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Abstract: The royal tumor is a very hemorrhagic tumor reflecting the preponderant and monstrous development of a 

plexiform neurofibroma or a deep tumor of a nerve trunk. We report the case of a 29-year-old patient with a large and painful 

tumor attached to the lumbosacral region by an implantation base 40cm wide, avoiding dorsal decubitus and associated with 

symptoms of slow dorsal spinal cord compression and diffuse cutaneous neurofibromas localized on the face, neck and thorax. 

MRI showed a large soft tissue tumor with intraspinal invasion in D8. Histology of the tumor confirmed the diagnosis of 

neurofibromatosis at the stage of cancerization with a profile in favor of a leiomyosarcoma with a myxoid aspect. We present 

through this case the possibility of the preponderant and monstrous development of a neurofibroma of Von Recklinghausen, his 

cancerization and the challenge of the anesthetic management. 
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1. Introduction 

Neurofibromatosis was first described in 1882 by Von 

Recklinghausen as a genetic neuroectodermal abnormality 

with systemic and progressive involvement, which mainly 

affects the skin, nervous system, bones, eyes and possibly 

other organs [1]. It is an autosomal dominant disorder whose 

diagnosis remains clinical with defined criteria. Cutaneous 

manifestations come to the fore with café-au-lait spots, 

ephelides and cutaneous neurofibromas [2]. 

The royal tumor reflected the preponderant and monstrous 

development of a plexiform neurofibroma or a deep tumor of 

a nerve trunk [3]. It is a tumor that is most often benign but 

has a risk of malignant degeneration [4]. 

Their perioperative management poses several problems: the 

risk of difficult intubation planned with the supine position 

which is impossible, ventilation in prone position throughout the 

duration of the surgery which is long, the risk of haemorrhage, 

hemodynamic and massive transfusion incapacity. 

2. Observation 

He is a 29-year-old patient, carrier of Von Recklinghausen 

neurofibromatosis and orthopedic malformations of the legs, 

received for slow dorsal spinal cord compression evolving 

for 1 month. 

The onset of symptoms dates back to childhood. 

For 3 years, he has had a royal dorsal tumor with an 

increase in size and aggravation of pain in the previous 3 

months and an occurrence of neurological disorders such as 
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gait disorders. There was no family history of neurofibroma. 

In his surgical history, we note an intervention at the age of 

1 year for malformations of the legs in 1993. 

The preoperative evaluation found a preserved general 

condition, colored mucous membranes. The constants were 

with blood pressure at 13/8 cmHg and heart rate at 110 beats 

per minute. 

The physical examination revealed a large dorsal royal 

tumor about 35-40 cm in diameter, preventing dorsal 

decubitus, painful without inflammatory or vascular 

character, diffuse cutaneous neurofibromas localized on the 

face, neck and thorax. There was flaccid paraplegia with D12 

hyperesthesia associated with sphincter disorders such as 

urinary incontinence. 

There was also an arched deformity of the legs with 

surgical scars. The diagnosis of neurofibromatosis type 1 is 

made in the presence of the association of all these signs. It is 

probably a sporadic form of the disease, the interrogation not 

having found any family history. 

There was no predictive criterion for difficult intubation 

apart from impossible supine position. 

The patient was under analgesic and anticoagulation 

treatment with enoxaparine at a preventive dose. 

Biology was normal with hemoglobin at 13 g/dl, platelets 

at 356,000/mm
3
, PT at 87%, creatinine at 8.6 mg/l. 

MRI showed a large soft tissue tumor with intraspinal 

invasion in D8. 

General anesthesia was performed after pre-oxygenation 

with 61 nasal prongs for 5 minutes in a seated position then 

with a face mask and pre-filling with 500 ml of saline Rapid 

sequence induction was performed with ketamine 100 mg 

MDZ 4 mg propofol 100 mg and suxamethonium 80mg. 

Then as soon as narcosis was obtained, the patient was 

placed in the left lateral position with an assistant supporting 

the head. 

Orotracheal intubation with a 7.5 reinforced tube fitted 

with a stylet was performed after 2 attempts at the video 

laryngoscope. 

Additional anesthesia with fentanyl 250 gamma and 

vecuronium 8 mg was performed. 

The patient was installed in ventral decubitus with blocks 

under the thorax at shoulder height and at the level of the pelvis 

with verification of the freedom of the neck and abdomen. 

 

Figure 1. The royal tumor on patient intubated in prone position. 

 

Figure 2. The royal tumor. 

Ventilation was done in controlled pressure with the 

following ventilatory parameters: Inspiratory pressure at 22 

giving a tidal volume at 600, a respiratory rate at 14 and a 

positive expiratory pressure PEEP at 4. 

Maintenance of anesthesia with isoflurane between 1-

1.5%, fentanyl 3 reinjections of 100 gamma and vecuronium 

3 reinjections of 2 mg, ketamine 3 reinjections of 100 mg. 

Prophylactic antibiotics were given with ceftriaxone 2g 

then reinjection of 1g, prevention of bleeding with 

tranexamic acid 1g then 500 mg at the end of the operation 

and an injection of solumedrol 120 mg. 

Blood loss was estimated at 2000 ml of blood. 

The patient benefited from a vascular filling with 4 liters 

of saline solution, 1.5 liters of gelofusine, a transfusion of 4 

PFCs and 4 red cells isogroup isoRH AA+; he remained 

hemodynamically stable throughout the procedure. 

The incision was of the “orange wedge” type of the tumor, 

then dissection was carried out according to a cleavable plane 

and the tumor was clearly excised. The patient also 

underwent a D8, D9, D10 and D11 laminectomy. 

On exploration, there was also infiltration of the soft 

tissues and lysis of the vertebral laminae and spinous 

processes. 

Before closing the dorsal incision, the patient received an 

intrathecal injection of 200 gamma morphine. 

 

Figure 3. The royal tumor, after incison. 

At the end of the intervention, the patient was returned to 

the supine position and then transferred to intensive care 
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intubated and ventilated. The surgery lasted 7 hours. 

The postoperative biological assessment noted: mild 

anemia at 9.9 g/dl, platelet count at 153,000/mm
3
, WBC at 

13,500/mm
3
, PT at 66%, serum creatinine at 6.1 mg/l and 

Natremia at 135 mmol/l, potassium at 3.4 mmol/l. 

Extubation was done at H1 postoperative. 

In terms of analgesia, our patient benefited postoperatively 

from a protocol that included; 

- Paracetamol 1g 4 times a day combined with tramadol 

400mg + levosulpiride 100mg with an electric syringe pump 

and profenid 100mg 3 times a day. 

This made it possible to have VAS scores below 3. 

The postoperative course was simple. The patient was 

discharged from the hospital on D10. 

The anatomopathological-pathological examination of the 

surgical specimen confirmed the diagnosis of 

neurofibromatosis at the stage of cancerization with a profile 

in favor of a leiomyosarcoma of myxoid aspect. 

3. Comments 

Neurofibromatosis type 1 or Von Recklinghausen's disease 

is the most common phacomatosis [5]. Neurofibromas are 

usually benign tumors of the peripheral nerves. They are 

multiple, with diffuse distribution, characterized by 

infiltration of the skin or soft tissues [6] and present a rare 

risk of sarcomatous degeneration. They are generally slow-

growing tumours, however the evolution of their growth is 

unpredictable. 

The localization of the royal tumor is variable, it can also 

develop in the lower limbs as is the case in a Malagasy 

patient who presented with a bulky royal tumor hanging from 

the thigh [7]. 

Our patient received general anesthesia with a rapid 

sequence induction due to the planned difficult intubation 

with the supine position which was impossible. This is how 

videolaryngoscopy was prepared and used to reduce the risk 

of intubation failure and to reduce delays and the number of 

attempts. 

The hypnotic used was propofol for its rapidity of action. 

Rapid sequence induction was performed with a short-acting 

curare in accordance with the recommendations, in this case 

suxamethonium [8]. Indeed, this depolarizing muscle 

relaxant has a very short onset of action (less than 1 minute) 

and a short duration of action (10 minutes) and offers 

excellent intubation conditions [9]. 

In anesthesia, intubation is very often done with a patient 

in the supine position, intubation in the lateral position being 

an uncommon procedure. However, in some cases, it is the 

clinical condition of the patient and his pathology that require 

it. These may be bulky tumors that prevent dorsal decubitus, 

as is the case in our patient, or certain dyspneic pathologies 

in strict dorsal decubitus or massive upper gastrointestinal 

bleeding. 

Lateral decubitus intubation can be difficult to achieve due 

to poor visibility of glottic and supraglottic structures during 

direct laryngoscopy [10]. 

The use of new videolaryngoscopy equipment 

(Videolaryngoscopes, Truview®, C-MAC®, Airwayscope®, 

Airtraq®) has considerably facilitated this procedure by 

improving laryngeal visibility compared to conventional 

direct laryngoscopy [11]. 

Indeed, the literature has shown that intubation in the lateral 

position becomes easier with the use of videolaryngoscopy, 

minimizing the percentage of failure and complications 

(dysphonia, postoperative tracheal gene) but with a time of 

realization almost similar (10 seconds) compared to the supine 

position and an insignificant number of attempts [12]. 

Cormack Lehane scores are better with the use of 

videolaryngoscopy compared to direct laryngoscopy [12] 

with a lower rate of oral mucosal lesions and external 

tracheal maneuver (Sellick maneuver). 

Videolaryngoscopy is better than direct laryngoscopy for 

planned or unplanned difficult intubation [11]. 

The second problem posed by the intervention is the prone 

position. The imperatives of the installation are to reduce the 

venous pressure of the epidural space and to open the 

interlaminar spaces by placing the lumbar spine in kyphosis. 

The absence of abdominal compression is imperative to 

reduce the pressure in the epidural venous plexuses at the 

origin of the bleeding [13, 14]. 

The prone position exposes to the following risks: [13-15]. 

1. Traumatic lesions and compressions of the eyeballs 

(corneal lesions and optic neuritis) ischemic. 

2. Peripheral nerve damage. 

3. Risk of hypoventilation by abdominal compression 

(especially in obese patients) as well as a risk of 

kinking of the intubation tube and/or extubations and 

selective intubations. 

4. Decreased venous return by various mechanisms: 

compression of the diaphragm, abdominal compression 

of the inferior vena cava and the femoral vein and 

consequently a decrease in cardiac output. 

5. Cutaneo-mucous and muscular postural lesions: the 

maximum pressures are measured at the level of the 

knees and the iliac crests in ventral decubitus. 

6. Hyperlordosis increases the risk of shearing by forward 

or downward positions. 

7. The auricular cartilages can be injured in the event of 

kinking during the positioning of the head in rotation. 

8. Painful bilateral edema of the submandibular salivary 

glands when the head is rotated. 

9. Risk of parotid lesions, macroglossia and 

oropharyngeal edema. 

10. A duration of surgery greater than 4 hours triples the 

risk of injury. 

In our patient, who was in a flat prone position with a 

slightly broken table, various measures were taken to prevent 

these risks associated with prone position: 

1. Effective and gentle eyelid occlusion with the use of a 

headrest and iterative verification of ocular 

compression. 

2. Moderate rotation of the head which rested on a padded 

crown with a field for facial support. 
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3. Maintaining the spine in a neutral position. 

4. The use of a reinforced intubation tube with a double 

fixation. 

5. Regular auscultation and capnogram monitoring. 

6. Maintenance of optimal hemodynamics and prevention 

of hypothermia (warmer) to prevent skin and muscle 

damage. 

7. The use of a single padded rectangular block, the two 

widths of which are placed at the level of the shoulders 

(sides above the nipples) and the pelvis (iliac crests) to 

avoid any cervical and abdominal compression and to 

promote abdominal expansion and enlargement of the 

rib cage and therefore the ventilation. 

8. The placement of padded fields under the knees and 

ankles. 

9. Verification of the freedom of the external genitalia. 

10. The use of adjustable padded armrests, supporting the 

arms with elbows bent at 90 degrees, hands in 

pronation, padded drapes under the elbows and under 

the shoulders to avoid any stretching of the brachial 

plexus. 

Spinal tumor surgery is a double haemorrhagic surgery. 

According to the HAS checklist, perioperative bleeding is 

significant when it exceeds 500 ml or 7 ml/kg in paediatrics. 

In the literature, the volume of blood loss in major spinal 

surgery varies between 1000 ml and 5000 ml [16]. 

Anemia is an independent risk factor for morbidity and 

mortality in perioperative patients [17]. 

In our patient, blood loss was estimated at 2000 ml. 

Various measures are taken to prevent perioperative 

bleeding: 

1. Detection of a haemostasis anomaly with a risk of 

haemorrhage preoperatively. Our patient had a correct 

hemostasis assessment. 

2. Correction of hemostasis disorders with hemorrhagic 

risk. The platelet transfusion threshold in surgery is 

50,000/mm
3
 but in neurosurgery a platelet rate between 

75 and 100,000/mm
3
 is required [17]. Our patient had a 

platelet count of 356,000/mm
3
. 

3. Good preoperative management of anticoagulants. In 

our patient who had preventive LMWH anticoagulant 

treatment, the last dose was the day before, more than 

24 hours earlier. 

4. Correction of preoperative anemia. The detection of 

pre-operative anemia and its correction before a 

haemorrhagic intervention does not modify the 

haemorrhagic risk in itself but allows an increase in 

hemoglobinemia and a reduction in the need for 

transfusion [18]. Iron supplementation or the use of 

erythropoietin are the solutions to correct preoperative 

anemia. Our patient had no preoperative anemia. 

5. Prevent intraoperative coagulopathy by preventing 

hypothermia, which is essential. Indeed, hypothermia 

decreases the generation of thrombin and the synthesis 

of fibrinogen by dysfunction of coagulation factors, 

leads to platelet dysfunction and endothelial 

dysfunction and increases fibrinolysis. Even a small 

decrease in body temperature (less than 1 degree) 

increases blood loss by 16% and increases the relative 

risk of transfusion by 22% [19]. 

6. Intraoperatively, our patient's temperature was 37 

degrees, maintained by a forced-air heater. 

7. according to a meta-analysis, the administration of 

tranexamic acid reduced per and post-operative blood 

loss by 54% and the risk of transfusion by 40% in 

spinal surgery (20). 

8. usually the loading dose is around 10 to 25 mg.kg
-1

, 

followed by a maintenance dose between 1 and 4 

mg/kg/h. Our patient received 1g of tranexamic acid at 

the beginning of the procedure and 500mg at the end of 

the procedure. 

Postoperative pain is significant after major spine surgery 

and requires a multimodal analgesia strategy. 

The nociceptive stimuli come from the skin incision, the 

thoraco-lumbar muscles, bone and joint lesions, ligament or 

joint lesions and intervertebral discs. In addition, neuropathic 

pain, due to compression or nerve root damage, precedes 

surgery in many patients. This perineural pain, often 

associated with chronic inflammation, is responsible for pain 

sensitization phenomena that can go as far as hyperalgesia or 

allodynia. 

An initial titration with morphine followed by morphine in 

self-controlled analgesia has long been a reference method. 

However, some patients with chronic spinal pain receive 

morphine derivatives for a prolonged period before the 

operation, causing the acquisition of morphine tolerance [21] 

[22]. Morphine spinal anesthesia is another option, which 

provides analgesia for 24 hours [23]. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are very 

effective in spine surgery. They reduce pain and the 

consumption of post-operative morphine. Ketamine infusion 

has some popularity, based on studies with small numbers 

appearing to show postoperative and long-term pain 

reduction. However, these results are inconsistent in the 

literature [24]. 

Gabapentinoids (pregabalin, gabapentin) reduce morphine 

doses and improve pain scores, but they are effective 

especially at high doses, leading to vigilance disorders. These 

agents should probably be reserved for patients suffering 

from neuropathic pain that precedes surgery or for those 

under chronic treatment with high doses of opioids [25, 26]. 

Lidocaine has anti-inflammatory, analgesic and anti-

hyperalgesic properties which justify its use in per- and 

postoperative intravenous infusion with some positive 

studies [27]. 

The administration of local anesthetics can also be done 

with the infiltration of the muscles with a long-acting 

anesthetic (naropeine or bupivacaine), allowing postoperative 

analgesia for a few hours. 

There is therefore no single analgesia technique, but it is 

the combination of morphine, NSAIDs, paracetamol, muscle 

infiltration with a local anesthetic that provides effective 

analgesia. 

Our patient benefited at the end of the intervention from an 
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intrathecal injection of 200 gamma of morphine and 

paracetamol 1g + 100mg of tramadol + ketoprofen 100mg. 

Postoperatively, the analgesia protocol included: 

Paracetamol 1g 4 times a day combined with tramadol+ 

levosulpiride with an electric syringe pump and profenid 

100mg 3 times a day. 

This allowed to have EVA lower than 3. 

Postoperative complications depend on age, nutritional 

status (albuminemia ≤ 35 g/l) and duration of surgery (sup 

120 min). The most common complications are suppuration, 

deep vein thrombosis and spinal epidural hematoma. Despite 

the prolonged duration of the intervention of 07 hours in our 

patient, the postoperative course was simple with discharge 

from intensive care after 48 hours and from the hospital on 

D10. 

4. Conclusion 

The royal tumor is a neurofibroma with a monstrous 

growth that can jeopardize the functional prognosis of the 

patient before the intervention. 

The dorsal locations of the tumor pose several problems. 

The anesthetic management must take into account the 

risks of planned difficult intubation, the intraoperative 

installation in ventral decubitus and the significant 

intraoperative hemorrhage. 

Malignant degeneration is possible and often affects the 

prognosis. 
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