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Background

▪ 2015 – 2019:
▪ 118 patients seen in a 3º 

peripheral neuropathy service.

▪ 104 complete records used in 
analysis.

▪ All patients had a history of 
cold exposure and ongoing 
symptoms.

Total Number (M:F %) 104 (M:F 94.2:5.8)

Age (years) 29 ± 6.05

Time to CIC (weeks) 17.5 (IQR 10-80.8)

Time to ICL (weeks) 40.5 (IQR 24-101)

Ethnicity (%) White 44 (42.3)

Black African 41 (39.4)

Black 

Caribbean
10 (9.6)

Asian 2 (1.9)

Other 4 (3.8)

Unknown 3 (2.9)

Table 1: Key Demographics
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Method

▪ Full Assessment:
▪ Neurological examination.

▪ Quantitative sensory testing 
(QST).

▪ 3mm calf skin punch biopsy for 
intraepidermal nerve fibre 
assessment (IENF).

▪ Nerve conduction studies.
Images from: Trench foot or Non-Freezing Cold Injury As a Painful Vaso-Neuropathy: Clinical and Skin 

Biopsy Assessments. Anand, P et al. Frontiers in Neurology. 10.3389/fneur.2017.00514 [Accessed 01 

July 26]
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Method

▪ Assessment results were reviewed and scored based upon findings.

▪ Neurological examination:
▪ Normal, score = 0
▪ Abnormal, score = 2

▪ QST:
▪ Normal, score  = 0
▪ Abnormal in at least one domain, score = 2

▪ Biopsy and IENF:
▪ Normal, score = 0
▪ Borderline (normal PGP 9.5 but other histology abnormal), score = 1

▪ Abnormal (abnormal PGP 9.5 value), score = 2

▪ Scores were then combined and categorised using a 3-letter description:

▪ 2 + 2 + 2 = AAA
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Results
Neurological Exam (%) Normal 28 (26.9)

Abnormal 76 (73.1)

Conduction Studies (%) Normal 84 (80.8)

Abnormal 20 (19.2)

QST (%) Monofilament

Normal 45 (43.3)

Abnormal 59 (56.7)

Vibration

Normal 59 (56.7)

Abnormal 45 (43.3)

Thermal Thresholds

Normal 14 (13.5)

Abnormal 90 (86.5)

PGP9.5 Calf 15 (n) 2.49 ± 1.73 (6.5 ± 1.4)

PGP9.5 Calf 50 (n) 4.50 ± 2.48 (8.3 ± 0.3)

TRPV1 (n) 3.04 ± 1.92 (5.7 ± 1.4)

SNSR Calf (n) 1.25 ± 1.54 (3.6 ± 0.64)

GAP43 Calf (n) 0.70 ± 1.15 (0.06 ± 0.2)

vWF (n) 3.49 ± 1.28 (2.53 ± 0.16)

eNOS (n) 2.03 ± 0.72 (0.93 ± 0.09)

Table 2: Examination Findings Table 3: Skin Biopsy Findings
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Results

AAA
62%

AAB
7%

ANA
4%

NAA
16%

NAB
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NNA
7%

NNB
0%

Abnormal 

Neuro

Abnormal 

QST

Abnormal 

Biopsy
AAA 1A 65.00 62.50

Abnormal 

Neuro

Abnormal 

QST

Borderline 

Biopsy
AAB 1B 7.00 6.73

Abnormal 

Neuro
Normal QST

Abnormal 

Biopsy
ANA 2A 4.00 3.85
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QST
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NNB 3C 0.00 0.00

Normal Neuro Normal QST Normal Biopsy NNN N 0.00 0.00

Table 4: Phenotype Description

Figure 1: Phenotype Breakdown
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Discussion

▪ No patient had entirely normal findings across all three modalities, 
and no patient had a wholly normal IENF analysis. 

▪ Multimodal assessment appears to identify clinically relevant 
variation in disease phenotype.

▪ Further analysis ongoing based upon relationship of PGP9.5 (50µ), 
TRPV1 and specific sensory deficits from QST.

▪ Further prospective work is needed to determine the significance of 
these phenotypes, occupational risk stratification and return-to-duty 
decisions.
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Implications for LSCO

▪ Greatest risk is in sub-threshold environments, with risk of 
immersion.

▪ Compounded by prolonged evacuation timelines. Poor 
understanding of temporal relationship between disease 
severity and duration of exposure.

▪ Increasing challenges of rehabilitation with severe disease, 
impacting fighting force.

▪ Increasing component of DNBI (estimate 1% all injuries).
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