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Acute Pancreatitis and Kidney Injury Secondary to Paget-
Schroetter Syndrome Following Percutaneous  

Mechanical Thrombectomy
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Abstract

Paget-Schroetter syndrome (PSS) is an uncommon, though well-doc-
umented, cause of upper extremity deep vein thrombosis. Percutane-
ous mechanical thrombectomy and catheter-directed lysis of clot bur-
den is considered an effective treatment for minimizing and removing 
deep vein thrombi, although several uncommon life-threatening se-
quelae may occur. Herein, we present a case of an otherwise healthy 
19-year-old man who developed acute pancreatitis and kidney injury 
following successful treatment for PSS and discuss the possible incit-
ing factors for pancreatic insult.
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Introduction

Effort-induced thrombosis, also known as Paget-Schroetter 
syndrome (PSS), is a result of dynamic, forceful upper ex-
tremity movements that can be associated with anatomic ab-
normalities including hypertrophied scalene musculature and 
extranumerary rib(s). The pathogenesis of PSS is hypothesized 
to be a result of vessel scarring, stenosis, and eventual throm-
bosis [1, 2]. It has been widely accepted that the standard of 
treatment for PSS is catheter-directed thrombolytic therapy 
via transaxillary, infraclavicular, or paraclavicular approaches 
with combined anticoagulation [2, 3].

Percutaneous mechanical thrombectomy (PMT) offers a 

minimally invasive technique for removal of intravascular blood 
clot burden [3, 4]. Rheolytic thrombectomy, as used in our case, 
is a procedure utilizing a pump driven catheter to deliver a high-
pressure propulsion of saline to the tip of the catheter, creating 
a vacuum that breaks the clot into fragments and suctions the 
fragments out of the vessel [4, 5]. Lysis and clot removal with 
rheolytic PMT is commonly used to treat deep vein thrombosis 
due to the ease of use, high efficacy, and overall low morbidity 
[6]. However, PMT has been noted to have several significant 
adverse effects including fragmented embolization, arterial/ve-
nous perforation, fluid overload, cardiac arrhythmias, hemor-
rhagic events, acute kidney injury (AKI) due to myoglobinuria, 
and rare instances of acute pancreatitis (AP) [6-8].

This report details the potential source and management 
of AP when associated with intraoperative tissue plasminogen 
activator (tPA) and its breakdown products in a young patient 
undergoing mechanical thrombectomy for PSS without any 
predisposition to organ dysfunction.

Case Report

A healthy 19-year-old man with no past medical or significant 
family history presented with swelling and mild pain to his 
left upper extremity that began acutely after resistance train-
ing. The patient did not endorse previous episodes of excessive 
extremity swelling after exercising. An upper extremity duplex 
ultrasonography (US) was performed in the emergency room 
revealing left distal axillary and subclavian thrombosis, with 
subsequent computed tomography (CT) angiography confirm-
ing the US findings (Fig. 1).

A heparin drip was initiated and the decision was made 
to take the patient to the operating room (OR) for mechanical 
thrombectomy with intraoperative thrombolysis, intravascular 
ultrasound (IVUS), and placement of a lysis catheter in the left 
brachial, axillary, subclavian, and the brachiocephalic veins. 
Under ultrasound guidance, a micropuncture needle was used to 
puncture the left brachial vein and a wire was advanced under 
fluoroscopic guidance up the left brachial vein. X-ray fluoros-
copy demonstrated nearly complete subclavian vein occlusion 
(Fig. 2). The angiojet rheolytic device was utilized to place 10 
mg of alteplase over the thrombus and subsequently remove the 
fragmented blood clot. The patient tolerated the procedure with-
out complication, followed by transfer to the pediatric intensive 
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care unit for ongoing catheter-directed thrombolysis. Approxi-
mately 4 h post-procedure, the patient began complaining of 
dark colored urine, severe epigastric abdominal pain refractory 
to medication, nausea, and emesis. Labs were drawn, returning 
an amylase and lipase level of 529 U/L (normal: 29 - 103 U/L) 
and 3,171 U/L (normal: 11 - 82 U/L), respectively, consistent 
with AP. Urinalysis showed evidence of hemolysis and a com-
plete metabolic panel (CMP) consistent with AKI, as well.

Within 24 h, the patient returned to the OR for repeat angi-
ography and PMT. IVUS evaluated areas of venous compres-

sion, demonstrating proximal subclavian venous narrowing and 
distal dilation at the level of the head of the left clavicle, raising 
suspicion for venous thoracic outlet syndrome (TOS). The pa-
tient remained hospitalized for four more days post intervention 
until he had resolution of his abdominal pain, AKI and upper 
extremity edema and pain. Hematology was consulted to pursue 
testing for potential hypercoagulable disorders. Blood work in 
our patient returned positive for a heterozygous factor V Leiden 
(FVL) mutation. The patient was advised that he would benefit 
from decompression of his TOS in order to avoid subsequent 

Figure 2. X-ray fluoroscopy displaying subclavian vein occlusion pre-thrombectomy. Red arrow points to occlusion.

Figure 1. Computed tomography angiography signifying subclavian vein thrombosis. Red arrow points to occlusion.
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upper extremity thrombosis in the future, but the patient and 
family refused further surgery during this admission. He was 
discharged on rivaroxaban 15 mg twice daily and, at a later date, 
the patient had successful decompressive surgery for TOS and 
recovered well from his procedures.

Discussion

PSS accounts for approximately 10-20% of all upper extremity 
deep vein thrombosis and is commonly found in young active 
individuals [1], much like our patient. Hypertrophied scalene 
and subclavius muscles from various physical activities (swim-
ming and weight lifting) are believed to elicit subclavian ve-
nous endothelial damage and coagulation cascade activation, 
responsible for thrombus formation [9]. It has been regarded 
that many patients have also been diagnosed with underlying 
hypercoagulable disorders [1]. FVL mutation is an autosomal 
dominant mutation in clotting factor V that renders this protein 
resistant to protein C inactivation.

FVL mutation is strongly associated with vascular en-
dothelial damage and inflammatory activation. In the event of 
thrombus formation, there is a possibility of intravascular he-
molysis and microthrombi fragmentation with distal emboliza-
tion [10]. In an 8-year comprehensive study at Johns Hopkins 
University studying the association between FVL mutation and 
PSS, 143 patients presented with subclavian venous thrombo-
sis (SVT), with 55 patients being tested for hypercoagulable 
disorders and only two male patients testing positive for FVL 
mutation [11]. While FVL mutation can cause SVT, we hy-
pothesize this is an unlikely explanation for our patient’s AP.

The high velocity saline propulsion used in PMT to frac-
ture and lyse thrombi frequently causes inadvertent erythrocyte 
damage and hemolysis [6, 12]. A substantial hemolytic event is 
thought to be the driving force behind AKI in post-thrombecto-
my due to the release of hemoglobin and its breakdown prod-
ucts [6, 12], and may be an inciting factor in the occurrence of 
AP. Hemoglobin and hemoproteins are involved in neutrophil 
recruitment and degranulation, as well as the induction of co-
agulation cascade-induced vasoconstriction and inflammatory 
cytokine upregulation, such as platelet-activating factor, tumor 
necrosis factor, and α-2 microglobulin, which can cause direct 
epithelial and obstructive damage within the pancreas [6-8, 12].

The possibility of AP as a sequela of acute or chronic 
medication administration, alcohol consumption, and biliary 
disease was considered, though, none of these pertained to 
our patient. The administration of propofol inducing AP was 
explored. In a systematic review of literature identifying 18 
studies from 11 countries totaling 21 patients who suffered 
AP, intraoperative propofol was strongly associated with this 
post-operative finding [13]. This study concluded that a dose 
of 200 mg of propofol given over approximately 2.33 h was 
found to be the average dose and time interval for patients who 
developed AP [13]. The timeframe from propofol administra-
tion and onset of pancreatitis occurred within 24 h in 28% of 
this patient population and within 1 week in > 50% [13]. This 
is similar to our case, in dosage (200 mg) and intraoperative 
time (about 3 h). Baseline renal function, total thrombectomy 

time, and intraoperative effluent should also be considered 
when evaluating PMT complications [6-8, 12]. A previous 
study demonstrated upwards of 60% of patients who devel-
oped post-thrombectomy pancreatitis had chronic renal failure 
[7], contrasted with our patient who did not have pre-operative 
renal insufficiency. However, a limitation of this study was a 
total of four patients [7]. Current recommendations for intra-
vascular catheter-based lysis consider limiting run time to 4 
min in flowing vessels and 8 min within a thrombus [6, 11, 14] 
may be difficult to adhere to when considering the significance 
and location of clot burden. Intraoperative fluid loss should be 
monitored carefully to gauge blood loss and potential erythro-
cyte damage, and in some cases, more than 50% of the effluent 
collected is composed of the patient’s blood [15]. This may 
raise concern for excess circulating erythrocyte breakdown 
products and possible epithelial damage to distant organs.

If the cause of AP and AKI is known, removing the offend-
ing agent can prevent disease progression or future occurrenc-
es. AP is managed conservatively primarily with symptomatic 
control using aggressive fluid resuscitation and pain manage-
ment [16]. AKI treatment depends on its etiology; however, 
refraining from nephrotoxic medication is essential [17]. In 
our patient, the use of unfractionated heparin was preferred 
over low molecular weight heparin, as well as cessation of 
non-steroidal anti-inflammatory drugs to prevent further renal 
impairment. In the event that TOS decompressive surgery is 
indicated, current recommendations endorse intervention dur-
ing the same hospital stay [4, 5]. This has been shown to re-
duce the period of anticoagulation, with patients returning to 
normal activity in a shorter time frame, and a decreased risk 
for recurrent thrombosis [4].

Conclusion

The exact pathophysiology of post-thrombectomy AP remains 
unknown; however, the possibilities include extensive he-
molysis and epithelial damage from hemoglobin in addition 
to the possible systemic intravascular damage from FVL and 
intraoperative propofol administration. Further discussion and 
research into dosing and timing of tPA, as well as potentially 
limiting tPA administration to intraoperative or intensive care 
unit lysis may be useful in lowering the incidence of distant 
organ damage post-thrombectomy.

Learning points

AP is an uncommon sequela of PMT. Neutrophil recruitment 
from hemoglobin and hemoprotein breakdown from venous 
thrombi may be a contributing factor to acute pancreatic in-
jury. The dosage and frequency of intraoperative propofol may 
factor into susceptibility to postoperative pancreatitis.
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