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Bilateral triceps surae muscle
focal myositis after a cauda
equina syndrome�

Miositis focal  de  tríceps sural  bilateral
post-síndrome de  cola de caballo

Introduction

Several cases have been reported of neurogenic muscle hypertrophy

associated with chronic radiculopathy,1—4 most of them involving

the gastrocnemius and/or soleus muscles in the context of  ipsilat-

eral S1 radiculopathy.1,3,5 The aetiopathogenesis of  this entity is

unknown.3,4 A minority of  patients with neurogenic muscle hyper-

trophy present anatomical pathology findings of  inflammation of

unknown origin.1,2,4—11 Such cases are described as instances of

neurogenic focal myositis,1,4,5 an  infrequent entity presenting with

increased volume in the region of  the inflamed muscle and fre-

quently with muscle pain.1 Diagnosis is based on clinical data and

complementary test results: moderately elevated serum CPK lev-

els, electromyographic findings of acute denervation in the muscle

groups innervated by  one peripheral nerve or one nerve root in addi-

tion to a pattern of chronic denervation, MRI findings suggestive of

inflammation, and anatomical pathology findings indicating inflam-

matory changes.1 Corticosteroid treatment, normally at low doses

and for short periods of  time, has  been trialled in patients with

Figure  1  Posterior  and  anterior  views  of  our  patient’s  legs  (A).  T2-weighted  MRI  scan,  coronal  (B)  and  axial  planes  (C),  showing

bilateral and  predominantly  right-sided  triceps  surae  hypertrophy,  with  increased  signal  intensity  in  the  right  gastrocnemius  muscle.
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focal myositis secondary to nerve lesions.5 Although response to this

treatment varies,11 it may induce clinical remission and improve

neuroimaging findings.10

Clinical case

We present  the  case  of a  35-year-old  woman  who  in  2016
underwent  emergency  surgery  due  to  cauda equina  syn-
drome  secondary  to  L4-L5  spinal disc  herniation  associated
with  compression  of  the L4, L5, and  S1  roots  bilaterally.
After  an initial  period  with  bilateral  gastrocnemius  mus-
cle  atrophy,  our  patient  progressively  recovered  muscle
mass  in both  legs,  although  residual  muscle  atrophy  was
more  marked  in the right  leg.  Approximately  one  year
later,  she  consulted  due  to a  progressive  increase  in the
volume  of  both  calves,  associated  with  bilateral  calf  mus-
cle  pain.  The  examination  revealed  bilateral  gastrocnemius
muscle  hypertrophy,  predominantly  affecting  the right  leg
(Fig.  1), with  marked  tension  upon  palpation  of  the calves,
weakness  in right  toe  flexion,  painful  contracture  of the
right  gastrocnemius  muscles  upon  plantar  flexion  of  the
right  foot,  and  inability  to toe  walk.  Muscle  strength  was
otherwise  normal  (5/5  on  the Medical  Research  Council
scale).  The  Achilles  reflexes  was  absent bilaterally,  with  the
remaining  deep  tendon  reflexes  being  normal  (3/5  symmet-
rical).  A  blood  analysis  revealed  a CPK  level of  514 U/L,
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Figure  2  Anatomical  pathology  study  of  the  right  gastrocnemius  muscle.  (A)  Denervation  atrophy  pattern.  Group  atrophy.

Haematoxylin-eosin  stain,  9×.  (B)  Foci  of  endomysial  inflammatory  infiltrate.  Haematoxylin-eosin  stain,  10×.  (C)  Fibre  type

grouping. ATPase  pH 9.4  stain,  6×.  Macrophages  in  the  endomysium  and  within  fibres.  CD3+  lymphocytes  in the  endomysium  and

surrounding fibres.  Immunohistochemical  staining  of  CD68  and  CD3,  10×.

with  normal  CRP  and  ESR  values.  The  patient  tested  neg-
ative  for  autoimmune  myositis.  An  electromyoneurography
study  revealed  fibrillations  and  fasciculations  in the  gastroc-
nemius  and  tibialis  anterior  muscles  bilaterally,  although
predominantly  in  the right  leg.  Muscle  MRI  of  both  legs
revealed  hypertrophy  of  the  bilateral  triceps  surae,  as  com-
pared  to  the  remaining  muscles.  Hypertrophy  was  more
marked  in  the  right  leg, showing  increased  signal intensity  on
T2-weighted  sequences,  suggesting  diffuse  muscle  oedema
(Fig.  1). A  biopsy  study  of  the right  gastrocnemius  muscles
revealed  small  endomysial  inflammatory  foci,  mainly  com-
posed  of CD3+  lymphocytes  and  macrophages,  compatible
with  focal  myositis  (Fig.  2).  After  a  month  of  treatment
with  oral  prednisone  dosed  at  15  mg/day  followed  by  2
months  with  the  same  treatment  on  alternate  days,  the
patient  reported  improvements  in pain  when  walking,  and
decreases  were  observed  in the volume  of  the  left calf  and
in muscle  tension  upon  palpation  of  both  legs.  CPK  levels
decreased  to  256  U/L.

Discussion

We present the first published case of bilateral denervating focal

myositis. The lack of  systemic symptoms or involvement of  any other

muscle group, together with the history of cauda equina syndrome,

led us to rule out an underlying systemic process and suggested

2 concomitant processes of neurogenic focal myositis. Although

MRI did not reveal muscle oedema in the left triceps surae, and

the biopsy study revealed pathological findings in the right gas-

trocnemius muscle, the patient presented bilateral symptoms and

response to  corticosteroid therapy was  more marked on the left

side. The fact that such an  infrequent process presented bilaterally

and was circumscribed to the triceps surae muscles in a patient with

lesions to several nerve roots suggests that some individuals and

certain muscles may have a predisposition for this condition. As in

previously reported cases, our patient responded to corticosteroid

therapy, which improved pain and muscle tension and decreased

CPK levels.

Conflicts  of  interest

The  authors  have no  conflicts  of  interest  to  declare.

References

1. Lunde HM, Skeie GO, Bertelsen AK, Karlsen B, Miletic H, Lindal S,

et al. Focal myositis—–a neurogenic phenomenon? Neuromuscul

Disord. 2012;22:350—4.

2. Streichenberger N, Meyronet D, Fiere V, Pellissier JF, Petiot P.

Focal myositis associated with S-1 radiculopathy: report of two

cases. Muscle Nerve. 2004;29:443—6.

3. García-Atienza EM, Sánchez-Tejero EA, Godes-Medrano

B, Agudo-Mena JL, Campos-García J,  López-Torres López

J. Hipertrofia muscular neurogénica. Rev Neurol. 2016;

62:428—9.

4. Gross R, Degive C, Dernis E, Plat  M, Dubourg O,  Puéchal X. Focal

myositis of the calf following S1  radiculopathy. Semin Arthritis

Rheum. 2008;38:20—7.

5. Zamora C, Tomás X, Milisenda JC. Miositis focal secundaria a

radiculopatía. Med  Clin. 2017;149:371—2.

6. Krendel DA, Hedaya EV, Gottleib AJ. Calf enlargement,

S1  radiculopathy, and focal myositis. Muscle Nerve.

1992;15:517—8.

7. Gobbele R,  Schoen SW, Schroder JM, Vorwerk D,  Schwarz M. S-1

radiculopathy as a  possible predisposing factor in focal myositis

with unilateral hypertrophy of  the calf muscles. J  Neurol Sci.

1999;170:64—8.

8. Khan SY, Hilton-Jones D, Rigby SP. A swollen calf. Lancet.

2005;365:1662.

9. Prutki M,  Potocki K, Stern-Padovan R,  Seiwerth S, Laktasic-

Zerjavic N,  Habek M. Unilateral muscle hypertrophy and focal

myositis following S1 radiculopathy. J  Musculoskelet Neuronal

Interact. 2013;13:259—61.

10. Hemmi S, Shirakawa S, Kurokawa K, Sunada Y.  Unilateral

calf hypertrophy and focal myositis induced by S1 radiculopa-

thy: dramatic response to steroid treatment. BMJ Case Rep.

2013;2013, bcr2013200870.

648

http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0005
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0010
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0015
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0020
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0025
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0030
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0035
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0040
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0045
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050
http://refhub.elsevier.com/S2173-5808(21)00088-2/sbref0050


Neurología  36  (2021)  625—656

11. Daniel A, Eugénio G,  Silva J, da Silva J.  Unilateral calf hypertro-

phy and radiculopathy: an  unusual association. BMJ Case Rep.

2016;2016, bcr2016217744.

G.R.  González  Toledo a,∗, H.  Pérez  Pérez a,
L.  Brage  Martínb,  V.  Castro  López-Tarruella c

a Servicio  de Neurología,  Hospital  Universitario  de

Canarias,  Tenerife,  Spain
b Servicio  de  Neurocirugía,  Hospital  Universitario  de

Canarias,  Tenerife,  Spain

c Servicio  de Anatomía  Patológica,  Hospital  Universitario
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© 2020 Sociedad Española de Neurología. Published by Elsevier

Espa?a, S.L.U. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

The diagnosis process
of  Collet-Sicard syndrome
caused by skull base fracture:
A case report

El proceso  de diagnóstico
del  síndrome de Collet-Sicard por fractura
de la base del cráneo: reporte de  un caso

Sr.  Editor:

Collet-Sicard  syndrome  caused  by trauma  is  rare.1 Vocal
cord  paralysis  (VCP),  difficulty  swallowing,  loss  of  taste  in
the  posterior  third of  the  tongue,  tongue  muscle  and  stern-
ocleidomastoid  muscle  atrophy  and paralysis  are  the typical
clinical  manifestations.2 The  patient  complains  to the doc-
tor  only  about  hoarseness  and difficulty  swallowing.  They
will  ignore  the  change  in taste  and  muscle.  So  some  doctors
misdiagnose  it as  simple  VCP.

The  female  patient  is 35  years  old.  The  patient  was
unconscious  when  she  fell  from  a height  of  9  meters  on  June
24,  2020.  The Glasgow  Coma  Scale  score  was  8/15  (E2,  V1,
M5).  Computed  tomography  (CT)  showed  that  occipital  frac-
tures  on  both  sides  and  fractures  of left  transverse  process
of  atlas.  She  underwent  tracheal  intubation  twice  because
she  removed  the  tube  by  herself.  Her  consciousness  was
clear  and  removed  the tube  on  June  26.  She was  dysphonic,
difficulty  swallowing  and given  a nasogastric  tube  after  swal-
lowing  assessment.  Neurotrophic  therapy  was  applied  when
the  damage  of  laryngeal  nerve  was  considered.  She  accepted
swallowing  rehabilitation  and acupuncture  treatment.  The
electronic  fiber  laryngoscope  (EFL)  showed  complete  bilat-
eral  vocal  cord  paralysis  on  July  23  (Fig.  1A). The  hoarseness
of  the  patient  began  to  improve  significantly  on  July 29.  We
found  the  tongue  of  patient  was  tilted  to  the  left  and the
posterior  third  of  the  tongue  had decreased  taste  on  July
30.  The  EFL indicated  that  the right  vocal  cord  was  nor-
mal,  and  the  left vocal  cord  was  still  completely  paralyzed
on  August  21 (Fig.  1B). The  patient  passed  the swallow-
ing  assessment  successfully  and  the  nasogastric  tube  was
removed  on  August  28.  One  month later,  the  patient  still  had
a  hoarse  voice,  decreased  taste,  and a  crooked  tongue.  The
difficulty  swallowing  was  disappeared.  The  EFL  still  showed
complete  paralysis  of the  left vocal  cord  (Fig.  1C).

The  most  common  cause  of  Collet-Sicard  syndrome  is
tumor  metastasis  of  skull  base,  followed  by  vascular  dis-
ease  and  trauma.3 Collet-Sicard  syndrome  caused  by skull
base  fracture  had  only  been  reported  8  times  in  English  lit-
erature.  The  cranial  nerves  IX—XII  near  the jugular  foramen
are  damaged  when  the skull  base  fractured.3 Some  scholars
speculated  that  the  pathogenesis  was  nerve  edema  or  bone
fragments  directly  compressing  the nerve.4,5 Since hoarse-
ness  and difficulty  swallowing  are the main  symptoms,  it is
easy  for  doctors  to  misdiagnose  it  as  simple VCP.  Symptoms
of  VCP  are hoarseness,  difficulty  swallowing  and  difficulty
breathing.6 Both  tracheal  intubation  and  trauma  can  cause
VCP.  Arytenoid  dislocation  or  recurrent  laryngeal  nerve  dam-
age  is  the  main  cause  of  VCP  after  tracheal  intubation.7

EFL can  be  used to  observe  arytenoid  cartilage  to  deter-
mine  whether  it is  dislocated.  In  this  case,  the patient
received  tracheal  intubations  twice  in a coma.  So  the  tra-
cheal  intubation  was  first  considered  as  the  cause  of  VCP.
The  anesthesiologist  reported  that  the tracheal  intubations
went  smoothly.  The  EFL  did not indicate  arytenoid  dislo-
cation.  Therefore,  the  anesthesiologist  disagreed  with  the
speculation  that  tracheal  intubation  caused  VCP.  Trauma  can
also  lead  to  VCP.  CT  showed  the  left transverse  process  of
atlas  was  fractured  (Fig.  1D).  But  the  transverse  and  longi-
tudinal  diameters  of  the atlas  are large,  the atlas  fractures
rarely  cause  VCP.  VCP is  possible  exist  when  the atlas  has  a
Jefferson  fracture.8,9 In  this case,  the  degree  of  atlas  frac-
tures  was  mild.  So  it was  not  the responsible  of  this disease.
We  were  confused  until  we  discovered  the tongue  of  patient
was  tilted  to  the  left (Fig.  1G).  And  then,  we  tested  the
patient’s  sense  of  taste.  The  patient  told  us that  she  lost
the  taste  in the  posterior  third  of  the  tongue.  It  was  a typ-
ical  clinical  manifestation  of  cranial  nerve  IX  injury.  Both
cranial  nerve  IX  and  X are damaged  at the  same  time,  there
will  be hoarseness  and  difficulty  swallowing.  Cranial  nerve
XII  injury  will  cause  atrophy  of  the  ipsilateral  tongue  mus-
cles,  and the  tongue  will  be  deflected  to the affected  side.
There  was  no  clinical  manifestation  of  cranial  nerve  XI  dam-
age  in this patient.  We  suspected  that  the cranial  nerve  XI
damage  might  be mild,  or  the  course  of  the  disease  might  be
short  and had  not  been manifest.  CT  indicated  that  bilateral
skull  base  fractures  (Fig.  1E and  F).  Collet-Sicard  syndrome
was  diagnosed  successfully.

In conclusion,  when patients  with  head trauma  have
hoarseness  and  difficulty  swallowing,  CT  examination  of  the
skull  base  must  be performed.  The  doctor  must  check  the
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