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Indwelling catheter-related central venous thrombosis
during bone marrow transplantation

Venous thrombosis is uncommon in Chinese. Two patients
with thrombocytopenia developed catheter-related thrombo-
sis during bone marrow transplantation, which resolved after
catheter removal and anticoagulation. There was no change
in protein C, protein S and antithrombin levels. Endothelial
trauma plays an important role in causing catheter-related
thrombosis in our patients.

Indwelling central venous catheters (CVC) are associated with
thrombosis with an incidence as high as 21%.1,2 During bone
marrow transplantation (BMT), CVC is required for delivery of
chemotherapy, stem cells and parenteral nutrition. Venous
thrombosis is uncommon in Chinese patients3 and during throm-
bocytopenia, most patients are at risk of bleeding complications.
We report two thrombocytopenic patients who developed
thrombosis at the site of CVC (Hickman® Dual Lumen CV
Catheter, Bard Access Systems, Utah, USA) during BMT. Both
had no antecedent history of thrombosis with no anticoagulant
prophylaxis during BMT.

Patient #1 was a 41-year old woman with acute myeloid
leukemia M2 in second remission who received an allogeneic
BMT from a matched unrelated donor. Two months before trans-
plantation a CVC was inserted into the superior vena cava (SVC).
Because of partial blockage, the catheter was replaced a week
prior to BMT with another one through the right cephalic vein.
On day 13 post-BMT (platelet count 34x109/L), she developed
sudden right arm swelling with progressive involvement of the

other arm, the face and the neck. A venogram confirmed deep
vein thrombosis (DVT) of the distal right subclavian vein around
the CVC, right brachiocephalic vein and SVC (Figure 1a). The
catheter was removed and she received intravenous heparin.
Two weeks later a spontaneous subdural hemorrhage developed
requiring surgical drainage and cessation of anticoagulation. A
venogram on day 51 revealed significant resolution of the
thrombus (Figure 1b).

Patient #2 was a 28-year-old man who received BMT from an
HLA-identical sibling for chronic myeloid leukemia in accelerat-
ed phase. Two months before BMT, a CVC was inserted into the
SVC through the right external jugular vein. On day 15 post-BMT
(platelet count 20x109/L), he developed DVT of the proximal right
subclavian vein extending into the proximal right internal jugu-
lar vein. The CVC was removed and he was given intravenous
heparin followed by oral warfarin. Ultrasonongraphy on day 41
revealed significant improvement of thrombosis and he remained
asymptomatic thereafter.

To assess the role of natural anticoagulants in thrombosis,
antithrombin III (ATIII), protein C (PC) and protein S (PS) levels
were measured. (ATIII and PC by chromogenic assays Stachrom
ATIII and Stachrom Protein C; total and free PS by Asserchrom
Total Protein S and Asserchrom Free Protein S; Diagnostica Sta-
go, France). Figure 2 shows the average levels of ATIII, PC and
PS and serum albumin in patient #1 together with four other
control patients undergoing BMT. There was no significant
change in their levels from day 0 to day 35.

Thrombosis complicating BMT is uncommon in Chinese
patients. It appears paradoxical for thrombosis to occur during
thrombocytopenia. However, hypercoagulability has been shown
in BMT recipients related to the decrease in PC, PS and AT.4-8

These factors reached a nadir at the end of the second week

Figure 1. (a) Central vein venogram showing a thrombus in the right (R) brachiocephalic vein (V) that blocked the passage of
contrast to the superior vena cava (SVC). Intravenous contrast was injected into the vein of the ipsilateral upper limb. As a
result, the SVC was not opacified; (b) central vein venogram showing resolution of thrombosis 38 days after removal of the
Hickman’s catheter with free passage of contrast into the SVC.
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post-BMT and remained low until one month post-BMT. In our
series, however, there was no change in natural anticoagulants
during BMT. Therefore, hypercoagulability did not appear to be
an important mechanism. In fact, venous thrombosis in general
is uncommon in Chinese as compared within Caucasians.3 The
ethnic difference is genetically related, as the prevalences of PC,
PS and AT deficiencies are lower than those in Caucasians, and
factor V Leiden mutation is absent in Chinese people.9

A risk factor in our patients may be related to local injury to
the endothelial wall. DVT was limited to the site of CVC insertion
and none of the patients developed systemic thromboembolism,
suggesting that endothelial trauma may have played a pivotal
role in the formation of thrombus. In patient #2, repeated catheter
insertions might have increased the severity and extent of the
thrombosis. Another risk factor may be related to the advanced
disease status in these patients at the time of BMT.

Whether thrombosis is related to systemic hypercoagulabili-
ty or vascular trauma might be relevant in treatment. Although
we could not distinguish the therapeutic effects of catheter
removal from anticoagulation, in our patient who developed
subdural hemorrhage requiring cessation of anticoagulation,
removal of the CVC was apparently adequate to stop the throm-
botic process. As we could not demonstrate a hypercoagulable
state, it might be argued that in Chinese BMT patients with
catheter-related thrombosis, prompt removal of the catheter
without immediate anticoagulation might be a reasonable strat-
egy, in order to avoid bleeding complications in these thrombo-
cytopenic patients. Close monitoring after catheter removal is
warranted as pulmonary embolism has been reported after CVC
removal.10 This proposal will have to be tested with further stud-
ies of DVT in Chinese BMT patients.

Anskar Y.H. Leung,*  Albert K.W. Lie,*  Clarence C.K. Lam,°
Wai K. Tso,# Raymond H.S. Liang,*  Yok L. Kwong*

*Department of Medicine, Queen Mary Hospital, The University of
Hong Kong, °Department of Pathology, Queen Mary Hospital, The

University of Hong Kong, #Department of Diagnostic Radiology,
Queen Mary Hospital, The University of Hong Kong; China

Key words: venous thrombosis, central venous catheter, BMT
recipients.
Correspondence: AYH Leung, M.D., Department of Medicine,
Queen Mary Hospital, The University of Hong Kong, Hong Kong
SAR, China. Phone: international +852-28554776 – Fax: inter-
national +852-28553795 - E-mail: ayhleung@hkucc.hku.hk 

References

1. Bona RD. Thrombotic complications of central venous
catheters in cancer patients. Semin Thromb Hemost 1999;
25:147-55.

2. Boraks P, Seale J, Price J, et al. Prevention of central venous
catheter associated thrombosis using minidose warfarin in
patients with haematological malignancies Br J Haematol
1998; 101:483-6.

3. Peng YY, Jeng JS, Shen MC, et al. Aetiologies and progno-
sis of Chinese patients with deep vein thrombosis of the
lower extremities. QJM 1998; 91:681-6.

4. Gordon B, Haire W, Kessinger A, Duggan M, Armitage J.
High frequency of antithrombin 3 and protein C deficien-
cy following autologous bone marrow transplantation for
lymphoma. Bone Marrow Transplant 1991; 8:497-502.

5. Gordon BG, Haire WD, Patton DF, Manno PJ, Reed EC.
Thrombotic complications of BMT: association with protein
C deficiency. Bone Marrow Transplant 1993; 11:61-5.

6. Gordon B, Haire W, Ruby E, Stephens L, Kotulak G, Kessinger
A. Prolonged deficiency of protein C following hematopoi-
etic stem cell transplantation. Bone Marrow Transplant
1996; 17:415-9. 

7. Grigg A, Gibson R, Bardy P, Szer J. Acute portal vein throm-
bosis after autologous stem cell transplantation. Bone Mar-
row Transplant 1996; 18:949-53.

8. Uderzo C, Marraro G, Riva A, et al. Pulmonary thromboem-
bolism in leukaemic children undergoing bone marrow
transplantation. Bone Marrow Transplant 1993; 11:201-3.

9. Chan LC, Bourke C, Lam CK, et al. Lack of activated protein
C resistance in healthy Hong Kong Chinese blood donors–
correlation with absence of Arg506-Gln mutation of fac-
tor V gene. Thromb Haemost 1996; 75:522-3. 

10. Sivaram CA, Craven P, Chandrasekaran K. Transesophageal
echocardiography during removal of central venous
catheter associated with thrombus in superior vena cava.
Am J Card Imaging 1996; 10:266-9.

Figure 2a-d. Protein C (a),
antithrombin III (b), total and
free protein C (c) and albumin
(d) levels during the course of
BMT. The result represented
the average value of the five
patients in Table 1. There was
no significant change in these
parameters from day 0 to day
35. Each error bar represents
one S.E.M.




