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Abstract
Background: Spontaneous heparin induced thrombocytopenia (HIT) is a
medical phenomenon whereby patients develop clinical and laboratory features of HIT without prior exposure to heparin. Aim: We present a patient
who underwent bilateral total knee replacement complicated by spontaneous
HIT causing bilateral adrenal hemorrhage and deep vein thrombosis. Our patient had no prior history of heparin exposure. We reconcile our patient’s
presentation with other case reports of spontaneous HIT in patients who had
orthopaedic surgery. Conclusion: Spontaneous HIT is a rare but potentially
devastating complication associated with total knee arthroplasty.
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1. Introduction
Spontaneous HIT is an increasingly recognized phenomenon whereby patients
develop clinical and laboratory features of HIT, including thrombocytopenia,
thrombosis, and positive serologic markers, without prior exposure to unfractionated or low molecular weight heparin [1]. In traditional HIT, heparin and
platelet factor 4 (PF4) combine to form a neoepitope immunoglobulin complex
capable of activating platelets and ultimately leading to a highly prothrombotic
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condition [2] [3] [4]. Clinical suspicion for HIT should arise in patients who experience a significant drop in their platelet count typically between 5 and 10 days
after heparin exposure, especially in the setting of a new thrombotic event. Serologic testing then can identify the circulating IgG/PF4/heparin complexes, and
the diagnosis of HIT is subsequently confirmed with a functional platelet activation assay such as the serotonin release assay or aggregometry. If the patient has
not had prior exposure to heparin despite positive serologic testing, the diagnosis of spontaneous HIT is made. Clinically, patients with HIT can present with
venous and/or arterial thromboses, including deep vein thrombosis (DVT),
pulmonary embolism (PE), ischemic stroke, myocardial infarction, acute limb
ischemia, skin necrosis, acute mesenteric ischemia, or adrenal hemorrhage secondary to adrenal vein thrombosis leading to venous outflow obstruction.
The first case of spontaneous HIT following orthopaedic surgery was described by Jay and Warkentin [5]. This was a fatal complication in a patient who
underwent total knee arthroplasty (TKA) and subsequently developed clinical
and serologic manifestations of HIT on postoperative day 9 without prior exposure to heparin. Since this inaugural report, there have been at least 10 other described diagnoses of spontaneous HIT in patients after orthopaedic surgery with
the vast majority of presentations occurring after TKA. Simultaneous bilateral
surgery, intraoperative tourniquet use, and postoperative utilization of dynamic
mechanical thromboprophylaxis have been theorized as risk factors [6] [7] [8].
The mechanism of spontaneous HIT following orthopedic surgery is thought to
involve the release of glycosaminoglycans such as chondroitin sulfate, a polyanion which structurally resembles heparin and is capable of forming platelet-activating complexes with PF4 [9] [10].
We report a case of spontaneous HIT in a patient who underwent simultaneous bilateral TKA and subsequently presented with severe symptomatic adrenal
insufficiency secondary to bilateral adrenal hemorrhage as well as new thrombotic disease. Of note, our patient was also ingesting a preoperative supplement
containing chondroitin sulfate, serving as another possible inciting factor for the
development of spontaneous HIT [9]. Herein, we summarize our patient’s presentation and reconcile with a comprehensive review of the literature on spontaneous HIT following orthopaedic surgery in an effort to bring awareness to this
rare but potentially fatal complication. Consent was obtained from the patient to
participate in this case study.

2. Case Report
A 68-year-old male with a history of hyperlipidemia and chronic bilateral knee
pain secondary to osteoarthritis underwent uncomplicated bilateral TKA. On
postoperative day 1, he was started on prophylactic dosing rivaroxaban 10 mg
once daily for DVT prevention. He had no prior exposure to unfractionated or
low molecular weight heparin. The patient progressed well with physical therapy
until postoperative day 10 where he was noted to have developed generalized leDOI: 10.4236/ojo.2017.712042
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thargy and weakness. Laboratory analysis obtained at this time was notable for
new anemia (hemoglobin 6.6 g/dL, preoperative hemoglobin 14.5 g/dL), thrombocytopenia (platelet count 46,000/µL, preoperative platelet count 205,000/µL),
and hyponatremia (sodium 118 mmol/L), in addition to revealing a urinary tract
infection (UTI). He was given intravenous fluids and started on nitrofurantoin
without symptomatic improvement.
On postoperative day 13, he was admitted to our institution with progressive
generalized weakness and lethargy. He was started on intravenous ceftriaxone
for the urinary tract infection and received intravenous fluids for presumed hypovolemic hyponatremia. He received one unit of packed red blood cells. Rivaroxaban was discontinued given concern for acute bleeding in the setting of persistent thrombocytopenia. Further work up revealed a low serum cortisol level of
1.3 µg/dL (normal > 2.0 µg/dL), which failed to respond to cosyntropin stimulation (post-stimulation cortisol 1.0 µg/dL) and an elevated serum adrenocorticotropic hormone (ACTH) level at 128 pg/mL (normal 10 - 60 pg/mL) consistent
with a primary adrenal insufficiency. A CT scan of the abdomen and pelvis
demonstrated bilateral adrenal hemorrhage with periadrenal stranding (Figure
1(a)). The patient was then started on intravenous hydrocortisone with significant improvement in his mental status and hyponatremia.

Figure 1. Radiographic findings and clinical course. (a) CT scan of the abdomen and pelvis. Arrows indicate enlargement of the bilateral adrenal glands with high attenuation
values consistent with hemorrhage. (b) MRI of the abdomen. Arrows indicate thrombus
within the inferior vena cava (top arrow) and hematoma in the right adrenal gland (bottom
arrow). (c) Temporal summary of the patient’s clinical course, platelet count trend, and anticoagulation management. Green line indicates the lower limit of normal platelet count.
DOI: 10.4236/ojo.2017.712042
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Concurrently, the patient’s anemia and thrombocytopenia were further evaluated with the assistance of the hematology consult service. Comprehensive
work up for other sources of anemia was negative, in addition to negative blood
cultures for infection. Following the diagnosis of bilateral adrenal hemorrhage,
additional laboratory testing was obtained including antiphospholipid syndrome
serologies, which were negative, and serologic testing for HIT. Despite absence
of prior heparin exposure, serologic testing for HIT was markedly abnormal
(PF4/IgG optical density units 3.037, normal < 0.40) and a subsequent positive
functional platelet assay confirmed the diagnosis of HIT. Screening bilateral
lower extremity ultrasounds revealed an occlusive thrombosis in the right common femoral vein and partially occlusive thrombi in the right femoral, popliteal,
and posterior tibial veins. An adrenal protocol MRI of the abdomen also incidentally showed a small amount of thrombus in the intrahepatic inferior vena
cava and left renal vein (Figure 1(b)). The patient was started on on intravenous
argatroban and his platelet count improved from a nadir of 43,000/µL on postoperative day 19 to 106,000/µL on post-operative day 23. He was transitioned to
oral anticoagulation on therapeutic dose apixaban 5 mg twice daily and discharged on postoperative day 24. At a follow up clinic visit 1 month later, he was
recovering well without any further thrombotic events with normalization of his
platelet count to 225,000/µL and hemoglobin to 13.2 g/dL. The patient’s temporal clinical course including platelet count, thrombotic events, and anticoagulation management are summarized in Figure 1(c).

3. Discussion
We present a patient who underwent bilateral TKA complicated by HIT without
prior heparin exposure. Postoperatively, the patient regressed with physical
therapy and was noted to have developed anemia, thrombocytopenia and hyponatremia at the skilled nursing facility. After readmission to the hospital, further
work up revealed bilateral adrenal hemorrhage with associated adrenal insufficiency and venous thrombotic disease. Ultimately, the diagnosis of spontaneous
HIT was made after confirmation with serologic testing. The patient was then
appropriately treated with therapeutic anticoagulation and corticosteroids and
made a full recovery.
We identified 16 published cases of spontaneous HIT occurring after orthopaedic surgery, with all but one case occurring after TKA (Table 1). All patients
had at least a 50% postoperative reduction in platelet count, venous and/or arterial thromboses, high-titer elevated PF4 antibodies detected between postoperative day 9 to 18, and a positive functional assay confirming the diagnosis of
HIT. Routine postoperative thromboprophylaxis with warfarin, aspirin, fondaparinux, or apixaban was administered in all reported cases, indicating that a
prophylactic dosing of anticoagulation is not sufficient to prevent thrombosis in
the setting of HIT.
Ten of the 16 patients with spontaneous HIT following orthopaedic surgery
DOI: 10.4236/ojo.2017.712042
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Table 1. Published cases of spontaneous HIT and fondaparinux-associated HIT following orthopedic surgery.
Publication, year

Patient
age/sex

Warkentin et al.,
2007

48 F

Jay et al., 2008

69 F

Right TKA

Pruthi et al., 2009

61 F

Salem et al., 2010
Mallik et al., 2011

Burch et al., 2012

Orthopedic
surgery

DVT
prophylaxis

POD at
diagnosis

Platelet
nadir

10

39,000

Bilateral adrenal hemorrhage
Right lower extremity DVT

1.87

+SRA

Warfarin

9

11,000

Bilateral adrenal hemorrhage
Right lower extremity DVT
Digital infarcts

1.89

+SRA

Right TKA

Warfarin

10

15,000

Bilateral adrenal hemorrhage
Bilateral DVTs/PEs

2.30

+SRA

67 M

Left TKA

Fondaparinux

9

35,000

Bilateral DVTs
Ischemic CVA

2.803

ND

60 M

Bilateral TKA

Warfarin

10

15,000

Bilateral DVTs

3.0

+SRA

Fondaparinux

18

50,000

2.807

+SRA

Fondaparinux

12

38,000

3.081

+SRA

9 - 15

15,000

Elevated

+SRA

9 - 15

81,000

Elevated

+SRA

9 - 15

115,000

Elevated

+SRA

9 - 15

20,000

Elevated

+SRA

Bilateral TKA Fondaparinux

63 M

Right TKA
Right TKA

63 M

Warfarin

Ketha et al., 2013

61 F
60 F
65 M
71 F

TKA
TKA
TKA
TKA

Warfarin
Warfarin
Warfarin

Thrombotic events

DVT/PE
IVC thrombosis
Iliac artery thrombosis
Splenic and left renal infarcts
Bilateral adrenal hemorrhage
DVT
Bilateral adrenal hemorrhage
DVT
Bilateral adrenal hemorrhage
DVT
Bilateral adrenal hemorrhage
DVT

PF4 IgG Functional
OD
assay

Warkentin et al.,
2014

54 F

Shoulder
arthroplasty

None

15

37,000

Right lower extremity DVT
Ischemic CVA

Warkentin et al.,
2015

ND

TKA

Apixaban

13

37,000

Bilateral adrenal hemorrhage
DVT/PE
IVC thrombosis

3.02

+SRA

Elshoury et al., 2015

48 F

Left TKA

Aspirin

10

15,000

Bilateral adrenal hemorrhage
Bilateral PEs

Elevated

+SRA

Baker et al., 2017

72 F

Left TKA

Aspirin

12

25,000

Bilateral DVTs/PEs

2.97

+SRA

DeBaun et al., 2017

68 M

16

43,000

Bilateral adrenal hemorrhage
Right lower extremity DVT
IVC and renal vein thrombosis

3.037

+HITIA

Bilateral TKA Rivaroxaban

2.89

+SRA

CVA = cerebrovascular accident, DVT = deep vein thrombosis, HIT = heparin-induced thrombocytopenia, HITIA = heparin-induced thrombocytopenia
impedance aggregometry, IVC = inferior vena cava, ND = no data, OD = optical density, PE = pulmonary embolism, PF4 = platelet factor 4, POD =
post-operative day, SRA = serotonin release assay, TKA = total knee arthroplasty.

presented with bilateral adrenal hemorrhage (63%), which is a well-described
manifestation of HIT [11] [12] [13] [14]. Paradoxically, adrenal hemorrhage is
caused by venous outflow obstruction from adrenal vein thrombosis [15]. The
resultant adrenal insufficiency can be life-threatening leading to hemodynamic
collapse if unrecognized. Symptoms are often vague and non-specific such as fatigue, generalized weakness, nausea, or abdominal pain. Clinically, patients may
DOI: 10.4236/ojo.2017.712042
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have hypotension unresponsive to resuscitation as well as metabolic abnormalities including hyponatremia and hyperkalemia [16] [17]. Prompt recognition
and initiation of corticosteroid therapy is critical. After making the diagnosis of
HIT, patients should be started on intravenous therapy with a non-heparin anticoagulant such as argatroban as well as strict avoidance of any heparin-containing
products. We recommend continuing intravenous anticoagulation until the
platelet count improves, ideally above 100,000/µL, and then transitioning to
warfarin or a direct oral anticoagulant such as apixaban, rivaroxaban, or dabigatran for at least 3 to 6 months for the management of the acute thrombotic
event.
It is notable that nearly all cases of spontaneous HIT following orthopaedic
surgery (94%) occurred after TKA and not other joint replacement surgery. The
release of heparin-like molecules such as chondroitin sulfate from within the
knee joint into the systemic circulation has been proposed as the mechanism for
the development of platelet-activating PF4 complexes following TKA [6]. Interestingly our patient also ingested oral supplements containing chondroitin sulfate pre-operatively. Although there is laboratory evidence that PF4 can form
complexes with hypersulfated chondroitin sulfate [9], it is unclear whether oral
supplementation with chondroitin sulfate may lead to the formation of systemic
platelet-activating PF4 complexes.
In a prospective study of over 2000 patients who underwent TKA or hip arthroplasty, dynamic mechanical prophylaxis was an independent risk factor for the
development of anti-PF4/heparin antibody formation even in the absence of
prior heparin exposure [7]. The authors speculate that the mechanical stimulation and subsequent tissue damage associated with dynamic mechanical thromboprophylaxis induces anti-PF4/heparin antibodies through the release of polyanions such as glycosaminoglycans or nucleic acids [7] [18]. Alternatively, local tissue ischemia secondary to tourniquet use and the subsequent release of
these active polyanions is another proposed mechanism accounting for the disproportionate prevalence of spontaneous HIT seen after TKA in comparison to
total hip arthroplasty [7] [8]. Of note, we limit tourniquet use to only during the
cementation process when performing TKA making this mechanism less likely
in this case and overall.
The temporal course of events and improvement after treatment with argatroban supports the diagnosis of spontaneous HIT in our patient. Nonetheless,
our patient had a concomitant urinary tract infection at the time of his presentation that was treated initially with nitrofurantoin and eventually ceftriaxone
upon admission. There are described cases of spontaneous HIT associated with
gram-negative bacteremia [19]. This mechanism is possible yet unlikely to be relevant in our case, given gram negative bacteria are commonly associated with
urinary tract infection. Urine culture results were negative in our patient. Ceftriaxone is a known cause of thrombocytopenia but not applicable given the
timing of patient’s clinical deterioration was prior to its administration. Anecdotally, presence of antiphospholipid antibodies, which were negative in our paDOI: 10.4236/ojo.2017.712042
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tient’s serological work up, is associated with a spontaneous prothrombotic disorder that resembles HIT [20].

4. Conclusion
We describe a new case of spontaneous HIT after bilateral TKA and summarize
all other previously published cases of this phenomenon following orthopaedic
surgery. Orthopaedic surgeons, particularly those who routinely perform TKAs,
should be aware of this potentially devastating postoperative complication.
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