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Abstract

Spinal surgery carries the risk of significant intraoperative blood loss 
requiring blood transfusions. In patients with coexisting coagulopathy the 
risk is substantially higher, and proper correction of coagulation deficiency is 
mandatory to avoid major and uncontrolled blood loss and hematoma formation 
with spinal cord compression.

We present a clinical case of successful cervical tumor removal in a patient 
with coexisting hemophilia A and Ehlers-Danlos syndrome.

Coordination of the treatment plan between anesthesia providers, surgeons, 
and the hematological service helped to uneventfully remove the tumor and 
avoid perioperative complications.

Keywords: Anesthesia in hemophilia patients; Cervical spinal surgery; 
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Abbreviations
EDS: Ehlers-Danlos Syndrome; i.v: intravenous; U/kg: Units/

kilogram; mg: Milligram(s); mcg/kg/min/: Micrograms/kilogram/
minute; MAC: Minimum Alveolar Concentration; ml: Milliliter; 
ddAVP: 1-deamino-8-D-Arginine Vasopressin; ICU: Intensive Care 
Unit

Case Presentation
Major spinal procedures are frequently associated with an 

increased risk of significant intraoperative blood loss, sometimes, 
exceeding 5 liters, which requires blood transfusion (in 50-81% 
of procedures) [1]. The risk of bleeding substantially increases 
in patients with concomitant hemostatic disorders. We present 
a case of successful surgery in a patient with cervical spinal tumor 
(schwannoma), hemophilia A, and Ehlers-Danlos Syndrome (EDS). 
The patient consented for this publication.

A 32-years-old male patient (76.2kg, body mass index 27.1) was 
admitted with complains of left shoulder pain and arm numbness. 
Objective examination revealed radicular symptoms on the left, and 
magnetic resonance imaging demonstrated a 2.4cm cystic, intradural, 
extramedullary lesion within the left ventral aspect of the spinal canal 
with compression and flattening of the spinal cord and extension into 
the left C5 and C6 root foramina (Figure 1). Based on the findings, a 
leading diagnosis of cystic schwannoma was made.

The patient’s medical history was significant for arterial 
hypertension, well-controlled hypothyroidism, hemophilia A, and 
EDS - hypermobile variant. According to his past medical history, the 
patient had developed a spontaneous intracranial hemorrhage as an 
infant requiring neonatal intensive care unit admission.

The patient had severe hemophilia A with factor VIII <1%, and 
his coagulation was managed with periodic injections of Nurwiq - a 
recombinant anti-hemophilic factor (Octapharma, Paramus, NJ). 
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There was no previous history of vascular fragility or internal 
organ ruptures related to his EDS. 

The patient was scheduled for surgical resection of the tumor, 
and during the whole perioperative period, his coagulation status was 
managed by the hematology service. 

He received 1 dose of Nuwiq - 50U/kg, on the day before surgery, 
and the treatment was continued with a dose of 35U/kg every 12 hours 
for the subsequent 48 hours. After discharge, the patient continued 
receiving daily Nurwiq (4,350 units) for 9 days.

Anesthetic management
After establishing an i.v. access, the patient was premedicated 

with 2mg of midazolam before his transfer to the operating room. 
Following preoxygenation, anesthesia was induced with standard 
doses of fentanyl, lidocaine, and propofol. The muscle relaxation was 
achieved with administration of 50mg rocuronium, which was not re-
dosed to allow for monitoring of the evoked motor responses during 
manipulations in proximity to the spinal cord.

The patient was intubated with a lubricated # 6 cuffed endotracheal 
tube. An additional i.v. catheter was placed, and infusions of 
remifentanil, 0.05-0.08 mcg/kg/minute, propofol, 50mcg/kg/minute, 
were started along with inhalation of 0.5 MAC of sevoflurane in 1:1 
air - oxygen mixture. The Blood Pressure (BP) was supported with 
infusion of phenylephrine titrated to maintain mean BP >65mmHg. 
The right radial artery was cannulated with ultrasound guidance to 
monitor the BP throughout surgery. Intraoperatively, the motor and 
somatosensory evoked potentials were registered. The total duration 
of anesthesia was 6 hours.

The intraoperative blood loss was insignificant (150ml) and did 
not require any transfusions. The patient remained hemodynamically 
stable throughout surgery. He received a total of 2800ml of crystalloids, 
and the urinary output was 850ml. Intraoperative antibacterial 
prophylaxis was achieved with cefazolin, and dexamethasone with 
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ondansetron were administered for prophylaxis of postoperative 
nausea and vomiting. Pressure-controlled and volume guaranteed 
ventilatory mode was used for respiratory support avoiding high 
intrapulmonary pressures: the peak pressure remained ≤18cm H2O 
throughout anesthesia. 

Surgery
Given the anterior location of the tumor, a standard posterior or 

posterolateral approach was not ideal so an anterior C5 corpectomy 
with C4-5 and C5-6 discectomies was performed. The tumor was 
approached and resected using standard intradural microsurgical 
techniques under fluoroscopic and ultrasound imaging guidance. A 
biomechanical interbody cage was placed at C5, and a C4-6 anterior 
cervical fusion was performed. The wound layers were closed and 
sterile dressing was applied to the incision site. The patient was 
extubated upon completion of the procedure and was transferred to 
the neurosurgical ICU for further postoperative care and monitoring. 

The postoperative course was uncomplicated, and the patient was 
discharged home to continue the anti-hemophilia treatment under 
the supervision of his hematologist. In the postoperative period, no 
bleeding or neurological deterioration were observed.

Discussion
Clotting disorders predispose to major bleeding during surgery. 

Patients with hemophilia are considered a group of the highest risk, 
and surgical planning for this category of patients requires a multi-
disciplinary approach and proper preparation to avoid surgical 
disasters.

Hemophilia A is an X-linked disease with an incidence of 
approximately 1/5000 male live births which is characterized by 
defective or deficient clotting factor VIII [2].

There is a limited number of reports on anesthetic management 
of patients with hemophilia undergoing neurosurgical procedures [3-
5]. Aouba A et al. (2010) described a patient with hemophilia, who 
underwent successful removal of a temporo-parietal glioblastoma [3]. 

The patient produced anti-factor VIII autoantibodies, so recombinant 
activated factor VII was administered in the perioperative period, 
which directly activates factor X bypassing the steps requiring factor 
VIII or factor IX (seen in hemophilia A and B, respectively).

Recombinant activated factor VII is sometimes used off-label 
to reverse anticoagulation, prevent progression of intracranial 
hemorrhage, and reduce the intraoperative bleeding [6]. However, its 
benefits must be weighed against the risk of thrombotic complications. 

Prior to surgery, our patient’s factor VIII deficit was effectively 
compensated with Rurwiq, so a decision was made to maintain the 
patient on the same drug with dose adjustments to achieve factor VIII 
level of 100 ± 10% during and after surgery. 

Another drug temporarily restoring the factor VIII level used 
during minor procedures in patients with hemophilia is 1-deamino-
8-D-arginine vasopressin (ddAVP). However, major procedures, 
as in our case, require full factor replacement to avoid significant 
intraoperative bleeding.

In addition to factor replacement therapy, Kobayashi K. and co-
authors (2018) recommend using additional measures to reduce the 
intraoperative blood loss in hemophilic patients undergoing spinal 
surgery: controlled hypotension, cotton fibrillary collagen applied to 
reach hemostasis, and intraoperative blood salvage [5].

Another factor increasing the risk of bleeding in our patient was 
the history of EDS - a rare genetic disorder of collagen synthesis with 
all three major inheritance patterns (autosomal dominant, autosomal 
recessive and X-linked) described in association with it [7]. The 
overall incidence is 1/10,000 - 1/25,000 with no ethnic predisposition 
[8]. 

There are 13 subtypes of the disease, and the main ones 
are hypermobile, vascular, kyphoscoliotic, arthrochalasia, and 
dermatosparaxis. Among them, the vascular type carries the highest 
potential for severe morbidity and mortality related to vascular and 
visceral tissue fragility [8-10].

Even though laboratory tests for EDS are not prognostic for 
evaluation of the bleeding risk, platelet aggregation abnormalities are 
seen in about 26% of patients [8]. The platelet dysfunction is explained 
by presence of defective collagen in the vessels, which leads not only 
to weakness of the vascular wall but also to altered interaction with 
platelets and von Willebrand factor thus interfering with the primary 
thrombus formation [11].

Factors that require anesthesiologist’s attention in patients 
with EDS are: fragile and poorly healing skin, excessive bleeding, 
predisposition to spontaneous pneumothorax, especially with 
high ventilatory pressures and excessive tidal volumes, easy joint 
dislocation, cardiac mitral valve prolapse, presence of coronary and 
cerebral aneurysms, spontaneous dissections or ruptures of major 
vessels, small mouth and microretrognathia, mucosal damage and 
bleeding as a result of endotracheal intubation [7,12].

We took precautions to minimize the perioperative risks for 
our patient. The coagulation deficiency was corrected based on the 
hematologist’s recommendations with the aim to fully replace the 
deficient factor VIII. Pressure points were carefully padded to reduce 
skin damage related to skin fragility observed in patients with EDS. 

Figure 1: Magnetic resonance imaging demonstrating the tumor growing 
over the left ventral aspect of the cervical spinal cord causing compression.
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We used a small lubricated endotracheal tube, which was placed 
with extreme care to avoid mucosal damage. Intraoperatively, high 
ventilatory pressures and inspiratory volumes were avoided to 
decrease the risk of pneumothorax seen in some patients with EDS.

Wiesmann T, et al. (2014) recommend avoiding central venous 
catheterizations and arterial cannulations in patient with EDS 
with a history of vascular fragility. [8] In our case, invasive arterial 
pressure monitoring was required, so an arterial cannula was 
inserted after induction and intubation with great caution and under 
ultrasound guidance to minimize vascular trauma. We also took into 
consideration the type of HDS in our patient (hypermobile type) and 
no previous evidence of vascular fragility in his past history.

Special attention was paid to meticulous hemostasis. No 
significant bleeding or other problems were encountered during 
surgery. The tumor was successfully removed and surgery was 
completed with anterior cervical fusion.

The postoperative course was uneventful. The patient’s 
neurological symptoms resolved and he was discharged home.

Conclusion
Our patient had two rare genetic disorders, which placed him 

at risk for perioperative bleeding. The multi-disciplinary approach 
and proper planning of anesthesia and surgery allowed for safe and 
uneventful completion of the procedure. Recognition of all risk factors 
related to the patient’s hemophilia A and EDS, and application of 
above discussed preventive measures helped to successfully conduct 
the surgical procedure and avoid serious complications.
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