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Testing the reliability of an eye-dedicated
triaging system: The RESCUE 
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INTRODUCTION 

The need for priority assignment in ophthalmic urgency is
a function of the volume of patients seen by emergency
departments (EDs). A few institutions worldwide have an
eye-dedicated ED (1) and are mostly located in those
countries where the existence of a National Healthcare
System (NHS) tends to concentrate patients in a limited
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PURPOSE. To calculate the reliability of an eye-dedicated triaging system named Rome Eye Scoring
System for Urgency and Emergency (RESCUE).
METHODS. There were four coding parameters: pain, redness, loss of vision, and risk of open globe.
Each parameter is assigned a score, the sum of which allows color coding. There were 1000 con-
secutive patients divided into urgent (U) or non-urgent (NU) based upon diagnosis, need for treat-
ment, hospitalization, and/or follow-up visit. Correlation between RESCUE triage scoring as as-
signed by the nurse on presentation and urgency as estimated retrospectively was calculated. Ac-
curacy, sensitivity, and specificity have been calculated. False positives (FP) have been defined as
patients assigned a RESCUE green or yellow code while retrospectively judged NU and false neg-
atives (FN) have been defined as patients assigned a white code despite being considered U. 
RESULTS. Of 1000 patients, 332 (33.2%) were classified as U and 668 (66.8%) NU. The difference in
RESCUE scoring between U and NU patients was significant (p<0.001), as well as the correlation
between RESCUE scoring and urgency status. Accuracy was 95% with 9.3% FP and 2.7% FN. Sen-
sitivity was 90.7% and specificity 97.2%. Positive predictive value was 94.6%, and negative pre-
dictive value was 95.2%. All 32 hospitalized patients and 147/198 (74.2%) patients given a return
appointment properly received a yellow or green code. 
CONCLUSIONS. RESCUE accuracy, sensitivity, and specificity yield encouraging results, confirming
the system’s ability to properly spot the most urgent cases. The concept of urgency in ophthal-
mology can be difficult to establish; nonetheless, an eye-dedicated triage can help in properly pri-
oritizing urgent patients. (Eur J Ophthalmol 2008; 18: 445-9)
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number of tertiary referral centers. Elsewhere, patients are
generally scattered throughout a larger variety of institu-
tions and seen on a first come first served basis. Whenev-
er a disproportion between care need and offer arises, a
prioritization system can be usefully enforced (2). 
In a previous article, the authors introduced a triaging tool
exclusively dedicated to ophthalmology named Rome Eye
Scoring System for Urgency and Emergency (RESCUE)

445-449 Rossi:Shoja  8-04-2008  10:09  Pagina 445



Eye-dedicated triage sensitivity and specificity 

446

and found a significant correlation between nurse triage
coding and the diagnosis made by the ophthalmologist
(3). The purpose of the present article is to test RESCUE
accuracy, sensitivity, and specificity over a 1000 emer-
gency room (ER) patients sample population.

METHODS

The RESCUE system, previously described, relies on val-
ues attributed to four coding parameters (Tab. I) by the
triage nurse (3). Adding values attributed to each parame-
ter yields a score ranging between 0 and 12, similarly to
the Apgar index or the Glasgow Coma Scale. RESCUE
scoring can eventually be converted into color coding at-
tributed based upon the sum of coding parameters val-
ues: white code (scoring 0–3), green code (scoring 4–7),
and yellow code (scoring 8–12).
The authors reviewed all data collected for the previous
study including 1000 consecutive patients referred to the
ED of the Eye Hospital of Rome, a tertiary care referral
center exclusively dedicated to ophthalmology, seeing
over 70,000 patients a year in the ER.
A panel of three authors (T.R., M.I., and P.A.M.) retrospec-

tively reviewed all medical records of enrolled patients
and divided them into urgent (U) or non-urgent (NU)
based upon diagnosis, need for medical and/or surgical
treatment, hospitalization, and/or need for follow-up.
Correlation between RESCUE triage scoring as assigned
by the nurse on presentation and the definition of urgency
as above described was calculated.
Accuracy was defined as the probability of giving the cor-
rect prioritization and calculated as (true positives + true
negatives)/(all patients observed). False positives (FP)
have been defined as patients assigned a RESCUE code
green or yellow (that is, with a RESCUE score higher than
4 points) while judged NU once the diagnosis was made
and false negatives (FN) have been defined as patients
assigned a white code (RESCUE score less than 4 points)
despite being considered U retrospectively. Sensitivity
has been calculated as the ratio (true positives)/(all posi-
tive patients); that is, the probability of properly identifying
all U patients, coding them as green or yellow. Specificity
has been calculated as the ratio [true negatives (RESCUE
< 4)]/[all negative patients] defined as the probability of
being NU once assigned a white code (Tab. II).
The cutoff value of 4 RESCUE points was arbitrarily cho-
sen on the basis of the authors’ ER experience and analy-
sis of the RESCUE parameters (Tab. I). Severe loss of vi-
sion or high risk of globe penetration, in fact, account for
4 RESCUE points even in the absence of other signs and
definitely deserve prompt examination.
Positive predictive value (PPV) has been defined the prob-
ability of really being U while coded green or yellow, cal-
culated as the ratio (true positives)/(all U patients). Nega-
tive predictive value (NPV) has been defined as the
probability of truly being NU when given a white code and
calculated as the ratio (true negatives)/(all NU patients).
Records of all FP and FN patients have been reviewed in

TABLE I - RESCUE CODING PARAMETERS AND SCORING

Parameter Scoring

None Moderate Severe

Redness 0 1 2
Pain 0 1 2
Loss of vision 0 2 4
Open eye risk 0 2 4

TABLE II - DISTRIBUTION OF URGENT AND NON-URGENT PATIENTS ACCORDING TO RESCUE SCORING

RESCUE scoring

0 1 2 3 4 5 6 7 8 9 10 11 12

No. White code Green code Yellow code

Urgent 332 0 1 12 5 210 40 42 0 16 2 2 0 2
Non-urgent 668 32 107 339 158 23 5 4 0 0 0 0 0 0
Total 1000 32 108 351 163 233 45 46 0 16 2 2 0 2

False negatives are in the grey-shaded area on the urgent row; false positives are in the grey-shaded area on the non-urgent row
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order to evaluate the reason why RESCUE miscoded
them and evaluate their clinical significance. All records of
patients hospitalized or given a return appointment have
also been reviewed separately in order to see if and to
what extent the RESCUE coding properly identified them
as being more urgent than the dismissed patients.

Statistical analysis

Statistical analysis used SPSS software (v 12, SPSS,
Chicago, IL, USA). Urgency and RESCUE scoring com-
parison has been calculated both with parametric and
nonparametric algorithm. Correlation between RESCUE
scoring and urgency has been calculated by means of
Pearson and Kendall tau b correlation coefficients. Chi-
square has been calculated as well; p values less than
0.05 have been considered significant.

RESULTS

After retrospective evaluation 332/1000 patients (33.2%)
were classified as U and 668/1000 (66.8%) NU (Tab. III).

The difference in RESCUE scoring between U and NU pa-
tients was statistically significant (p<0.001). Correlation
between RESCUE scoring and urgency status was highly
significant as well (Pearson R correlation coefficient
–0.723; p<0.001; Kendall tau b correlation coefficient
–0.686; p<0.001). Accuracy was 95% ([314 + 636]/1000)
with 9.3% FP (32/346) and 2.7% FN (18/654). Sensitivity
was therefore 90.7% (314/346) and specificity 97.2%
(636/654). PPV was 94.6% (314/332) while NPV was
95.2% (636/668). 
Table II reports the overall distribution of U and NU pa-
tients per RESCUE score. Note that 18 U patients
(1+12+5 =18) fell into the white code area and therefore
are FN (grey-shaded area on the U row) while 32 NU pa-
tients (23+5+4=32) fell into the green code area and are
therefore FP (grey-shaded area in the NU row). All 32 hos-
pitalized patients and 147/198 (74.2%) patients were giv-
en a return appointment received a RESCUE scoring
greater than 4. 
Table IV reports the diagnosis of all FN and FP patients in
order of frequency. Acute diplopia, corneal foreign bodies
(FB), and macula on retinal detachment (RD) were the
main cause of FN, whereas epidemic conjunctivitis,
corneal abrasion, and ophthalmic migraine were the main
causes of FP.

DISCUSSION

Urgency is a condition characterized by damage to a bio-
logical function in case of care delay; it should be empha-
sized that urgency and gravity may not correspond since
the need for a quick symptom relief and a severe long-
term prognosis does not always overlap. Whenever care
cannot be granted in real time prioritization is advisable:

TABLE III - PATIENTS’ PRIORITIZATION ACCORDING TO
PROSPECTIVE RESCUE COLOR CODING AND
RETROSPECTIVE URGENT/NON-URGENT AS-
SESSMENT

Yellow/green codes White code Total codes

Urgent 314* 18† 332
Non-urgent 32‡ 636§ 668
Total 346 654 1000

*True positives; †False negatives; ‡False positives; §True negatives

TABLE IV - POST-ASSESSMENT DIAGNOSIS OF PATIENTS MISCODED AS FALSE NEGATIVES AND FALSE POSITIVES

False negatives False positives

Diagnosis No. % Diagnosis No. %

Acute diplopia 5 27.8 Epidemic conjunctivitis 8 25.0
Corneal foreign body 4 22.2 Corneal abrasion 8 25.0
Macula on retinal detachment 3 16.7 Ophthalmic migraine 6 18.8
Conjunctival wound 2 11.1 Post-PRK pain 4 12.5
Cheratitis 2 11.1 Minor contusion 2 6.3
Papilledema 1 5.6 Cataract (senile) 2 6.3
PK acute rejection 1 5.6 Iridocyclitis 2 6.3
Total 18 100.0 Total 32 100.0
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both Banerjee et al (2) and Buchan et al (4), in fact, con-
cluded that ophthalmic triage improves appropriateness
and speed of care in an ED scenario.
An eye-dedicated triaging system can be useful both in a
crowded eye-only ED and in a general hospital ER where
the decision to call an ophthalmologist or delay the pa-
tient to ambulatory care must be made by the general
practitioner or by the triaging nurse.
The RESCUE system proved capable of identifying pa-
tients at risk: overall, U patients received a scoring signifi-
cantly higher than NU ones and the correlation between
scoring and urgency was highly significant. All hospital-
ized patients have also been properly coded green or yel-
low as well as three-quarters of the patients asked to re-
turn for follow-up.
Accuracy, sensitivity, and specificity yield high figures
with, respectively, 95%, 90.7%, and 97.2%. The higher
value of specificity compared to sensitivity makes the
RESCUE somewhat safer since it tends to overestimate
simpler cases, rather than underestimating the more com-
plex ones.
We believe 2.7% FN and 9.3% FP represent an interest-
ing result both from a statistical and clinical standpoint.
FN patients are possibly the most critical subset of pa-
tients in our study: they are urgent cases whose diagnosis
has been missed on presentation. All FN patients have in
common a relative scarcity of signs and symptoms and
this is why the RESCUE failed to recognize them. On the
other hand, we are reassured that none of the most emer-
gent diagnoses (ruptures, penetrations [5], endophthalmi-
tis, acute glaucoma, artery occlusion) is present in the FN
list, having been properly prioritized.
The opposite is true for FP patients, all with minor ail-
ments with tedious symptoms and macroscopic signs,
whose clinical significance has been erroneously overesti-
mated by the RESCUE. This is one common feature to all
EDs due to the overcrowding of health care facilities. Fen-
ton et al (6) found that up to 70% of patients referring to
an ED do not represent urgent pathology and might have
been treated in an ambulatory setting.
Interestingly, virtually all miscoded patients, respectively,
17/18 (94.4%) FN and 32/32 (100%) FP, fell within 2 RES-
CUE points from the watershed of 4 points, boundary be-
tween white and green codes (Tab. II). This means that no
FP totaled a score higher than 6 and only 1 FN lower than
2 (a macula-on retinal detachment with full vision com-
plaining of mild floaters). In other words, uncertain cases
tend to cluster around 4 RESCUE points while at the two

ends of the scale the chance of an error is much lower: all
patients scoring over 6 turned out to be urgent.
Among the pitfalls of present study stand the relatively
low number of included patients, the long-standing expe-
rience in the field of ophthalmology of the involved triag-
ing nurses, and the concept of urgency itself.
Except for a few indisputable diagnoses, in fact, the level
of urgency can be largely debatable and priority assign-
ment uncertain. For example, deciding whether a suspect
corneal foreign body should be seen before a patient see-
ing flashes and floaters can be troublesome. The first, in
fact, is in a lot of pain although suffering from a minor ail-
ment that can be easily relieved while the second could
have both a negative fundus and a retinal detachment
which is a much more severe condition. The key to effi-
cient triaging is to keep in mind which patient benefits the
most from a prompt treatment; in this case, the removal
of a corneal foreign body solves the problem and the pa-
tient’s pain while a few minutes deferral of a possible reti-
nal detachment does not change its prognosis.
While acknowledging the limitations of our system, the
RESCUE can usefully help in the discrimination of urgent
cases and the prioritization of patients in the ER. Its sim-
plicity and immediacy can encourage its use even and
possibly especially by personnel with limited experience
in the field of ophthalmology although further testing on
higher numbers and several institutions is warranted. 

None of the authors has any proprietary interest in the subject matter.

Reprint requests to: 
Tommaso Rossi, MD
Via Tina Modotti, 93
00142 Roma, Italy
tommaso.rossi@usa.net

445-449 Rossi:Shoja  8-04-2008  10:09  Pagina 448



Rossi et al

449

REFERENCES

1. Flitcroft DI, Westcott M, Wormald R, Touquet R. Who
should see eye casualties? A comparison of eye care in ac-
cident and emergency department with a dedicated eye ca-
sualty. J Accid Emerg Med 1995; 12: 23-7.

2. Banerjee S, Beatty S, Tyagi A, Kirkby GR. The role of oph-
thalmic triage and the nurse practitioner in an eye-dedicat-
ed casualty department. Eye 1998; 12: 880-2.

3. Rossi T, Boccassini B, Iossa M, Lesnoni G, Mutolo MG,
Mutolo PA. Triaging and coding ophthalmic emergencies:
The Rome Eye Scoring System for Urgency and Emergency
(RESCUE). A pilot study on 1,000 eye-dedicated emer-

gency room patients. Eur J Ophthalmol 2007; 17, 3: 413-7.
4. Buchan JC, Saihan Z, Reynolds AG. Nurse triage, diagno-

sis and treatment of eye casualty patients: a study of quali-
ty and utility. Accid Emerg Nurs 2003; 11: 226-8.

5. Pieramici DJ, Sternberg P Jr, Aaberg TM Sr, et al. A system
for classifying mechanical injuries of the eye (globe). The
Ocular Trauma Classification Group. Am J Ophthalmol
1997; 123: 820-31.

6. Fenton S, Jackson E, Fenton M. An audit of the ophthalmic
division of the accident and emergency department of the
Royal Victoria Eye and Ear Hospital, Dublin. Ir Med J 2001;
94: 265-6.

445-449 Rossi:Shoja  8-04-2008  10:09  Pagina 449



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


