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【 CASE REPORT 】

Sonographic Nerve Enlargement in a Patient

with Sarcoidosis
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Abstract:

We herein report a 73-year-old woman case with sarcoid neuropathy showing nerve enlargement assessed

by nerve ultrasound both before and after treatment. The site of conduction block in the left tibial nerve cor-

responded to the site of nerve enlargement with a hypo-echoic pattern. After treatment with prednisolone,

nerve ultrasound detected the remission of the nerve enlargement, and the conduction block and clinical

symptoms also improved. Nerve enlargement may reflect inflammation of the peripheral nerve. A follow-up

study of sonographic nerve enlargement may be of clinical significance for assessing the effectiveness of

treatment for sarcoid neuropathy.
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Introduction

Sarcoidosis is a multisystem granulomatous disorder of

unknown etiology that primarily affects the lungs, eyes,

liver, and skin. Sarcoidosis patients with nerve root or pe-

ripheral nerve involvement account for about 1% of total

sarcoidosis cases (1). Recently, high-resolution ultrasonogra-

phy has enabled us to visualize peripheral nerve morphology

noninvasively (2). Nerve enlargement on ultrasound has al-

ready been reported in immune-mediated neuropathies (3-5).

Regarding sarcoid neuropathy, Kerasnoudis et al. reported

peripheral nerve enlargement of the ulnar nerve at the el-

bow (6). However, the changes in nerve ultrasound findings

after treatment have not been explored.

We herein report a patient with sarcoid neuropathy show-

ing nerve enlargement assessed by nerve ultrasound both be-

fore and after treatment.

Case Report

A 73-year-old woman became aware of paresthesia and

dysesthetic pain of the right plantar surface about 9 months

prior to admission. Five months before admission, paresthe-

sia and dysesthetic pain of the left plantar further developed.

She subsequently developed drop feet on both sides, and the

paresthesia extended up to the knees. Three weeks prior to

admission, she became unable to walk without crutches due

to lower-limb weakness.

On a clinical examination at the time of admission, her

cognitive function was normal. There was no involvement of

cranial nerves. The patient had asymmetric distal and proxi-

mal weakness in the lower limbs. According to the Medical

Research Council scale, the muscle strength of the iliopsoas

and gastrocnemius was 3/5 on both sides. The muscle

strength of the hamstrings and quadriceps was 4/5 on both

sides. The muscle strength of the tibialis anterior was 1/5 on

the right and 2/5 on the left. There was no weakness in the

upper limbs. The grip strength was 20 kg/18 kg (R/L). Ten-

don reflexes were absent in the lower limbs but normal in

the upper limbs. She exhibited symmetric distal dominant

paresthesia of the lower extremities. Pinprick and light-touch

sensations were reduced below the level of the knee in both

limbs. Vibration sense was diminished in both knees and an-

kles. The patient’s autonomic function was normal.

On a blood test, the serum level of angiotensin-converting
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Figure　1.　Nerve conduction study in the tibial nerves. Conduction block patterns were noted in 

both nerves when performing stimulation at the popliteal fossa (A and D). The inching technique 

identified conduction block in the left tibial nerve 9-11.5 cm proximal to the ankle joint (22.5-25 cm 

distal to the popliteal fossa). There were no distinct F-waves in the left tibial nerve (B), and F-wave 

latency was delayed in the right tibial nerve (E). CMAP: compound muscle action potential, NCV: 

nerve conduction velocity

Table.　Results of Motor Nerve Conduction Studies.

CMAP(mV) DL(ms) MCV(m/s)

Right median nerve Wrist / Elbow

Pre-treatment 6.2/6.2 3.6 57.6

After-treatment 6.1/6.0 3.2 54.9

(Reference value) (4.0<) (<4.0) (54.3-63.9)

Right ulnar nerve Wrist / Elbow

Pre-treatment 11.5/9.4 2.6 56.7

After-treatment 8.8 / 7.1 2.6 59.0

(Reference value) (4.2<) (<3.1) (55.5-67.9)

Right tibial nerve Ankle/ Knee

Pre-treatment 10.8 / 0.4 3.8 22.6

After-treatment 4.7/ 2.0 4.1 33.7

Left tibial nerve Ankle / Knee

Pre-treatment 8.8 / 0.4 5.0 26.2

After-treatment 5.1 / 2.6 4.5 36.1

(Reference value) (7.3<) (<5.7) (43.9-54.2)

CMAP: compound muscle action potential, DL: distal latency, MCV: 

motor nerve conduction velocity

enzyme was elevated (28.3 IU/L, normal value: 8.3-21.4 IU/

L). The CSF protein level was 34 mg/dL, and the CSF cell

count was 4/μL. Bilateral hilar-mediastinal lymphadenopathy

was noted on chest X-ray and computed tomography (CT).

A trans-bronchial lung biopsy of the hilar-mediastinal lymph

node showed non-caseating granulomas consistent with a di-

agnosis of sarcoidosis. Based on these findings, she was di-

agnosed with sarcoidosis. However, she exhibited no abnor-

mality of the heart, eyes, or skin. A nerve biopsy was not

performed at the patient’s request.

Nerve conduction studies (NCSs) were conducted on the

right median and ulnar nerves and the bilateral tibial and su-

ral nerves (Table). NCSs showed a demyelinating pattern of

the tibial nerves (Table, Fig. 1A, D). The inching technique

demonstrated conduction block in the left tibial nerve at a

point 9-11.5 cm proximal to the ankle joint (Fig. 1A). To

achieve supramaximal stimulation, we used the near nerve

technique during tibial nerve stimulation with the patient’s

consent. F-waves were not evoked in the left tibial nerve

(Fig. 1B).

We performed nerve ultrasound using the LOGIQ P5 Sys-

tem (GE Healthcare Japan, Tokyo, Japan) with a 12-MHz

linear array transducer. The right median and ulnar nerves

and bilateral tibial and sural nerves were examined. Ultra-

sound of the left tibial nerve showed nerve enlargement and

loss of the “honeycomb” appearance with hypoechoic

changes inside the nerve at the site of conduction block

(Fig. 2A-B) (7). The right tibial nerve had diffuse nerve en-

largement in the segment between the ankle and popliteal
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Figure　2.　Ultrasound findings and nerve conduction study of the left tibial nerve before (A: cross-

sectional image, B: long-axis image) and two months after (C: cross-sectional image, D: long-axis 

image, E: nerve conduction study) the treatment. Cross-sectional areas were measured by tracing just 

inside the hyperechoic rim (dotted line). The normal “honeycomb” appearance of the nerve was ab-

sent at the site showing nerve enlargement in the sectional image (A), and hypoechoic changes were 

noted in a long-axis view (arrow in B). The nerve enlargement, conduction block, and F wave detec-

tion rate improved after steroid therapy (C-E). CSA: cross-sectional area

Figure　3.　Coronal image of gadolinium-enhanced T1-weighted sequencing of brain magnetic reso-

nance imaging (MRI) before (A) and one month after (B) the treatment. Dural enhancement were 

detected (arrow in A) and improved after the treatment (arrow in B).

fossa without conduction block on an NCS. The NCS and

nerve ultrasound findings in the sural nerves and the nerves

in the upper limbs were normal.

Regarding blood test findings, antinuclear antibodies,

rheumatoid factor, proteinase 3-anti-neutrophil cytoplasmic

antibodies (PR3-ANCA), myeloperoxidase-anti-neutrophil

cytoplasmic antibody (MPO-ANCA), anti-SS-A antibody,

anti-SS-B antibody, human immunodeficiency virus (HIV)

antibody and antigen, and tumor markers (carcinoembryonic

antigen (CEA), carbohydrate antigen 19-9 (CA19-9), and

cancer antigen 125 (CA125) were all negative. There was no

abnormality in the electrophoresis of serum proteins.

Gadolinium-enhanced brain magnetic resonance imaging

(MRI) showed dural enhancement (Fig. 3A). Nerve root en-

largement was not present on the nerve ultrasound or cervi-

cal or lumbar MRI.

Based on the results of neurophysiological tests in addi-

tion to the diagnosis of sarcoidosis, sarcoid neuropathy was

suspected. High-dose intravenous methylprednisolone

(HDMP: 1 g/day×3 days) followed by high-dose oral pred-

nisolone (1 mg/kg/day) was administered 3 weeks after ad-

mission. Oral prednisolone was gradually tapered from 45 to
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30 mg/day.

Five weeks after admission, her paresthesia and weakness

improved, and she became able to walk without an ambula-

tory aid. The dural enhancement improved on gadolinium-

enhanced brain MRI (Fig. 3B). Two months after admission,

the demyelinating pattern on an NCS and abnormalities de-

tected by ultrasound imaging in the left tibial nerve had also

improved (Fig. 2C-E). Nerve echogenicity was assessed by a

grayscale analysis. The grayscale values ranged from 0

(lowest echogenicity) to 255 (highest echogenicity). Low

echogenicity of the nerve, which may indicate inflammation

or edema (8), improved after treatment (mean grayscale

value of the axial nerve image: from 30.2 [pre-treatment] to

37.8 [post-treatment]) at the site where the nerve cross-

sectional area had been the largest before treatment.

Discussion

We herein report a patient diagnosed with sarcoid neuro-

pathy showing treatment-responsive nerve enlargement as-

sessed by nerve ultrasound. According to the criteria for the

diagnosis of neurosarcoidosis including the peripheral nerv-

ous system (9), a definite diagnosis of neurosarcoidosis re-

quires the pathological confirmation of sarcoidosis in nerv-

ous tissue. Although a tibial nerve biopsy was not conducted

in our patient, the evidence of noncaseating granulomas in

the hilar-mediastinal lymph node biopsy and the dural gad-

olinium enhancement on brain MRI and its improvement af-

ter treatment supported the diagnosis of neurosarcoidosis.

Based on the clinical course of the patient and the presence

of conduction block on NCSs, chronic inflammatory demye-

linating polyneuropathy (CIDP) coexisting with silent sar-

coidosis might have been a differential diagnosis. However,

conduction block can be detected in sarcoid neuropathy, al-

though a previous study showed it to be infrequent (5.3% of

biopsy-proven sarcoid neuropathy showed conduction block

on an NCS) (1). Focal nerve enlargement only in the left

tibial nerve was not compatible with CIDP in our case,

since extensive nerve ultrasound usually shows a diffuse pe-

ripheral nerve enlargement pattern in typical CIDP patients

and a multiple focal nerve enlargement pattern in atypical

CIDP (10, 11). Therefore, we diagnosed our case with neu-

rosarcoidosis (diagnostic grade of probable neurosarcoidosis

according to the diagnostic criteria (9)).

Regarding the mechanism underlying conduction block in

sarcoid neuropathy, Said et al. suggested that conduction

block was due to vasculitis-related nerve ischemia and

granulomatous inflammation, as necrotizing vasculitis was

observed along with granuloma (12). Furthermore, Suzuki et

al. proposed the possibility of compression-induced demyeli-

nation (13). In their case, a nerve biopsy showed that sar-

coid granulomas in the endoneurium caused direct compres-

sion and distortion of the nerve fiber, so they speculated that

nerve compression by granulomas might induce focal de-

myelination as well as axonal degeneration (13). Our case

showed improvement in the conduction block with a de-

crease in the compound muscle action potential (CMAP)

amplitude after treatment. These findings suggest that

vasculitis-related nerve ischemia and inflammation or granu-

lomatous compression were likely resolved after treatment,

although there was partial secondary axonal loss.

The cross-sectional study by Kerasnoudis et al. (6) identi-

fied peripheral nerve enlargement in patients with sarcoid

neuropathy, the size of which was inversely correlated with

the CMAP amplitude of the corresponding nerve. However,

no previous study has described the longitudinal changes in

nerve enlargement following the treatment of sarcoid neuro-

pathy.

In the present case, tibial nerve enlargement with a hy-

poechoic pattern was detected at the site of conduction

block. After treatment, the sonographic nerve enlargement

was reduced along with the conduction block improvement

(Fig. 2). This morphological and functional reversibility may

reflect the pathogenesis of sarcoid neuropathy, and non-

invasive morphological assessment by nerve ultrasound may

be a useful method of monitoring the disease activity.

We encountered a patient with sarcoid neuropathy show-

ing the improvement of sonographic nerve enlargement. A

follow-up study of sonographic nerve enlargement may be

of clinical significance for assessing the effectiveness of

treatment for sarcoid neuropathy.
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