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mycophenolate mofetil 250 mg). Cardiology consultation  
was obtained and patient was advised  conservative 
management. The patient got discharged after 28 days.

Our patient had mixed high PAP pathology: precapillary 
due to high cardiac output and anemia, capillary due 
to portopulmonary hypertension and post‑capillary 
due to AR, MR and volume over load. Milrinone is a 
phosphodiesterase‑3 enzyme inhibitor, which causes 
systemic and pulmonary vascular dilatation.[3] We have 
used milrinone for the following reasons:(1) To prevent 
and treat right ventricle dysfunction which may ensue 
during reperfusion phase.(2) Our patient had diastolic 
heart failure and milrinone does improve lucitropy and 
relaxation properties of the heart. On one side proceeding 
with the surgery in a patient with high PAP can be 
associated with adverse outcomes, while on the other 
hand, case cancellation may not be an option where 
live donor liver surgery has already progressed.[4] We 
took a decision to proceed with the surgery based on the 
following reasons:  (1) moderate left heart pathology,(2) 
normal right ventricular function on TEE,(3) reversibility 
of high pulmonary artery pressure with injection 
milirinone,(4) progressed donor surgery. To conclude, 
severe PAH rarely is diagnosed on the operating table. Our 
report highlights the complementary roles of pulmonary 
artery catheter and TEE in diagnosis and decision‑making. 
Demonstration of reversibility of high PAP with milrinone 
injection is an important indication of feasibility for liver 
transplant. Proper management improves the patient 
outcome and avoids unnecessary case cancellation.

Declaration of patient consent
The authors certify that they have obtained all 
appropriate patient consent forms. In the form, the 
legal guardian has given his consent for images and 
other clinical information to be reported in the journal. 
The guardian understands that names and initials 
will not be published and due efforts will be made to 
conceal identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Gaurav Sindwani, Mahesh K Arora, Achal Dhir2, 
Viniyendra Pamecha1

Departments of Anaesthesia and 1Liver Transplant and 
HPB Surgery, ILBS, New Delhi, India, 2Programme Director, 

Liver Transplant Anaesthesia (Department of Anaesthesia and 
Perioperative Medicine), Western University, London, Ontario, Canada

Address for correspondence: 
Dr. Gaurav Sindwani, 

Department of Anesthesia, ILBS, New Delhi ‑ 110 070, India. 
E‑mail: drsindwani25@gmail.com

Submitted: 23-Jun-2020
Revised: 27-Aug-2020

Accepted: 12-Jan-2021
Published: 20-Mar-2021

REFERENCES

1.	 Samuel  D, Coilly  A. Management of patients with liver 
diseases on the waiting list for transplantation: A major impact 
to the success of liver transplantation. BMC Med 2018;16:113.

2.	 Bozbas SS, Bozbas H. Portopulmonary hypertension in liver 
transplant candidates. World J Gastroenterol 2016;22:2024-9.

3.	 Swamy MC, Mukherjee A, Rao LL, Pandith S. Anaesthetic 
management of a patient with severe pulmonary arterial hypertension 
for renal transplantation. Indian J Anaesth 2017;61:167‑9.

4.	 Singh  SA, Ashraf  H, Subramanian  R, Krishnan  GA, Pandey  V, 
Gupta S. Living donor liver transplantation in a patient with severe 
portopulmonary hypertension. Indian J Anaesth 2020;64:153-5.

How to cite this article: Sindwani G, Arora MK, Dhir A, Pamecha V. 
Unanticipated severe pulmonary hypertension in a patient undergoing 
living donor liver transplant ‑ Role of milrinone and transesophageal 
echocardiography. Indian J Anaesth 2021;65:53-5.

© 2021 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online

Quick response code
Website: 
www.ijaweb.org

DOI: 
10.4103/ija.IJA_833_20

Non‑infectious fever in cerebral 
arteriovenous malformation: 
Central fever or paroxysmal 
sympathetic hyperactivity

Sir,

Fever is defined as a core body temperature exceeding 
38°C.[1] Non‑infectious fever is considered in patients 
without any evidence of infection or drug fever. We 
report two cases of non‑infectious fever observed 
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during the management of cerebral arteriovenous 
malformation  (AVM) patients in the neuro‑intensive 
care unit. Central fever (CF) results from a disturbance 
of thermoregulation[2] which involves complex 
interactions of thermoreceptors, spinal cord, midbrain 
and hypothalamus.[3] Injury to the frontal lobe, 
hypothalamus, basal ganglia, thalamus and presence 
of blood in the ventricles are the risk factors of 
CF.[3] Paroxysmal sympathetic hyperactivity  (PSH) 
is a clinical syndrome associated with acute brain 
injury, characterised by tachycardia, hypertension, 
tachypnoea, hyperthermia, diaphoresis and dystonic 
posturing because of episodes of unbalanced 
sympathetic surges.[4] Often PSH is associated 
with traumatic brain injury  (79.4%), hypoxic brain 
injury  (9.7%) and cerebrovascular accident  (5.4%).[4] 
Association of CF and PSH with cerebral AVM is seldom 
reported in the literature.[5]

In our first case, a 26 years old male patient, with residual 
right parietal AVM was posted for elective embolisation. 
Post‑intervention computed tomography  (CT) of the 
brain  [Figure  1] revealed right frontal hematoma 
with mass effect, which warranted an emergency 
evacuation. Post‑evacuation Glasgow Coma Scale (GCS) 
was E1VTM2. On the 6th postoperative day  (POD) 
his nasopharyngeal temperature was 38.3°C. Chest 
radiograph, blood investigations, serum procalcitonin 
level and cultures (tracheal aspirate, blood and urine) 
were unremarkable. On POD‑9 episodes of tachycardia, 
hypertension, tachypnoea and motor posturing along 
with fever were noticed. Ultrasonography of abdomen 
ruled out foci of infection and venous Doppler of limbs 
ruled out deep venous thrombosis. Hence all antibiotics 
were stopped and the patient was prescribed with oral 
propranolol, intravenous morphine and baclofen for 
spasticity. The following day temperature reduced to 
below 37.7°C and he was gradually weaned off from 
mechanical ventilation.

In our second case, a 37  years old female admitted 
with altered sensorium with a GCS of E3V1M5 with 
subsequent CT brain revealed right frontal lesion with 
oedema, hydrocephalus and midline shift of 10 mm, for 
which emergent ventriculoperitoneal shunt was done. 
Diagnostic angiography revealed right basifrontal AVM. 
The venous pouch was seen in right basal ganglia and 
posterior thalamus region. Later, the patient developed 
high grades of fever for which second‑generation 
cephalosporin and aminoglycoside were prescribed. On 
POD-3, patient underwent decompressive craniectomy. 
All cultures including the cerebrospinal fluid were 

sterile and serum procalcitonin was unremarkable. 
The nasopharyngeal temperature was of high‑grade, 
reaching up to 40°C. Oral propranolol twice daily was 
prescribed, following which, febrile episodes reduced 
and the temperature never crossed 37.7°C. A diagnosis 
of CF was made by exclusion.

In this case series, we describe two different presentations 
of non‑infectious fever in a similar spectrum of illness. 
In the first case, the likely diagnosis was PSH, whereas 
in the second case the likely diagnosis was CF. The PSH 
assessment measure (PSH‑AM), based on clinical feature, 
severity and diagnostic likelihood tool helps in identifying 
PSH.[6] In the first case, fever with hypertension, 
tachycardia, tachypnoea and motor posturing persisted 
for more than three consecutive days, thus increased 
the likelihood of PSH. However, in the second case, the 
typical episodes of PSH were not observed and high‑grade 
fever early in the course of illness pointed more towards 
CF. In both conditions, management involves controlling 
the symptoms. In PSH, pharmacological agents such as 
non‑selective β‑blockers like propranolol, centrally acting 
α‑2 agonists namely clonidine, dexmedetomidine and 
morphine are usually prescribed.[3] As a protocol, we 
start propranolol and morphine to abort the episodes. 
The decision to add baclofen depends on the severity of 
spasticity. In CF antipyretics such as acetaminophen and 
ibuprofen are often prescribed along with non‑invasive 
and invasive cooling. In CF, many drugs such as morphine, 
baclofen and propranolol have successfully been tried.[2] 
CF is a diagnosis of exclusion,[2] but early recognition and 
treatment is the key to reduce the poor outcome. Although 
CF, and PSH, have different pathophysiology, the line of 
diagnosis and treatment of these remain the same.

Figure  1: Post embolisation computed tomography scan showing 
right‑sided temporoparietal haematoma with embolised artefacts with 
mass effect

Page no. 64



Letters to Editor

S57Indian Journal of Anaesthesia | Volume 65 | Supplement 1 | March 2021

Rajeeb K. Mishra, Nitin Jain1, Keshav Goyal2, 
Shweta Kedia3

Department of Neuroanaesthesiology and Critical Care, NIMHANS, 
Bangalore, Karnataka, 1Department of Neuroanaesthesiology 

and Critical Care, Max Patparganj, New Delhi, 2Department of 
Neuroanaesthesiology and Critical Care, Jai Prakash Narayan Apex 
Trauma Centre, 3Department of Neurosurgery, All India Institute of 

Medical Sciences, New Delhi, India

Address for correspondence:  
Dr. Keshav Goyal, 

Department of Neuroanaesthesiology and Critical Care, Jai Prakash 
Narayan Apex Trauma Centre, All India Institute of Medical Sciences, 

New Delhi - 110 029, India.  
E-mail: Keshavgoyalster@gmail.com

Submitted: 25-May-2020 
Revised: 15-Jun-2020 

Accepted: 30-Sep-2020 
Published: 20-Mar-2021

REFERENCES

1.	 Niven  DJ, Laupland  KB. Pyrexia: Aetiology in the ICU. Crit 
Care 2016; 20:247.

2.	 Zawadzka  M, Szmuda  M, Mazurkiewicz‑Bełdzińska M. 
Thermoregulation disorders of central origin‑how to diagnose 
and treat. Anaesthesiol Intensive Ther 2017;49:227‑34.

3.	 Goyal K, Garg N, Bithal P. Central fever: A challenging clinical 
entity in neurocritical care. J Neurocritical Care 2020;13:19‑31.

4.	 Perkes  I, Baguley  IJ, Nott  MT, Menon  DK. A  review of 
paroxysmal sympathetic hyperactivity after acquired brain 

injury. Ann Neurol 2010;68:126‑35.
5.	 Yamada H, Kikuchi R, Katayama J, Nakamura A, Miyazaki H. 

Paroxysmal sympathetic hyperactivity after surgery for cerebral 
hemorrhagic arteriovenous malformation: A  case report. 
J Stroke Cerebrovasc Dis Off J Natl Stroke Assoc 2018;27:2768‑9.

6.	 Baguley IJ, Perkes IE, Fernandez‑Ortega J‑F, Rabinstein AA, Dolce G, 
Hendricks HT. Paroxysmal sympathetic hyperactivity after acquired 
brain injury: consensus on conceptual definition, nomenclature, 
and diagnostic criteria. J Neurotrauma 2014;31:1515‑20.

How to cite this article: Mishra RK, Jain N, Goyal K, Kedia S. 
Non‑infectious fever in cerebral arteriovenous malformation: Central 
fever or paroxysmal sympathetic hyperactivity. Indian J Anaesth 
2021;65:55-7.
© 2021 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online

Quick response code
Website: 
www.ijaweb.org

DOI: 
10.4103/ija.IJA_590_20

Page no. 65


