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Introduction. “Man-in-the-barrel syndrome” is a neurological phenotype with brachial diplegia, normal sensation, and preserved
motor function of the lower limb. It has been described in various neuropathological conditions affecting the cerebral hemi-
spheres, pons, upper spinal cord, and peripheral neurons. Severe hypotension leading to watershed infarctions leading to this
phenotype has been reported. We describe the first case of “man-in-the-barrel syndrome” in a patient with a precipitous drop in
blood pressure following oral antihypertensive medications. Case Presentation. A 75-year-old Sri Lankan male presented fol-
lowing a generalized tonic-clonic seizure to a tertiary care hospital. Upon recovery, he was noted to have severe brachia diplegia
affecting shoulder movements with preserved handmuscle power andmotor functions of the lower limb.(e previous day, he was
newly diagnosed with markedly elevated blood pressure without acute end organ involvement. Treatment with three antihy-
pertensives had been initiated. Noncontrast CT of the brain revealed watershed infarctions affecting both cerebral hemispheres.
Conclusion. It is generally unwise to lower blood pressure very rapidly, as ischemic damage can occur in vascular beds that are
habituated to high levels of blood pressure in the brain. Ischemic damage caused by rapid lowering of blood pressure may rarely
result in “man-in-the-barrel syndrome” leading to severe functional disability.

1. Introduction

Undiagnosed hypertension is a killer in disguise which can
surface as hypertensive emergencies or urgencies and may
cause hypertension-mediated end organ involvement [1–3].
Prompt but careful reduction of blood pressure is needed in
a hypertensive emergency, whereas in markedly elevated
blood pressure with end organ involvement, blood pressure
needs to be brought down slowly over days to prevent ce-
rebral, cardiac, or renal ischemia [4–6].

“Man-in-the-barrel syndrome” is a rare phenotype with
severe brachial diplegia and intact motor functions of the
lower limb, where the arms of the man appear to be confined
to a “barrel” as the name implies [7, 8]. Multitudes of eti-
ologies have been described to cause this phenotype,

including severe and acute cerebral hypoperfusion leading to
bilateral watershed infarctions [9].

We describe the first case where oral antihypertensive
medications causing precipitous drop in blood pressure were
leading to the “man-in-the-barrel” phenotype.

2. Case Presentation

We report a case of a 75-year-old Sri Lankan male who
presented to a general practitioner for routine health
checkup. A high blood pressure of 220/120mmHg was
found. His past medical record was unremarkable. At the
time of presentation to the general practitioner, he did not
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have any symptoms or signs of new end organ involvement
in the form of heart failure, aortic dissection, renal in-
volvement, hypertensive encephalopathy, or retinal in-
volvement. Treatment was initiated with losartan potassium
50mg twice a day, hydrochlorothiazide 25mg morning, and
prazocin 1mg three times daily at the same time by the
general practitioner.

(e next day morning, the patient was admitted to the
Accident and Emergency department following a general-
ized tonic-clonic seizure. On admission, his blood pressure
had been 80/50mmHg. His blood sugar was 120mg/dL.
Urgent electrolyte profile revealed normal serum sodium,
potassium, calcium, and magnesium. He was treated with
intravenous fluids and the blood pressure improved.

After regaining consciousness after the seizure, the pa-
tient complained about difficulty in raising the arms above
the head. Family members who witnessed the event assured
that he did not have any trauma to the shoulder girdle during
the seizure. His distal arm and finger movements were well
preserved. He could walk without support and could get up
on his own from a squatting position.

On neurological examination, we found a man who was
fully conscious, rational, and oriented. His cranial nerve
examination was normal with normal bilateral fundi.

Upper limb examination revealed reduced muscle power
proximally with bilateral shoulder abduction 3/5, shoulder
extension 4/5, and shoulder flexion 4/5. Shoulder adduction
was in full strength. His power at the elbow flexion and
extension was normal and distal hand motor functions were
normal. Tone in the proximal muscle group was reduced.
Reflexes of the upper limbs were normal with normal
sensory examination. Lower limb examination was neuro-
logically normal with bilateral flexor plantar response
(Videos 1 and 2).

Noncontrast CT of the brain performed 24 hours after
symptom onset revealed new bilateral hypodense areas in-
volving parietal regions, suggestive of watershed infarctions
and an occipital infarct (Figures 1 and 2) in comparison to
the CT performed on admission. Shoulder joint X-rays
excluded fractures or dislocations in the shoulder girdle.
X-ray of the cervical spine did not show any evidence of
cervical spondylosis. Electromyogram and nerve conduction
studies excluded a myopathic disorder or cervical root pa-
thology. Carotid artery duplex sonography was performed in
bilateral carotid arteries and excluded carotid artery stenosis.
2D echocardiogram showed left ventricular hypertrophy
without evidence of intracardiac thrombi or valvular dys-
function. Patient’s resting ECG with a long rhythm strip was
showing left ventricular strain without evidence of any ar-
rhythmia and 24-hour holter monitoring did not show any
clinically significant rhythm abnormality.

Biochemical blood measurements revealed hemoglobin
of 14.6 g/dL with a platelet count of 340 ∗ 106/L. Serum
creatinine was 90mmol/L with blood urea of 6.5mmol/L.
Electrolyte profile revealed sodium of 138mmol/L and
potassium of 4.5mmol/L. His coagulation profile was
normal. EEG did not show evidence of seizure activity.

He was started on antiplatelets and statin. Physiotherapy
and occupational therapy were arranged and the patient was

started on phenytoin sodium for seizures. (e blood pres-
sure was monitored and controlled very cautiously with low
doses of losartan potassium. He made a slow recovery with
mild residual weakness in the shoulder abduction.

3. Discussion

Hypertension is a major killer in the world and is responsible
for nearly nine million deaths a year according to the WHO
[1]. Hypertension is defined as office systolic blood pressure
values ≥140mmHg and/or diastolic BP (DBP) values

Figure 1: Noncontrast CT scan of the brain showing bilateral
watershed infarctions in the fronto-parietal regions and a right-
sided occipital infarction.

Figure 2: Noncontrast CT scan of the brain showing bilateral
watershed infarctions in the fronto-parietal regions and a right-
sided occipital infarction.
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≥90mmHg by the European Society of Cardiology [2].
Hypertension emergency is defined as severe hypertension
(grade 3) which is associated with acute hypertension-me-
diated organ damage. It may be life-threatening and im-
mediate but careful reduction of blood pressure with
intravenous antihypertensives is needed [3]. Severe hyper-
tension (grade 3) without end organ involvement is defined
as a hypertensive urgency where blood pressure needs to be
reduced slowly over a period of 24–48 hours using oral
medications [4]. Excessive reduction in blood pressure in a
patient withmarkedly elevated blood pressure without target
organ damage is not recommended as it can precipitate
renal, cerebral, or coronary ischemia [5, 6]. In this case, our
patient had markedly elevated blood pressure without evi-
dence of end organ involvement and unfortunately his blood
pressure was lowered over few hours using 3 potent anti-
hypertensive medications.

Cerebral autoregulation is the ability to maintain stable
perfusion to the brain tissue to meet the metabolic demands
of the brain despite changes in blood pressure [7]. Myogenic,
neurogenic, endothelial, and metabolic responses have been
described in this autoregulatory process [8]. In longstanding
untreated hypertension as in this case, it is well known that
the static autoregulatory curve shifts rightward, placing
patients at risk of impaired ability to tolerate hypotension
[9]. (us, too aggressive lowering of long standing blood
pressure could have undesirable effects on brain function.

“Man-in-the-barrel syndrome” is a rare but well-re-
ported syndrome of brachial diplegia. It was first described
by Dide in 1917 [10]. Different terms were coined in medical
literature to describe the same clinical presentation over the
years such ascruciate paralysis [11], distal field infarction
[12], and brachial amyotrophic diplegia syndrome [13]. (e
classic clinical presentation is paralysis of the upper ex-
tremity, more pronounced proximally than distally, with
intact motor functions of the lower limbs. As the subject is
unable to move his arms, it appears that the upper limbs are
confined in a barrel [14]. In our case, the patient had marked
weakness in the proximal upper limb muscles, but motor
functions of the distal hand muscles and lower limb muscles
were well preserved.

(e phenotype of “man-in-the-barrel syndrome” has
been described in many neuropathological conditions lo-
calizing to the cerebral cortex, pons, anterior horn cells of
the cervical spinal cord, and peripheral nerves [15–18].
Acute systemic hypotension is the most commonly de-
scribed aetiology leading to this syndrome. Several such
cases have been described following cardiorespiratory arrest
and postoperative hypotension [19–21].We describe the first
case of precipitous iatrogenic lowering of blood pressure
using multiple antihypertensive drugs leading to this phe-
notype. Rapid lowering of blood pressure can result in is-
chemic lesions in the border zone between the middle and
anterior cerebral artery territories. (is is the location of the
precentral gyrus, which is the motor region responsible for
motor activity of the arm and the shoulder [22]. In our
patient, CT scans of the brain revealed bilateral hypodense
areas involving watershed zones. (is suggested the devel-
opment of ischemic lesion following rapid drop in blood

pressure. His bilateral carotid arteries were normal indi-
cating acute severe blood pressure drop is the sole cause for
the bilateral watershed infarctions.

Many other etiologies have been described leading to a
phenotypic presentation of “man-in-the-barrel syndrome.”
Multiple strokes [23] and metastases [24] involving bilateral
cerebral cortices have been described with the syndrome.
Telfer et al. described a case due to central pontine myeli-
nolysis caused by hyponatremia [25]. Upper cervical cord
lesions such as infarction or tumor have been found to cause
similar phenotypes [26]. Amyotrophic lateral sclerosis (ALS)
has also been described as a rare cause of “man-in-the-barrel
syndrome” [13].

(e prognosis of this condition is highly variable and it
depends on the aetiology. Some case series with motor
neuron disease reported mortality up to 90%. Other cases
reported good recovery withminimum residual neurological
deficits. Our patient’s prognosis was good and his proximal
weakness improved partially with physiotherapy.

4. Conclusion

In the absence of hypertension-mediated acute end organ
damage, aggressive treatment of markedly elevated blood
pressure should be avoided, as it can lead to grave conse-
quences such as cerebral ischemia. “Man-in-the-barrel
syndrome” is a rare phenotype that can be caused by
multiple neuropathological processes localizing to the bi-
lateral cerebral cortices, pons, upper spinal cord, or pe-
ripheral neurons. It can also be caused by watershed
infarctions following cerebral ischemia, which may lead to
severe functional impairment with a variable prognosis.
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Supplementary Materials

TwoMP4 video clips. (1) Video 1: the patient demonstrating
bilateral brachial diplegia when asked to lift up the arms
above the head. (2) Video 2: the patient demonstrating the
intact motor functions of the lower limbs when asked to take
a few steps on the ground. (Supplementary Materials)

References

[1] World Health Organization, A Global Brief on Hypertension,
Report, Contract No.: WHO/DCO/WHD/2013.2, WHO,
Geneva, Switzerland, 2013.

[2] B. Williams, “2018 ESC/ESH Guidelines for the management
of arterial hypertension: the task force for the management of
arterial hypertension of the European society of Cardiology
(ESC) and the European society of hypertension (ESH),”
European Heart Journal, vol. 39, no. 33, pp. 3021–3104, 2018.

[3] B.-J. H. van den Born, G. Y. H. Lip, J. Brguljan-Hitij et al.,
“ESC council on hypertension position document on the
management of hypertensive emergencies,” European Heart
Journal-Cardiovascular Pharmacotherapy, vol. 5, no. 1,
pp. 37–46, 2019.

[4] D. Grassi, M. O’Flaherty, M. Pellizzari et al., “Hypertensive
urgencies in the emergency department: evaluating blood
pressure response to rest and to antihypertensive drugs with
different profiles,” *e Journal of Clinical Hypertension,
vol. 10, no. 9, pp. 662–667, 2008.

[5] M. Sánchez, J. Sobrino, L. Ribera, M. J. Adrián, M. Torres, and
A. Coca, “Long-acting Lacidipine versus short-acting nifed-
ipine in the treatment of asymptomatic acute blood pressure
increase,” Journal of Cardiovascular Pharmacology, vol. 33,
no. 3, pp. 479–484, 1999.

[6] M. M. Hirschl, D. Seidler, A. Zeiner et al., “Intravenous
urapidil versus sublingual nifedipine in the treatment of
hypertensive urgencies,” *e American Journal of Emergency
Medicine, vol. 11, no. 6, pp. 653–656, 1993.

[7] K. P. Budohoski, M. Czosnyka, P. J. Kirkpatrick,
P. Smielewski, L. A. Steiner, and J. D. Pickard, “Clinical
relevance of cerebral autoregulation following subarachnoid
haemorrhage,” Nature Reviews Neurology, vol. 9, no. 3,
pp. 152–163, 2013.

[8] A. Wang, S. Ortega-Gutierrez, and N. H. Petersen, “Autor-
egulation in the neuro ICU,” Current Treatment Options in
Neurology, vol. 20, no. 6, p. 20, 2018.

[9] Y.-C. Tzeng and P. N. Ainslie, “Blood pressure regulation IX:
cerebral autoregulation under blood pressure challenges,”
European Journal of Applied Physiology, vol. 114, no. 3,
pp. 545–559, 2014.

[10] M. Dide and J. Lhermite, “La diplegie brachiale spasmodique
consecutive aux blessures par coups de feu de la region
cervicale,” Progress in Preventive Medicine, vol. 1, pp. 1–3,
1917.

[11] H. S. Bell, “Paralysis of both arms from injury of the upper
portion of the pyramidal decussation: “cruciate paralysis””
Journal of Neurosurgery, vol. 33, no. 4, pp. 376–380, 1970.

[12] J. P. Mohr, “Distal field infarction,” Neurology, vol. 19, p. 279,
1969.

[13] J. S. Katz, G. I. Wolfe, P. B. Andersson et al., “Brachial
amyotrophic diplegia: a slowly progressive motor neuron
disorder,” Neurology, vol. 53, no. 5, p. 1071, 1999.

[14] C. C. Wahl, ““Man-in-the-Barrel” syndrome after endoscopic
sinus surgery,” Anesthesia & Analgesia, vol. 87, no. 5,
pp. 1196–1198, 1998.

[15] E. A. Crisostomo and F. J. Suslavich, “Man-in-the-barrel
syndrome associated with closed head injury,” Journal of
Neuroimaging, vol. 4, no. 2, pp. 116-117, 1994.

[16] E. J. Wilck, P. S. Gerard, M. Keilson, M. Bashevkin, and
J. Lieberman, “Symmetrical cerebral metastasis presenting
with bilateral upper extremity weakness,” Journal of Neuro-
imaging, vol. 6, pp. 254–256, 1996.

[17] A. P. Moore and P. R. D. Humphrey, “Man-in-the-barrel
syndrome caused by cerebral metastases,” Neurology, vol. 39,
no. 8, p. 1134, 1989.

[18] R. Alberca, L. M. Iriarte, P. Rasero, and F. Villalobos, “Bra-
chial diplegia in central pontine myelinolysis,” Journal of
Neurology, vol. 231, no. 6, pp. 345-346, 1985.

[19] P. J. Shaw, S. (arakaram, and S. K. Mandal, “Brachial di-
plegia as a sequel to cardio-respiratory arrest: “man-in-the-
barrel syndrome”” Postgraduate Medical Journal, vol. 66,
no. 779, p. 788, 1990.

[20] D. Georgiadis and W. J. Schulte-Mattler, “Cruciate paralysis
or man-in-the-barrel syndrome? report of a case of Brachial
Diplegia,” Acta Neurologica Scandinavica, vol. 105, no. 4,
pp. 337–340, 2002.

[21] J. Hurley and A. Wood, “Isolated man-in-the-barrel syn-
drome following cardiac surgery,” *e *oracic and Car-
diovascular Surgeon, vol. 41, no. 04, pp. 252–254, 1993.

[22] L. Jörgensen and A. Torvik, “Ischaemic cerebrovascular dis-
eases in an autopsy series part 2. prevalence, location,
pathogenesis, and clinical course of cerebral infarcts,” Journal
of the Neurological Sciences, vol. 9, no. 2, pp. 285–320, 1969.

[23] S. B. Sassi, “Man-in-the-barrel syndrome with combination of
infarctions in the anterior spinal artery and posterior inferior
cerebellar artery territories,” Cerebrovascular Diseases, vol. 27,
pp. 201-202, 2009.

[24] S. Kobayashi, H. Taniguchi, S. Murayama, M. Sakurai, and
I. Kanazawa, “Man-in-the-barrel syndrome caused by bilat-
eral intratumoral hemorrhage,” European Neurology, vol. 54,
no. 3, p. 164, 2005.

[25] R. B. Telfer and E. M. Miller, “Central pontine myelinolysis
following hyponatremia, demonstrated by computerized to-
mography,” Annals of Neurology, vol. 6, no. 5, pp. 455-456,
1979.

[26] D. Berg, W. Miillges, M. Koltzenburg, M. Bendszus, and
K. Reiners, “Case report Man-in-the-barrel syndrome caused
by cervical spinal cord infarction,” Acta Neurologica Scan-
dinavica, vol. 97, no. 6, pp. 417–419, 1998.

4 Case Reports in Neurological Medicine

http://downloads.hindawi.com/journals/crinm/2020/8855574.f1.zip

