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Abstract


Pseudotumor cerebri syndrome (PTCS) is characterized by raised intracranial pressure (ICP) with no neuroradiological abnormalities. Ocular ultrasound has been in use to measure optic nerve sheath diameter (ONSD), and retinal artery Doppler indices have been used for indirect assessment of ICP by pediatric intensivists. Here, we aimed to evaluate the correlation of the lumbar puncture (LP) opening pressure with the ultrasonographic ONSD and retinal resistive index (RRI) measures in patients with PTCS. And we wanted to find an answer to the following question: Can ultrasonographic ONSD measures serve as a follow-up tool in patients with PTCS? A prospective, single-center, case–control study was performed by pediatric intensive care and pediatric neurology departments. A total of 7 patients with PTCS were evaluated as patient group and 15 healthy children were evaluated as control group. The mean age of patient group was 138.8 ± 43.7 months. The mean right ONSD was 6.7 ± 0.5 mm and the mean left ONSD was 6.7 ± 0.6 mm. The mean right RRI value was 0.73 ± 0.03 and the mean left RRI was 0.73 ± 0.09. For the patient group, ONSD and RRI values of both eyes were statistically significant higher values than for the control group. The mean LP opening pressure was 56.57 ± 16.36 cmH2O. We detected strong, positive, and statistically significant correlations between the LP opening pressure and ONSD baseline measures for both the right eye (r = 0.882, p = 0.009) and the left eye (r = 0.649, p = 0.004). There was no correlation between opening pressure in LP and RRI measurements. We detected a statistically significant decrease in the right ONSD and left ONSD values and visual analog scale scores at the third-month follow-up. Our study results demonstrate that ultrasonographic ONSD measurements can be used as a noninvasive tool for assessment of the ICP at first admission and can be used as a follow-up tool in PTSC patients.




        

Keywords

bedside ultrasound - 
optic nerve sheath diameter - 
pediatric - 
pseudotumor cerebri syndrome - 
retinal resistive index
      




 




	
References


	
1 

Mollan SP, 


Markey KA, 


Benzimra JD. 

, et al.  A practical approach to, diagnosis, assessment and management of idiopathic intracranial hypertension. Pract Neurol 2014; 14 (06) 380-390 





CrossrefPubMedGoogle Scholar





	
2 

Matthews YY, 


Dean F, 


Lim MJ. 

, et al.  Pseudotumor cerebri syndrome in childhood: incidence, clinical profile and risk factors in a national prospective population-based cohort study. Arch Dis Child 2017; 102 (08) 715-721 





CrossrefPubMedGoogle Scholar





	
3 

Bortcosh W, 


Shaahinfar A, 


Sojar S, 


Klig JE. 

New directions in point-of-care ultrasound at the crossroads of paediatric emergency and critical care. Curr Opin Pediatr 2018; 30 (03) 350-358 





CrossrefPubMedGoogle Scholar





	
4 

Sinnott JR, 


Mohebbi MR, 


Koboldt T. 

Papilledema: point-of-care ultrasound diagnosis in the emergency department. Clin Pract Cases Emerg Med 2018; 2 (02) 125-127 





PubMedGoogle Scholar





	
5 

Dubourg J, 


Javouhey E, 


Geeraerts T, 


Messerer M, 


Kassai B. 

Ultrasonography of optic nerve sheath diameter for detection of raised intracranial pressure: a systematic review and meta-analysis. Intensive Care Med 2011; 37 (07) 1059-1068 





CrossrefPubMedGoogle Scholar





	
6 

Killer HE, 


Laeng HR, 


Flammer J, 


Groscurth P. 

Architecture of arachnoid trabeculae, pillars, and septa in the subarachnoid space of the human optic nerve: anatomy and clinical considerations. Br J Ophthalmol 2003; 87 (06) 777-781 





CrossrefPubMedGoogle Scholar





	
7 

Shirodkar CG, 


Rao SM, 


Mutkule DP, 


Harde YR, 


Venkategowda PM, 


Mahesh MU. 

Optic nerve sheath diameter as a marker for evaluation and prognostication of intracranial pressure in Indian patients: an observational study. Indian J Crit Care Med 2014; 18 (11) 728-734 





CrossrefPubMedGoogle Scholar





	
8 

Geeraerts T, 


Merceron S, 


Benhamou D, 


Vigué B, 


Duranteau J. 

Non-invasive assessment of intracranial pressure using ocular sonography in neurocritical care patients. Intensive Care Med 2008; 34 (11) 2062-2067 





CrossrefPubMedGoogle Scholar





	
9 

Dubost C, 


Le Gouez A, 


Zetlaoui PJ, 


Benhamou D, 


Mercier FJ, 


Geeraerts T. 

Increase in optic nerve sheath diameter induced by epidural blood patch: a preliminary report. Br J Anaesth 2011; 107 (04) 627-630 





CrossrefPubMedGoogle Scholar





	
10 

Tarzamni MK, 


Derakhshan B, 


Meshkini A. 

, et al.  The diagnostic performance of ultrasonographic optic nerve sheath diameter and color Doppler indices of the ophthalmic arteries in detecting elevated intracranial pressure. Clin Neurol Neurosurg 2016; 141: 82-88 





CrossrefPubMedGoogle Scholar





	
11 

Jang T, 


Aubin C. 

The use of serial ocular ultrasonography in the care of patients with head injury. Ann Emerg Med 2005; 45 (03) 336-337 





CrossrefPubMedGoogle Scholar





	
12 

Friedman DI, 


Liu GT, 


Digre KB. 

Revised diagnostic criteria for the pseudotumor cerebri syndrome in adults and children. Neurology 2013; 81 (13) 1159-1165 





CrossrefPubMedGoogle Scholar





	
13 

Aicher B, 


Peil H, 


Peil B, 


Diener HC. 

Pain measurement: visual analogue scale (VAS) and verbal rating scale (VRS) in clinical trials with OTC analgesics in headache. Cephalalgia 2012; 32 (03) 185-197 





CrossrefPubMedGoogle Scholar





	
14 

Ghany AF, 


Botros SM, 


El-Raggal TM. 

Central retinal artery resistive index and optical coherence tomography in assessment of glaucoma progression. Int J Ophthalmol 2015; 8 (02) 305-309 





PubMedGoogle Scholar





	
15 FDA Guidance for Industry and FDA Staff. Information for Manufacturers Seeking Marketing Clearance of Diagnostic Ultrasound Systems and Transducers, September 9, 2008. Available at:  https://www.fda.gov/downloads/UCM070911.pdf . Accessed February 25, 2019 





PubMedGoogle Scholar





	
16 

Harris GR. 

Safety considerations for diagnostic ultrasound in the eye. J Ultrasound Med 2019; 38 (05) 1163-1165 





CrossrefPubMedGoogle Scholar





	
17 

Moavero R, 


Sforza G, 


Papetti L. 

, et al.  Clinical features of pediatric idiopathic intracranial hypertension and applicability of new ICHD-3 criteria. Front Neurol 2018; 9: 819 





CrossrefPubMedGoogle Scholar





	
18 

Aylward SC, 


Waslo CS, 


Au JN, 


Tanne E. 

Manifestations of pediatric intracranial hypertension from the Intracranial Hypertension Registry. Pediatr Neurol 2016; 61: 76-82 





CrossrefPubMedGoogle Scholar





	
19 

Tovia E, 


Reif S, 


Oren A, 


Mitelpunkt A, 


Fattal-Valevski A. 

Treatment response in pediatric patients with pseudotumor cerebri syndrome. J Neuroophthalmol 2017; 37 (04) 393-397 





CrossrefPubMedGoogle Scholar





	
20 

Bruce BB, 


Digre KB, 


McDermott MP, 


Schron EB, 


Wall M. 

; NORDIC Idiopathic Intracranial Hypertension Study Group.  Quality of life at 6 months in the idiopathic intracranial hypertension treatment trial. Neurology 2016; 87 (18) 1871-1877 





CrossrefPubMedGoogle Scholar





	
21 

Celebisoy N, 


Gökçay F, 


Sirin H, 


Akyürekli O. 

Treatment of idiopathic intracranial hypertension: topiramate vs acetazolamide, an open-label study. Acta Neurol Scand 2007; 116 (05) 322-327 





CrossrefPubMedGoogle Scholar





	
22 

Barmherzig R, 


Szperka CL. 

Pseudotumor cerebri syndrome in children. Curr Pain Headache Rep 2019; 23 (08) 58 





CrossrefPubMedGoogle Scholar





	
23 

Strumwasser A, 


Kwan RO, 


Yeung L. 

, et al.  Sonographic optic nerve sheath diameter as an estimate of intracranial pressure in adult trauma. J Surg Res 2011; 170 (02) 265-271 





CrossrefPubMedGoogle Scholar





	
24 

Rehman Siddiqui NU, 


Haque A, 


Abbas Q, 


Jurair H, 


Salam B, 


Sayani R. 

Ultrasonographic optic nerve sheath diameter measurement for raised intracranial pressure in a tertiary care centre of a developing country. J Ayub Med Coll Abbottabad 2018; 30 (04) 495-500 





PubMedGoogle Scholar





	
25 

Irazuzta JE, 


Brown ME, 


Akhtar J. 

Bedside optic nerve sheath diameter assessment in the identification of increased intracranial pressure in suspected idiopathic intracranial hypertension. Pediatr Neurol 2016; 54: 35-38 





CrossrefPubMedGoogle Scholar





	
26 

Padayachy LC, 


Padayachy V, 


Galal U, 


Pollock T, 


Fieggen AG. 

The relationship between transorbital ultrasound measurement of the optic nerve sheath diameter (ONSD) and invasively measured ICP in children: part II: age-related ONSD cut-off values and patency of the anterior fontanelle. Childs Nerv Syst 2016; 32 (10) 1779-1785 





CrossrefPubMedGoogle Scholar





	
27 

Kerscher SR, 


Schöni D, 


Neunhoeffer F. 

, et al.  The relation of optic nerve sheath diameter (ONSD) and intracranial pressure (ICP) in pediatric neurosurgery practice- part II: influence of wakefulness, method of ICP measurement, intra-individual ONSD-ICP correlation and changes after therapy. Childs Nerv Syst 2020; 36 (01) 107-115 





CrossrefPubMedGoogle Scholar





	
28 

Lochner P, 


Fassbender K, 


Lesmeister M. 

, et al.  Ocular ultrasound for monitoring pseudotumor cerebri syndrome. J Neurol 2018; 265 (02) 356-361 





CrossrefPubMedGoogle Scholar





	
29 

Williamson TH, 


Harris A. 

Color Doppler ultrasound imaging of the eye and orbit. Surv Ophthalmol 1996; 40 (04) 255-267 





CrossrefPubMedGoogle Scholar





	
30 

Ebraheim AM, 


Mourad HS, 


Kishk NA, 


Badr Eldin N, 


Saad AA. 

Sonographic assessment of optic nerve and ophthalmic vessels in patients with idiopathic intracranial hypertension. Neurol Res 2018; 40 (09) 728-735 





CrossrefPubMedGoogle Scholar





	
31 

Zweifel C, 


Czosnyka M, 


Carrera E, 


de Riva N, 


Pickard JD, 


Smielewski P. 

Reliability of the blood flow velocity pulsatility index for assessment of intracranial and cerebral perfusion pressures in head-injured patients. Neurosurgery 2012; 71 (04) 853-861 





CrossrefPubMedGoogle Scholar





	
32 

Karami M, 


Shirazinejad S, 


Shaygannejad V, 


Shirazinejad Z. 

Transocular Doppler and optic nerve sheath diameter monitoring to detect intracranial hypertension. Adv Biomed Res 2015; 4: 231-240 





PubMedGoogle Scholar





	
33 

Sinclair AJ, 


Burdon MA, 


Nightingale PG. 

, et al.  Low energy diet and intracranial pressure in women with idiopathic intracranial hypertension: prospective cohort study. BMJ 2010; 341: c2701 





CrossrefPubMedGoogle Scholar





	
34 

Shields BJ, 


Palermo TM, 


Powers JD, 


Grewe SD, 


Smith GA. 

Predictors of a child's ability to use a visual analogue scale. Child Care Health Dev 2003; 29 (04) 281-290 





CrossrefPubMedGoogle Scholar





	
35 

Bailey B, 


Gravel J, 


Daoust R. 

Reliability of the visual analog scale in children with acute pain in the emergency department. Pain 2012; 153 (04) 839-842 





CrossrefPubMedGoogle Scholar





	
36 

Le May S, 


Ballard A, 


Khadra C. 

, et al.  Comparison of the psychometric properties of 3 pain scales used in the pediatric emergency department: Visual Analogue Scale, Faces Pain Scale-Revised, and Colour Analogue Scale. Pain 2018; 159 (08) 1508-1517 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 18.232.122.11
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  