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Differential Diagnostic Method between the External Hydrocephalus and
Simple Subdural Hygroma

Jong-Yoon Woo, M.D., Sang-Buck Lee, M.D., Do-Sung Yoo, M.D., Kyung-Suck Cho, M.D,,
Phi-Woo Huh, M.D., Seok-Gu Kang, M.D., Dal-Soo Kim, M.D., and Chun-Kun Park, M.D.

Department of Neurosurgery, Uijeongbu St. Mary's Hospital, The Catholic University of Korea,
College of Medicine, Seoul, Korea

Objective: Various terms are used to describe subdural fluid collection, such as external hydrocephalus, subdural hygroma
or effusion, benign subdural collection and extraventricular obstructive hydrocephalus. These confused terms reflect the confusion
surrounding these diagnoses. Differentiation external hydrocephalus from simple subdural hygroma may be difficult, but the former
appears to be a distinct clinical entity separable from the latter. In this report, we present a differential diagnostic method for
differentiating external hydrocephalus from simple subdural hygroma, based on our clinical experience treating subdural fluid
collection after mild head trauma.

Method: Twenty patients with subdural fluid collection after mild head trauma were included in this study. The ventricle size
was measured using a modified frontal horn index (mFHI), where the largest width of the frontal horns was divided by the bicortical
distance in the same plane instead of the inner table distance Indications for surgery were the appearance of a subdural fluid
collection of greater than |5 mm thickness on CT, persiting for more than 4 weeks or increasing in size, with accompanying
neurological symptoms (confusion or memory impairment). During the procedure, subdural pressure was measured by manometer
before opening the dura.

Results: The subdural pressure was variable, ranging from 3 to 27.5 mmH;0. Five patients with a subdural pressure over
I5 cmH,0 were developed hydrocephalus after the burr hole trephination (p<0.05). All the patients who developed hydrocephalus
after burr hole trephination, showed enlarged ventricles (nFHI more than 33%) on preoperative CT imaging.

Conclusions: Monitoring the subdural pressure may be a valuable tool to differentiate between subdural hygroma and external
hydrocephalus in patients with mild head trauma. Additionally, the modified frontal horn index reflected the nature of the subdural
collection more accurately than the standard frontal horn index.
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Table 1. Clinical characteristics and CT findings of 20 patients with subdural hygroma”
Initial CT Findings Subdural  6-Mo .

Case Agg(yrs), GCS Initi _ Pressure  GOS CT Findings

ex nitial Pre-OP (after burr hole)
No. Score  FHI/mFHI(%) FHI/mFHI(%) (mmHz0)  Score
Hydrocephalus Group
1 62, M 13 29/24 31/39 16.5 5 complete resolution
2 42, F 14 33/33 25/34 22 5 complete resolution
3 59, M 13 33/39 35/43 23 5 complete resolution
4 65, M 15 31/31 36/38 25 5 complete resolution
5 63, M 14 33/37 37/44 27.5 5 complete resolution
Subdural Hygroma Group
6 36, M 13 28/28 29/30 3 5 complete resolution
7 60, F 13 31/31 29/31 3 5 complete resolution
8 59, M 15 22/22 32/32 3.5 5 8 mm remained at left
9 74, M 15 26/31 28/31 5 5 complete resolution
10 52, F 13 25/25 29/32 6.5 5 complete resolution
17 81, M 15 33/38 39/46 7 5  not changed
12 71, M 15 32/33 29/32 7.5 5 complete resolution
13 69, M 13 23/34 32/39 8 4 not changed
14 78, F 15 25/26 27/30 8 5 not changed
15 58, M 13 27/33 27/33 8.2 4 complete resolution
16" 66, M 15 24/27 26/28 8.5 5 not changed
17 61, M 13 33/33 33/36 8.5 5 5 mm remained at left
18 67, M 15 27/29 31/31 10 5 complete resolution
19 74, M 15 33/34 35/38 12 5 complete resolution
20" 62, M 13 30/31 25/30 15 5  not changed

"FHI = frontal horn index, GCS = Glascow Coma Scale, GOS = Glascow Outcome Scale, mFHI =

index, SDH = subdural hematoma.
Tdeveloped chronic subdural hematoma.
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Fig. 1. Measurement methods of the ventricular enlargement
on CT scan. A: measured by the frontal horn index (FHI=
31%). B: measured by the modified frontal horn index
(MFHI=36%). (a: the largest width of the frontal horns, b:
inner table distance, c: bicortical distance).

Fig. 2. Representative neuroradiological studies obtained
in a patient with external hydrocephalus. A: Initial CT scan
demonstrating the developed bilateral subdural hygroma.
B: Follow up CT scan (28 days after head trauma) shows
further increased subdural hygroma and further enlarged
ventricles. C: Follow up CT scan (1 month after the burr hole
drainage) shows enlarged ventricles with periventricular
lucency. D: CT scan after the shunt operation.
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