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Abstract 

Introduction: This study aimed to establish the diagnostic 
concordance of meniscal lesions observed through magnetic 
resonance imaging via the Stoller and Isakos classifications ver-
sus the findings of knee arthroscopy. 

Methods: Diagnostic tests were conducted at the Alcívar Hos-
pital in Guayaquil, Ecuador, from January to August 2024. 
Records of patients with meniscus pathology who underwent 
magnetic nuclear resonance imaging of the knee and arthros-
copy were included. The Isakos and Stoller classifications were 
used. The sample was nonprobabilistic. The analysis corre-
sponds to diagnostic tests. 

Results: Nineteen patients were included. Between 
the Isakos classification and the gold standard (Arthroscopy), a 
Cohen's kappa index of 0.57 was observed, corresponding to a 
moderate agreement. A Cohen's kappa index of 0.88 was ob-
served for the internal meniscus injuries, corresponding to very 
good agreement. Regarding the diagnostic sensitivity and spec-
ificity, we can conclude that in the studied group, the Isakos 
classification showed higher values for both the external menis-
cus, with a sensitivity of 81.3% and specificity of 100%, and for 
the internal meniscus, with a sensitivity of 100% and specificity 
of 85.7%. 

Conclusions: Compared with arthroscopy, the Isakos classifi-
cation is more sensitive and specific for diagnosing meniscus in-
juries than the Stoller classification. 
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Introduction 
The main functions of the knee menisci include load trans-
mission, shock absorption, joint lubrication, and stability 
maintenance [1]. Menisci plays an essential role in knee func-
tion [2]. 

Owing to physically demanding activities, the young pop-
ulation has been exposed to an increase in meniscal injuries 
in recent years [3]. 

The proportion of injured men to women is between 2.5:1 
and 4:1. This does not include degenerative injuries that oc-
cur as patients age [4]. 

Arthroscopy is considered the gold standard for treating 
meniscopathy. To correctly indicate knee arthroscopies, pa-
tients must undergo a prior evaluation via MR images, con-
sidered the most appropriate for diagnosing meniscal injuries 
[5- 6]. 

The study of menisci by MRI has been carried out for ap-
proximately 70 years with the classic work of Dr. D. Stoller, 
who described a classification of changes observed in patients 
with meniscal injuries of different types [2- 8]. This classifica-
tion has remained in force until recently. However, works 
have begun to appear that attempt to update and improve the 
classic descriptions of meniscal injuries to compare them with 
those of arthroscopy [9]. The present study addresses the ISA-
KOS classification (International Society of Meniscal Medi-
cine, ISAKOS, 2008) of Arthroscopy, Knee Surgery, and Or-
thopedics Sports Medicine for diagnosing meniscal injuries. 
We compare it with the classic classification of Dr. Stoller and, 
in turn, with the gold standard for diagnosing meniscal inju-
ries, which is knee arthroscopy. 

This study aimed to establish a concordant diagnosis of 
meniscal injuries using magnetic resonance imaging, the Stol-
ler and Isakos classification system, and knee arthroscopy 
findings. 

Materials and methods 
Study design 
This observational study is analytical and diagnostically 
consistent. The source is retrospective. 

Scenery 
The study was conducted at the Diagnostic Imaging Service 
of the Alcívar Hospital in Guayaquil, Ecuador. The study 
period was from January 1 to August 31, 2024. 

Participants 
Records of adult patients with meniscus pathology who 
underwent knee magnetic resonance imaging and 

arthroscopic surgery were included. No patients were 
eliminated or excluded. 

Variables 
The variables used for meniscal injuries were age, sex, Isakos 
classification, and Stoller classification. Arthroscopic findings. 

Data sources/measurements 
The source was indirect; an electronic form was filled out 
from the data in the medical records. Records with the 
following codes were included: 
(M23) Internal disorders of the knee. 
(M23.0) Cystic meniscus. 
(M23.1) Discoid meniscus (congenital). 
(M23.2) Disorder of the meniscus due to old tears or injuries. 
(M23.3) Other disorders of the meniscus. 
(M23.4) Knee flaccidity. 
(M23.5) Chronic instability of the knee. 
(M23.6) Other spontaneous ruptures of the knee ligaments. 
(M23.8) Other internal disorders of the knee. 
(M23.9) Unspecified internal disorder of the knee. 

Biases 
The application of the participant selection criteria avoided 
observation and selection bias. The principal investigator kept 
the data using a guide and records approved in the research 
protocol to prevent interviewer, information, and memory 
biases. Two researchers independently analyzed each record 
in duplicate, and the variables were recorded in the database 
once their concordance was verified. 

Study size 
The sample was nonprobabilistic and a census type; all 
records were included in the study. 

Quantitative variables 
Descriptive statistics were used. The results are expressed as 
frequencies and percentages. The categorical variables were 
not converted into quantitative variables. 

Statistical analysis 
The analysis corresponds to diagnostic tests. The descriptive 
statistics section analyzed qualitative variables using 
frequency and percentages, whereas quantitative variables 
were described using central tendency and dispersion 
measures. Cohen's kappa index assessed the agreement 
between the diagnostic methods in the inferential statistics 
section. The statistical package used was Stata 18 (StataCorp. 
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2023. Stata Statistical Software: Release 18. College Station, 
TX: StataCorp LLC. ). 

Results 
Participants 
The study included 19 cases. 

Main characteristics of the study group 
There were 3 cases (16%) in people under 30 years of age, 14 
cases (74%) between 30 and 60 years of age, and 2 cases (10%) 
in people over 60 years of age. There were 13 men (68%) and 
six women (32%). There were 10 cases (53%) in the left knee 
and 9 cases (47%) in the right knee. 

Concordance between classification tables and 

arthroscopy 
Table 1 presents the Isakos and Stoller meniscus injury classi-
fication tables compared with those of arthroscopy. Cohen's 
kappa factor weighting is presented in Figure 1. The best clas-
sification table was Isakos, which was compared with arthros-
copy of the lateral meniscus. 

Diagnostic tests 
The set of diagnostic tests is presented in Table 2. The best-
scored test was the Isakos classification for both external and 
internal menisci.

Table 1. Demographic and clinical characteristics of the study group. 
External Meniscus Cohen's Kappa Standard error T P 

 Tear (Stoller) n=11 No tear (Stoller) n=8     
Tear (Isakos) 10 (90.9%) 3 (37.5%) 0.553 0.192 2.473 0.013 
 Tear (arthroscopy) n=16 No tear (Arthroscopy) n=3     
Tear (Stoller) 10 (62.5%) 1 (33.3%) 0.174 0.191 0.939 0.348 
 Tear (arthroscopy) n=16 No tear (Arthroscopy) n=3     
Tear (Isakos) 13 (81.25%) 0 (0%) 0.578 0.203 2.778 0.005 

Internal Meniscus Cohen's Kappa Standard error T P 
 Tear (Stoller) n=10 No tear (Stoller) n=9     
Tear (Isakos) 8 (80%) 5 (55.6%) 0.249 0.212 1.145 0.252 
 Tear (arthroscopy) n=12 No tear (Arthroscopy) n=7     
Tear (Stoller) 8 (66.7%) 2 (28.6%) 0.360 0.210 1.604 0.109 
 Tear (arthroscopy) n=12 No tear (Arthroscopy) n=7     
Tear (Isakos) 12 (100%) 1 (14.3%) 0.883 0.113 3.877 <0.001 

Figure 1. Cohen 's Kappa index in diagnostic tests. 

 
* P<0.05 *** P<0.001. 
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Table 2. Evidence diagnostic compared to arthroscopy as a control. 
 Stroller (ME) Stroller (MI) Isakos (ME) Isakos (MI) 

Sensitivity 0.63 0.67 0.81 1 
Specificity 0.67 0.71 1 0.86 
Prevalence 0.84 0.63 0.84 0.63 
Predictive value positive 0.91 0.8 1 0.92 
Predictive value negative 0.25 0.56 0.50 1 
Likelihood ratio for a positive test (LR+) 1.91 2.31 Infinity 7.14 
Likelihood ratio for a negative test (LR - ) 0.55 0.46 0.19 0 
Prior Odds 5.33 1.71 5.33 1.71 
Pretest probability 0.84 0.63 0.84 0.63 
Post Odds + 10.19 3.96 Infinity 12.24 
probability + 0.91 0.8 NaN 0.92 
Post Odds - 0.09 0.17 0.03 0 
Probability post test - 0.08 0.15 0.03 0 

Discussion 
In the present study, the age group with the highest preva-
lence of meniscal injuries was 30--60 years, with 74%, fol-
lowed by the age group under 30 years, with 16%, and finally, 
the age group over 60 years, with 10%. Males were the most 
frequently affected, at 68%. The left knee was the most af-
fected, at 53%. 

Regarding diagnostic concordance, we can conclude that 
between the classification of D. Stoller and C. Isakos for ex-
ternal meniscus injuries, a Cohen kappa index of 0.55 was ob-
served, corresponding to moderate concordance. A Cohen 
kappa index of 0.24 was observed for internal meniscus inju-
ries, corresponding to poor concordance. 

Between the D. Stoller classification and the gold standard 
(arthroscopy) for external meniscus injuries, a Cohen kappa 
index of 0.17 was observed, corresponding to a mild agree-
ment. A Cohen kappa index of 0.36 was observed for internal 
meniscus injuries, corresponding to poor agreement. 

Between the Isakos classification and the gold standard 
(arthroscopy) for external meniscus injuries, a Cohen kappa 
index of 0.57 was observed, corresponding to moderate con-
cordance. A Cohen kappa index of 0.88 was observed for in-
ternal meniscus injuries, corresponding to perfect concord-
ance. 

Regarding diagnostic sensitivity and specificity, the Isakos 
classification yielded higher values for the external meniscus 
(sensitivity of 81.3%, specificity of 100%) and the internal me-
niscus (sensitivity of 100%, specificity of 85.7%) in the group 
studied. This classification was followed by the D. Stoller clas-
sification, which showed a sensitivity of 62.5%, specificity of 
66.7%, and specificity of 71.4% for the external meniscus. 

Test reports are scarce [1, 2] and are based on Dr. D. Stol-
ler's classical descriptions, which remained unchanged 

approximately 50 years ago. However, recent studies have 
shown that this type of description does not adequately agree 
with the arthroscopic findings considered the gold standard 
for this type of lesion [3], which supports the idea that the 
concepts of diagnoses must be updated. 

On the other hand, the results of this study provide signif-
icant positive changes for the daily practice of Alcívar Hospi-
tal since they allow standardized and, therefore, more efficient 
communication between the Traumatology and Diagnostic 
Imaging services by providing a concordant, applicable, and 
replicable meniscal injury evaluation scheme, "the same lan-
guage for both specialties," which can be used both for the 
description of findings in magnetic resonance studies and for 
surgical reports of knee arthroscopies. This feature will favor 
and facilitate the diagnosis and comprehensive management 
of meniscal injuries in this health center. 

Notably, the main limitation of this study is the small sam-
ple size since, to apply it, the imaging schemes for Knee Mag-
netic Resonance Imaging in the Diagnostic Imaging service 
of the Alcívar Hospital had to be changed and adapted to the 
ISAKOS recommendations. This limited the sample to a 
small number of patients who met all the inclusion criteria of 
this study up to the time of implementation. However, this 
study can be reproduced quickly with a much larger sample 
by standardizing the acquisition of images and the classifica-
tion criteria between the Diagnostic Imaging and Traumatol-
ogy services. 

Conclusions 
Compared with arthroscopy, the Isakos classification is more 
sensitive and specific for diagnosing meniscal injuries than the 
Stoller classification. 

References 



DOI:10.61284/217                                                                                                                                                       Meniscus injuries | Imaging 

Actas Médicas (Ecuador) 2024;34(2) Page 166 

1. Wadhwa V, Omar H, Coyner K, Khazzam M, Robertson W, 
Chhabra A. ISAKOS classification of meniscal tears-illustration 
on 2D and 3D isotropic spin echo MR imaging. Eur J Radiol . 
2016 Jan;85(1):15-24. doi: 10.1016/j.ejrad.2015.10.022. Epub 
2015 Nov 2. PMID: 26724644. 

2. Chhabra A, Ashikyan O, Hlis R, Cai A, Planchard K, Xi Y, 
McCrum C, Shah J. The International Society of Arthroscopy, 
Knee Surgery and Orthopedic Sports Medicine classification of 
knee meniscus tears: three-dimensional MRI and arthroscopy 
correlation. Eur Radiol . 2019 Nov;29(11):6372-6384. doi: 
10.1007/s00330-019-06220-w. Epub 2019 May 21. PMID: 
31115621. 

3. Anderson AF, Irrgang JJ, Dunn W, Beaufils P, Cohen M, Cole 
BJ, Coolican M, Ferretti M, Glenn RE Jr, Johnson R, Neyret P, 
Ochi M, Panarella L, Siebold R, Spindler KP, Ait Si Selmi T , 
Verdonk P, Verdonk R, Yasuda K, Kowalchuk DA. Interob-
server reliability of the International Society of Arthroscopy, 
Knee Surgery and Orthopedics Sports Medicine (ISAKOS) clas-
sification of meniscal tears. Am J Sports Med . 2011 
May;39(5):926-32. doi: 10.1177/0363546511400533. Epub 
2011 Mar 16. PMID: 21411745. 

4. Calvo E, Rebollón C, Itoi E, Imhoff A, Savoie FH, Arce G. Re-
liable interobserver and intraobserver agreement of the Interna-
tional Society of Arthroscopy, Knee Surgery and Orthopedic 
Sports Medicine (ISAKOS) classification system of rotator cuff 
tears. J ISAKOS. 2022 Apr;7(2):56-61. doi : 10.1016/j.ji-
sako.2021.12.004 . Epub 2021 Dec 27. PMID: 35543666. 

5. Roses HG. Magnetic resonance imaging of the meniscus. Magn 
Reson Imaging Clin N Am. 2014 Nov;22(4):493-516. doi : 
10.1016/j.mric.2014.07.002 . Epub 2014 Nov 1. PMID: 
25442021. 

6. Esparragoza-Montero R, Rodriguez-Diaz J, Lanier-Dominguez 
J, Molero-Campos M, Puccia-Scimonello M. Evaluation of me-
niscal morphology and the relationship between the Diagnostic 
findings of magnetic resonance imaging and arthroscopy in knee 
injuries [ Evaluation of meniscal morphology and the relation-
ship between the diagnosis findings of magnetic resonance imag-
ing and arthroscopy in lesions of the knee ]. Invest Clin. 2009 
Mar;50(1):35-44. Spanish. PMID: 19418725. 

7. Lange AK, Fiatarone Singh MA, Smith RM, Foroughi N, Baker 
MK, Shnier R, Vanwanseele B. Degenerative meniscus tears 
and mobility impairment in women with knee osteoarthritis. Os-
teoarthritis Cartilage. 2007 Jun;15(6):701-8. doi: 
10.1016/j.joca.2006.11.004. Epub 2007 Jan 3. PMID: 
17207645. 

8. Kijowski R, Davis KW, Blankenbaker DG, Woods MA, Del Rio 
AM, De Smet AA. Evaluation of the menisci of the knee joint 

using three-dimensional isotropic resolution fast spin‒echo im-
aging: diagnostic performance in 250 patients with surgical cor-
relation. Skeletal Radiol . 2012 Feb;41(2):169-78. doi: 
10.1007/s00256-011-1140-4. Epub 2011 Mar 12. PMID: 
21399933. 

9. Mordecai SC, Al- Hadithy N, Ware HE, Gupte CM. Treatment 
of meniscal tears: An evidence-based approach. World J Orthop. 
2014 Jul 18;5(3):233-41. doi: 10.5312/wjo.v5.i3.233 . PMID: 
25035825; PMCID: PMC4095015. 

Statements 
Ethics committee approval and consent to participate 
This method is not required for clinical cases. 

Consent to publish 
The authors have written permission to publish images, radiographs, and pho-

tographs of patients who have identified them. 

Conflicts of interest 
The authors declare that they have no conflicts of interest. 

Author information 

Carlos Jacinto Valle Ochoa, Doctor of Medicine and Surgery from the Uni-

versity of Guayaquil (Guayaquil, 2002), Specialist in Imaging from the Univer-

sity of Guayaquil (2007). Member of the team and technical director of the Im-

aging service, Alcívar Hospital, Guayaquil, Ecuador.  

Mail: drcvalleo@hotmail.com 

 https://orcid.org/0009-0009-2509-2136 

Stalin Santiago Celi Simbaña, Physician from the Central University of Ecuador 

(Ecuador, 2017). Postgraduate doctor in Imaging from the International Univer-

sity of Ecuador, Guayaquil-Ecuador. 

Email: ssantiago.celi19@gmail.com 

 https://orcid.org/0000-0003-2091-9295. 

Jean Carlos Galló Valverde, Physician from the University of Guayaquil (Ecua-

dor, 2018). Postgraduate doctor in Imaging from the International University of 

Ecuador, Guayaquil-Ecuador. 

Email: medjeangallo@gmail.com 

 https://orcid.org/0000-0002-3709-3947. 

Jorge Carlos Zea Torres, Doctor from the University of Guayaquil, 

(Guayaquil 2018). Master in Occupational Health and Safety. Postgradu-

ate in Traumatology and Orthopedics. Alcívar Hospital. Guayaquil. Ecua-

dor. 

 https://orcid.org/0000-0001-5608-3122 

Paola Gonzalez Pazmiño, Medical Doctor Postgraduate in Imaging by the In-
ternational University of Ecuador, Guayaquil-Ecuador. Paola González Pazmiño, 
Postgraduate doctor in Imaging from the International University of Ecuador, 
Guayaquil-Ecuador. Email: pao217@hotmail.com https://orcid.org/0009-0009-
9806-278X. 
Email: pao217@hotmail.com 

https://linkinghub.elsevier.com/retrieve/pii/S0720048X15301431
https://link.springer.com/article/10.1007/s00330-019-06220-w
https://journals.sagepub.com/doi/10.1177/0363546511400533
https://linkinghub.elsevier.com/retrieve/pii/S2059775421003369
https://linkinghub.elsevier.com/retrieve/pii/S2059775421003369
https://linkinghub.elsevier.com/retrieve/pii/S1064968914000634
https://pubmed.ncbi.nlm.nih.gov/19418725/
https://linkinghub.elsevier.com/retrieve/pii/S1063458406003232
https://link.springer.com/article/10.1007/s00256-011-1140-4
https://www.wjgnet.com/2218-5836/full/v5/i3/233.htm
mailto:drcvalleo@hotmail.com
https://orcid.org/0009-0009-2509-2136
mailto:ssantiago.celi19@gmail.com
https://orcid.org/0000-0003-2091-9295
mailto:medjeangallo@gmail.com
https://orcid.org/0000-0002-3709-3947
mailto:faveiga@solca.med.ec


DOI:10.61284/217                                                                                                                                                       Meniscus injuries | Imaging 

Actas Médicas (Ecuador) 2024;34(2) Page 167 

 https://orcid.org/0009-0009-9806-278X. 
 

Carmen Matilde Navas Palma, Doctor from the University of Guayaquil (Ecua-

dor, 2015). Master in Occupational Health and Safety from the University of the 

Pacific, School of Business (Ecuador, 2022). Postgraduate doctor in Imaging 

from the International University of Ecuador, Guayaquil-Ecuador. 

Email: carmennavas.p@gmail.com 

 https://orcid.org/0000-0002-7749-1392.

 

Editor's Note 
The Journal of Medical Acts (Ecuador) remains neutral regarding jurisdictional claims in published maps and institutional affiliations. 
Received: November 1, 2024. Accepted: December 13, 2024. Published: December 14, 2024. 
Editor: Dr. Mayra Ordoñez Martínez. 
 

How to cite: 
Valle C, Celi S, Galló J, Zea J, González P. Diagnostic concordance of meniscal injuries between imaging vs arthroscopic findings 
using D. Stoller and ISAKOS classifications: Case series. Actas Médicas (Ecuador) 2024;33(2):162-171. 
 

Copyright 2024, Carlos Valle Ochoa, Stalin Celi Simbaña, Jean Galló Valverde, Jorge Carlos Zea Torres, Paola 

González Pazmiño, Carmen Matilde Navas Palma. This article is distributed under the terms of the Creative Commons CC BY-NC-SA 

4.0 Attribution License, which permits noncommercial use and redistribution provided the source, and the original author is cited. 
 

Correspondence: Carlos Jacinto Valle Ochoa. Email: drcvalleo@hotmail.com 

Address: Idelfonso Coronel y Mendez 2301, Guayaquil 090101. Diagnostic Imaging Service. Alcívar Hospital, Guayaquil, Ecuador. 
Telephone: [593] (04) 372--0100. 

https://orcid.org/0009-0009-9806-278X
mailto:carmennavas.p@gmail.com
https://orcid.org/0000-0002-7749-1392
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es
mailto:drcvalleo@hotmail.com

