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□ CASE REPORT □

Upper-extremity Deep Vein Thrombosis Complicating
Apheresis in a Healthy Donor
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Abstract

Venous thrombus was recognized in the upper extremity of a 53-year-old man after blood donation. The

patient presented with a 15-day history of swelling in the left upper-extremity that started 6 hours after

apheresis. Contrast-enhanced computed tomography revealed clots in the deep veins of the left arm and the

peripheral pulmonary artery. Blood donation had proceeded smoothly, and the patient had no thrombotic pre-

disposition, except for a smoking habit. The thrombus resolved following anticoagulant therapy, and the pa-

tient’s clinical course was uncomplicated. Despite a thorough investigation, the cause of this thrombus re-

mains unknown.
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Introduction

Blood donation is normally a safe process. A small num-

ber of blood donors experience donation-related events (1),

and serious complications such as upper-extremity deep vein

thrombosis (UEDVT) are extremely rare (2). We herein re-

port the case of a patient with UEDVT following blood do-

nation. This is an extremely rare event, with only 27 similar

cases reported worldwide in recent decades.

Case Report

A 53-year-old Japanese man presented to our walk-in

clinic with a 15-day history of swelling in the left arm. The

patient was a regular blood donor who had just undergone

uncomplicated apheresis for the 46th time, with blood col-

lected from the left antecubital fossa. The apheresis proce-

dure involved 3 cycles and lasted 60 minutes. Approxi-

mately 6 hours after the donation process was completed,

the patient noted swelling that extended from his left elbow

to his forearm and fingers. He had no associated numbness,

pain, skin discoloration, or congestion. The patient consulted

the Blood Center and was referred to a local orthopedic sur-

gery clinic and pain clinic. He was started on NeurotropinⓇ

and mecobalamin but had seen no improvement in his con-

dition. Eleven days after donation, there was notable en-

gorgement of the superficial veins on the left precordium,

and the patient was subsequently referred to our walk-in

center. His vital signs were stable, and his body mass index

was 24.3 kg/m2. The patient had no history of surgery or

trauma. The patient was currently smoking 15 cigarettes

daily and was employed as an information technology pro-

fessional.

The patient’s entire left arm was swollen, and engorge-

ment of the superficial veins on the left precordium was evi-

dent (Fig. 1). Laboratory findings revealed an elevated D-

dimer level (2.3 μg/mL, reference range; �1.0 μg/mL) but no

other abnormal findings. Table 1 shows the results of routine

blood tests, and Table 2 shows the results of thrombotic pre-

disposition screening.

Venous thrombosis was suspected on the basis of the

physical findings and the initial laboratory data. Contrast-

enhanced computed tomography (CT) on the day of the first

visit revealed a large clot extending from the left subclavian

vein to the brachial vein and a small clot in the left pulmo-

nary artery (Fig. 2). The patient was admitted to our hospi-

tal, and thrombolytic therapy was started immediately. This
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Figure　1.　Appearance on the next day of admission. The pa-
tient’s entire left arm was swollen, and engorgement of the su-
perficial veins on the left precordium was evident.

consisted of intravenous urokinase 480,000 IU/day on days

1-7 and heparin 50,000 IU/day on days 1-12, with oral war-

farin 3 mg started from day 4. The clots regressed with

treatment, and contrast-enhanced CT on day 8 showed that

only the clot in the left subclavian vein remained. The pa-

tient’s subsequent clinical course was uneventful, and he

was discharged on day 14 under maintenance therapy with

warfarin 3 mg. After discharge, the engorgement of the su-

perficial veins resolved, and the swelling of the arm im-

proved, contracting to the confines of the upper arm. Ap-

proximately 3 months after onset, the symptoms had re-

solved completely, and the D-dimer levels had also de-

creased (<0.5 μg/mL), indicating complete thrombolysis.

There has been no recurrence in the three years since.

Blood donation in Japan

A discussion of this patient’s case would be incomplete

without a review of the blood donation process in Japan. All

blood donations are performed by interrupting the blood

flow and puncturing a cutaneous vein in the cubital fossa

with a 17-gauge stainless steel needle. During donation,

blood flow in the upper limb is temporarily interrupted by

applying a manchette tourniquet approximately 10-cm wide

to the upper arm. Apheresis usually involves 3-4 cycles of

blood collection and reinfusion, each lasting approximately

15 minutes. In the process of apheresis, circulating blood is

exposed to a polyvinyl chloride tube during extracorporeal

circulation, as well as to acid-citrate-dextrose (ACD), which

serves as an anticoagulant in the circuit. The process lasts

approximately 45-90 minutes in apheresis donation and 10-

15 minutes in whole-blood donation (1).

Discussion

UEDVT is a rare disorder, with an annual incidence of

0.4-1/10,000 (3), and accounts for <4% of all cases of deep

vein thrombosis (DVT) (4, 5). In UEDVT, unlike lower-

extremity deep vein thrombosis (LEDVT), thrombophilic co-

agulation defects are rare (6). Many of the risk factors for

UEDVT resemble those for LEDVT (7, 8), in addition to

specific risk factors such as surgery or wounds to the arms,

catheter insertion, thoracic outlet syndrome, and strenuous

muscular efforts with the arms (9-11). The possible causes

of thrombus formation in this case are discussed in terms of

Virchow’s triad.

Endothelial injury. Our patient had a prominent history of

smoking 15 cigarettes daily for 33 years. This is relevant in

this case, since smoking can lead to endothelial dysfunc-

tion (12, 13).

Stasis of blood flow. On contrast-enhanced CT, there were

no abnormalities in the vascular morphology from the left

upper limb to the thorax, but further investigation of the

vessels was ceased because the patient developed an allergy

to the contrast agent. During donation, blood flow in the up-

per limb was temporarily interrupted, which may have re-

sulted in a hypercoagulable state. Rasmussen et al. (14) and

Hughes et al. (15) described hypercoagulability in healthy

individuals induced by a tourniquet applied for 3 and 10

minutes, respectively.

Hypercoagulability. The conventional screening tests for

DVT risk factors in this case had negative results (Table 2),

and the patient was free from malignancies. However, the

process of blood donation per se may have contributed to a

hypercoagulable state. Venepuncture results in physical in-

jury to the vessel wall with a subsequent release of tissue

factors and activation of the extrinsic coagulation cascade.

In addition, blood is exposed to an artificial tube during ex-

tracorporeal circulation, which results in initiation of the in-

trinsic cascade. Indeed, apheresis itself is known to have an

effect on coagulability, irrespective of the use of anticoagu-

lants (16-21).

We suspect that a series of processes - interrupted blood

flow, venous puncture, placement of a needle, and extracor-

poreal circulation - in combination with the patient’s smok-

ing history affected the coagulating activity. However, since

a thrombus may also develop in whole-blood donation,

which is a much shorter process than apheresis that does not

involve extracorporeal circulation, it is likely that other fac-

tors in addition to the ones mentioned above may have also

contributed.

To our knowledge, this is the first report of UEDVT com-

plicating blood donation in Japan. To date, 27 cases have

been reported in the English-language literature, including

those reported only in abstracts, of which 2 cases involved

apheresis (22, 23), 4 involved whole-blood dona-

tion (24, 25), and the others did not mention the method of
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Figure　2.　Findings in contrast-enhanced computed tomography at the initial visit. A large clot ex-
tending from the left subclavian vein to the brachial vein, and a small clot in the left pulmonary ar-
tery.

Table　1.　Initial Laboratory Findings.

Laboratory test Result Reference range

WBC (×103/μL) 6.2 3.9-9.7

Hb (g/dL) 16.6 13.4-17.1

Hematocrit (%) 48.7 40.4-51.1

Platelet (×103/μL) 288 153-346

Lactate dehydrogenase (IU/L) 215 119-221

Creatinine kinase (IU/L) 423 57-240

C-reactive protein (mg/dL) 0.1 ≤0.2

Prothrombin time-International normalized ratio 0.99 0.90-1.10

Activated partial thromboplastin time (sec) 33.4 35.4

D-dimer (μg/mL) 2.3 ≤1.0

・Reference range is in our hospital.

Table　2.　Laboratory Findings of Possible Hypercoagulable 
State.

Laboratory test Result Reference range

Fibrinogen (mg/dL) 308.0 150-400.0

Antithrombin III activity (%) 100.0 86.6-118.0

Thrombin-antithrombin complex (μg/L) 4.1 1.0-4.0

Protein C activity (%) 114 70-150

Protein S antigen (%) 84 65-135

Lupus anticoagulant (NR) 1.0 ≤1.30

Anti-cardiolipin IgG antibody (U/mL) 8 <10

Homocysteine (nmol/mL) 7.2 3.7-13.5

Lipoprotein(a) (mg/dL) 17 0-40

Carcinoemboryonic antigen (ng/mL) 1.3 ≤5.0

Carbohydrate antigen 19-9 (U/mL) 8 ≤37

・Reference range is in our hospital.

donation (26, 27). Table 3 describes the 8 cases for which

the details were recorded. These included patients who were

taking oral contraceptives (n=4), had a prothrombin gene

mutation (n=1), cases in which there were problems with the

blood donation procedure (n=4), as well as cases with un-

known causes (n=2). Pain was present in all 7 cases, with

swelling and bruising also present in 5, swelling alone in 1,

and bruising alone in 1. In the present case, complaints

other than swelling were absent. In almost all of the re-

ported cases, including our own, the patient’s course was

uneventful.

We treated a healthy man with no clear predisposition to
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thrombosis other than smoking who presented with swelling

of the upper limb and was diagnosed with UEDVT due to

blood donation. As in almost all previously reported cases,

this was not a severe situation. Clinicians in outpatient prac-

tice should consider thrombosis in their list of differential

diagnoses when encountering a patient with swelling of the

arm following blood donation. Although the cause was not

clarified, we hypothesized that both the existence of a smok-

ing habit and the normal process of blood donation contrib-

uted to this UEDVT.
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