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Abstract 
Background: Insertion of an external ventricular drain (EVD) is an important neurosurgical tech-
nique. There is a minor risk of misplacement, and complications including infections or hemorr-
hages have been reported. Transient neurological complications are, however, very rare, espe-
cially when EVD is placed under endoscope assistance. We report a case of unilateral transient 
oculomotor palsy after an EVD procedure. Case presentation: An 11-year-old boy with past medi-
cal history of moyamoya disease suffered from intraventricular hemorrhage and acute hydroce-
phalus. Insertion of EVD and hematoma removal was performed with endoscope assistance. After 
the surgery, transient oculomotor palsy occurred by the direct compression of the brain stem by 
the drainage tube. Conclusion: Transient unilateral oculomotor palsy due to the direct compres-
sion of the midbrain by an EVD tube is a very rare, but possible complication, even under endos-
copic assistance. Attention through the procedure is required until skin closure to avoid tube dis-
location. 
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1. Introduction 
The insertion of an external ventricular drain (EVD) is one of the basic neurosurgical techniques widely used in 
the management of hydrocephalus or increased intracranial pressure. There have been multiple reports and re-
views about complications of EVD insertion before. Almost all the reports are related to infections or hemorr-
hages, and the rate of misplacement is ranging from 12.3% to 60.1% [1]-[5]. Ngo et al. reported the rate of mal-
placement in pediatric cases at approximately 3% [6]. Transient neurological complications are apparently very 
rare and to our best knowledge, there is only one case report of transient coma due to the direct compression of 
the brain stem by a drain [7]. We report a case of transient unilateral oculomotor palsy due to direct midbrain 
compression by an EVD. 

2. Case Presentation 
An 11-year-old boy with past medical history of moyamoya disease underwent bilateral direct STA-MCA 
double anastomoses in 2012. After 2 years, he was transferred to our hospital because of a generalized seizure 
and impairment of consciousness. His consciousness level on arrival was Glasgow coma scale (GCS) E1V1M3, 
and his pupils were 3.0 in diameter bilaterally with brisk light reflex. Head CT scan showed diffuse intraventri-
cular hemorrhage (IVH) and acute hydrocephalus (Figure 1). 

An urgent insertion of ventricular drain and hematoma evacuation were performed. A burr hole was made in 
the mid-orbital line over the left coronal suture, and a transparent sheath (Neuroport; Olympus Corp., Tokyo) 
was inserted into the anterior horn of the left lateral ventricle. Removal of intraventricular hematoma and sep-
tostomy were performed using an endoscope (OLYMPUS VEF TYPE V) under general anesthesia. An external 
ventricular drain (SILASCON E-4L-6, KANEKA MEDICAL PRODUCTS, Japan) was placed in the 3rd ven-
tricle to prevent its obstruction by residual hematoma. The drain was fixed to the skin before the wound was 
closed with 3-0 Polysorb and staplers. Just after the operation, when we removed the drape, his pupils showed 
anisocoria (Right 5.0 mm/Left 2.0 mm) and there was no light reflex on the right side. Postoperative CT re-
vealed no new hematoma or other abnormal lesion, but the tip of the drain was located in the interpeduncular 
cistern compressing the midbrain (Figure 2). We immediately pulled out the drain approximately 2 cm, and his 
right pupil shrank to 3.5 mm in diameter with recovered light reflex on the right side. A repeated CT showed the 
tube not compressing the brain stem. Oculomotor palsy recovered 2 months after surgery (Figure 3). 

 

 
Figure 1. Head CT on admission shows diffuse intraventricular hemorrhage (IVH) and acute ob-
structive hydrocephalus.                                                               
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(a) 

 
(b) 

Figure 2. (a) Post operative CT shows that most IVH was removed and the tip of the drain was 
located in the interpeduncular cistern; (b) Schematic image shows the relation between brain 
stem and the drain.                                                                  

 

 
Figure 3. Photograph of pupils. Upper row: just after operation, right pupil was dilated without 
light reflex; Lower row: 2 months after operation, right oculomotor palsy recovered.                             
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3. Discussion 
There are many case reports or literature reviews on complications related to the insertion of EVD. Almost all 
complications are related to infection or hemorrhage [5]. Misplacement of EVD can occur at times, but it is very 
rare to be associated with transient neurological complications [1]-[4]. There is only one report on transient dis-
turbance of consiousness. Chai et al. had reported a case of transient coma due to brain stem compression by a 
drain [7]. In their case, the drain was inserted by free hand technique, and the tip of the drain penetrated into the 
4th ventricle through the aqueduct. The tube was immediately pulled out and adjusted to release the brain stem 
compression and patient’s consciousness level improved to GCS14/15 (E3V5M6) one hour after that. 

In our case, the drain was placed in the third ventricle with endoscope assistance to avoid its obstruction by 
residual hematoma. Postoperative CT showed the tube to have moved slightly deeper with the tip of the tube 
penetrating into the interpeduncular cistern. The drain was inserted from the left lateral ventricle, and it com-
pressed the opposite (right) side of midbrain and/or right oculomotor nerve itself.  

The position of a ventricular drainage tube is important for its effectiveness. We placed the tip of the drain in 
the 3rd ventricle because we were afraid that a residual clot in the contralateral ventricle might obstruct the 3rd 
ventricle CSF flow. By placing the drain under direct observation using endoscope, we expected to guarantee its 
proper position. 

We suspect that the tube might have been dislocated when we were closing the skin.  
To avoid this, an important point in appropriate surgical technique is the direction of exiting of the tube at 

skin level. In our surgical procedure, the drain exited at a right angle to the skin incision direction. To reduce the 
risk of drain displacement, it might be better to pull out the tube parallel to the skin incision (Figure 4). We also 
should keep in mind the exact required length of the inserted drain and the possibility of tube displacement until 
we close the skin. If the tip of the drain is close to vital structures, the drain should be pulled out parallel to the 
skin incision for prevention of tube displacement. 

4. Conclusion 
EVD insertion is an important neurosurgical technique. There is some risk of misplacement, and complications 
including infections or hemorrhages have been reported before. However, it is very rare to observe transient 
neurological complications. We report a case of transient unilateral oculomotor palsy due to the direct compres-
sion of midbrain by an EVD tube. This kind of oculomotor palsy was reversible when the compression of brain 
stem was removed immediately. It is necessary to keep in mind that if a EVD tube is displaced, it might cause 
unexpected complications. 
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Figure 4. The relation between the drain and skin incision. The direction of exiting of the tube at 
skin level is important.                                                                
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