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A 55-year-old female with severe herpes zoster related forehead pain 
radiating to anterior and posterior scalp visited our pain clinic. The right 
side forehead pain with numerical rating score of 7 had persisted in spite 
of antiviral and anticonvulsant medication. We blocked the right 
supraorbital nerve under ultrasound guidance, and obtained the proper 
pain relief. In this case, we would like to present the method to identify 
the supraorbital notch or foramen and possible visualization of the 
supraorbital nerve. 
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Introduction

Herpes zoster occurs due to the reactivation of varicella zoster virus. 
Among adult population, the ophthalmic division of the trigeminal nerve 
(CN V) is one of the most common site of involvement. The incidence of 
herpes zoster ophthalmicus is known to be 20 times more common when 
compared with either maxillary or mandibular division, being exceeded 
only by zoster of thoracic dermatome [1]. 

Following herpes zoster ophthalmicus, various ocular complications 
associated with poor visual sight include optic neuritis, uveitis, retinitis and 
acute corneal lesions. Ultimately, these process may cause permanent 
visual loss with substantial health care utilization [1,2]. 

Superficial trigeminal nerve block of ophthalmic division using local 
anesthetics is one of the modality to relieve the zoster related pain and 
minimize the ocular complication [3].

We report a case of severe zoster related forehead pain and its 
successful treatment using superficial trigeminal nerve block under 
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ultrasound guidance. In addition, we would like to 
present the method to identify the supraorbital notch 
or foramen and possible visualization of the 
supraorbital nerve.

Case Report

A 55-year-old female with severe zoster related 
forehead pain radiating to anterior and posterior scalp 
visited our pain clinic. This patient has been 
diagnosed with herpes zoster affecting the right 
ophthalmic nerve of the trigeminal nerve (V1) area 2 
weeks previously. The right side forehead pain with 
numerical rating score of 7 had persisted in spite of 
antiviral and anticonvulsant medication. During this 
period, the medications included 250 mg famciclovior, 
300 mg gabapentin, and 37.5 mg tramadol/375 mg 
acetaminophen combination tablet three times daily, 
however, they showed little effect. She demonstrated 
shooting, paroxysmal and sharp pain on her 
forehead. When she touched her hair on the scalp, it 
aggravated the original scalp pain.

Therefore, we planned a superficial supraorbital 
nerve block in the V1 area. We obtained a consent 
from the patient related to the nerve block and 
explained all possible risks and benefits of the 
procedure.

The patient was placed in a supine position and 
the skin around orbital rim and forehead was draped 
aseptically with betadine. The transducer (linear 
transducer, 5-12 MHz, EPIQ 5G, Philips, Bothell, 
Washington, USA) was prepared with a sterile 
transparent sheath and aseptic ultrasound gel was 
applied to the draped skin. The transducer was 
applied just below the eyebrow. At first, we tried to 
identify the supraorbital notch or foramen according 
to the method suggested by Tsui [4]. The transducer 
was applied transversely to the upper side of the 
orbital rim and then rotated slightly to obtain an ideal 

image of longitudinal view of supraorbital notch or 
foramen. We scanned her forehead from lower to 
upper direction in the coronal plane along the right 
upper orbital margin (Fig. 1). After identifying a 
supraorbital notch, subtle cranial or caudal tilting of 
transducer position could capture the location of 
supraorbital nerve and its branch (Fig. 2A&B). After 
confirming the nerve and its branch, ultrasound 
guided injection was done with the mixture of 1 mL 
of 0.2% ropivacaine and 10 mg triamcinolone using 
transverse and longitudinal view (Fig. 3A&B). During 
ultrasound guided injection, the patient did not 
complain any paresthesia except some painful 
sensation during skin puncture with the needle. 
When injection was performed successfully, we 
checked the sensory distribution of V1 dermatome 
area, and confirmed the decreased or numbing 

Fig. 1. The direction of transducer position (arrow) 
scanning the forehead to identify the supraorbital 
notch or foramen.
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sensation on the forehead and anterior scalp area. 
One day after the supraorbital nerve block, the 
numerical rating score decreased to 2 or 3 and this 
pain relief maintained during her admission period. 
One month after a discharge from our hospital, the 
patient visited our pain clinic again, and her pain was 
managed successfully with intermittent aid of 
acetaminophen and tramadol combination tablet.

Discussion

The anatomy of the supraorbital nerve and notch 

is especially important to perform supraorbital nerve 
block. The supraorbital nerve is the terminal branch 
of the ophthalmic nerve (CN V1). The ophthalmic 
nerve begins at the superior part of the trigeminal 
ganglion as a flattened plexiform band and leaves the 
skull through the superior orbital fissure. The V1 
carries sensory information from the scalp and 
forehead, the upper eyelid, the conjunctiva, the 
cornea, and the nose tip and nasal mucosa [5,6]. As 
the supraorbital nerve comes from the orbit, it passes 
through a foramen or notch and sends deep and 
superficial branches [7]. Cadaver work has 
demonstrated that the supraorbital nerve passes 

Fig. 2.	Transverse (A) and longitudinal (B) view of supraorbital nerve (arrows) and its branch (arrow 
heads) in the supraorbital notch.

Fig. 3.	An ultrasound image of the block needle with longitudinal (A) and transverse (B) view. The needle 
through the supraorbital notch is indicated with arrow heads. The supraorbital nerve is shown just below 
the needle with an arrow.
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through a notch (83%) more frequently than a bony 
foramen (27%) [8].

Ultrasound imaging is a non-invasive and safe 
method through which nerve, soft tissue and bony 
structure can be easily identified when combined 
with thorough understanding of regional anatomy. 
However, due to its small size of superficial 
supraorbital nerve, definite identification of terminal 
branch of V1 was challenging. Previously, there have 
been efforts to localize a supraorbital notch or 
foramen for superficial trigeminal nerve block [4,7]. 
Bony structure appears as a hyperechoic linear edge 
with an underlying anechoic shadow under 
ultrasound guidance. Any disruption or discontinuity 
within the hyperechoic line may indicate the presence 
of foramen. Tsui suggested a simple ultrasound 
guided approach to easily locate the important 
landmark of foramen for superficial trigeminal nerve 
block [4].

Garg et al. [7] reported that sonography could 
distinguish a supraorbital notch from a foramen with 
100% sensitivity through the studies of cadaver work. 
According to their report, a foramen was suspected 
when transverse views revealed a bony acoustic 
landmark corresponding to the rim of the foramen, 
whereas this bony landmark was absent with a notch. 
Therefore, we think that the supraorbital nerve and its 
branch shown in figure 2 are coming from the 
supraorbital notch, because we could not find any 
bony acoustic landmark constituting the rim of 
foramen.

Obviously, if the supraorbital nerve passing 
through a foramen or notch could be directly 
identified under ultrasound guidance, the nerve block 
would be performed more easily and safely. At first, 
we thought that the identification of superficial 
supraorbital nerve would be impossible due to its 
small size and superficial distribution, although its 
notch or foramen might be visible. However, the 
technical improvement providing high quality image 

and proper handling of ultrasound probe enabled the 
identification of superficial supraorbital nerve and 
even its branch.

In this case, we used the linear transducer to 
perform the supraorbital nerve block, however, we 
think that hockey stick probe would be more valuable 
if the ultrasound guided injection should be 
combined. The image obtained from the hockey stick 
probe would be more limited compared to linear 
probe, however, it is enough to include the whole 
image of supraorbital notch or foramen and its nerve. 
Although we could not use this hockey stick probe 
due to a transient technical error, we would like to 
recommend the use of the hockey stick probe.

Lim et al. [6] presented a case of pulsed radio-
frequency treatment of infraorbital nerve for 
intractable postherpetic neuralgia. According to their 
report, they confirmed the infraorbital foramen 
through the protuberance within the hyperechoic line 
under ultrasound guidance, but no efforts were 
described to identify the infraorbital nerve. 

In this case, we tilted the linear transducer into 
cranial or caudal direct ion to optimize the 
visualization of the supraorbital nerve. It is well 
known that the ultrasound beam should penetrate the 
target tissue with 90 degrees to obtain the best image 
[9]. Therefore, subsequent tilting or movement of 
transducer into cranial or caudal direction which 
adjusts the ultrasound beam to the target neve would 
provide the best image showing the supraorbital 
nerve.

If a supraorbital foramen or notch without the 
visualization of nerve is identified under ultrasound 
imaging, the block might be performed successfully. 
However, in our clinical practice, we can encounter 
the painful sensation of paresthesia during peripheral 
nerve block even guided with the ultrasound. In such 
cases, we can suspect very close approximation of 
nerve and needle or direct puncture of a needle to the 
adjacent nerve. Therefore, if the location of nerve is 
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confirmed under ultrasound guidance, we can pay 
attention more easily to ovoid direct needle puncture 
of nerve and maintain a proper space between the 
nerve and needle. 

We suggest that the effort to localize the 
superficial nerve should be combined to improve the 
block quality and safety of patient. 
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