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An unusual case of pseudo foster kennedy syndrome

Abstract

We are hereby presenting a case of Pseudo Foster Kennedy syndrome, which is a rare
phenomenon in itself because of normal level of inflammatory markers i.e. ESR and CRP

levels with positive temporal artery biopsy.
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Introduction

Foster Kennedy Syndrome (Gowers-Paton-Kennedy syndrome/
Kennedy’s Phenomenon/Kennedy’s syndrome) - refers to a
constellation of findings associated with tumours of the frontal lobe.
This syndrome is due to - optic nerve compression, olfactory nerve
compression, increased intracranial pressure secondary to a mass
(such as meningioma or plasmacytoma usually an olfactory groove
meningioma) resulting in optic atrophy in the ipsilateral eye, optic
disc edema in the contralateral eye, central scotoma in the ipsilateral
eye and ipsilateral anosmia. Pseudo-Foster-Kennedy syndrome is
defined as one sided optic atrophy with papilledema in the other eye
but with the absence of intracranial mass lesion.

Case report

A 67 year old male presented to our OPD with complaints of
dimness of vision in right eye since 12 weeks and dimness of vision
in left eye since 3 weeks. Dimness of vision in both eyes was acute in
onset, severe and rapidly progressive. It was associated with recurrent
mild to moderate global headache which was relieved with analgesics.
He was a known smoker, hypertensive (under control with treatment),
and non diabetic and non alcoholic. There was no positive history
of transient visual obscurations (Amaurosis fugax) or double vision,
pain, photopsia, exaggeration of symptoms on heat or exercise, jaw
claudication, shoulder pain, head injury, periocular trauma, emotional
disturbance, intake of any unknown or toxic substance or medicine,
radiation exposure, anosmia, parosmia, fever, weight loss, vomiting,
sleep disturbance, no past history of using any eye drop, ocular
surgery, or history of similar disease in family. He was being treated
in neurology department since last three weeks with complaints of
severe headache. Systemic examination was essentially within normal

limits except scalp tenderness present on left side temporal area. His
left temporal artery was tender with decreased pulsation and right
temporal artery was non tender, cord like with absent pulsation. On
ocular examination, right eye had visual acuity of counting finger
close to face and in left eye was counting finger at 4 metres. Pupillary
reactions in both eyes were sluggish to direct and indirect light.
Anterior chamber and vitreous showed no cells or flare in both eyes.
Right eye disc (Figure 1) was normal in size, with well defined margins,
chalky white in colour and loss of optic cup. Left eye disc (Figure 2)
was normal in size with ill defined margins, superior sectoral swelling
and hyperemic with absence of spontaneous venous pulsations. There
were no haemorrhages or exudates on the disc. Visual fields of right
eye were severely depressed and left eye showed inferior altitudinal
field defect. Fundus Fluorescein angiogram of right eye showed
dark appearing optic disc with filling defect and absence of surface
capillaries. Left eye angiogram showed delayed filling of choroid and
delayed perfusion of the optic disc particularly in the superior sector
in the early phase. In the mid phase dilated capillaries were present on
the surface of the disc which leaked in the late phase. OCT of optic
nerve head and retinal nerve fibre layer showed optic atrophy right
eye and optic disc edema in left eye. Haemogram was within normal
limits with Hb 12.5 mg/dl and ESR 10 mm/hr. renal function test,
serum electrolytes, liver function test, blood sugar levels were within
normal limits. Lipid profile was deranged with elevated total serum
cholesterol levels 310mg/dl. CSF analysis report was within normal
limits. Immunological markers for inflammation like CRP, ANA titre,
PANCA, cANCA, VDRL titre, serum ACE level, FTA ABS and serum
B, and folic acid levels were normal. Radiological investigations of
head and orbit showed no space occupying lesion. Multiple chronic
lacunar infarcts and gliotic changes were seen in brain parenchyma
in MRI. Bilateral carotid doppler showed presence of non significant
haemodynamic plaques. So we arrived at the diagnosis of Pseudo
Foster Kennedy Syndrome. The patient was managed by giving IV
pulse steroid therapy followed by a tapering dose of oral prednisolone.
Following pulse steroid therapy there was no improvement in vision
right eye, vision in left eye marginally improved (before treatment
counting finger 4 metres and after treatment counting finger 6 metres).
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Figure | Right eye optic atrophy.

Figure 2 Left eye hyperemic swollen disc.

Discussion

The laboratory hallmark of giant cell arteritis (GCA) is an elevation
in the erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) level. The ESR usually exceeds 50 mm/h and may exceed 100
mm/h, but may be normal in 7-20% of patients with GCA."? Therefore,
a normal ESR does not rule out GCA, and the level of elevation
of ESR does not correlate reliably with the severity of the disease.
Because normal values of ESR are known to increase with age and are
higher in women, the ESR should be adequately adjusted.? The CRP is
of hepatic origin, usually rises before ESR in most disease states, and
is often elevated in GCA. It has higher sensitivity and specificity than
ESR (98.6% and 75.7%, respectively) and is relatively unaffected by
age, gender, and other hematologic parameters.* Non-concordance
between ESR and CRP can occur (i.e., either an elevated ESR with
normal CRP or a normal ESR with an elevated CRP). The use of both
tests provides a slightly greater sensitivity for the diagnosis of GCA
(99%) than the use of either test alone.’

Giant cell arteritis is diagnosed when clinical suspicion from
characteristic clinical symptoms and signs is supported by simple
blood tests, including a raised erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP), and confirmed by a positive temporal
artery biopsy. In occult giant cell arteritis, where there is ocular
involvement by giant cell arteritis without any systemic symptoms
and signs of giant cell arteritis.® the diagnosis is more difficult, and
the above investigations will help direct the ophthalmologist before
a temporal artery biopsy is carried out. However, it is known that a
normal ESR does not preclude the diagnosis of giant cell arteritis.”A
raised CRP may be a more sensitive indicator of the condition.?
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A low value of ESR is not very rare in cases of active giant cell
arteritis. The reason for such is that the inflammation may be localized
or sometimes the immune system is not able to respond by increasing
the level of acute phase reactants in body. However, there are well
documented reports of cases of biopsy-proven GCA with normal
ESRs at diagnosis before glucocorticoid therapy has been started.” '
The frequency of such cases is not accurately known. Estimates of the
prevalence of a normal pretreatment ESR have varied considerably,
and in series of patients with GCA a normal ESR at diagnosis has been
reported in 0% to 22.5% of patients.'””" Because an elevated ESR is
considered a critical marker of GCA, the diagnosis may be delayed
when the ESR is normal in a patient who is otherwise suspected of
having GCA. In such instances serious vascular complications due to
GCA could ensue. Awareness of the actual frequency of normal ESR
in GCA should provide the clinician with a perspective that facilitates
diagnosis in suspected cases and early implementation of appropriate
therapy.

According to literature, systemic symptoms (malaise, fever, or
weight loss) are more common in patients with high ESR value. Vision
complaints are also more frequent in patients with an elevated ESR.?
Factors that may influence low level of inflammatory markers in a case
of GCA include case selection, previous glucocorticoid treatment,
differences in the cutoff value considered to be discriminant for an
elevation of the ESR, and the inclusion of patients with “pure” PMR,
who may have a lower acute phase response more often than patients
with GCA. Two studies of PMR found normal ESR in approximately
one fifth of the patients.?**' Patients suspected to have GCA with a
normal ESR value are often under diagnosed because they are less
likely to undergo biopsy. Two recent studies have reported a much
higher frequency of normal ESR values in patients with PMR referred
to 2 rheumatologic centers.”>** A population study (Olmsted County,
Minnesota) found 17 of 245 patients with PMR (7.3%) to have an
ESR of 40 mm/hour or less at diagnosis.>*

Conclusion

Thus normal ESR and CRP are not unusual as in our case. Thus
in cases of normal ESR and CRP in GCA there should not be delay
in starting steroid therapy as it is a neuro ophthalmic emergency.
Presence of pale disc in one eye and swollen hyperemic disc in other
eye does not always mean Foster Kennedy Syndrome. The occurrence
of GCA with normal ESR and CRP is a rare phenomenon. Normal
levels of inflammatory markers should not lead to delay in initiating
steroid therapy in a sight threatening condition which is a neuro-
ophthalmic emergency.

The common causes of Pseudo Foster Kennedy Syndrome are
Non Arteritic Anterior Ischaemic Optic Neuropathy (NAAION) and
Arteritic Anterior Ischaemic Optic Neuropathy (AAION) with Giant
Cell Arteritis. Other less common causes of unilateral disc edema
are hypertensive optic neuropathy, retro bulbar neuritis, diabetic
papillopathy, pachymeningitis related to microvasculitis, idiopathic
intracranial hypertension, unilateral optic nerve hypoplasia and
Lebers hereditary optic neuropathy (LHON). AAION has a female
preponderance affecting older age group in which visual acuity is
severely impaired. There is associated history of headache, scalp
tenderness; jaw claudication, proximal muscle weakness and the
inflammatory markers i.e. ESR and CRP values are high. Temporal
artery biopsy is positive for inflammatory changes in vessel wall.
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NAAION usually affects younger age group with vision being
mild to moderately impair. It is often associated with sleep apnoea
syndrome, nocturnal hypotension, diabetes and hypertension.
There is hyperemic swelling of disc with few peripapillary splinter
haemorrhages. In hypertensive optic neuropathy there are flame
shaped haemorrhages at the disc margin, blurred disc margins,
congested retinal veins, papilloedema, and secondary macular
exudates. Retrobulbar neuritis usually involves age between 20-50
years. Vision is in range of smelled 6/18 to 6/60 with pain, photopsia
and Uhthoff’s phenomena. The optic nerve head appears normal.
Diabetic papillopathy is usually associated with other diabetic
changes in fundus like microaneurysms, dot and blot haemorrhages,
cotton wool spots and hard exudates.

Pachymeningitis related to microvasculitis have positive
inflammatory markers eg p ANCA, ¢ ANCA with systemic features
of microvasculitis. Idiopathic Intracranial Hypertension is related
to hypervitaminosis A, usually bilateral, may be unilateral, does
not usually result in optic atrophy. LHON (Lebers Hereditary Optic
Neuropathy) affects males between age group 15 to 35 years; clinical
picture is somewhat similar to AAION except that FFA shows no
leakage from the disc or microangiopathic vessles. American college
of Rheumatology 1990 classification criteria for GCA states that a
patient is said to have GCA if at least three of these five criteria are
present. ¢

a. Age at disease onset 50 years or older.

b. New headache.

c. Temporal artery tender on palpation or decreased pulsation.
d. ESR >=50 mm/hr.

e. Abnormal artery biopsy.

Occult giant cell arteritis has been variously said to occur in 8-38%
of cases of giant cell arteritis. * In patients with occult giant cell
arteritis, both ESR and CRP levels may be significantly lower than in
patients with the typical systemic features of giant cell arteritis.? The
laboratory hallmark of diagnosis of giant cell arteritis (GCA) is an
elevation of inflammatory markers like erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) level. The combination of the two
provides the best specificity (97%). It is well known that lab tests in
GCA have decreased specificity, thus clinical picture is important for
diagnosis. The ESR may be normal in 7-20% of patients with GCA.'?
CRP levels may be normal in 1.7% of patients with GCA. ° Non-
concordance between ESR and CRP can occur (i.e, either an elevated
ESR with normal CRP or a normal ESR with an elevated CRP).> There
are few studies available which state both normal ESR and CRP values
in patients with Giant Cell Arteritis at diagnosis.>>*"?® The frequency
varies between 4-14% depending on the study and the definition of
normal values. Therefore, a normal ESR and CRP level does not
rule out GCA. The low acute phase response seems to be related to
an intrinsic decreased ability to respond to a phlogistic stimulus. In
these patients a genetically determined inhibition in the initiation of
the cellular and cytokine cascades involved in the complex process
of acute phase response may be hypothesized.® Cid and colleagues
correlated a low inflammatory response with a high risk of developing
visual loss and other cranial ischemic complications. -3¢

Acknowledgments

None.

Copyright:

©2018 Bhalla etal. 57

Conflicts of interest

Author declares that there is no conflict of interest.

Funding

None.

References

1.

Wise CM, Agudelo CA, Chmelewski WL, et al. Temporal arteritis with
low erythrocyte sedimentation rate a review of five cases. Arthritis
Rheum. 1991;34(12):1571-1574.

. Salvarani C, Hunder GG. Giant cell arteritis with low erythrocyte

sedimentation rate frequency of occurence in a population-based study.
Arthritis Rheum. 2001;45(2):140-145.

. Cid MC, Font C, Oristrell J, et al. Association between strong

inflammatory response and low risk of developing visual loss and
other cranial ischaemic complications in giant cell (temporal) arteritis.
Artheritis Rheum. 1998;41(1):26-32.

. Wise CM, Agudelo CA, Chmelewski WL, et al. Temporal arteritis with

low erythrocyte sedimentation rate: a review of five cases. Arthritis
Rheum. 1991;34(12):1571-1574.

. Parikh M, Miller NR, Lee AG, et al. Prevalence of a normal C-reactive

protein with an elevated erythrocyte sedimentation rate in biopsy-proven
giant cell arteritis. Ophthalmology. 2006;113(10):1842—1845.

. Hayreh SS, Podhajsky PA, Zimmerman B. Occult giant cell arteritis

ocular manifestations. Am J Ophthalmol. 1998:125(4):521-526.

. Salvarani C, Hunder GG. Giant cell arteritis with low erythrocyte

sedimentation rate: frequency of occurence in a population-based study.
Arthritis Rheum. 2001;45(2):140-145.

. Hayreh SS, Podhajsky PA, Raman R, et al. Giant cell arteritis: validity

and reliability of various diagnostic criteria. Am J Ophthalmol.
1997;123(3):285-296.

. Costello F, Zimmerman MB, Podhajsky PA, et al. Role of thrombocytosis

in diagnosis of giant cell arteritis and differentiation of arteritic from
non-arteritic anterior ischemic optic neuropathy. Eur J Ophthalmol.
14(3):245-257.

. Parikh M, Miller NR, Lee AG, et al. Prevalence of a normal C-reactive

protein with an elevated erythrocyte sedimentation rate in biopsy-proven
giant cell arteritis. Ophthalmology. 2006;113(10):1842—-1845.

. Hayreh SS, Podhajsky PA, Zimmerman B, Occult giant cell arteritis

ocular manifestations. Am J Ophthalmol. 1998;125(4):521-526.

. Wong RL, Korn JH. Temporal arteritis without an elevated erythrocyte

sedimentation rate. Case report and review of the literature. Am J Med.
1986;80(5):959-964.

. Hayreh SS, Podhajsky PA, Raman R, et al. Giant cell arteritis: validity

and reliability of various diagnostic criteria. Am J Ophthalmol.
1998;123(3):285-296.

. Hunder GG, Bloch DA, Michel BA, et al. The American College of

Rheumatology 1990 criteria for the classification of giant cell arteritis.
Arthritis Rheum. 1990;33(8):1122-1128.

. Kansu T, Corbett JJ, Savino P, et al. Giant cell arteritis with normal

sedimentation rate. Arch Neurol. 1977;34(10):624-625.

. Wong RL, Korn JH. Temporal arteritis without an elevated erythrocyte

sedimentation rate case report and review of the literature. Am J Med.
1986;80(5):959-964.

. Grodum E, Petersen HA. Temporal arteritis with normal erythrocyte

sedimentation rate. J Intern Med. 1990;227(4):279-280.

Citation: Bhalla JS, Lal P.An unusual case of pseudo foster kennedy syndrome. Adv Ophthalmol Vis Syst. 2018;8(1):55-58. DOI: 10.15406/aovs.2018.08.00269


https://doi.org/10.15406/aovs.2018.08.00269
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/9433866
https://www.ncbi.nlm.nih.gov/pubmed/9433866
https://www.ncbi.nlm.nih.gov/pubmed/9433866
https://www.ncbi.nlm.nih.gov/pubmed/9433866
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/16884778
https://www.ncbi.nlm.nih.gov/pubmed/16884778
https://www.ncbi.nlm.nih.gov/pubmed/16884778
https://www.ncbi.nlm.nih.gov/pubmed/9559738
https://www.ncbi.nlm.nih.gov/pubmed/9559738
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/9063237
https://www.ncbi.nlm.nih.gov/pubmed/9063237
https://www.ncbi.nlm.nih.gov/pubmed/9063237
https://www.ncbi.nlm.nih.gov/pubmed/15206651
https://www.ncbi.nlm.nih.gov/pubmed/15206651
https://www.ncbi.nlm.nih.gov/pubmed/15206651
https://www.ncbi.nlm.nih.gov/pubmed/15206651
https://www.ncbi.nlm.nih.gov/pubmed/16884778
https://www.ncbi.nlm.nih.gov/pubmed/16884778
https://www.ncbi.nlm.nih.gov/pubmed/16884778
https://www.ncbi.nlm.nih.gov/pubmed/9559738
https://www.ncbi.nlm.nih.gov/pubmed/9559738
https://www.ncbi.nlm.nih.gov/pubmed/3518441
https://www.ncbi.nlm.nih.gov/pubmed/3518441
https://www.ncbi.nlm.nih.gov/pubmed/3518441
https://www.ncbi.nlm.nih.gov/pubmed/9063237
https://www.ncbi.nlm.nih.gov/pubmed/9063237
https://www.ncbi.nlm.nih.gov/pubmed/9063237
https://www.ncbi.nlm.nih.gov/pubmed/2202311
https://www.ncbi.nlm.nih.gov/pubmed/2202311
https://www.ncbi.nlm.nih.gov/pubmed/2202311
https://www.ncbi.nlm.nih.gov/pubmed/907535
https://www.ncbi.nlm.nih.gov/pubmed/907535
https://www.ncbi.nlm.nih.gov/pubmed/3518441
https://www.ncbi.nlm.nih.gov/pubmed/3518441
https://www.ncbi.nlm.nih.gov/pubmed/3518441
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2796.1990.tb00158.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2796.1990.tb00158.x/abstract

An unusual case of pseudo foster kennedy syndrome

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Zweegman S, Makkink B, Stehouwer CD. Giant-cell arteritis with normal
erythrocyte sedimentation rate: case report and review of the literature.
Neth J Med. 1993;42(3-4):128-131.

Huston KA, Hunder GG, Lie JT, et al Temporal arteritis: a 25-
year epidemiologic, clinical and pathologic study. Ann Int
Med. 1978;88(2):162-167.

Helfgott SM, Kieval RI. Polymyalgia rheumatica in patients with a normal
erythrocyte sedimentation rate. Arthritis Rheum.1996;39(2):304-307.

Gonzalez Gay MA, Rodriguez Valverde V, Blanco R, et al. Polymyalgia
rheumatica without significantly increased erythrocyte sedimentation
rate: a more benign syndrome. Arch Intern Med .1997;157(3):317-320.

Ellis ME, Ralston S. The ESR in the diagnosis and management of the
polymyalgia rheumatica/giant cell arteritis syndrome. Ann Rheum Dis.
1983;42(2):168-170.

Kyle V, Cawston TE, Hazleman B. Erythrocyte sedimentation rate and
C reactive protein in the assessment of polymyalgia rheumatica/giant
cell arteritis on presentation and during follow up. Ann Rheum Dis.
1989;48(8):667-171.

Branum G, Massey EW, Rice J. Erythrocyte sedimentation rate in
temporal arteritis. South Med J. 1987;80(12):1527-1528.

Smetana GW, Shmerling RH. Does this patient have temporal arteritis.
JAMA. 2002;287(1):92-101.

Ghanchi FD, Dutton GN. Current concepts in giant cell (temporal)
arteritis. Surv Ophthalmol. 1997;42(2):99—-123.

Kermani TA, Schmidt J, Crowson CS, et al. Utility of Erythrocyte
Sedimentation Rate and C-Reactive Protein for the Diagnosis of Giant
Cell Arteritis. Semin Arthritis Rheum. 2012;41(6):866—871.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Copyright:
©2018 Bhalla etal. 9

Salvarani C, Hunder GG. Giant cell arteritis with low erythrocyte
sedimentation rate: frequency of occurence in a population-based study.
Arthritis Rheum. 2001;45:140-145.

Baumann H, Gauldie J. The acute phase response. Immunol Today.
1994;15(2):74-80.

Jundt JW, Mock D. Temporal arteritis with normal erythrocyte
sedimentation rates presenting as occipital neuralgia. Arthritis Rheum.
1991;34(2):217-219.

Wise CM, Agudelo CA, Chmelewski WL, et al. Temporal arteritis with
low erythrocyte sedimentation rate: a review of five cases. Arthritis
Rheum. 1991;34(12):1571-1574.

Olsson AT, Elling H, Elling P. Frequency of a normal erythrocyte
sedimentation rate in patients with active, untreated arteritis temporalis
and polymyalgia rheumatica comment on the article by Helfgott and
Kieval. Arthritis Rheum. 1997;40(1):191-193.

Martinez Taboada VM, Blanco R, Armona J, et al. Giant cell arteritis
with an erythrocyte sedimentation rate lower than 50. Clin Rheumatol.
200;19(1):73-75.

Von  Blotzheim  SG, Borruat FX. Artérite a  cellules
géantesetvitesse de sédimentationnormale: plus qu’une exception!
KlinMonatsblAugenheilkd. 1996;208:397-399.

Salvarani C, Hunder GG. Giant cell arteritis with low erythrocyte
sedimentation rate: frequency of occurrence in a population based study.
Arthritis and Rheumatism. 2001;45(2):140-145.

Proven A, Gabriel SE, O’Fallon WM, et al. Polymyalgia rheumatica
with low erythrocyte sedimentation rate at diagnosis. J Rheumatol.
1999;26(6):1333-1337.

Citation: Bhalla JS, Lal P.An unusual case of pseudo foster kennedy syndrome. Adv Ophthalmol Vis Syst. 2018;8(1):55-58. DOI: 10.15406/aovs.2018.08.00269


https://doi.org/10.15406/aovs.2018.08.00269
https://www.ncbi.nlm.nih.gov/pubmed/8316325
https://www.ncbi.nlm.nih.gov/pubmed/8316325
https://www.ncbi.nlm.nih.gov/pubmed/8316325
https://www.ncbi.nlm.nih.gov/pubmed/626444
https://www.ncbi.nlm.nih.gov/pubmed/626444
https://www.ncbi.nlm.nih.gov/pubmed/626444
https://www.ncbi.nlm.nih.gov/pubmed/8849384
https://www.ncbi.nlm.nih.gov/pubmed/8849384
https://www.ncbi.nlm.nih.gov/pubmed/9040299
https://www.ncbi.nlm.nih.gov/pubmed/9040299
https://www.ncbi.nlm.nih.gov/pubmed/9040299
https://www.ncbi.nlm.nih.gov/pubmed/6847261
https://www.ncbi.nlm.nih.gov/pubmed/6847261
https://www.ncbi.nlm.nih.gov/pubmed/6847261
https://www.ncbi.nlm.nih.gov/pubmed/2782977/
https://www.ncbi.nlm.nih.gov/pubmed/2782977/
https://www.ncbi.nlm.nih.gov/pubmed/2782977/
https://www.ncbi.nlm.nih.gov/pubmed/2782977/
https://www.ncbi.nlm.nih.gov/pubmed/3423897
https://www.ncbi.nlm.nih.gov/pubmed/3423897
https://www.ncbi.nlm.nih.gov/pubmed/11754714
https://www.ncbi.nlm.nih.gov/pubmed/11754714
https://www.ncbi.nlm.nih.gov/pubmed/9381374
https://www.ncbi.nlm.nih.gov/pubmed/9381374
https://www.ncbi.nlm.nih.gov/pubmed/22119103
https://www.ncbi.nlm.nih.gov/pubmed/22119103
https://www.ncbi.nlm.nih.gov/pubmed/22119103
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/7512342
https://www.ncbi.nlm.nih.gov/pubmed/7512342
https://www.ncbi.nlm.nih.gov/pubmed/1994919
https://www.ncbi.nlm.nih.gov/pubmed/1994919
https://www.ncbi.nlm.nih.gov/pubmed/1994919
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/1747142
https://www.ncbi.nlm.nih.gov/pubmed/9008618
https://www.ncbi.nlm.nih.gov/pubmed/9008618
https://www.ncbi.nlm.nih.gov/pubmed/9008618
https://www.ncbi.nlm.nih.gov/pubmed/9008618
https://www.ncbi.nlm.nih.gov/pubmed/10752506
https://www.ncbi.nlm.nih.gov/pubmed/10752506
https://www.ncbi.nlm.nih.gov/pubmed/10752506
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/11324777
https://www.ncbi.nlm.nih.gov/pubmed/10381052
https://www.ncbi.nlm.nih.gov/pubmed/10381052
https://www.ncbi.nlm.nih.gov/pubmed/10381052

	Title
	Abstract
	Keywords
	Abbreviations
	Introduction
	Case report 
	Discussion
	Conclusion
	Acknowledgments
	Conflicts of interest  
	Funding
	References
	Figure 1 
	Figure 2

