
1 
 

 

SUBMITTED 3 JUN 23 1 

REVISION REQ. 19 JUL 23; REVISION RECD. 9 AUG 23  2 

ACCEPTED 5 SEP 23 3 

ONLINE-FIRST: SEPTEMBER 2023 4 

DOI: https://doi.org/10.18295/squmj.9.2023.056 5 

 6 

Tension Subdural Hygroma Following Resection of Posterior Fossa 7 

Tumour in a Child 8 

A new clinico-radio-pathological entity 9 

*Mahesh K. Pillai,1 Rajeev Kariyattil,1 Rajesh Chhabra,2 Venkatesh 10 

Govindaraju,1 Koshy K. Kottoorazhikam1 11 

 12 

1Department of Neurosurgery, Sultan Qaboos University Hospital, Sultan Qaboos University, 13 

Muscat, Oman; 2Department of Neurosurgery, Postgraduate Institute of Medical Education 14 

and Research, Chandigarh, India 15 

*Corresponding Author’s e-mail: kaniyampadikkal@yahoo.co.in  16 

 17 

Abstract 18 

Persistent hydrocephalus is common in child after resection of posterior fossa tumours. 19 

Occurrence of subdural hygroma, but is very rare, with only few cases reported. We report 20 

the rare case of a child who developed a tense subdural hygroma with stable hydrocephalus, 21 

in the early postoperative period, following posterior fossa tumour resection. We describe the 22 

distinctive clinical, radiological and pathological features associated with the development of 23 

a tense subdural hygroma.  We also discuss the management by cerebrospinal fluid diversion, 24 

which includes either a ventriculoperitoneal or subduroperitoneal shunt. This unique 25 

condition is distinguished from external hydrocephalus by features that are critical to the 26 

management strategy.   27 

Keywords: Child, Posterior fossa tumour, Postoperative period, Hydrocephalus, Subdural 28 

hygroma, Hygroma, External hydrocephalus. 29 

 30 

Introduction 31 

The incidence of non-communicating hydrocephalus (HC) in children with posterior fossa 32 

tumour (PFT) is 70-90%.1 Hydrocephalus (HC) will persist in approximately 30% of them, 33 
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after resection of the tumour and this HC may have a communicating component to it.1-6 No 34 

report of development of tense pseudomeningocele (PMC), due to tense subdural and 35 

interhemispheric CSF collection associated with regression of HC, after PFT resection, exists 36 

to date. We report such a case and introduce the term “tension subdural hygroma” (tSH) to 37 

describe this rare, but distinct clinical, radiological and pathological phenomenon. 38 

 39 

Case Report 40 

A 14 month old male child presented to Paediatric Neurology clinic with vomiting, irritability 41 

and imbalance while sitting/walking of 2-3 weeks duration. Clinically the child was awake 42 

and alert, but was irritable and had truncal ataxia. Pupils were equal and reacting to light and 43 

fundi showed no papilledema. Magnetic resonance imaging (MRI) of brain showed a large 44 

midline PFT, the features of which were suggestive of medulloblastoma. There was 45 

associated HC with periventricular lucency (PVL) (Fig A). He underwent a modified telo-46 

velar approach and gross total excision of the tumour. An external ventricular drain (EVD) 47 

was placed through a right sided Frazier burr hole, immediately before surgery. The EVD 48 

was kept clamped post-operatively. The postoperative Computerized Tomography (CT) scan, 49 

after 24 hours showed a clear tumour bed, some blood in the frontal horns of lateral ventricles 50 

and the third ventricle. The cerebral aqueduct was patent. The HC was persisting with Evans 51 

index remaining the same as in preoperative scan (Fig 1B). EVD was removed since there 52 

was no worsening of the HC after clamping the drain for 24 hours. MRI scan of the brain and 53 

spine on the third postoperative day, showed a new bilaterally symmetrical subdural hygroma 54 

(SH) and reduction in HC (Fig 1C). There was no residual tumour (Fig 1D) or spine 55 

metastasis. The child developed a PMC at the surgical and EVD site, on the fifth 56 

postoperative day. The PMC progressed despite drainage of CSF via lumbar puncture (LP) on 57 

the fifth and twelfth postoperative days. By the fourteenth day the PMC was tense (Fig 2A). 58 

The child was afebrile but irritable and oral intake was poor with episodes of vomiting. CT 59 

brain showed very large hypodense collections at the surgical site and bilateral convexity and 60 

interhemispheric subdural space, with reduction of HC (Fig 2B-D). Analysis of CSF obtained 61 

during LP did not show any evidence of infection. He underwent emergency CSF diversion 62 

using a medium pressure shunt system. Per-operatively, upon nicking the dura to insert the 63 

ventricular catheter, the CSF in the subdural space under high pressure, jetted out. The 64 

catheter had to be advanced for 4-5cm, in an attempt to enter the ventricle and obtain 65 

continuous drainage of CSF. Postoperatively the PMC resolved completely within a day (Fig 66 

3 A) and the child improved clinically. Follow up CT scan of the brain after one month 67 
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showed malposition of distal end of the catheter in the interhemispheric subdural space, a 68 

stable HC with no PVL and complete resolution of the subdural collection and PMC, 69 

suggestive of a functioning shunt system (Fig 3B-D). Though a ventriculoperitonal shunt 70 

(VPS) was planned, it turned out to be a subdural-peritoneal shunt (SPS) by default. 71 

Histopathology examination confirmed the diagnosis of medulloblastoma with extensive 72 

nodularity. The child was subsequently transferred to Department of Oncology for further 73 

management. Follow up MRI brain after 6 months showed complete resolution of the HC and 74 

subdural hygroma (SH) (Fig 4A-E). The child is under regular surveillance since then. 75 

Follow up imaging of the brain, spine and abdomen did not show evidence of recurrence of 76 

tumour, spine metastasis or CSF seeding of tumour in the peritoneal cavity.7 Intra-thecal 77 

chemotherapy was not given because there was no spine metastasis. 78 

 79 

Parental consent was obtained for the publication of case report with photograph and 80 

radiological images. 81 

 82 

Discussion 83 

In children with PFT the factors leading to persistence of HC, after tumour resection includes 84 

an age of less than 3 years, duration of illness of less than 3 months, midline location of the 85 

tumour, subtotal resection, pre-operative EVD placement, prolonged EVD requirement, early 86 

PMC formation, post-operative CSF leak, medulloblastoma/ependymoma histology and 87 

greater ventricular index on presentation.4,5,8-12 In this case, the child underwent right sided 88 

EVD, immediately before resection of the tumour. Child developed PMC at the surgical and 89 

EVD site, in five days, which was progressing to a large and tense PMC, despite two attempts 90 

of drainage of CSF. The MRI and CT scans (on the 3rd & 14th postoperative days) showed 91 

progression of the SH and PMC, as well as regression of the HC. The mechanism of 92 

development of postoperative SH is still a topic of debate. The possible explanation based on 93 

our case is as follows. The CSF from the ventricles tracked into the subdural space via the 94 

iatrogenic communication created by the EVD and modified telo-velar approach. The 95 

progressive egress of CSF, compounded by the communicating nature of HC, led to increase 96 

in SH, in terms of both volume and pressure. This in turn led to the development of PMC.  97 

The CSF in the subdural space was under high pressure. This was unlike in a SH caused by 98 

loss of cerebral volume and SH due to other causes, where there was no direct 99 

communication subdural space and the ventricles. We hence consider this as a separate entity 100 

and term it “tension SH” (tSH). One possible explanation of missing the ventricle, while 101 



4 
 

 

performing VPS, was the transient change in the configuration of the right cerebral 102 

hemisphere and lateral shift of the right lateral ventricle, due to sudden egress of CSF from 103 

the subdural space, upon opening the dura.  Use of intra-operative image guidance could have 104 

avoided the malposition of ventricular catheter. The complete resolution of PMC, SH and HC 105 

as seen in the post shunt imaging of the brain, confirms the dynamic communication between 106 

all the three CSF compartments, in this child (ventricles, PMC, subdural space). Other 107 

management options were a VPS, burr hole and drainage of SH or endoscopic third 108 

ventriculostomy (ETV). VPS would have resulted in resolution of the SH, PMC and HC. 109 

Burr hole drainage would have certainly resulted in re-accumulation of the SH as evidenced 110 

by recurrence of PMC after drainage via LP. ETV would have been a failure due to the 111 

communicating nature of the HC in this case.13 Included with the manuscript is a supplement 112 

with flow chart of management algorithm, covering all the possibilities.  A literature review 113 

showed four articles reporting development of SH following tumour resection, one being 114 

supratentorial and the other three being infratentorial tumors.14-17 A case report by Behera et 115 

al, closely resembles our case. They termed the SH as “periencephalic subdural 116 

panhygroma”. This case, but did not have a PMC, possibly due to lack of enough tension in 117 

the SH to produce a PMC. Other possibility was water tight closure of the dura and 118 

replacement of the bone flap. The HC also did not regress with the development of SH. 119 

Moreover the SH did not resolve completely after VPS, as evidenced by the postoperative CT 120 

scan.17 Eguchi et al reported three paediatric cases, with tumour in the supratentorial region.14 121 

They called these as post-operative extra axial CSF collections, irrespective of whether the 122 

collection was in the subarachnoid or subdural space. Anokha et al reported cases of two 123 

adults with posterior fossa tumour, who developed post-operative SH (one being a intra axial 124 

metastatic cerebellar lesion and the other an intra-fourth ventricular lesion).15 These 125 

collections were asymmetrical and did not resolve completely after VPS, unlike tSH. 126 

Stavrinos et al reported another case in an adult who developed SH following excision of 127 

intra axial cerebellar mass.16 The SH was symmetrical and was managed by burr hole 128 

drainage of the supratentorial SH and aspiration of the PMC. The other differential diagnosis 129 

was external hydrocephalus (EH), where the CSF accumulates in the subarachnoid space. The 130 

visualization of subdural bridging veins over the convexity and absence of widening of 131 

cortical sulci in the CT brain, excluded the possibility of EH. 132 

 133 
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Conclusion 134 

Ours is the second reported case of SH following posterior fossa tumour resection in a child. 135 

The hallmark features which makes it distinct include, a tense PMC, progression of SH with 136 

regression of the HC, CSF in the subdural space under high pressure and CSF diversion 137 

resulting in complete resolution of the PMC, SH and HC. We introduce the term “tSH” to 138 

name this distinct condition. A SPS may be the procedure of choice compared to VPS, 139 

because of easy access of shunt tube to convexity subdural space, compared to ventricles. 140 

Further studies and similar case reports are warranted to establish this entity. 141 

 142 

Authors’ Contribution 143 

MKP contributed to the concept and design, data acquisition, drafting, critical review and 144 

literature review. RK and RC were involved in the data analysis, critical review and literature 145 

search. VG contributed to the literature search and data collection. KKK was involved in the 146 

data collection. All authors approved the final version of the manuscript. 147 

 148 

References 149 

1. Muthukumar N. Hydrocephalus Associated with Posterior Fossa Tumors: How to 150 

Manage Effectively? Neurol India. 2021;69(Supplement):S342-S349. doi:10.4103/0028-151 

3886.332260 152 

2. Sainte-Rose C, Cinalli G, Roux FE, et al. Management of hydrocephalus in pediatric 153 

patients with posterior fossa tumors: the role of endoscopic third ventriculostomy. J 154 

Neurosurg. Nov 2001;95(5):791-7. doi:10.3171/jns.2001.95.5.0791 155 

3. Lam S, Reddy GD, Lin Y, Jea A. Management of hydrocephalus in children with 156 

posterior fossa tumors. Surg Neurol Int. 2015;6(Suppl 11):S346-8. doi:10.4103/2152-157 

7806.161413 158 

4. Culley DJ, Berger MS, Shaw D, Geyer R. An analysis of factors determining the need 159 

for ventriculoperitoneal shunts after posterior fossa tumor surgery in children. Neurosurgery. 160 

Mar 1994;34(3):402-7; discussion 407-8. doi:10.1227/00006123-199403000-00003 161 

5. Due-Tønnessen BJ, Helseth E. Management of hydrocephalus in children with 162 

posterior fossa tumors: role of tumor surgery. Pediatr Neurosurg. 2007;43(2):92-6. 163 

doi:10.1159/000098379 164 

6. Riva-Cambrin J, Detsky AS, Lamberti-Pasculli M, et al. Predicting postresection 165 

hydrocephalus in pediatric patients with posterior fossa tumors. J Neurosurg Pediatr. May 166 

2009;3(5):378-85. doi:10.3171/2009.1.PEDS08298 167 



6 
 

 

7. Fiorillo A, Maggi G, Martone A, et al. Shunt-related abdominal metastases in an 168 

infant with medulloblastoma: long-term remission by systemic chemotherapy and surgery. J 169 

Neurooncol. May 2001;52(3):273-6. doi:10.1023/a:1010687121450 170 

8. Kumar V, Phipps K, Harkness W, Hayward RD. Ventriculo-peritoneal shunt 171 

requirement in children with posterior fossa tumours: an 11-year audit. Br J Neurosurg. Oct 172 

1996;10(5):467-70. doi:10.1080/02688699647096 173 

9. Santos de Oliveira R, Barros Jucá CE, Valera ET, Machado HR. Hydrocephalus in 174 

posterior fossa tumors in children. Are there factors that determine a need for permanent 175 

cerebrospinal fluid diversion? Childs Nerv Syst. Dec 2008;24(12):1397-403. 176 

doi:10.1007/s00381-008-0649-x 177 

10. Morelli D, Pirotte B, Lubansu A, et al. Persistent hydrocephalus after early surgical 178 

management of posterior fossa tumors in children: is routine preoperative endoscopic third 179 

ventriculostomy justified? J Neurosurg. Sep 2005;103(3 Suppl):247-52. 180 

doi:10.3171/ped.2005.103.3.0247 181 

11. Bognár L, Borgulya G, Benke P, Madarassy G. Analysis of CSF shunting procedure 182 

requirement in children with posterior fossa tumors. Childs Nerv Syst. Jun 2003;19(5-6):332-183 

6. doi:10.1007/s00381-003-0745-x 184 

12. Gopalakrishnan CV, Dhakoji A, Menon G, Nair S. Factors predicting the need for 185 

cerebrospinal fluid diversion following posterior fossa tumor surgery in children. Pediatr 186 

Neurosurg. 2012;48(2):93-101. doi:10.1159/000343009 187 

13. Muthukumar N. Hydrocephalus Associated with Posterior Fossa Tumors: How to 188 

Manage Effectively? Review Article. Neurology India. November 1, 2021 2021;69(8):342-189 

349. doi:10.4103/0028-3886.332260 190 

14. Eguchi S, Aihara Y, Hori T, Okada Y. Postoperative extra-axial cerebrospinal fluid 191 

collection--its pathophysiology and clinical management. Pediatr Neurosurg. 192 

2011;47(2):125-32. doi:10.1159/000330543 193 

15. Oomman A, Rajalingam V. Subdural hygroma following posterior fossa tumor 194 

resection. Case Report. Archives of International Surgery. September 1, 2014 2014;4(3):193-195 

196. doi:10.4103/2278-9596.146446 196 

16. Stavrinos NG, Taylor R, Rowe A, Whittle IR. Posterior fossa surgery complicated by 197 

a pseudomeningocele, bilateral subdural hygromata and cerebellar cognitive affective 198 

syndrome. Br J Neurosurg. Feb 2008;22(1):107-9. doi:10.1080/02688690701551668 199 

17. Behera BR DR, Mishra S, Biswal J, Das D. "Drowning Brain in a Pool of CSF" - A 200 

Rare Complication of Periencephalic Subdural Panhygroma following Removal of s Posterior 201 



7 
 

 

Fossa Tumor. Case Report. Indian J Neurosurg. 2018;7:4. doi:https://doi.org/10.1055/s-202 

0037-1602751. 203 

 204 

 205 

Figure 1: A - MRI brain, T1W, gadolinium enhanced, coronal image, showing midline 206 

posterior fossa tumour with hydrocephalus. B - Postoperative CT scan axial section, 24 hours 207 

after clamping the external ventricular drain, showing persistent hydrocephalus and 208 

ventricular catheter in the right lateral ventricle (arrow); C - Postoperative MRI brain, axial 209 

T2W image, 72 hours after removal of external ventricular drain, showing thin subdural 210 

hygroma and regression of hydrocephalus; D - T1W, gadolinium enhanced, axial image, 211 

showing no residual tumour. 212 
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213 

Figure 2: A - Tense pseudomeningocele at the external ventricular drain site (arrow down) 214 

and surgical site (arrow up), immediately before shunt surgery; shunt incision mark (asterix). 215 

B - CT scan brain axial sections showing the pseudomeningocele (asterix); C & D – 216 

progression of subdural hygroma and further regression of hydrocephalus. 217 
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218 

Figure 3: A – Complete resolution of pseudomeningocele 24 hours after shunt (arrows up & 219 

down; asterix - dressing over shunt insertion site). B & C - CT scan of the brain coronal and 220 

axial sections, after one month, showing complete resolution of the subdural hygroma, 221 

regression of the hydrocephalus and shunt tube tip in the interhemispheric subdural space 222 

(arrows). D – MRI brain T2W axial section, after 5 months, showing complete resolution of 223 

the hydrocephalus and subdural hygroma. 224 
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