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The midline suboccipital craniotomy is the preferred 
approach of exposure for cerebellar vermis, posterior 
inferior pontine and medullary, foramen magnum, midline 
cerebellum, and pineal regions. Major portion of the posterior 
scalp is innervated by greater occipital nerve (GON), which 
arises from the posterior ramus of the second cervical 
nerve (C2) root and to a lesser extent from fibers of the 
third cervical nerve (C3).[1,2] The GON innervates the skin of 
the back of the scalp up to the vertex of the skull.[2] Third 
occipital nerve is a superficial medial branch of the dorsal 
ramus of the C3 spinal nerve and innervates the region of 
the skin below the superior nuchal line after innervating 
the semispinalis capitis.[1] Here, we have described our 
experience of continuous bilateral upper cervical erector 
spinae plane (ESP) block to provide perioperative analgesia in 
a 14‑year‑old male patient scheduled for midline suboccipital 
craniotomy. Written and informed consent for publication 
was taken from parents.

Anesthesia was induced with injection fentanyl 2 µg/kg, propofol 
2 mg/kg, and vecuronium 0.08 mg/kg. After securing the airway, 
the patient was placed in the prone position with Mayfield head 
fixation; US‑guided (US machine M‑Turbo, Fujifilm Sonosite Edge 
II, Inc, Bothell, WA, United States) ESP block was given at C2‑axis 
vertebra. The probe was kept transversally in a midline position 
at the level of the target cervical vertebra. After identification 
of the spinous process and transverse process, the probe 
was slid to ipsilateral side. Epidural Tuohy needle (B. Braun, 
Melsungen, Germany, 18G) was inserted in‐plane to target the 
the lateral edge of the transverse process [Figure 1] below the 
erector spinae muscle. After confirming the needle tip position 
by hydro‑dissection, 10‑ml LA solution (0.2% ropivacaine) was 
injected bilaterally [Figure 1]. Epidural catheter of 20 G was 
threaded on both sides. The catheter was tunnelled to secure 
it [Figure 1]. Patient’s trachea was extubated after overnight 
ventilation. Ten‑ml volume of 0.2% ropivacaine was given through 
both catheter every 8 hours during postoperative period. The 
patient was assessed at 24, 48, and 72 hours postoperatively 
with numerical rating scale (NRS) being 1/10, 2/10, and 1/10.

The possible mechanism of increased postoperative pain in 
suboccipital craniotomy could be extended muscle damage 
during resection of posterior cervical muscles.[3] Regional 
analgesia techniques to ameliorate post‑craniotomy pain 
includes scalp nerve block and scalp infiltration with local 
anesthesia (LA).[4] Greater occipital nerve block have been 
used for awake craniotomy to cover posterior component 

of scalp block. Generally, this block was given by injecting 
local anaesthetic medial to the occipital artery along the 
superior nuchal line.[5] However, this site is not appropriate 
for continuous GON block because of nearby suboccipital 
craniotomy incision site. In this case report, we have targeted 
the greater occipital nerve and third occipital nerve at 
extracranial region (posterior ramus of C2 and C3 nerve) by 
bilateral upper cervical ESP block. The continuous catheter 
technique of this block could provide opioid‑sparing regimen 
of pain management in suboccipital craniotomy.
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Figure 1: Sonoanatomy of transverse approach to the cervical ESP block, 
and an in-plane approach to catheter placement
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HACOR score to predict failure of non‑invasive ventilation 
in patients with acute hypoxemic respiratory failure: When 
simplicity is best

Sir,
There is indeed no doubt that non‑invasive ventilation (NIV) 
is extremely useful in patients who present with acute 
hypoxemic respiratory failure (AHRF). The advantages 
of NIV are several like it can be managed in wards by 
nurses and respiratory therapists and does not require 
physicians, intensivists, or anaesthesiologists all the 
time. Although NIV reduces work of breathing and avoids 
intubation in many patients, the rate of failure of NIV is 
very high (25‑49%).[1]

To predict and identify patients on NIV who could eventually 
fail NIV trial and require invasive ventilation, Duan 
et al.[2] described the heart rate, acidosis, consciousness, 
oxygenation, respiratory rate (HACOR) score. This scale 
takes into account heart rate (H), acidosis‑ based on pH (A), 
consciousness‑ based on Glasgow Coma Scale (C), oxygenation 
(O), and respiratory rate (R), all of which are easily available at 
the bedside for consideration. In a test cohort of 449 patients 
with AHRF, the authors found that the failure rate with NIV 
was 47.8 and 39.4% in the test and validation cohorts. The 
authors concluded that patients with a HACOR score of more 
than 5 had a very high risk of NIV failure and would require 
early intubation to reduce hospital mortality.

Later on, Duan et al.[3] recruited 500 chronic obstructive 
pulmonary disease (COPD) patients in a derivation cohort 

to validate the HACOR scale in these patients to predict 
NIV failure. The HACOR score was collected at 1–2 h of 
NIV initiation in order to predict NIV failure. On analysis, 
the authors concluded that HACOR scores demonstrated 
good predictive power for NIV failure in patients with 
COPD, and predicted early NIV failure (in less than 48 h). 
High‑risk patients who were identified with NIV failure 
were intubated early which eventually led to decreased 
hospital mortality.

Guia et al.[4] conducted a prospective, multicentric study 
in 128 patients admitted with COVID19 pneumonia and 
presented with AHRF and were initiated on continuous 
positive airway pressure (CPAP). HACOR score was 
calculated 1 hour after initiation of CPAP which was 
compared to the PaO2/FiO2 (P/F) ratio. A total of 
35 patients (27.3%) failed CPAP and were intubated. The 
accuracy of the HACOR score for predicting CPAP failure 
on analysis of the data was found to be 82.03% when 
compared to PaO2/FiO2 which was 81.25%. The authors 
concluded that although the HACOR score could identify 
patients who would eventually fail CPAP, still the P/F ratio 
was a better predictor of failure.

In  another  s tudy  by  Ding e t  a l . , [5 ] the  authors 
included 148 non‑COPD patients with AHRF (sleep 
apnea‑hypopnea syndrome‑52,  chronic  thoracic 
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