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Third ventricular colloid cysts are relatively rare tu-
mors and reportedly represent 0.5% to 1% of brain 
tumors3,6,10,21,28 and about 15% to 20% of intraven-

tricular tumors.15,25 Since the advent of endoscopic remov-
al, their management has been controversial,4,8 as empha-
sized by several clinical series comparing microsurgical 
and endoscopic approaches.13,17,19 There is now ample evi-
dence that an endoscopic approach is a very good alterna-
tive to microsurgery1,8,20,34 and may in fact be the preferred 
treatment choice for third ventricular colloid cysts.9,12,27,30 
As the technique of endoscopic surgical removal matures, 
so should the comprehensive understanding of the periop-
erative features that are unique to this approach. It has been 
our observation that solid intraventricular debris exists 

on postoperative surveillance imaging that may emanate 
from the surgical procedure. Currently, there is no prior 
report of this finding and hence no guidance regarding the 
fate or avoidance associated with the extrusion of mineral-
ized colloid cyst material into the ventricular system. We 
set out to determine the incidence of the recognized extru-
sion of colloid cyst material following endoscopic resec-
tion and any implications associated with that event.

Methods
A prospective registry of all patients treated for colloid 

cyst has been maintained since 1995 by the senior author 
(M.M.S.) at a single institution. From that database, pa-
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OBJectiVe Mineralized or desiccated colloid cysts pose some unique challenges to endoscopic removal. The extru-
sion of the solid matrix into the intraventricular compartment has not been previously reported and, as such, no guidance 
exists regarding its predilection, prevention, and fate.
MethOdS Postoperative imaging studies in a registry of patients undergoing endoscopic removal of colloid cyst were 
reviewed to detect any solid matrix within the ventricular compartment. Preoperative images and operative notes were 
used to determine if any features were predictive. Serial postoperative images and clinical notes were used to character-
ize the implications of these findings.
reSultS From a review of 94 patients, 10 (10.6%) patients had evidence of an extruded intraventricular solid frag-
ment (median follow-up 4 months; range 0.5–115 months). Of the evaluable patients, 7 of 9 patients had T1-weighted 
hyperintense and T2-weighted hypointense cysts on preoperative scans. Seventy-eight percent of the extrusions were 
on the same side as the endoscopic entry. Three patients demonstrated early fragment migration, but not after 8 months 
of radiological follow-up. All evaluable patients demonstrated improvement in their hydrocephalus, and none suffered a 
complication attributable to the intraventricular extruded fragments.
cONcluSiONS Intraventricular extruded colloid fragments can occur after endoscopic resection, with the possible 
risk demonstrated as cyst hypointensity on preoperative T2-weighted images. The finding does not seem to result in any 
clinical morbidity, and radiographic involution is the rule. Migratory capacity, however, does exist and justifies a more 
frequent imaging surveillance schedule and consideration for removal.
http://thejns.org/doi/abs/10.3171/2015.6.JNS142676
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tients were identified who underwent endoscopic removal. 
The clinical notes, operative records, and radiological 
studies were reviewed for each patient. The customary 
practice was to perform an MRI on the day of surgery 
for surgical planning, within 48 hours after surgery, at 3 
months postoperatively, and then annually.

An extruded fragment was defined as an intraventricu-
lar focal area of material on postoperative imaging. The 
typical imaging characteristics include gravity depen-
dency, CT hyperdensity, T1-weighted hyperintensity, T2-
weighted hypointensity, and findings on gradient recalled 
echo and susceptibility-weighted imaging. Discrimination 
between the extruded material and intraventricular hem-
orrhage was straightforward based on the signal charac-
teristics and focal/singular nodular morphology, as op-
posed to the material that exhibited bilateral conformity 
with the ventricular surface.

Eligible patients then had their MRI scans reviewed 
to determine the location of the fragment, the maximum 
diameter, temporal changes, signal characteristics, and de-
gree of ventriculomegaly. Ventricular size evaluation was 
done using the frontal occipital horn ratio (FOHR).24 The 
degree of resolution of the symptoms and long-term con-
trol rates were also assessed.

results
Evidence of extruded colloid material was detected 

in 10 of 94 patients (10.6%). The male/female ratio was 
1:1, the mean age at surgery was 51.5 years (range 18–67 
years), and the median age was 57.5 years. One patient (Pa-
tient 5) was lost to follow-up and was excluded from the 
analysis. For the remaining 9 patients, the mean follow-
up was 37 months (range 0.5–115 months) with a median 
of 26 months. The number of follow-up scans per patient 
ranged from 1 to 10 (median 4 scans/patient). All patients 
were administered perioperative intravenous corticoste-
roids. Preoperative clinical and imaging characteristics 
were reviewed in an attempt to identify a predisposition 
for extruded fragments (Table 1). Preoperative MRI scans 

were available for review in 9 of 10 patients. The maxi-
mal and mean preoperative diameters of the colloid cysts 
were 16.9 mm and 13 mm (range 9.18–16.9 mm). The T1-
weighted imaging characteristics included hyperintensity 
in 7 patients, hypointensity in 0 patients, and isointensity 
in 2 patients. The T2-weighted imaging behavior dem-
onstrated hyperintensity in 0 patients, hypointensity in 7 
patients, and isointensity in 2 patients, and 8 of 9 patients 
(88.9%) demonstrated T2-weighted focal signal drop-out 
that was indicative of a more solid matrix (Fig. 1). Seven 
of 9 (77.8%) patients had hydrocephalus (FOHR > 0.37) 
preoperatively.

Intraoperative suspicion of extruded fragments was re-
ported in all patients with available operative details (8 of 
10 patients), and postoperative imaging provided radiolog-
ical confirmation. The imaging features of the extruded 
fragments were reviewed (Table 2). All extruded fragments 
were hypointense on postoperative T2-weighted imaging. 
The maximal diameter of the fragments on the initial 
postoperative imaging ranged from 4.2 to 14.0 mm (mean 
8.3 mm). Longitudinal scans were available for 8 patients. 
Of these, 7 patients showed a progressive decrease in the 
maximal diameter. Complete disappearance occurred in 4 
patients over a mean duration of 21.5 months. On the ini-
tial postoperative imaging, 7 of 9 (77.8%) fragments were 
positioned on the ipsilateral side to the surgical entry site. 
Of interest, 3 fragments demonstrated eventual migration 
within the ventricular compartment, and 2 of these frag-
ments did cross the midline (Fig. 2). Given this observa-
tion, an attempt was unsuccessfully made on one occa-
sion to provoke movement, and dynamic CT scanning was 
used to further assess the potential for migration (Fig. 3). 
There was never any movement detected beyond 8 months 
of radiological follow-up that was suggestive of the even-
tual incorporation into the ependymal surface (Fig. 4).

Of the 9 patients with an established follow-up, 7 pa-
tients were suitable for radiographic evaluation of ventric-
ular size (FOHR). All of the evaluable patients showed im-
provement in the degree of ventricular enlargement, with a 
mean reduction of 0.04357 (95% CI 0.01785–0.06930; p = 

taBle 1. Basic patient characteristics

Patient 
No.* Age (yrs) Sex Symptoms

Cyst Size 
(mm) Preop Hydrocephalus (FOHR)†

1 61 F Headache, loss of consciousness, visual, gait 13 Yes (0.43)
2 57 M Headache, vomiting, memory lapses 12 Yes (0.45)
3 44 F Headache, fogginess 11.8 Yes (0.45)
4 65 F Headache, ataxia, collapse 16.9 Yes (0.52)
5 33 M Headaches  11.46 Yes (0.53)
6 18 F Headaches  9.18 No (0.376)
7 67 M Syncopal episode 16.73 Yes (0.55)
8 63 M Syncopal episode NA NA
9 58 M Dizziness & vertigo 10 Yes (0.50)
10 49 F Accidental diagnosis 16.28 No (0.318)

NA = not applicable. 
*  Patient 5 was lost to follow-up, Patient 6 was excluded from the evaluation of the development of late hydrocephalus because only the reports 
of the follow-up scans were available for interpretation, and Patient 8 was excluded due to the absence of preoperative images in the database 
for comparison. 
†  A normal FOHR is ≤ 0.37.

J Neurosurg  Volume 125 • September 2016 571

Unauthenticated | Downloaded 05/23/23 11:20 PM UTC



a. M. abdel latif and M. M. Souweidane

0.006, paired Student t-test) in FOHR (-9.2%) at the latest 
follow-up (mean 35.9 months). It is noteworthy that none 
of these patients required a CSF diversion procedure dur-
ing the follow-up period. No patient demonstrated clinical 
findings indicative of aseptic meningitis (e.g., constella-
tion of fevers, nuchal rigidity, or sterile CSF pleocytosis).

discussion
Purely endoscopic removal has been shown to posi-

tively impact the operative management and outcome of 
patients with third ventricular colloid cysts. Because this 
approach has only recently evolved relative to microsur-
gical removal, it is expected that the unique technical 
features and operative strategies will become further de-
tailed. Over the past 2 decades, the senior author (M.M.S.) 
has observed infrequent extruded fragments of solid cysts 
when performing purely endoscopic colloid cyst removal. 
This report attempts to provide some clarity concerning 
the predictive features and management strategies in situ-

ations when solid colloid cyst material becomes dislodged 
into the ventricular system.

Due to the small caliber of endoscopic working cham-
bers, limited options exist for the evacuation of colloid 
cysts. In the majority of cases, simple aspiration through 
various suction cannulas (1–2 mm) will suffice. Rarely, the 
cyst content is dense or viscous enough that it precludes a 
thorough evacuation using small-caliber aspirators prior 
to cyst wall removal. In these circumstances we have re-
cently integrated a tissue-shaving device (NICO Myriad, 
NICO Corp.) for the piecemeal removal of colloid cysts. 
The dense core of material that remains after suction as-
piration is amenable to tissue shaving since it is avascu-
lar nonviable tissue. An alternative method of removal is 
to extract the colloid cyst wall simultaneously with these 
more solid cyst contents. En bloc removal is only accom-
plished by extracting the cyst through the intracerebral 
endoscopic path since the main working portals on con-
temporary endoscopes are far smaller than the typical cyst 
size. When en bloc removal is performed, the contents of 

taBle 2. extruded fragment characteristics

Patient 
No.*

Follow-Up 
(mos)

Fragment Size 
(mm)† Fragment Location

T2-Weighted 
Fragment

FOHR on Last 
Scan

Change in FOHR on 
Follow-Up‡

1 16 4.16→CR Lt occipital—lt frontal Hypo 0.379 −0.051 (12%)
2 26 8.5→1.69 Rt occipital—lt frontal Hypo 0.42 −0.03 (6.7%)
3 43 7.6→CR Lt occipital Hypo 0.4 −0.05 (11.1%)
4 44 14.04→CR Lt occipital Hypo 0.43 −0.09 (17.3%)
5 NA 9 Rt occipital Hypo NA NA
6 84 NA NA NA NA NA
7 115 7.97→3.4 Rt occipital Hypo 0.529 −0.021 (3.8%)
8 0.5 9.17 Rt occipital Hypo NA NA
9 4 10→8.2 Rt occipital—rt frontal—lt occipital Hypo 0.442 −0.058 (11.6%)
10 3 4.43→CR Rt atrial Hypo 0.313 −0.005 (1.6%)

CR = complete resolution; Hypo = hypointense.
*  Patient 5 was lost to follow-up; Patient 6 only had postoperative imaging reports available, which do not mention the intraventricular fragments and FOHR was not 
calculated; and Patient 8 did not have preoperative imaging in the database for comparison, only received postoperative MRI, and follow-up MRI was not available for 
comparison of the FOHR values.
†  Sizes at diagnosis and the last follow-up scan are shown on the left and right sides of the arrow, respectively. 
‡  The mean reduction in FOHR on follow-up was 0.0436 (p = 0.006).

Fig. 1. Patient 9.  left: Sagittal T2-weighted MR image showing a large anterior third ventricular colloid cyst with hyperintense sig-
naling and a focal area with T2-weighted signal drop-out (arrowhead), indicating more solid or mineralized contents that are prone 
to extrusion with endoscopic extirpation.  right: Postoperative axial T2-weighted MR image showing an extruded hypointense 
fragment in the right occipital horn (arrowhead), with another axial cut showing that the frontal horns were clean at that time.
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the cyst can get expelled out of the lesion as it is constrict-
ed into the white matter tract. Intuitively, the extrusion of 
solid cyst material is more likely to occur with very dense 
or mineralized content; this material was referred to near-
ly 100 years ago by Walter Dandy as “queer concretions.”7 
Predicting which patients are at risk for the extrusion of 
these solid components would be helpful during surgical 
planning, postoperative follow-up, and patient counsel-
ing. In our experience, the cysts with the greatest density 
were predictable based on signal drop-out on T2-weighted 
MRI. The finding that 9 of 10 patients (90%) with extrud-
ed fragments had T2-weighted signal drop-out on their 
preoperative MRI versus 39 of 74 patients (53%) without 
intraoperative extrusion supports this notion (p = 0.0383; 

Fisher exact test). Cyst density has been previously cor-
related with imaging.2,18,31 Therefore, when a T2-weighted 
hypointense core is seen on preoperative imaging, simple 
endoscopic aspiration is expected to be difficult,12 and the 
operative plan now incorporates a tissue-shaving device. 
Recent reports of using a “renal stone basket” in similar 
endoscopic intraventricular procedures might also be con-
sidered in this circumstance.5,29 Upon comparison with the 
control group (mean age 39.5 years) without intraopera-
tive extrusion, older patient age at the time of surgery was 
the only clinical variable associated with a higher likeli-
hood of intraoperative extrusion (mean age 51.5 years) (p 
= 0.022; mean difference 12 years; 95% CI 1.8–22.3; Stu-
dent t-test). Another variable is preoperative hydroceph-
alus, and the group with intraoperative extrusion (mean 
FOHR 0.458) had remarkably more hydrocephalus than 
the group without intraoperative extrusion (mean FOHR 
0.414; p = 0.054; unpaired Student t-test).

The implications of extruded solid fragments are un-
known and have not been previously reported. Hypotheti-
cally, a number of concerns arise: obstructive hydrocepha-
lus (from a fragment blocking a CSF pathway), chemical 
meningitis, and heterotopic cyst recurrence.33 Ipsilateral 
intraventricular deposition occurred in 7 of 9 patients, 
confirming the logical expectation. The finding of intra-
ventricular migration in 3 patients was concerning, with 
2 patients demonstrating contralateral movement. All of 
these fragments demonstrated eventual adherence to the 

Fig. 2. Patient 9. Postoperative scans obtained as follow-up of the extruded colloid fragment. a: CT scans obtained 12 days 
postoperatively showing that the fragment has moved from the right occipital horn to the right frontal horn (arrowhead). Note in the 
slice on the right that both occipital horns are devoid of fragments.  B: CT scans obtained 4 weeks postoperatively, showing the 
fragment has moved to the left occipital horn (arrowhead) with clean frontal horns at the same time in the slice on the right. c: MR 
image obtained 4 months postoperatively, showing that the fragment was still in the left occipital horn (arrowhead).

Fig. 3. Patient 2. Eight-month postoperative dynamic CT scan of the 
right lateral (left) and left lateral (right) decubitus positions used to 
evaluate the movement of the fragment seen in the left frontal horn (ar-
rowhead).
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ependymal surface over a mean of 8.3 months. This rec-
ognition of mobility does highlight the potential risk of 
acute noncommunicating hydrocephalus. Given this find-
ing, endoscopic retrieval is a legitimate management op-
tion, although it was not performed in this series. This rare 
phenomenon also justifies frequent postoperative surveil-
lance.

While cyst remnants have been shown to predispose 
patients to colloid cyst recurrence, expelled matrix ma-
terial did not result in a known recurrence over a mean 
follow-up of 42 months.1,14,16,34 Similarly, no clinical rec-
ognition of aseptic meningitis or postinflammatory com-
municating hydrocephalus has been seen in these patients. 
These clinical sequelae have been previously attributed to 
the colloid material admixing within the CSF.1,14,22,26,32 In 
2002, Motoyama et al. reported a case of spontaneous rup-
ture of a presumed colloid cyst that occurred without sur-
gical intervention and the eventual development of hydro-
cephalus 6 months later. They attributed this to a possible 
inflammatory reaction or change in the CSF absorption 
by the extruded cyst contents.23 Whether the lack of these 
finding in our series is related to our routine use of peri-
operative intravenous corticosteroids remains uncertain.

conclusions
Intraventricular extruded colloid fragments can occur 

after endoscopic resection. Preoperative, T2-weighted hy-

pointense cyst content indicates a predisposition toward 
extrudation, and appropriate surgical planning should be 
instituted. The finding of an extruded fragment does not 
seem to result in any clinical morbidity, and radiographic 
involution is typical. Rarely, however, migration has been 
recognized and close MR surveillance or endoscopic re-
trieval should be considered.
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