take dehydration more seriously in the pediatric
population. However, this study showed that even moderate dehydration in adults could result in life-threatening
conditions. We learned from the present case that dehydration secondary to acute gastroenteritis might cause DVT in
adult patients. Therefore, all patients, regardless of age, diagnosis or comorbidities, should always be risk assessed upon
presentation and discharge, and prophylaxis should be provided according to their risk profile. Dehydration and
immobility are risk factors that should be considered as per evidence-based guidelines.
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