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Dark-room Prone-position Test for Intermittent Angle Closure

Tae-Woo Kim, MD,1,2 Ki Ho Park, MD,2 Chul Hong, MD3

Department of Ophthalmology, Seoul National University Bundang Hospital1, Seongnam, Korea
Department of Ophthalmology, Seoul National University College of Medicine2, Seoul, Korea

Glaucoma Service, Dr. Hong's Clinic3, Seoul, Korea

Purpose: To determine the efficacy and safety of the dark-room prone-position test (DRPT) for intermittent 
angle closure (IAC) and to investigate the correlation between A-scan ultrasound biometric measurements 
and the results of DRPT. 
Methods: Medical records were reviewed of 37 eyes in 24 patients who were diagnosed with IAC and 
received DRPT. The increase of intraocular pressure (IOP) induced by DRPT and the results from A-scan 
ultrasound biometric measurements were obtained. An increase in IOP of at least 8 mmHg from baseline 
was considered a positive result for DRPT. Associations between the increase of IOP induced by DRPT and 
the parameters of A-scan biometry were tested by linear regression analysis.
Results: The DRPT results were positive in 28 eyes of 19 patients. After DRPT, the IOP returned to 
near-baseline levels within 2 hours in all patients; some patients were treated with anti-glaucoma eye drops. 
Lens thickness was significantly correlated with the amount of IOP elevation induced by DRPT (r=0.338, 
p=0.041). 
Conclusions: DRPT is a safe and effective test in patients with IAC. DRPT can be used effectively to make 
a concrete diagnosis of IAC. Lens thickness appears to be associated with a positive response to DRPT. 
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Intermittent angle closure (IAC) is defined by repeated, 
brief episodes of angle closure with mild symptoms and 
elevated intraocular pressure (IOP).1 These episodes resolve 
spontaneously and ocular function is normal between attacks. 
IAC can be readily diagnosed when examination reveals iris 
bombe, narrow angle, and increased IOP in patients who 
complain of intermittent headache and/or mildly blurred 
vision. However, owing to the brief and episodic nature of 
the attacks, almost all patients present with normal IOP 
between attacks. Hence, the majority of diagnoses are made 
on the basis of the patients' symptoms and results of 
gonioscopic examination.

Laser iridotomy (LI) is a definitive treatment for IAC and 
also plays a diagnostic role. Disappearance of the symptoms 
and IOP elevation after LI confirm the diagnosis. However, 
an adequate provocative test may improve the diagnosis and 
management of IAC by allowing a concrete diagnosis before 
LI and making the patient more likely to comply with laser 

surgery.
In the present study, we investigated the characteristics of 

the darkroom prone-position test (DRPT) in patients with 
IAC to clarify the efficacy and safety of this test for the 
diagnosis of IAC. In addition, we investigated the correlation 
between the parameters of A-scan biometry and the results 
of DRPT in an attempt to determine the biometric risk factors 
for a positive response to DRPT.

Materials andMethods

We reviewed the records of all eyes suspected to have IAC 
examined at Dr. Hong's Eye Clinic from 1993 to 2001. For 
the purposes of this study, IAC was defined as a condition 
fulfilling the following criteria: (1) repeated episodes of 
symptoms such as blurred vision, halos, and headache or 
periocular or frontal eyebrow pain. (2) presence of a shallow 
anterior chamber, (3) a narrow angle without goniosynechia. 

Patients diagnosed with IAC undertook DRPT in the 
following manner. The IOP was first measured by Goldmann 
applanation tonometry. Each patient was then placed in a 
prone position in a dark room for a minimum of 45 minutes. 
The patient either had a companion in the room or someone 
checked every five minutes to make sure the patient stayed 
awake during the test. The patients were instructed to keep 
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Patient No Age (yr) Sex Laterality PreIOP*

(mmHg)
PostIOP†

(mmHg)
∆ IOP‡

(mmHg)
Response

1 64 M R 16 27 11 +
L 13 21 8 +

2 49 M R 12 21 9 +
L 11 20 9 +

3 57 M R 18 38 20 +
L 16 25 9 +

4 59 M L 23 32 9 +
5 61 M R 23 34 11 +

L 21 36 15 +
6 66 M R 14 25 11 +

L 23 32 9 +
7 61 M R 25 35 10 +

L 17 27 10 +
8 69 F R 21 25 4 -

L 22 32 10 +
9 55 F R 19 26 7 -

L 19 25 6 -
10 51 F R 14 27 13 +

L 17 32 15 +
11 78 F R 21 35 14 +
12 70 M L 18 46 28 +
13 59 M R 14 45 31 +
14 68 F L 19 36 17 +
15 74 M R 14 37 23 +
16 83 F R 12 17 5 -

L 12 17 5 -
17 58 F R 23 27 4 -

L 27 34 7 -
18 59 F R 22 39 17 +

L 22 37 15 +
19 57 F L 15 39 24 +
20 61 F R 17 25 8 +

L 20 33 13 +
21 62 M R 17 33 16 +
22 56 F R 16 51 35 +
23 53 F L 14 21 7 -
24 24 M R 18 25 7 -

* intraocular pressure before DRPT, †intraocular pressure immediately after DRPT, ‡postIOP-preIOP.

Table 1. Demographic characteristics of patients and intraocular pressures before and immediately after the 
dark-room prone-position test

their eyes open and not to exert any pressure on them. At 
the end of the test, the patients were told to close their eyes 
and were taken as quickly as possible to the slit lamp where 
the IOP was re-measured. An increase in IOP of at least 8 
mmHg from baseline was considered a positive result for the 
test.

To ascertain the biometric characteristics of IAC, A-scan 
ultrasound biometry was performed 3 times in each subject 
to measure the anterior chamber depth, lens thickness, and 
axial length. The mean of the 3 measurements of each 
parameter was taken for the statistical analysis. Associations 
between the amount of IOP elevation induced by DRPT and 

the parameters of A-scan biometry were tested by linear 
regression analysis.

Results

The medical records of 27 patients diagnosed with IAC 
were included in the present study. Among them, 24 
patients underwent DRPT. Of the 48 eyes in the 24 
patients, 37 were diagnosed as having IAC and enrolled 
for the present study. Demographic characteristics and 
the IOP before and immediately after the DRPT are 
summarized in Table 1. 
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Parameters Results 

Axial length (mm) 22.3±0.9

Anterior chamber depth (mm)  2.2±0.2

Lens thickness (mm)  4.6±0.3

Table 2. Biometric values (mean±SD) measured by
A-scan ultrasound biometry 

R P value

Axial length (mm) 0.250 0.135

Anterior chamber depth (mm) -0.312 0.060

Lens thickness (mm) 0.338 0.041

Table 3. Correlation analysis between the amount of IOP 
elevation induced by DRPT and biometric values

0.0

11.7

23.3

35.0

3.6 4.1 4.5 5.0
Lens thickness (mm)

r=0.338, p=0.041

IO
P

 c
ha

ng
e 

(m
m

H
g)

Fig. 1 Linear regression analysis between the change in IOP 
after the dark-room prone-position test and the lens thickness.
(r=0.338, p=0.041). 
IOP change, intraocular pressure change after DRPT.

The average age was 60.6±11.3 (mean±SD) years; 
twelve patients were male. Positive results were obtained for 
28 eyes (75.6%) in 19 patients. The range of IOP elevation 
induced by DRPT was 4 to 35 mmHg. Among the 9 eyes 
that showed negative results, 4 eyes showed 7 mmHg, 1 
showed 6 mmHg, 2 showed 5 mmHg, and 2 showed 4 
mmHg elevation. After DRPT, 1% pilocarpine was instilled 
to promptly lower the elevated IOP in 13 patients. The IOP 
returned to near-baseline level within 2 hours in all patients. 
A full-blown attack was not observed in any case.

The biometric values measured by A-scan ultrasound 
biometry are summarized in Table 2. Among them, lens 
thickness showed a significant correlation with the amount of 
IOP elevation induced by DRPT (r=0.338, p=0.041, Table 3, 
Fig. 1.).

Discussion

LI can eliminate the pupillary block in IAC and, in turn, 
the patients' symptoms will subside if the eye is otherwise 
normal. Because LI is a simple and safe procedure, it can 
be performed on the basis of a presumptive diagnosis. 
However, the symptoms of some patients may be attributed 
to other causes. When the symptoms persist after LI, patients 
may claim that the treatment was unnecessary. Further, there 
have been reports of laser burns of the retina,2,3 corneal 
decompensation,4 and malignant glaucoma5 after LI. Thus, it 
seems prudent to establish a concrete diagnosis by performing 
a provocative test before performing LI.

A prone-position test was originally advocated as a 
sensitive and specific test for angle-closure glaucoma.6 This 
test was found to yield an approximately 50% incidence of 
positive results in narrow angle glaucoma. When the 
prone-position test was combined with the dark-room test, the 
incidence of positive results reached approximately 90% in 
narrow angle patients.7 However, in a follow-up study of 
patients presumed to have angle-closure glaucoma with 
shallow anterior chambers or narrow anterior chamber angles, 

DRPT did not showed high sensitivity.8 In that study, out of 
the 129 presumed glaucoma patients who performed DRPT, 
only 25 eyes in 17 patients (19.4%) showed positive results. 
In the present study, DRPT demonstrated a much higher 
positive result rate (75.6 %). There is no doubt that patients 
with IAC have an anterior chamber structure that is more 
prone to develop a true angle closure than patients presumed 
to have angle-closure glaucoma. We speculate that the higher 
positive rate in our patient group reflects this structural 
difference.

The exact mechanism of the prone-position test remains 
unknown. A positive response to the provocation test may be 
caused by a relative pupillary block, either because of the 
forward movement of the lens or the compression of the 
anterior chamber angle caused by a forward shift of the 
lens-iris diaphragm.6,7,9 Recently, Kondo et al. used 
ultrasound biomicroscopy (UBM) and observed that the 
anterior chamber angle of each eye remained open, despite 
the high level of IOP in eyes that showed a positive response 
to the prone provocation test, whereas the profile of the iris 
showed a markedly convex shape with a large space behind 
the posterior iris.10 They suggested that the initial increase in 
IOP during the prone provocation test was associated with 
high pressure in the posterior chamber because of the relative 
pupillary block. In the present study, the lens thickness 
showed a significant correlation with the DRPT result. On the 
basis of this result, it might be speculated that thicker lenses 
are more likely to move forward during the prone-position 
test and thereby develop a relative pupillary block. Another 
possibility is that the distance between the lens and the pupil 
is shorter in eyes with thicker lenses so that less forward 
movement of the lens may be needed to develop the relative 
pupillary block.

In patients with IAC, angle closure and self-resolution tend 
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to recur. Hence, there may be concern that the provocative 
test could lead to a full-blown attack that does not 
self-resolve. In our patients, the elevation of IOP ranged from 
4-35 mmHg. The IOP returned to near-baseline levels within 
2 hours in all patients, some of whom were treated with 
anti-glaucoma eye drops.

In conclusion, DRPT is safe and effective in patients with 
IAC. When examination reveals a shallow anterior chamber 
and narrow angle in patients who complain of intermittent 
headache and halo vision, DRPT can be used effectively to 
make a concrete diagnosis of IAC.

References

 1. Ritch R, Lowe RF. Angle-closure glaucoma: clinical types. 
In: Ritch R, Shields MB, Krupin T, ed. The glaucomas. 2nd 
ed. Missouri: Mosby, 1996;821-3

 2. Berger BB. Foveal photocoagulation from laser iridotomy. 
Ophthalmology 1984;91:1029-33.

 3. Bongard B, Pederson JE. Retinal burns from experimental 
laser iridotomy. Ophthalmic Surg 1985;16:42-4.

 4. Zabel RW, MacDonald IM, Mintsioulis G. Corneal 
endothelial decompensation after argon laser iridotomy. Can 
J Ophthalmol 1991;26:367-73.

 5. Small KM, Maslin KF. Malignant glaucoma following laser 
iridotomy. Aust N Z J Ophthalmol 1995;23:339-41.

 6. Hyams SW, Friedman Z, Neumann E. Elevated intraocular 
pressure in the prone position. A new provocative test for 
angle-closure glaucoma. Am J Ophthalmol 1968;66:661-72.

 7. Harris LS, Galin MA. Prone provocative testing for narrow 
angle glaucoma. Arch Ophthalmol 1972;87:493-6.

 8. Wilensky JT, Kaufman PL, Frohlichstein D, et al. 
Follow-up of angle-closure glaucoma suspects. Am J 
Ophthalmol 1993;115:338-46.

 9. Hong C, Park KH, Hyung SM, et al. Evaluation of 
pupillary block component in angle-closure glaucoma. Jpn J 
Ophthalmol 1996;40:239-43.

10. Kondo T, Miyazawa D, Unigame K, Kurimoto Y. 
Ultrasound biomicroscopic findings in humans with shallow 
anterior chamber and increased intraocular pressure after the 
prone provocation test. Am J Ophthalmol 1997;124:632-40.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


