
Syndrom of transient headache with neurologic deficits and

cerebrospinal fluid lymphocytosis (CSF) (Headache with neuro-

logic deficits and CSF lymphocytosis, HaNDL) it is a rare

benign, self-resolving disease characterized by recurrent episodes

of migraine-like headache combined with focal neurological

symptoms and/or confusion [1, 2]. 

In 1981 J.D. Bartleson et al. [3] first described seven

patients with episodes of headache accompanied by neurologi-

cal deficits and CSF lymphocytosis. In 1995, based on the

analysis of 7 own and 33 previously described cases, M. J. Berg

and L. S. Williams [4] proposed the term HaNDL and its diag-

nostic criteria, which included: severe headache, transient

episodes of neurological deficit (each no more than 3 days),

CSF lymphocytosis (16–350 white blood cells, at least 86% of

mononuclear cells, mainly lymphocytes) and spontaneous

recovery (within 3 months). Additional criteria were: increased

protein levels in the CSF, increased opening pressure, transient

non-epileptiform changes on the electroencephalogram (EEG),

and viral prodrome or fever. In 1997, F. Gomez-Aranda et al. [5]

presented a description of the largest series to date, which

included 50 patients with HaNDL. In total, more than 100 cases

of the disease have been described in the world, but it is assumed

to have a higher prevalence – about 0.2 cases per 100,000 pop-

ulation [1, 6].

In the International classification of headaches third revi-

sion (ICHD-3, 2018), HaNDL syndrome is described in section

7.3.5, and its diagnostic criteria include:

A. migraine-like headache Episodes that meet criteria B

and C;

B. Both of the following points: 

1. Accompanied or preceded by at least one of the fol-

lowing neurological disorders lasting more than 4

hours: 

a) hemiparesthesia, 

b) dysphagia, 

c) hemiparesis. 

2. Associated with lymphocytic pleocytosis in the liquor

(>15 cl/mcl) in the absence of an obvious etiology.

C. the Causal relationship between A and B is confirmed

by at least one of the following: 

1. Headache and neurological deficit developed or sig-

nificantly increased simultaneously with CSF pleo-

cytosis or caused its detection; 

2. Headache and transient neurological deficit signifi-

cantly decreased in parallel with the decrease in CSF

pleocytosis; 

D. there are No other explanations for the existing symp-

toms [7].

This article describes three clinical cases of HaNDL for the

first time in the Russian literature. We observed patients in the

period from 2015 to 2020 in the neurological Department of the

regional vascular center of the clinical hospital (CH) No. 4 in

Perm. 

C l i n i c a l  c a s e  № 1
The patient, 30 years old, on July 4, 2017, had diarrhea

without an increase in body temperature. On July 7, in the morn-

ing, there was an intense headache (up to 9 points on the 10-point

visual analog scale, VAS) with nausea, vomiting, photophobia,

drowsiness and speech disorders (according to her husband, she

spoke like a foreigner). The afatic disturbances lasted about two

hours. An ambulance team was called, and the patient was taken

to the primary vascular Department with suspicion of acute cere-

brovascular accident. Computer tomography (CT) of the brain was

performed, no structural changes were detected. Intravenous

thrombolytic therapy was not performed. To exclude meningoen-
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cephalitis, a lumbar puncture was performed, and a cytosis of 81

cl/mcl (98% of lymphocytes) was detected, with a protein content

of 0.41 g/l.

According to the results of the examination, the patient was

sent to an infectious diseases hospital on the same day with sus-

pected serous meningitis, where she stayed for three days. Repeated

lumbar puncture (July 10) revealed a cell count of 228 cl/mcl

(99% lymphocytes). The concentration of protein was 1.4 g/l, glu-

cose – 3.6 mmol/l. The analysis for the presence of antibodies to

the tick-borne encephalitis virus and ixodic tick-borne borreliosis

showed a negative result. The patient received Ceftriaxone. She

was transferred to the neurological Department of clinical hospital

(CH) No. 4 in Perm for further examination and treatment. Upon

admission, she complained of moderate diffuse headache; right-

sided hemihypesthesia was recorded in the neurological status.

There was no meningeal syndrome. The patient was prescribed

acyclovir at a dose of 30 mg/kg per day (the patient's weight is 64

kg) and dexamethasone at a dose of 0.15 mg/kg, which the patient

received for 3 days.

On the next day of treatment in the neurological Department,

the headache significantly decreased, but the aching pain in the left

frontotemporal area remained. General clinical and biochemical

blood tests did not have significant deviations.

The CSF analysis of July 11 showed a cytosis of 66 cl/mcl

(95% of lymphocytes), a protein concentration of 1.79 g/l, and

glucose – 3.7 mmol/l. CSF analysis from July 17: cytosis 34

cl/mcl (94% of lymphocytes), protein content 0.76 g/l, glucose

2.6 mmol/l. The DNA of herpes simplex virus (HSV) type 1 and

2, tick-borne encephalitis virus, Borrelia burgdorferi were not

found in the CSF. Polymerase chain reaction (PCR) to

enterovirus RNA is negative. Serological tests for human immun-

odeficiency virus (HIV), hepatitis B and C, and syphilis were

negative.

According to magnetic resonance imaging (MRI) of the brain,

performed on July 11, there were no signs of focal damage to brain

structures. The patient was discharged after a week with complete

regression of headache.

C l i n i c a l  c a s e  № 2
The patient, 35 years old, 3 weeks before admission to the hos-

pital noted the appearance of diffuse headaches (6–7 points on

VAS), periodically accompanied by a decrease in the sensitivity of the

right half of the body. Stopped cephalgia with non-steroidal anti-

inflammatory drugs (NSAIDs). On June 13, 2016, her sister noticed

that the patient began to behave inappropriately, did not enter into

speech contact. Sister called the ambulance team, which delivered

the patient to the CH №4 in Perm with suspicion of acute violation of

cerebral circulation.

At the time of admission, she was clearly conscious, but verbal

contact was impossible due to sensorimotor aphasia. Meningeal syn-

drome was not detected, cranial nerves are intact, motor functions

are not impaired. It was not possible to assess the sensitivity. The

severity of neurological deficits on the national institutes of health's

stroke scale (NIHSS) was 9 points. A contrast-free CT scan of the

brain was performed immediately, and no macrostructural changes

were visualized.

Intravenous thrombolysis with Alteplase was initiated,

against which the patient developed psychomotor agitation

(Richmond scale of agitation and sedation, RASS +3), and after

30 minutes the drug was discontinued. To exclude hemorrhagic

transformation, repeated CT of the brain was performed, and no

pathology was detected. Diazepam was introduced, and Propofol

sedation was initiated. Against the background of stop sedation,

neurological status was assessed every 4 hours, and psychomotor

agitation remained. On July 14, a lumbar puncture was per-

formed, cytosis was 11 cl/mcl, 100% of lymphocytes, protein

concentration – 0.75 g/l, glucose – 4.7 mmol/l. On the same

day, an MRI of the brain was performed, which did not reveal

any significant abnormalities. The patient was prescribed acy-

clovir at a dose of 30 mg/kg per day and dexamethasone at a

dose of 0.15 mg/kg.

On July 15, sedation was canceled. During the examination,

the patient complained of moderate pressure pain in the occipital

region, was clearly conscious, and was comprehensively oriented.

Speech disorders were not observed. Otherwise, the neurological sta-

tus was also unchanged. On June 16, repeated lumbar puncture was

performed, the cytosis was 71 cl/mcl (93% of lymphocytes), the pro-

tein concentration was 0.26 g/l. No complaints, neurological status

within normal limits.

On July 17, a negative result of HSV type 1 and 2 PCR was

obtained, which allowed to cancel therapy with acyclovir and

dexamethasone. A negative result of PCR and serological tests for

tick-borne encephalitis virus and ixodic tick-borne borreliosis

was obtained. Viral hepatitis and HIV were not detected in the

patient.

On June 23, the final lumbar puncture was performed, the

cytosis was 41 cl/mcl (98% of lymphocytes), the protein content was

0.2 g/l. The patient was discharged with complete regression of neu-

rological deficit.

C l i n i c a l  c a s e  № 3  
The patient, 30 years old, has been suffering from migraines

with visual aura since the age of 22. Approximately twice a month,

attacks of intense (up to 9–10 points on VAS), diffuse, pressing

cephalgia with photo – and phonophobia, without nausea and vom-

iting, lasting 5–6 hours, which are preceded by loss of visual fields

(more often on the right). He stopped an attack with help of NSAIDs

or triptans.

Since April 9, 2020, he began to worry about atypical

headaches: diffuse with initiation in the neck, of a pulsating nature,

about 5 points on VAS, without photo-and phonophobia, nausea,

vomiting and aura symptoms. He took NSAIDs with a positive effect.

The next day, similar cephalgia resumed, the patient noted an

increase in body temperature to 37, 1 °C in combination with a slight

runny nose. The following days were disturbed by the indicated

headache, General weakness, and an increase in body temperature

to a maximum of 37.4 °C.

On the morning of April 13, after waking up, the patient sud-

denly developed a pain in the neck, which quickly turned into a dif-

fuse headache, pulsating, with an intensity of up to 9 points on VAS,

without photo-and phonophobia, nausea and vomiting. After 15

minutes, there was numbness in the right leg, which quickly spread to

the right half of the torso, arm and cheek; then the patient noticed

weakness in the right limbs and was unable to make verbal contact

with the mother (motor aphasia).

Accompanied by a friend, he went to the primary vascular

Department at the place of residence, where he was examined by

a neurologist, and a CT scan of the brain was performed. At the

time of examination, the headache has significantly decreased,

focal neurological symptoms are not recorded, except for a slight

agitation of the patient, and he was released home. Returning

home, the patient went to bed, but after a while woke up in a state
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of disorientation and psychomotor agitation. An ambulance team

was called, taken to another primary vascular Department, where

a CT scan of the brain was performed again (also without signs of

pathology) and hospitalized in the intensive care unit, and later

transported to the regional vascular center of CH №4 in Perm.

Delivered in a state of light sedation against the background of

Propofol administration, did not enter into verbal contact, did not

follow commands, made inarticulate sounds, moaned. Was fixed,

when shifting to the table CT struggled with the medical staff, tried

to get up. No meningeal symptoms were detected. Pupils equal,

mydriasis, of photoreactive saved. Other cranial nerves are intact.

According to the degree of resistance, it was possible to conclude

that the muscle strength was preserved, although the patient used

less of his right arm. 

Contrast-free CT of the brain (Fig. 1 a) did not reveal any

changes. CT angiography (arteries and veins are passable), as

well as CT perfusion (Fig. 1 b, c) were

performed to exclude acute disorders of

cerebral circulation. According to the lat-

ter data, areas of decreased cerebral

blood flow rate (CBF) and increased

transit time of contrast agent (MTT) in

the left temporal region were recorded.

MRI of the brain was performed (Fig. 1 d,

e, f), the quality of which was low due to

the patient's motor activity. However,

there was no restriction of diffusion in the

brain substance, no significant deviations

from the venous vessels on the SWAN

MRI-sequence were detected, but a zone

of light hyperintensivity of the left tempo-

ral lobe cortex was visualized, correspon-

ding to the area of hypoperfusion on CT.

The patient was hospitalized in the

intensive care unit, and a lumbar puncture

was performed immediately. The pressure

was high, and the CSF was transparent.

CSF analysis revealed a cytosis of 64

cl/mcl (90% of lymphocytes), a protein of

3.9 g/l.

Therapy with acyclovir at a dose of

30 mg/kg per day (the patient's weight is

120 kg) and dexamethasone 10 mg 4 times

a day was started. Psychomotor agitation

persisted, so continued sedation with

propofol. The neurological status was

unchanged at night, and there was no ver-

bal contact.

In the morning, the patient could

answer simple questions in monosyllables

(«yes» or «no»), pronounce his name

incorrectly («Takatoliy» instead of

«Anatoly»), and there were no motor dis-

orders. When the sedation decreased, he

tried to get up. An EEG was performed

(against the background of dexmedetomi-

dine sedation to RASS-4), which was

analyzed to show a stable interhemispher-

ic asymmetry of Delta activity in ampli-

tude and, to a lesser extent, in index s>d

(Fig. 2).

By the evening, the speech began to gradually recover, he

could build simple sentences. The next morning, the speech disorders

completely regressed, the previous events, starting with the develop-

ment of confusion, the patient completely amnesic. Thus, focal neu-

rological disorders persisted for about two days.

A negative CSF PCR result was obtained for HSV, after which

acyclovir and dexamethasone therapy was canceled.

On April 15, a control study of MRI of the brain with contrast

was repeated (Fig. 1 g, h, i). Data for pathological changes in signal

characteristics from brain structures were not received. The previ-

ously determined increase in the signal from the left temporal lobe

cortex was not registered by FLAIR.

EEG monitoring was performed on the same day (Fig. 2).

In the waking state, a slowdown in the main activity was detect-

ed: up to 6.5–7 Hz, at individual recording sites it reached 8 Hz;

pronounced disorganization of the main activity by multi-region-
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Fig. 1. Results of neuroimaging of patient №3 at admission: 

a – native CT of the brain without signs of pathology; b – color map of the speed of cerebral

blood flow (CBF); c – color map of the transit time of the contrast drug (Mean Transit

Time, MTT). These maps show areas of CBF decrease and MTT increase in the left tempo-

ral region; d – MRI sequence DWI. e – MRI-SWAN sequence, without signs of pathology;

f – the FLAIR_MRI sequence reflects a low-intensity increase in the MR-signal along the

cortex contour of the left temporal lobe, correlating with CT perfusion data. 

Results of the control study: g – MRI sequence DWI, h –T1 weighted sequence 

with paramagnetic, no pathological changes were formed; i – MRI-sequence FLAIR,

hyperintensivity detected at admission, regressed.

a b c

d e f

g h i



al rhythmic and non-rhythmic theta activity, beta activity; mod-

erate exaltation of rhythmic beta activity (the phenomenon of

«excessive fast») without a stable significant amplitude inter-

hemispheric asymmetry; periodic multi-regional rhythmic and

non-rhythmic theta deceleration with a predominance in the right

parietal and occipital leads (the index in the background record

is up to 30% without sustained significant suppression when open-

ing the eyes); periodic diffuse rhythmic deceleration up to 5 Hz

with an amplitude predominance in the frontal, posterior lower

frontal, and frontopolar leads (the index in the background

record is no more than 10%). Epileptiform activity in the waking

state, specific EEG patterns of sleep, as well as clinical and elec-

troencephalographic patterns of epileptic paroxysms have not

been registered. 

On April 17, the patient showed an increase in the con-

centration of urea (23 mmol/l) and creatinine (430 mcmol/l) in

the blood. After 3 days of hydration, the indicators returned to

normal.

The patient was discharged after 10 days with complete

regression of neurological deficit, the headache did not recur.

Discussion. The article describes three clinical cases of

HaNDL, which have a number of similar features: the young age

of patients (30–35 years), the presence of an infectious pro-

drome, the onset of the disease with an intense headache, fol-

lowed by focal neurological symptoms (in all cases, there was

aphasia and hemihypesthesia, in two – confusion with psy-

chomotor agitation), lymphocytic pleocytosis of CSF, and spon-

taneous recovery within 2–3 days. However, in the cases

described, there are a number of significant differences that

should be discussed in more detail.

The first patient had prodromus in the form of diarrhea, the

second-headache, and the third patient – fever and runny nose.

In the development of HaNDL syndrome, the role of a viral

infection that causes activation of the immune system is dis-

cussed. 25–50% of patients with HaNDL have symptoms of a

viral infection or fever within 3 weeks before the attack develops

[4, 5, 8]. In particular, the association of HaNDL with herpes

virus type 7 is shown [9].

Some clinical similarity between HaNDL and hemiplegic

migraine may indicate possible genetic and metabolic (chan-

nelopathy) mechanisms of disease development [10], although

mutations characteristic of familial hemiplegic migraine, in

particular in CACNA1A, were not found in patients with

HaNDL [11]. It is noteworthy that the third patient before the

present episode suffered from migraines with a typical aura,

which in its characteristics significantly differed from the real

attack (paradoxically, the pain in HaNDL had a pulsating

character). It is assumed that the basis of clinical manifesta-

tions of HaNDL is autoimmune aseptic vasculitis of the soft

medulla with the subsequent development of migraine-like

cortical spreading depression [5, 6, 9, 12], although most

patients with HaNDL syndrome do not have a history of

migraines [7]. In the second and third patients, the headache

was not migrainous, which is in some contradiction with inter-

national diagnostic criteria and may indicate its development

within the meningeal syndrome.

Aphasia and hemihypesthesia in our observations were the

most universal symptoms. Classic manifestations of the disease

described by F. Gomez-Aranda et al. [5] include: sensory disor-

ders (78% of episodes), aphasia (66%), and motor disorders

(56%). Visual disturbances were observed in only 12% of attacks.

The most common combination of symptoms was motor aphasia

and sensory/motor central hemisyndrome.

At the same time, in two of the described patients,

cephalgia combined with aphasia and hemigypesthesia trans-

formed into confusion with psychomotor agitation, which

required treatment in the intensive care unit and prolonged

sedation. Confusion is considered as one of the main symptoms

of the disease [10, 13, 14, 15], although this symptom is not

mentioned in the ICHD-3 diagnostic criteria. The origin of

confusion may be related to dysfunction of stem and/or limbic

structures [10]. In addition, HaNDL can manifest a cata-

strophic clinical picture with increased intracranial pressure

and the need for resuscitation [6].

The two patients we described had only one episode of

focal neurological deficits. At the same time, the second

patient had a complex character with a transition to obscurity

of consciousness, while the third patient had a «light interval»

between the episode of aphasia/hemigypesthesia/hemiparesis

and the development of confusion. The duration of the attack

in the described patients was 1–3 days. According to classical
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Fig. 2. Patient №3, а, b, c  – EEG in the waking state, с – seda-

tion with dexmedetomidine; 30 mm/s, 7 mcV/mm, 0,5–35 Hz
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data, F. Gomez-Aranda et al. the number of episodes of focal

neurological deficit varies from 1 to 12, the average duration of

an episode is 5 hours, and there are no violations between

episodes [5].

It should be noted that two of the three patients were

admitted to the hospital with a suspected acute violation of

cerebral circulation, and the second patient intravenous throm-

bolysis was started. Indeed, HaNDL is considered as one of the

stroke masks in the emergency Department [1, 2]. When ana-

lyzing data from the Madrid stroke center registry for 10 years

(6347 patients), M. Guillan et al. (2016) identified 9 cases of

HaNDL (average age 27.6 years) [16]. The issue of timely dif-

ferentiation is of a fundamental nature, since it determines

reperfusion tactics. It is known that intravenous thrombolysis is

performed in 55% of patients who are later diagnosed with

HaNDL [16]. It is obvious that performing a lumbar puncture

immediately upon admission is a contraindication for perform-

ing thrombolysis.

Signs in favor of the stroke mask, in particular HaNDL,

are: migration of symptoms (reflecting spreading cortical

depression), young age, lack of vascular risk factors, isolated

aphasia, concomitant headache and vomiting – features that

are also true for the described clinical cases. Additional infor-

mation can be obtained during neuroimaging in the emergency

room. Optimal MRI of the brain, which, as in the cases pre-

sented, is characterized by the absence of significant changes

in FLAIR and, most importantly, DWI. However, MRI may

reveal an increased leptomeningeal accumulation of contrast

in the temporal and occipital lobes and cerebellum [17, 18],

edema of cortical gray matter [17], as well as an increased rep-

resentation of hypointensive brain veins [2] or, conversely, a

reduced venous signal within the involved region on the MR-

sequence sensitive to magnetic susceptibility (SWI) [19]. In

particular, A. Yilmaz et al. in 2010, we described hyperintensi-

ty of the right temporal and occipital cortex on FLAIR in

combination with hypoperfusion of this area on perfusion-

weighted MRI in a 27-year-old patient with HaNDL, mani-

fested hemiparesis, prosoparesis, hemihypesthesia, visual

ignoring, anosognosia, and confusion [17]. The similarity of

this picture with the one we found in the third patient (there

are no other similar descriptions in the literature) it suggests its

pathogenetic connection with the obscuration of conscious-

ness in HaNDL.

The routine practice of vascular centers includes multi-

modal neurovascular imaging, which is justified in the present

case. When performing a CT perfusion study with HaNDL, a

change in perfusion status may be observed in the form of an

increase in time to peak/MTT indicators in the cortical zone

that does not correspond to the arterial pool, which occurred in

the third patient. Focal unilateral hypoperfusion, which may be

based on metabolic changes in the cerebral cortex, has also been

demonstrated in studies using SPECT and transcranial

dopplerography [16, 20, 21]. Since in some cases the perfusion

pattern may be similar to that of a stroke, CT angiography is

necessary to demonstrate the absence of occlusion of a large

vessel [1, 16].

With the exception of a vascular catastrophe that

requires immediate treatment, differential diagnosis should be

carried out with the next most dangerous cause – meningoen-

cephalitis. Note that after excluding the stroke, the first

patient was sent to an infectious disease hospital. According to

G. R. Tabeeva et al., HaNDL must be differentiated from viral

meningitis (especially caused by Epstein–Barr virus,

cytomegalovirus, herpes simplex virus and HIV), meningitis

associated with cat scratch disease; and benign recurrent

serous meningitis Mollare; bacterial serous meningitis (neu-

roborreliosis, neurosyphilis, neurobrucellosis, tuberculosis,

Mycoplasma infection) [22].

The most urgent and responsible, in our opinion, is the dif-

ferentiation of HaNDL with HSV-encephalitis, which has a sim-

ilar clinical picture: fever (80% of cases), confusion/disorienta-

tion (72%), behavioral disorders (59%), headache (58%),

impaired consciousness (58%), focal neurological deficit (41%),

aphasia/speech disorders (40%). At the same time, in HSV-

encephalitis, generalized convulsions develop in 54% of cases

[23, 24].

The picture of the liquor is also similar: increased protein,

pleocytosis (on average, about 70 cl/mcl a predominance of lym-

phocytes (60–98%, on average 80%) [23, 24]. In HaNDL, lym-

phocytic pleocytosis (from 10 to 760 cl/mcl) is observed, which

serves as a key manifestation of the disease [5]. According to the

diagnostic criteria of ICHD-3, it is necessary to have more than

15 cl/mcl [7].

The main method of confirming HSV-encephalitis is

PCR for detecting HSV DNA, whose sensitivity is 98% for

HSV-1, and specificity is 94–99% [25]. PCR is usually positive

on the first day and remains so for a week. However, with very

early testing, the result may be negative [26]. MRI of the brain

is also not an aid in differential diagnosis, since typical

changes (unilateral restriction of diffusion with subsequent

hyperintensivity on the FLAIR of the medial temporal lobe,

cingulate gyrus, orbitofrontal and insular cortex) are present in

95% of patients on day 3, and may be absent in very early peri-

ods [23, 27].

If HSV-encephalitis is suspected, intravenous acyclovir

therapy is immediately prescribed at a dose of 30 mg / kg per

day, which can be discontinued if there is a low probability of

this disease (normal MRI, CSF cytosis <5 cl/mcl, normal

mental status), a negative PCR result is obtained, or an alter-

native diagnosis is confirmed [23, 24]. Acyclovir is a nephro-

toxic drug, and its parenteral use is associated with acute kid-

ney injury (in 5–18% of patients), especially in the presence

of a history of hypertension, diabetes, chronic kidney disease,

high doses, as well as prescription with NSAIDs [28, 29, 30].

During acyclovir therapy, adequate hydration and regular

monitoring of purification indicators should be performed.

Despite these measures, a third patient developed transient

acute nephropathy, which is probably due to two contrast

studies.

When considering HaNDL in the framework of aseptic

meningitis, differential diagnosis should be made with systemic

diseases (neurosarcoidosis, Behcet's disease, Shegren's syndrome,

systemic lupus erythematosus and Wegener's granulomatosis),

drug-associated aseptic meningitis (when taking NSAIDs, cer-

tain antibiotics, intravenous immunoglobulin, monoclonal anti-

bodies and antiepileptic drugs) and neoplastic meningitis (carci-

nomatosis in breast cancer, lung, melanoma; leukemia, lym-

phoma) [31].

The next stage of differential diagnosis is to exclude

epilepsy. EEG in HaNDL is characterized by a number of

non-specific non-epileptiform phenomena, such as asymmet-

ric generalized deceleration, intermittent rhythmic Delta
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activity, and three-phase waves. Slowing of the main activity

and three-phase waves require a differential diagnosis with

metabolic encephalopathy, especially against the background

of liver diseases [35]. They should also be distinguished from

periodic phenomena, such as periodic lateralized epileptiform

discharges (PLAIDS), which are characteristic of viral and

autoimmune encephalitis, among others [9, 32, 36, 37]. In the

initial EEG study of the third patient (against the background

of dexmedetomidine sedation), a stable interhemispheric

asymmetry of Delta activity in amplitude and, to a lesser

extent, in the s>d index was registered. In the second study,

episodes of regional deceleration (mainly in the theta range)

were significantly more pronounced on the index in the right

parietal and temporal, to a lesser extent, in the right posterior

lower frontal (anterior) and right mid-temporal leads.

Regional non-rhythmic theta and, to a greater extent, Delta

deceleration with a change of localization (from left to right)

without epileptiform activity indirectly indicates a pro-

nounced transient suppression of the function of the corre-

sponding regions. The low spatial resolution of routine non-

invasive EEG does not allow us to locate the damage zone

more precisely than within one lobe. Inhibition of alpha activ-

ity can be a consequence of diffuse damage to the cortex,

mainly occipital localization (the theory of multiple cortical

alpha-rhythm generators, the theory of «cortical twins»), as

well as disorders of the brain stem (suppression of alpha-

rhythm generators or strengthening of ascending activating

influences) and the thalamus [38,39]. Last further indicates

the pathogenetic significance of the dysfunction of these struc-

tures in the development of confusion in HaNDL. Direct

comparison of the results of two studies is incorrect due to dif-

ferent physiological conditions.

Finally, the presence of paroxysmal headache with the

development of focal neurological symptoms makes it possible

to differentiate HaNDL syndrome with migraine with aura (in

particular with migraine with stem aura and sporadic hemi-

plegic migraine) [22]. It should be noted that both HaNDL

syndrome and migraine are characterized by the absence of

pathological findings in standard neuroimaging, although

transient vasogenic edema (MRI-FLAIR) and decreased trac-

er accumulation (PET) during migraine status in areas corre-

lating with existing symptoms are described [33]. The clinical

differentiation of migraine and HaNDL is difficult, and a dif-

ferential diagnosis can only be made with confidence based on

an analysis of the composition of CSF. In addition, it should

be borne in mind that migraines are characterized by repeated

almost identical cephalgic attacks, and the diagnosis of

migraines with aura, according to the International classifica-

tion, is established only if the patient has a history of at least

two attacks that meet international criteria. Differentiation of

a developed cephalgic attack, accompanied by General and

focal symptoms, with a migraine attack is especially relevant

for the third patient, who from the age of 22 suffered frequent

(up to twice a month) migraine attacks with aura, which were

stopped by triptans. Transient disturbance of consciousness is

described in the symptomatology of migraine with a stem aura

[7]. However, the clinical picture of the described episode dif-

fers from the typical attacks of the patient, and the presence of

lymphocytic pleocytosis in the CSF confirms the diagnosis of

HaNDL.

HaNDL is characterized by a monophasic course, although

clinical deterioration may occur several weeks or months after the

initial attack, which necessitates dynamic monitoring of patients;

however, neurological symptoms may vary from episode to

episode, depending on the involvement of different regions of the

brain [6]. Despite the benign nature of the disease, some patients

may develop intracranial hypertension syndrome with visual

impairment during the recovery period [34].

Thus, at present, HaNDL is considered as a rare benign

form of secondary headache [22], which should be the first

concern for angineurologist-specialists. To make a timely diag-

nosis, a thorough analysis of the dynamics of clinical symptoms

is necessary and a detailed examination, including multi-modal

CT and/or MRI of the brain, lumbar puncture and EEG, is

carried out in a short time. Confusion that developed after

acute cephalgia and focal neurological deficits is characteristic

of HaNDL. Due to the high risk of herpetic encephalitis in the

patient, even with a typical clinical picture of HaNDL, acy-

clovir therapy is advisable with early cancellation after receiv-

ing a negative PCR result. The disease has a benign course, but

after discharge from the hospital, patients require dynamic

monitoring.
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