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Abstract: Here we present two cases of jugular vein thrombosis in burn patients, with
diagnosis, risk factor analysis, and treatment approaches. Severely burned patients have high
risk of deep vein thrombosis occurrence due to multiple surgeries. The deep vein catheter
should be carefully performed. Once deep vein thrombosis is detected, a wide ultrasonography
helps to find other thrombosis sites. During the acute phase, low molecular weight heparin can
be used. Upon long-term anti-thrombosis treatment, combined use of herbal medicine during
rehabilitation is helpful.
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Introduction

Management of burn patients has progressed significantly in recent decades, such
as liquid resuscitation, nutrition support, infection control, and multiple wound-
treatment strategies. Thrombolytic and fibrinolytic mechanisms are both activated.
The endothelial cell damage, blood flow stasis/turbulence, and hypercoagulation
are considered as Virchow’s triad.? In severely burned patients, especially deeply
burned patients with sepsis, endothelial cell damage is exacerbated. This changes
the coagulation spectrum of the blood. In addition, the lack of movement of burned
lower limbs causes the accumulation of venous blood,® hence the high risk of deep
vein thrombosis (DVT).*?

It has been reported that burn patients show incidences of DVT from 0.4% to
7%, mainly for the lower limbs. The incidence of upper limb vein thrombosis is low
(1%—4% among these cases),” which is even rare for jugular vein thrombosis.

Here, we present two cases of jugular vein thrombosis in burn patients, with
diagnosis, risk factor analysis, and treatment approaches.

Clinical data and case report
The two cases described in this report had no previous medical history of abnormal
thrombosis.

Case one

The first patient is male, 53 years old, and was burned by high-temperature
alkaline liquid (95%, second to third degree). The patient was treated with
liquid resuscitation, infection control, nutrition support, and 15 surgeries; he has
suffered from sepsis, acute renal failure, alimentary tract bleeding, and acute
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respiration failure. On the 168th day post-burn (10%
wound remaining), the patient showed swelling in the left
upper limb and axillary space. Ultrasound B examination
revealed left axillary venous thrombosis formation. The
patient was treated with low-molecular weight heparin
calcium 0.4 mL/day, subcutaneously, and low-molecular
dextran needle 500 mL/day via venous infusion. After
34 days (202 days post-burn), the ultrasound reexamination
reported the formation of left jugular and subclavian
thrombosis. Warfarin at 3 mg/day was included into the
treatment for another week before the dextran needle and
heparin calcium treatments were stopped. Then, the dosage
of warfarin was adjusted according to the international
normalized ratio value (2.0-3.0) for another 47 days, when
the ultrasound examination showed recanalization of left
axillary vein, while the left jugular thrombosis persisted.
The surgery department suggested it was not appropriate
for surgical removal or catheter insertion, and the warfarin
treatment was continued. At 230 days post-burn, the patient
left the hospital, with continued warfarin treatment for
3 months before utilizing traditional Chinese medicine
for rehabilitation. Traditional Chinese medicine mainly
contains Panax notoginseng (Burk) FH Chen, with bioactive
components such as total saponins from the P notoginseng,
including Rgl, Rbl, and R1. The dose was 100 mg three
times daily. The treatment followed the guidelines for use
of traditional Chinese medicine WS3-B-3207-98.

The ultrasound examination after treatment revealed that
left jugular thrombosis disappeared. The final 1-year follow
up showed no reoccurrence of thrombosis.

Case two

The second patient is male, 52 years old, and was burned
by boiling water (75%, second to third degree). The patient
was treated with liquid resuscitation, infection control,
nutrition support, and wound recovery. Twenty-eight days
later, the patient received skin implantation (70% wound
healed), with right jugular vein catheter insertion by
anesthesiologist. The second day after surgery, the patient
showed swelling and pain of the right upper extremity.
Ultrasound B examination revealed right proximal jugular
vein thrombosis formation, with no changes in the right
axillary vein. Subcutaneous low-molecular weight heparin
calcium was given 0.4 mL/day for 7 days, when the swelling
disappeared. Then the patient was treated with traditional
Chinese medicine products for thrombosis removal as
described above. In the follow up at 3 months and 1 year,
there was no thrombosis detected.

Results

Both cases had jugular vein catheter insertion before
thrombosis formation and after the major wound healed.
The patients reported unilateral upper extremity swelling
and pain. The ultrasound examination of the deep vein is
necessary and required. The first case showed extension of
thrombosis formation, suggesting that the examination should
cover a larger area.

Once the thrombosis was diagnosed, low-molecular
weight heparin calcium was used. During the same period,
the surgery department and hematology department were
invited to explore the best treatment approach. In both
cases the anticoagulation caused no bleeding, nor other
serious complications. Last but not least, the patients took
traditional Chinese medicine for antithrombosis during the
rehabilitation period. Although the complementary therapy
requires a certain amount of experience in treating patients,
it can lead to improvement of treatments and the life quality
of patients.

Discussion

DVT of the upper limb is rare. In recent years, incidences
have increased, mainly due to cardiac pacemaker implanta-
tions and central venous catheters for drug delivery. Yet
the reports for jugular vein thrombosis are rare, and the
exact formation period is unclear. Upper limb DVT can be
divided into primary (including idiopathic effort-related or
Paget—Schroetter syndrome and thoracic outlet syndrome)
and secondary (provoked by central venous catheters or
pacemakers). The latter cases contribute to major cases of
upper limb DVT.” In present study, both cases occurred in
the late phase of treatment, possibly due to the interruption of
hemodynamics after multiple surgeries, lack of movement of
the lower limb, and mechanical ventilation. We believe that
deep vein catheter implantation is the direct cause of DVT in
burn patients with hypercoagulable status blood. The proper
catheter insertion (eg, under the guidance of ultrasound)
might prevent multiple damage to the blood vessels.

With one limb swelling and pain reported, ultrasonography
is the easiest and most convenient way to detect DVT
formation, compared with Duplex scanning.'®!! Additionally,
contrast venography is the best way to diagnose DVT,
but is difficult in severely burned patients.'? Pulmonary
angiography by spiral computer tomography or transthoracic
Doppler echocardiography can be combined to detect
pulmonary embolism if suspected.'®

The prevention of DVT can be heparin or low-molecular
weight heparin.!* It has been shown that in burned patients
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with heparin preventing treatment, the incidence of DVT was
0.25%—0.3%;>'> while without such treatment the incidence
was 0.9%—-3%.'%1” The treatment to upper limb DVT can
refer to the lower limb DVT.” On the other hand, heparin
administration can lead to bleeding and reduced platelets;
while the use of low-molecular weight heparin has no such
complications.

Limitation

The present study is restricted by the number of cases being
only two. We therefore did not perform other control treat-
ment or prospective studies.

Conclusion

Severely burned patients have high risk of DVT occurrence
due to multiple surgeries. Deep vein catheter insertion should
be carefully performed. Once DVT was detected, wide-range
ultrasonography helps to find other thrombosis sites. During
the acute phase, low-molecular weight heparin can be used.
Upon long-term antithrombosis treatment, combined use of
herbal medicine during rehabilitation may be helpful.
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