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Abstract

The existent therapeutic options for post-herpetic neuralgia (PHN) are varied, albeit not

sufficiently effective. The aim of this study was to try a new treatment modality for PHN. A

spray of liquid nitrogen (LN) was used in 47 patients suffering from PHN as a stimulator of

a mechanism not yet completely understood. The LN spray was carefully applied (so as

not to freeze the skin surface) along the diseased sensory nerve dermatome, at weekly

sessions lasting for 30 s each, with a mean of three applications per patient. The area

corresponding to the dermatomes affected by the herpes zoster satisfactorily attenuated

the herpetic neuralgia in all patients. Before the sixth treatment session, good or excellent

improvement was obtained in 94% of the study patients. Pain was eliminated with one

session in nine patients (19%), and with two sessions in eight patients (17%). We conclude

that this non-freezing technique is absolutely safe and injury-free, and is very efficient in

calming PHN.

Introduction

Herpes zoster (HZ) is an infectious, viral, self-limiting
disease, restricted to only a few cutaneous dermatomes. It
is characterized by an almost always unilateral vesicular
eruption associated, or not, to neuropathic pain.1 The
varicella zoster virus that has been dormant in sensory
ganglia after recovery from chicken pox (primary infec-
tion) may undergo reactivation due to diminished
immune competency.1

The incidence of HZ is approximately 215 per 100 000
person/years in the USA,2 and 300 per 100 000 person/
years in Europe.2 In about 50% of cases, the lesions
occur in the thoracic dermatomes, particularly the T5 and
T6, followed by the trigeminus (20%), especially the
ophthalmic branch, and the lumber and cervical regions
(10–20%), the sacral region rarely being affected.1 Post-
herpetic neuralgia (PHN) is a complication of HZ,
defined as pain that persists for more than 4 weeks after
resolution of the HZ lesions. This neuralgia affects 16%
of patients under 60 years old, and about 47% older than
60 years.3,4 The pain is of the neuralgic type and extends
over the cutaneous area innervated by the affected ner-
vous segment. The intensity of the pain may incapacitate
the patient in his/her daily activities and even prevent
nocturnal rest, thus affecting the patient’s psyche, humor
and resistance.1 The duration of the condition is impre-
cise, as it frequently becomes chronic; it can last for
months or even years.4 The probability of its occurrence
is higher in the elderly or in persons with a compromised

immune system, namely transplant and human immuno-
deficiency virus (HIV)-positive patients and those under-
going cancer chemotherapy.5

Medical treatments instituted so far have produced
disappointing and frustrating results. The clinical data
indicate that tricyclic antidepressants are effective as anal-
gesics in 50% of patients, at 6 weeks of treatment.6 These
act on the endogenous neuromodulation system by inhib-
iting serotonin and/or noradrenaline reuptake.4 These
drugs have been recommended as first-line treatment for
neuropathic pain.7 The recommended doses are:
10–25 mg/d (amitriptyline) and 40 mg/d (fluoxetine–par-
oxetine). However, tricyclic antidepressants are often
contraindicated due to poor tolerance from elderly
patients with PHN, or due to adverse effects (cardiotoxic-
ity, postural hypotension, arrhythmia, syncope, drowsi-
ness, urinary retention, dry mouth, nausea, vomiting and
orthostatic hypotension).8,9 Classically, the use of
carbamazepine and opioids9 obtained variable results.
Milder analgesics, anticonvulsant drugs [of the carbamaz-
epine type (300–1200 mg/d in three divided doses), lamic-
tal] and valproic acid (valporate�) in patients with
carbamazepine intolerance have been tried with good
results, achieving up to 75% improvement of the neural-
gia with the use of carbamazepine5. More recently, gaba-
pentin,8 a new anticonvulsant, may be considered first-
line therapy due to its efficacy10 and few side-effects
(drowsiness). The use of pregabalin is more controversial
in view of the doses of up to 600 mg/d (starting with
75 mg/d).10 On the other hand, the topical use of 1
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lidocaine11 and capsaicin9 cause important local side-
effects (burns, pruritus, erythema) in up to 50% of cases.
Among other reported treatments, intrathecal administra-
tion of methylprednisolone9 seems to produce good
results, but it has safety issues that require further investi-
gation. Also described are the use of loco-regional block
by neurosurgical procedures, or neuroselective transcuta-
neous electric stimulation and the use of wide-band UVB
in affected dermatomes, starting at 20 mJ/cm2, with grad-
ual increases of 10 mJ/cm2 in each session, to a maximum
of 100 mJ/cm2, 3 sessions/week.12

The cryoanalgesia described to date is a technique that
consists of the direct freezing of the nervous fibers, and is
used almost exclusively for neuralgias secondary to thora-
cotomies.13 Yet, it was questioned whether non-direct
cryoanalgesia of the non-exposed nerve would be viable,
and if there could be a method that would use ‘‘cold’’
without causing tissue injury.

Here is where the ‘‘non-freezing technique’’ (NFT)
claims its place. The technique, completely safe and injury
free, uses liquid nitrogen (LN) spray topically applied
over the skin, without freezing it, thus calming the PHN.

Materials and methods

From 1992 to 2007, 47 patients suffering from PHN were

treated at the Dermatology Clinic, Montevideo, Uruguay. Of

these, 35 were men and 12 were women. Their mean age was

73 years (range: 45–95 years; Table 1). Table 2 shows the

diverse topography of the HZ, with a predilection for the

thoracic location (51%).

Forty-three patients (91.48%) had previously been, or were

being, treated pharmacologically (minor analgesics or opioids,

anticonvulsants, antidepressants) at the usually recommended

doses.

Evolution of the post-herpetic pain to the acute phase is

detailed in Table 3. Although the 19 patients whose evolution

leading to the acute phase took between 1 week and 1 month

cannot, truly and by definition, be considered as having PHN,

they were included in the study on account of their age and

intensity of their pain, with the aim of alleviating their suffering.

All 47 patients were treated with this new technique.

Technique

The ‘‘NFT’’ consists of the application of LN spray

perpendicularly to the skin, on the dermatome affected by the

neuralgia, without allowing it to freeze, forming a nitrogen

cloud.14 The distance between the target skin and the extremity

of the device is approximately 15 cm.

A Cry Ac� Brymill apparatus with a metal nozzle coupled to

its extremity (Figs 1 and 2) was used. To this, another piece

(from a variety of pieces with different exit-orifices; Fig. 1) is

adapted, to allow for the adequate nitrogen release and cloud

formation. In the present study, the piece used was 14G

(Abbocath [R] 14G), after having found, in an earlier trial,15 that

this wider diameter (larger exit-orifice) provided the best results.

The LN spray was applied several times, with roughly circular

Table 1 Age of patients

Age (years) Patients (n = 47)

<50 3

51–60 2

61–70 10

71–80 19

>80 13

Mean age = 73 years.

Table 2 Anatomical location of the HZ

Location Patients (n = 47) %

Cephalic 13 27.7

Cephalic/cervical 3 6.4

Thoracic 24 51.0

Lumbar 2 4.3

Abdominal 4 8.5

Leg 1 2.1

Table 3 Evolution of the PHN to the acute phase

Duration Patients (n = 47)

1 week–1 month 19

2 months–1 year 15

>1 year 13

Figure 1 Abbocath� pieces with different calibers and metal
adaptors
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movements, over the whole affected area, for about 30 s, in a

resultant nitrogen cloud and without freezing the skin. As an

example, if the neuralgia is located in the chest, the operator’s

hand guides the device from the front towards the back, in

circular movements, and then returns to the front, spraying the

entire affected area. Application in this manner, for periods of

about 30 s, cools the painful area without freezing it. The

procedure is repeated, at weekly intervals, until the pain has

improved to an acceptable level. Between one and 20 NFT

sessions (mean of 4.8) are required (Table 4).

Assessment of the HZ neuralgic pain is made by the patient,

who measures and records its intensity using a scale from 1

(minimum) to 10 (maximum), on a daily basis. Starting at the

first appointment, the patient is asked to keep a daily chart

detailing the characteristics of the pain (Fig. 3). The chart is

evaluated at each appointment for the effects that require

improvement, as often enough patients forget the intensity of

the initial suffering or even the extent of the painful area. This is

particularly common for elderly and chronic patients.

Results

Forty-seven cases of PHN have been treated using this
‘‘NFT’’, with very good results.

Immediate improvement of the symptoms is observed,
although the intensity is variable. The first signs of
improvement, according to the patients, are that they no
longer wake up in pain during the night, and that they
need to take fewer analgesic drugs as their effect lasts
much longer. Many patients report that their pain reaches
maximum relief between the third and fourth NFT ses-
sions. In this series, however, the pain was eliminated
with one NFT session in nine patients (19%), and with
two sessions in eight patients (17%).

Improvement occurs in inverse relation to the number
of sessions subsequent to the sixth session; after session
no. 6, improvement gets smaller each time. The mean
number of NFT sessions was 5.

The results were excellent in 75% of the cases. This
was quantified as a reduction in pain greater than 70%;
good results (30–70% pain reduction) were obtained in
19%; and moderate or poor results (pain reduction
<30%) in only 6% of patients. Considering both the good
and excellent results, a global improvement was achieved
in 94% of patients (Fig. 4).Table 4 Number of NFT sessions performed

No. of sessions Patients (n = 47)

1 9

2 8

3 5

4 7

5 4

6 5

7 2

8 1

10 1

12 1

14 2

20 2

Mean number of NFT sessions = 5.

Pain chart
Intensity of
pain (1–10)

Type of
pain 

Duration of 
pain 

Analgesics 
taken 

Does the pain 
wake you up
during the
night?

Morning      

Midday      

Afternoon      

Evening      

Figure 3 Chart for patients’ daily self-assessment of the pain
characteristics

Figure 2 Metal adaptor

Figure 4 Results of treatment
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The chart in Fig. 3 was extremely useful. The advanced
age of the majority of patients, their general health or
their anxiety concerning the results of the pain manage-
ment technique often clouded their judgment in the initial
appointments when they stated that there had been no
improvement in their condition. When evaluating the
charts, however, it was obvious that in the majority of
patients, from the beginning of treatment, there had been
improvement as to the type of pain (the intensity of both
sharp and acute pain was reduced); many patients
reported that they did not require as much pain medica-
tion or that the analgesic drugs’ effect lasted much longer;
a common report was that they no longer woke up dur-
ing the night because of the pain. Improvement was effec-
tive and stable, although not complete in a few patients.

A particular case of interest is that of a 67-year-old
man with a personal history of bilateral myelitis of the
lower limbs and a bypass of the right femoral artery. He
suffered from PHN affecting the right lumbar, gluteal and
testicular regions, and extending to the anterior thigh
and right knee. He had been in pain for almost 2 years,
and received treatment with gabapentine, amitriptyline,
pregabaline and opioids, singly or in combination, with-
out success. Due to the patient’s antecedents, nerve block
was contraindicated and, as a last resource, he was
referred for treatment with the ‘‘NFT’’. This patient came
to the Clinic with crutches, walking with great difficulty;
he could not drive his car and was profoundly depressed;
he described his pain as permanent and very intense. The
first NFT session reduced the extent of the painful area,
eliminating the thigh pain. After the third session,
he could walk up to 1400 m without pain; he assessed
his pain as level 3 and suspended the opiates; the pain
paroxysms subsided rapidly (<5 min) and the testicular
pain ceased. After five sessions, he could walk without
the crutches and could drive his car. His treatment was
complete with two more sessions (a total of seven), hav-
ing achieved 95% improvement of the pain and cessation
of all medication.

Discussion

Until now, the multiple therapeutic options available have
proven to be insufficient to effectively manage PHN. The
‘‘NFT’’ using a spray of LN as a cytokine stimulant
immunomodulator can control PHN pain. Cryonecrosis
must not be permitted to occur.

This technique constitutes an efficient tool to improve
this often incapacitant pain, particularly in its acute
phase, thus permitting the patient’s psychological and
social rehabilitation. The duration of each application
depends on the apparatus used and the intensity of the
LN spray released by the device. In the present study, the

piece used was 14G (Abbocath [R] 14G). In a previous
trial,15 various end-pieces with different exit-orifice diam-
eters were tried, and it was found that Abbocath 14G
obtained the best results within the shortest period.

It should be stressed that the technique does not
involve freezing of the skin, nor does it cause any type of
burn or erythema. The mechanism triggered by cooling
the affected dermatomes is sufficient to attenuate the pain
in all its facets.
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