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Abstract

Background Macroglossia has been reported in patients

undergoing posterior fossa neurosurgical procedures and is

thought to be as a result of venous engorgement from

intubation or mechanical positioning during these pro-

longed procedures.

Methods We report three patients who developed mac-

roglossia and dysautonomia of central neurogenic origin

following brainstem injury.

Results The three patients developed macroglossia and

dysautonomia with wide hemodynamic fluctuations in the

setting of posterior fossa injury of the lower brainstem

structures, necessitating tracheostomy placement. Macro-

glossia was managed with dexamethasone and there was

complete resolution of dysautonomia while treated with

beta-blockers and gabapentin.

Conclusions Neurointensivists should be aware of mac-

roglossia with dysautonomia complicating brainstem

injury, which may have perilous consequences in the set-

ting of cerebral edema or intracranial hypertension.
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Introduction

There have been several reports of macroglossia following

intubation for prolonged posterior fossa neurosurgical

procedures [1–3]. Risk factors for the development of

macroglossia include head positioning—park bench posi-

tion, difficult intubation or laryngoscopy, and venous

engorgement from endotracheal tube with or without gauze

packing of the pharynx [1–4]. A few reports of macro-

glossia following posterior fossa surgery have raised a

possible neurogenic etiology [2]. We report three cases of

macroglossia associated with transient dysautonomia of

putative central neurogenic origin.

Patient 1

A 45-year-old female presented with a 1-year history of

dysphagia and imbalance, and her evaluation revealed

a dorsal pontomedullary cavernoma (Fig. 1a). Elective

resection of the cavernoma was performed in the prone

position, with the head gently flexed with the Mayfield

apparatus. Postoperatively she developed tongue swelling

and protrusion with limited tongue motility. Following

reversal of anesthetic and neuromuscular blocking agents,

she failed an immediate postoperative extubation trial due

to worsening stridor and oxygen desaturation. Re-intuba-

tion was accomplished with a glidescope and the vocal

cords were noted to be immobile.

On postoperative day 1, she was noted to have hypo-

tensive episodes unrelated to prior sedation. Her

neurological examination off sedation showed she was

awake and alert, following all commands with no motor

limitations in her upper and lower extremities. On sensory

exam, she had a decreased sensation to light touch in the

right lower face.
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On postoperative day 4, macroglossia persisted and the

patient continued to exhibit limited tongue movement. She

developed unprovoked wide fluctuations in her blood pres-

sure (BP) and heart rate (HR): BP 76–194/38–143 mmHg

and HR 69–137 beats/min, which persisted over the follow-

ing 2 weeks. A repeat MRI postoperatively demonstrated

hyperintense signal around the cavernoma cavity on the

diffusion-weighted imaging sequence (DWI). She was trea-

ted with labetalol as needed for the hypertensive episodes and

scheduled dosing of gabapentin was initiated to control her

dysautonomia. Dexamethasone was administered for mac-

roglossia. Due to persistent macroglossia, she underwent a

tracheostomy with eventual resolution of the macroglossia

and dysautonomia by postoperative day 17. There were no

cardiac or endocrine abnormalities in the evaluation for the

transient hemodynamic fluctuations, and there was no clear

etiology of macroglossia.

Patient 2

A 79-year-old female with a history of diabetes mellitus,

atrial fibrillation, and hypertension presented with acute

dizziness, ataxia, and lethargy due to a right posterior infe-

rior cerebellar artery (PICA) territory ischemic stroke. She

was transferred for worsening drowsiness and a computed

tomography (CT) scan of her head showed a hemorrhagic

conversion of the right PICA ischemic stroke. On exami-

nation she was lethargic but followed simple commands, had

mild right eye abduction limitation, and severe dysarthria

without tongue weakness. A repeat CT scan of the head

demonstrated an interval development of obstructive

hydrocephalus due to fourth ventricle compression (Fig. 2a)

from the mass effect of the hemorrhagic conversion of the

cerebellar ischemia. 2 days after her hemorrhagic conver-

sion she had progressive lethargy and excessive respiratory

secretions requiring elective intubation and a right frontal

external ventricular drain (EVD) placed for worsening

obstructive hydrocephalus. She was observed to have a mild

tongue swelling but with good lingual mobility and control

allowing successful extubation 3 days later and removal of

the EVD. 6 days post-hemorrhagic conversion, her macro-

glossia progressed and was associated with bradycardia, HR

41–64 beats/min (in the absence of any heart rate controlling

agent) with frequent 2 s pauses and moderate reduction in

blood pressure. She was treated with dexamethasone and

gabapentin with subsequent resolution of both the macro-

glossia and bradycardia with pauses. Cardiac and

endocrinological work up did not show any abnormalities to

explain her bradycardia, and she had not redeveloped

obstructive hydrocephalus. She had not been administered

angiotensin converting enzyme inhibitors prior to or during

the course of her hospitalization.

Patient 3

A 16-year-old male presented to the emergency room with

a 3-day history of headache, nausea, vomiting, gait insta-

bility, tinnitus, and vertigo. On examination, he was sleepy

but easily arousable, had a mild left facial nerve palsy and

mild dysarthria. His neurological exam worsened a few

hours after presentation (worsened dysarthria, poor secre-

tion handling, facial nerve palsy, and lethargy). He was

intubated for airway protection and an emergent CT of the

head followed by a CT angiogram of the head and neck

Fig. 1 Magnetic resonance imaging of patient 1 with a susceptibility-weighted sequence demonstrating the cavernous angioma as a hypointense

lesion (arrowhead), and b postoperative diffusion-weighted imaging showing area of hyperintensity (arrow)
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showed a left cerebellar hypodensity (Fig. 3a) and bilateral

vertebral artery dissection with basilar artery occlusion,

and bilateral posterior cerebral artery occlusions. Despite

recanalization through embolectomy he sustained bilateral

cerebellar ischemia with edema and compression of the 4th

ventricle causing obstructive hydrocephalus (Fig. 3b). In

an attempt to relieve the raised intracranial pressure, a right

frontal EVD was placed and a suboccipital decompressive

craniectomy was done on post-ischemic stroke day 3.

Despite these surgical measures and medical management

of raised intracranial pressure, his neurological examina-

tion worsened with loss of brainstem reflexes. A repeat CT

scan of the head showed evolution of the cerebellar edema

with anterior displacement of the brainstem compressing

on the clivus. He was taken back to the operating room for

bilateral cerebellar resection. Postoperatively there was

improvement in the patency of the 4th ventricle and ante-

rior brainstem displacement, however, he developed

worsening tongue swelling: the tongue filled the buccal

cavity and protruded outwards (Fig. 4). The patient also

experienced wide hemodynamic fluctuations: HR 77–180/

min; BP 114–180/62–87 mmHg, which persisted despite

analgesia. He was administered dexamethasone for mac-

roglossia, and continuous esmolol infusion with as needed

intravenous labetalol for BP and HR elevations. He was

eventually transitioned to scheduled doses of metoprolol

Fig. 2 CT scan of the head of Patient 2 demonstrating a compression and occlusion of the fourth ventricle with mass effect on the brainstem due

to hemorrhagic conversion of the right cerebellar infarct, and b showing resolution of fourth ventricle obstruction

Fig. 3 CT scan of the head in Patient 3 showing a progression of left cerebellar ischemia to b bilateral cerebellar ischemia with compression of

the brainstem requiring placement of an external ventricular drain
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and gabapentin for the dysautonomia. Serum C1 esterase

inhibitor, and cardiac and endocrinological work up were

unremarkable. An MRI of the brain showed ischemic

lesions of the residual bilateral cerebellum and punctate

bilateral thalamic ischemic lesions. There were no ische-

mic lesions in the brainstem. He had a tracheostomy placed

on post-ischemic stroke day 10 and the macroglossia, and

dysautonomia slowly resolved over 27 days prior to his

discharge to acute rehabilitation.

Discussion

Following the initial description of macroglossia after

posterior fossa neurosurgical procedures [5], several cases

have also been reported in the literature, although the

majority of these reports have been linked to positioning of

the patient [2, 4, 5]. We did not identify any reports of

macroglossia associated with dysautonomia or hemody-

namic changes in the literature. However, we identified a

report of three cases with macroglossia associated with a

neurological disease process (status epilepticus) and pro-

longed intubation [6]. Though the patients had a

neurological disease process, the absence of a reported

brainstem injury and dysautonomia are differentiating

features from our case series. In addition, the onset of

macroglossia was delayed in relation to the onset of the

neurological disease (status epilepticus). In our reported

cases, the onset of hemodynamic changes was within 24 h

of tongue swelling, and in all cases the dysautonomia

resolved in tandem with the resolution of macroglossia,

raising the hypothesis of a neurogenic cause for the clinical

syndrome of macroglossia and dysautonomia.

In the first case, which involved surgical resection of a

medullary cavernoma, hyperintense signal surrounding the

resection site (possibly due to edema and or ischemia)

within the vicinity of the hypoglossal and peri-hypoglossal

nuclei was present on DWI. In experimental cat models,

the peri-hypoglossal nuclei are ventral to the hypoglossal

nucleus and constitutes of: nucleus intercalates, nucleus

prepositus hypoglossus, and nucleus of Roller [7]. The

group of nuclei credited to Roller located ventral to the

hypoglossal nuclei was described as ‘‘small motor nuclei of

sympathetic type’’ on histological staining [8]. These

nuclei (of Roller) have also been called ‘‘nucleus subling-

ualis sympatheticus’’ and show degenerative changes

(chromatolysis) on section of the hypogloassal nerve [8].

Though these nuclei are known to have close connections

with the cerebellum for motor activities of the tongue, not

all cells within the nuclei project to the cerebellum [7]. In

humans, neurons in the nucleus of Roller express the

Neuropeptide Y5 receptor and exhibit aminopeptidase A

activity [9, 10]. Interestingly, the expression of amino-

peptidase A activity in the brain appears to be closely

related to the presence of angiotensin II and III binding

sites which are important for vasomotor tone and blood

pressure regulation [10]. These histological and neuro-

chemical features of the nucleus of Roller as well as its

close association with the hypoglossal nerve prompts us to

hypothesize a role as a relay center or vasomotor center for

the tongue and buccal vascular bed, although there are

currently no reports or studies to confirm this.

In Sherrington’s monograph on skeletal muscle nerves he

traced the anatomical course of the hypoglossal nerve and also

described the several components of the hypoglossal nerve—

lingual branches, descending hypoglossal nerve from the

second cervical ganglion with a third filament traced to the

skull base in close proximity to the vagus nerve exit [11].

Experimental studies in cats have demonstrated a somatoau-

tonomic reflex, i.e., stimulation of somatic nerves, such as the

inferior alveolar nerve, leads to vasodilator responses of the

tongue [12]. This is in addition to the known peripheral

pathways mediated by parasympathetic vasodilator fibers that

course through the chorda tympani and glossopharyngeal

nerve [12, 13]. The tongue’s-rich vascular bed and high blood

flow [14] and innervation by somatic and visceral fibers from

the glossopharyngeal (and possibly the vagal nerve) suggest

that macroglossia following posterior fossa surgery or injury

may be related to dysfunction of the somatoautonomic reflex

pathway and/or impairment of the central modulation of the

tongue’s vascular bed. Endotracheal intubation may be a

predisposing factor for tongue swelling through activation of

somatoautonomic reflexes in the tongue and buccal cavity.

Thus, in the setting of posterior fossa injury associated with

dysfunction of central modulation of vasomotor tone of the

tongue, endotracheal intubation may exacerbate vasodilata-

tion and result in severe macroglossia.

Within the lower brainstem are several centers that

regulate cardiovascular function—i.e., the vasomotor cen-

ter of the medulla [15, 16]. Following posterior fossa

compression or lower brainstem injury, hemodynamic

instability is frequently observed with hypertension and

variations in heart rate including tachycardia and

Fig. 4 Macroglossia; Patient 3
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bradycardia [17]. The presence of cerebral edema and mass

effect on the lower brainstem (medulla) in a posterior–

anterior direction and the lack of an alternative etiology

likely reflect medullary vasomotor center dysfunction in

our patients.

In summary, we present three cases of macroglossia

associated with dysautonomia in the setting of posterior fossa

disease—one post-surgical case of cavernoma resection and

two cases of cerebellar ischemia with compressive edema of

the lower brainstem. We hypothesize a neuroanatomic

mechanism for the macroglossia and dysautonomia, i.e., a

dysfunction of central modulation of the tongue vascular bed

and vasomotor centers of the medulla due to a reversible

mass effect involving the nucleus of Roller and second,

somatoautonomic reflex dysregulation. The prone position,

which was employed in the first patient, has been reported as

a possible etiological factor due to mechanical disruption of

venous drainage from the tongue [4]. It is an unlikely

explanation for macroglossia in our patient as the macro-

glossia and dysautonomic features lasted more than 2 weeks:

if prone position had been the cause, one would expect a

prompt resolution following the change to the supine position

postoperatively. The management of macroglossia in our

patients followed previously reported interventions—early

tracheostomy, minimizing further trauma to the tongue, ste-

roids, and other supportive nursing measures [4, 18]. It is

unclear if an early tracheostomy leads to a faster resolution of

the macroglossia, and the role of steroids remains unproven.

With respect to central dysautonomia, various management

and pharmacological approaches have been reported in the

literature [19, 20]. Our practice has been a trial of different

agents, in most cases in combination, until an effective

cocktail is identified which is then weaned as the dysauto-

nomia resolves. In the current three cases, we found the

addition of gabapentin to be helpful [20].

Although a rare complication, macroglossia with dys-

autonomia can present a challenge in the setting of cerebral

edema and/or intracranial hypertension by virtue of

potentially impairing cerebral perfusion during hypoten-

sion and hypoxia with perilous consequences. Its rarity

following posterior fossa or brainstem injury may be a

reflection of a spectrum of clinical manifestations; from

mild/moderate cases to the dramatically severe cases. In

addition, the presence of other serious neurocritical issues

may draw attention away from its presence. The recogni-

tion of the syndrome can allow a more proactive mentality

in managing the complications and, perhaps, facilitating

decisions that can potentially contribute to its successful

resolution without intervening additional complications.
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