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Abstract
BACKGROUND 
Venous thrombosis (VT) is one of the minor complications of pacemaker lead extraction. It is often found due to the swelling of the limbs after the extraction. It is easy to be neglected or even misdiagnosed in the absence of typical clinical symptoms. The incidence, risk factors and long-term impact of this complication are still unclear. Herein, we report a case of deep VT caused by transvenous lead extraction, which is easily misdiagnosed.

CASE SUMMARY 
A 66-year-old woman underwent a pacemaker lead extraction in our hospital because of a pacemaker pocket infection. After the extraction, she began to experience intermittent fever accompanied by sweating. The highest body temperature recorded was 37.9 °C. Additionally, she reported migratory pain that made her uncomfortable. The pain was mistakenly thought to be caused by operation trauma. At first, the pain radiated from the left chest to the mandible. Then, the pain in the left chest was alleviated, but pain in the left neck and throat appeared. Finally, the pain was confined to the mandible and a submandibular mass was palpated with no other abnormalities upon physical examination. computed tomography venography and angiography finally indicated that the fever and pain were the symptoms of thrombophlebitis caused by lead extraction. The patient was then treated with Rivaroxaban for more than three months and has shown no symptoms since she left the hospital. 

CONCLUSION 
The possibility of thrombosis should be considered when pain and recurrent fever occur after pacemaker lead extraction.

© The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Deep venous thrombosis caused by transvenous lead extraction is easily missed. The exact incidence is still unclear. Thrombosis after lead extraction during hospitalization should be identified early even without typical symptoms such as edema. Additionally, reasonable and standard anticoagulation therapy after lead extraction should be considered in the future. 
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INTRODUCTION
With the increasing use of cardiovascular implantable electronic devices (CIEDs), increasing attention has been paid to the safety and complications of lead extraction after CIED implantation. The indications of transvenous lead extraction (TLE) include infection, venous stenosis and occlusion, lead malfunction, lead perforation, arrhythmias, as well as radiation therapy[1]. Complications of TLE include cardiac avulsion, vascular laceration, pericardial effusion, hemothorax, pulmonary embolism, pocket hematoma, venous thrombosis (VT), etc[1]. Among them, VT caused by TLE is easily missed in the clinic, and the incidence is unclear. The following case shows us that VT can be caused by TLE and is characterized by intermittent fever and neck pain. 

CASE PRESENTATION
Chief complaints
A 66-year-old female was admitted to our hospital due to infection of the pacemaker pocket for one month.

History of present illness
The patient was diagnosed with sick sinus syndrome for which she received a dual-chamber pacemaker 10 years ago. One month prior to admission, after carrying a heavy burden, she found redness and swelling at the pocket site, which gradually ulcerated. The local hospital gave her an antiinfection treatment of cephalosporin for a week, but the outcome was not positive. Therefore, she was transferred to our hospital for further treatment. 

[bookmark: OLE_LINK1]History of past illness
The patient had a history of hypertension, type 2 diabetes mellitus and chronic gastric ulcer. She underwent a meningioma resection 7 years earlier and cataract surgery in both eyes 8 years earlier. The patient had no history of hepatitis or tuberculosis.

Personal and family history
The patient had no significant past history or family history.

Physical examination upon admission
The patient's blood pressure and blood glucose were well controlled by medication. Her body temperature was normal three days before the operation.
Except for swelling and ulceration at the pocket site, other physical examination results were normal. There were no abnormalities in the laboratory examination, electrocardiogram, chest X-ray or preoperative echocardiogram. Multiple blood cultures were negative before the preventative use of vancomycin 0.5 g/q8h. 

Laboratory examinations
After excluding the contraindication of operation, the left leads were extracted successfully, and a temporary pacemaker was implanted on the other side. Intraoperative angiography revealed patency of the bilateral subclavian veins (Figure 1). The results of the pacemaker pocket tissue and lead culture showed the presence of Staphylococcus epidermidis, which is sensitive to vancomycin. Vancomycin was used continuously after the operation. The next day after the operation, the patient complained of pain radiating from the left chest to the mandible, with a pain score of 6. She began to present intermittent fever accompanied by sweating. Therefore, blood cultures were performed at that time; however, the results were negative. The serum concentration of vancomycin was up to standard. Three days after the operation, the patient felt that the pain in the left chest was alleviated, but increased pain in the left neck and throat accompanied by an irregular cough (dry cough, no sputum) appeared. Physical examination showed neck tenderness, normal tonsils and a normal uvula. A few days later, the patient still had an intermittent low fever 
with sweating. Laboratory examination showed that routine blood and procalcitonin levels were normal, the erythrocyte sedimentation rate (ESR) was 44 mm/h, and the hypersensitive C-reactive protein (CRP) level was 45.6 mg/L. The operation incision and temporary pacemaker placement site were observed to be dry and clean without redness, burning, effusion or pus. Seven days after the extraction, the patient felt relieved of pain in the left chest and neck and said that the pain was confined to the mandible. A submandibular mass was found through palpation. Routine blood tests, blood biochemical indexes and procalcitonin levels were normal. Her ESR was 65 mm/h, hypersensitive CRP was 57.4 mg/L, plasma D-dimers was 9.58 mg/L and fibrinogen was 5.6 g/L. 

Imaging examination
[bookmark: _Hlk12261230]Color Doppler ultrasound showed left internal jugular vein thrombosis. Left common jugular vein, internal and external jugular vein and subclavian vein occlusion were further demonstrated by computed tomography venography (CTV) (Figure 2). The patient refused the intravenous or subcutaneous use of anticoagulants; therefore, rivaroxaban was given. 

FINAL DIAGNOSIS
VT after pacemaker lead extraction caused the symptoms of the patient.

TREATMENT
After 2 d of anticoagulant treatment with 15 mg rivaroxaban bid, the patient's temperature returned to normal (Figure 3), and no further neck pain was reported. Permanent pacemaker implantation on the right side was performed 5 d after anticoagulant therapy. Intraoperative angiography revealed occlusion of the left subclavian veins (Figure 4). Anticoagulant drugs were discontinued 24 h before implantation and were resumed 48 h after the operation.

OUTCOME AND FOLLOW-UP
Hypersensitive CRP and ESR showed a downward trend after anticoagulant therapy, and the patient was discharged from the hospital when her condition was stable. Clinical follow-up was conducted by telephone interviews with the patient. Rivaroxaban 15 mg bid was used for 21 d after the thrombosis was found followed by 20 mg qd. The total rivaroxaban treatment lasted more than three months. The patient has shown no symptoms since she left the hospital. 

DISCUSSION
Complications caused by TLE include major complications, minor complications and death within 48 h after lead extraction[2]. Major complications are life-threatening or fatal complications, such as cardiac avulsion, vascular avulsion, stroke, bleeding requiring transfusion, etc. Minor complications include hematoma, hemothorax, VT and others that are not life-threatening to the human body. There has been a case report of thrombosis caused by TLE in the past. Hanninen et al[3] reported thrombosis extending from the right atrium to the right ventricular outflow after TLE, and the huge thrombus disappeared after anticoagulation treatment. The trauma of TLE might be the cause of thrombosis. Wazni et al[4] reported that the incidence of VT caused by TLE was 0.21%. A single-center study by Kennergren et al[5] found 3 patients with postoperative thrombosis in 647 patients, which indicated that the incidence was 0.5%. Wilkoff et al[6] studied TLE in 301 patients, and 3 patients presented VT; therefore, the incidence was 1%. However, Bracke et al[7] indicated that the incidence of VT caused by TLE was more than 8%. In our center, bilateral venography was performed routinely before TLE and the implantation of a new pacemaker. Since 2013, we have conducted TLEs in 240 patients in our center. This patient was the first to suffer VT after TLE and before the implantation of a new pacemaker. However, we may have underestimated the incidence as we do not follow up with these patients after the new CIEDs are implanted. The exact incidence of this complication is unclear due to the different follow-up times of each researcher and the underestimation of atypical clinical symptoms caused by this complication. However, neglect of pulmonary embolism and other complications caused by deep VT might increase hospitalization rates and mortality[8]. 
Edema of the affected extremity is reported as the most typical symptom of upper-extremity deep VT[9]. Some patients may also suffer from pain or erythema, which occurs less often in upper-extremity deep VT[9]. Approximately 5% of deep VT patients are asymptomatic[9]. Similarly, edema is also a symptom with a prompting effect of VT caused by TLE[1,6,10]. CTV and venography can produce a definitive diagnosis.                                                                            
Fever is reported that has the lowest predictive value of VT[11]. In our center, 82 of 240 patients had newly fever after TLE. Among them, 32 patients had a definite etiology: 13 were drug fever, 9 were pulmonary infections, 5 were bacteremia, 1 was hyperthyroidism, 1 was cancerous, 1 was gout, 1 was viral infection, and 1 was thrombophlebitis. In the remaining 50 people we did not find a clear cause of fever and the average body temperature of them was lower than 38 °C. They might have suffered from physiological fever caused by operative trauma or neglected pathological fever[12].  
The patient we reported lacked typical symptoms. We first considered the fever that occurred after TLE was caused by infection because infection was the primary post procedure complication of significance[1]. However, the results of laboratory tests did not support this diagnosis. We also considered that the patient might have a drug fever because previous literature reported that using vancomycin can lead to a drug fever in some patients[13]. However, this was ruled out because the body temperature returned to normal without the cessation of vancomycin. Additionally, we had no evidence to suspect that the fever was caused by tumors or autoimmune diseases because the related examinations were negative. The patient complained of neck pain. First, we only considered that the pain was caused by operation trauma and neglected that the pain might be caused by thrombophlebitis. 
In retrospect, the patient had a pacemaker implanted for more than ten years, which might lead to severe adhesion between wire, tissue and blood vessels. Therefore, thrombophlebitis occurred after the extraction of the leads, resulting in recurrent fever. After thrombosis of the left subclavian vein, it further spread to the left internal jugular vein. Therefore, her neck pain was related to thrombotic occlusion of the internal jugular vein. Venography indicated collateral circulation formation, so there was no swelling of the upper limbs or face. Postoperative fever prevented the implantation of the new pacemaker and prolonged her hospital stay. After anticoagulation treatment, her body temperature returned to normal. However, anticoagulation treatment might increase the risk of hematoma formation after post pacemaker implantation[14]. Recent studies have shown that pocket hematoma increases the risk of device-
related infection[15,16]. 
We hypothesize that the incidence of VT caused by TLE is higher than that reported previously in the literature. We might underestimate the incidence because of the lack of symptoms and short follow-up time. There are no clear guidelines regarding effective and safe anticoagulation strategies for patients with VT after TLE, especially in those who need new CIEDs implanted after TLE. As clinicians, we need to reduce misdiagnoses, and we should be alert to the possibility of VT when patients suffer from recurrent fever and neck pain after TLE. 

CONCLUSION
We need pay more attention to the VT caused by pacemaker lead extraction, both in clinical work and in research fields.
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Figure 1 Intraoperative angiography revealed patency of the bilateral subclavian veins before the left lead extraction.
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Figure 2 Computed tomography venography showed occlusion of the left common jugular vein, internal and external jugular vein and subclavian vein.
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Figure 3 Body temperature returned to normal after administration of rivaroxaban for two days.


[image: ] 
Figure 4 Intraoperative angiography showed that the right subclavian vein was open and the left subclavian vein was occluded accompanied by collateral circulation establishment.  
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