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Acquired von Willebrand Disease in a Child With Wilms’
Tumor: Implications for Postoperative Regional Anesthesia
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Abstract

Regional anesthetic techniques including epidural anesthesia are a
safe and effective method of providing postoperative analgesia while
avoiding the potential adverse physiologic effects of systemic opi-
oids. However, clinical scenarios or co-morbid conditions such as
abnormal coagulation function may preclude the use of neuraxial an-
algesia. We present a 2-year-old boy who presented for nephrectomy
due to Wilms’ tumor disease. Preoperative evaluation of coagulation
function revealed an elevated partial thromboplastin related to ac-
quired von Willebrand disease and therefore a wound catheter was
used instead of epidural analgesia. Coagulation function guidelines
for epidural anesthesia are reviewed and alternative techniques such
as a wound catheter are discussed.
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Introduction

Wilms’ tumor also known as nephroblastoma is the most
common primary renal tumor in children, usually present-
ing between 6 months and 5 years of age [1, 2]. The majority
of patients present with an abdominal mass, abdominal pain,
hypertension or hematuria. One recognized yet uncommon
presentation is a disturbance in coagulation function related
to acquired von Willebrand syndrome (AvWS) [3]. Bleeding
episodes due to AvWS have been reported in patients affected
by lymphoproliferative, myeloproliferative, cardiovascular,
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neoplasia, and autoimmune disorders [4]. AvWS in associa-
tion with Wilms’ tumor is characterized by bleeding related to
platelet dysfunction and disturbances of coagulation function
including an elevated partial thromboplastin time (PTT) [5].

Neuraxial techniques such as the epidural anesthesia pro-
vide effective analgesia following major surgical procedures
including laparotomy or thoracotomy. However, neuraxial
techniques including epidural anesthesia are contraindicated
in patients with altered coagulation function due to the risk
of epidural hematoma formation. We present a 2-year-old boy
who presented for right radical nephrectomy due to Wilms’ tu-
mor disease. Preoperative evaluation revealed prolonged PTT
and prolonged activated partial thromboplastin time (aPTT).
Coagulation function guidelines for epidural anesthesia are re-
viewed and alternative techniques such as a wound catheter
are presented.

Case Report

Institutional Review Board approval is not required at Nation-
wide Children’s Hospital (Columbus, Ohio) for the presenta-
tion of single case reports. A 2-year-old, 12.1 kg toddler pre-
sented to his primary care provider with a chief complaint of
cough and constipation. On physical exam, an abdominal mass
was noted by his primary care physician and he was admit-
ted for further evaluation. Computed tomography of the abdo-
men revealed a large retroperitoneal mass involving the right
kidney, consistent with Wilms’ tumor. His past medial his-
tory included a blocked tear duct and infection due to human
metapneumovirus. He had no past surgical history except for
an uncomplicated circumcision. His medications at the time
of surgery were included enalapril and isradipine for blood
pressure control. Preoperative blood pressure was 107/68 mm
Hg. Physical exam was unremarkable except for a slightly
distended abdomen. Preoperative laboratory results revealed
hemoglobin 10.1 g/dL, hematocrit 32%, and an elevated plate-
let count of 533,000/mm?. Electrolytes, blood urea nitrogen,
and creatinine were normal. Coagulation studies showed a
prothrombin time 13.5 s, a prolonged PTT of 43 s. He was
transported to the operating room and routine American So-
ciety of Anesthesiologists’ monitors were placed. Anesthesia
was induced with fentanyl and propofol followed by rocu-
ronium to facilitate endotracheal intubation. Central venous
and arterial cannulas were placed. Maintenance anesthesia
consisted of sevoflurane in air and oxygen with intermittent
doses of fentanyl. The tumor was resected without complica-
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tions. Surgical time was 4 h and 14 min. A total of 375 mL
of crystalloid was infused and 32 mL of urine was collected.
Minimal blood loss was recorded for the procedure. Repeat co-
agulation studies revealed persistence of the prolonged aPTT
(43 s), which contraindicated neuraxial epidural, so a wound
catheter was placed during surgical closure. The wound cath-
eter was inserted above closed parietal peritoneum and under-
neath the muscular fascia layer. At the completion of the case,
the patient’s trachea was extubated, and he was transferred to
the post-anesthesia care unit. Postoperatively, a continuous
local anesthetic wound infusion (CLAWI) was administered
with ropivacaine 0.2% at 1.2 mL/h for the initial 48 postop-
erative hours. Initial postoperative pain was assessed as 3 of
10 on the Face, Legs, Activity, Cry, Consolability (FLACC)
pain scale. Additional analgesia was provided by intravenous
acetaminophen (10 mg/kg intravenously every 6 h) and nurse-
controlled analgesia with hydromorphone. Total consumption
of intravenous hydromorphone was 4.04 mg (0.33 mg/kg) over
the first 48 postoperative hours. FLACC scores were recorded
every 2 h postoperatively with the majority being scored at
0 and a one-time maximum score of 5 for the initial 48 post-
operative hours. The postoperative course was uncomplicated
except for the need for ongoing medications for blood pressure
control.

Discussion

Hemostasis is a complex process regulated by thrombogenic
and anti-thrombogenic factors which balance coagulation and
bleeding [6]. Primary hemostasis results from the interactions
between platelets, the vessel wall, adhesive proteins, and co-
agulation factors leading to the formation of the initial platelet
plug. Normally, platelets do not adhere to intact vascular en-
dothelium. However, after a vascular injury, platelets attach to
collagen and vWF in the subendothelial tissue, initiating the
coagulation process [6, 7]. A secondary function of VWF is
to bind with plasma proteins such as factor VIII (FVIII) in its
inactive state, thus preventing its rapid degradation by other
proteases [7, 8]. Deficiencies in genes encoding the vWF result
in von Willebrand disease (vWD), the most common inherited
disturbance of coagulation function [9]. Laboratory findings
include both defective platelet function (aggregation) as well
as a prolongation of the aPTT [9, 10].

AvWS is a rare bleeding disorder that usually occurs in
individuals with no previous or family history of bleeding. Al-
though it is similar to inherited vWD with regard to laboratory
and clinical findings, the etiology of prolonged aPTT in AvWS
involves a diverse group pathological conditions [4]. Since
most AvWS patients synthesized normal vWF, the mecha-
nisms responsible for producing dysfunctional coagulation in
these patients include destruction of vVWF by autoantibodies,
absorption of vVWF by malignant cell clones, and damage to
high-molecular-weight (HMW) vWF multimers due to high
shear stress [11]. One of the more common pediatric malig-
nancies associated with AvWS is Wilms’ tumor [12]. A retro-
spective evaluation of the coagulation profile of 190 children
with Wilms’ tumor revealed AvWS in eight for an incidence of
approximately 4% [13].
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These data would suggest that routine evaluation of co-
agulation function is indicated prior to neuraxial anesthesia in
patients with Wilms’ tumor. In patients without evidence of
defects in coagulation function, Vandermuelen et al reported
the incidence of epidural hematoma formation to be approxi-
mately 1: 220,000 after intrathecal anesthesia and 1: 150,000
after epidural anesthesia [14]. The American Society of Re-
gional Anesthesia (ASRA) cautions against placing epidural
catheters in patient with abnormal coagulation function due to
increased risk for epidural hematoma [15]. Proceeding with
neuraxial anesthesia in the presence of clinical anticoagulation
or abnormal coagulation function can lead to severe, poten-
tially devastating consequences from spinal hematoma forma-
tion. Sequelae may include requirement for surgical evacua-
tion, residual lower extremity motor and sensory deficits, and
permanent paraplegia.

Given such concerns, we chose to use Continuous Local
Anesthetic Wound Infusion (CLAWI) for postoperative anal-
gesia. The technique has emerged as attractive option in vari-
ous clinical scenarios given its efficacy and ease of catheter
placement [16-20]. Data in both adult and pediatric patients
have demonstrated effective analgesia, decreased opioid re-
quirements, and earlier return of bowel function. In a prospec-
tive trial, the continuous preperitoneal infusion of 0.2% ropiv-
acaine at 10 mL/h for 48 h following open colorectal resection
reduced morphine consumption, improved pain relief, and
accelerated postoperative recovery [16]. Similar results were
reported following open hepatic surgery [19].

Efficacy has also been demonstrated in the pediatric
population. In children with spina bifida undergoing major re-
construction of the lower urinary tract, a continuous infusion
of 0.1% ropivacaine provided postoperative analgesia while
reducing systemic opioid use and associated adverse effects
[21]. In children undergoing laparotomy for complicated ap-
pendicitis, a multimodal regimen that included a CLAWI with
0.2% bupivacaine, paracetamol, and rescue intravenous mor-
phine, served as a safe and effective technique for postopera-
tive analgesia [17]. Anecdotally, we noted similar efficacy in
our patient. Given the associated coagulation disturbance, a
wound catheter was placed during surgical closure of the in-
cision. During closure of the surgical wound, a multi-holed
soaker catheter was inserted above the closed parietal perito-
neum and underneath the muscular fascia layer, covering the
full length of the wound. The infusion catheter was secured to
the skin, the subcutaneous and skin layers closed followed by
placement of sterile dressings. Our catheter placement tech-
nique is similar to previous studies that showed wound cath-
eter inserted on the pre-peritoneal area or within the muscle
fascia is associated with better pain control compared to the
subcutaneous layer [16, 22]. The CLAWI was used as part of a
multimodal pain management strategy with intravenous aceta-
minophen and NCA-hydromorphone.

In conclusion, we describe the perioperative care of a
2-year-old toddler with Wilms’ tumor and AvWS. Given the
potential for coagulation defects as part of a paraneoplastic
process, routine assessment of coagulation function is sug-
gested prior to neuraxial anesthesia. Since epidural analgesia
is contraindicated in these patients, multimodal analgesia that
includes continuous wound infiltration with local anesthetics
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offers an effective alternative for postoperative management
of pain. Although the analgesic effect of continuous wound
infiltration of local anesthetics is inferior to that of epidural
anesthesia, CLAWI has been shown to reduce opioid require-
ments, accelerate the return of bowel function, and improve
the postoperative course. A multimodal pain management
strategy that includes CLAWI is safe and effective technique
for postoperative pain control in children undergoing open ab-
dominal surgery.
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