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Letter to Editor

Dear Editor,

Recently, EAONO/JOS’s joint consensus paper on definitions, classification, and staging of middle ear cholesteatoma was published1. 
As it is the era of collection of and report on uniform and comparable data, this is a welcome consensus statement. Currently, we are 
setting up a new nationwide multicenter study in the Netherlands, entitled Dutch Cholesteatoma Data, in which we would like to 
implement this guideline. To inform colleagues about our local experiences and choices so far, we are writing this letter.

Although the EAONO/JOS consensus statements are clearly presented, we encountered some difficulties with the classification. 
First, we believe that the divisions of the middle ear space need further specifications. The anatomical sites as presented in the fig-
ure and the text of the consensus statements1 can be variously interpreted and show some “blank spots.” For instance, the borders 
used for the anterior epitympanic space are unclear, which, in addition to the variation in anatomy and exposition in this area (canal 
wall up, canal wall down, microscopic, and endoscopic), will most likely result in a non-uniform registration. Second, we strongly 
believe that there is a primary need to elaborate on the classification rather than simplify it with a staging system. Gathering classi-
fication data on extent, complication, and ossicular state, using an easy format will make it possible to monitor surgical outcomes. 
This will allow comparisons of data among different hospitals, publications, and classifications. When large numbers of data on 
outcomes in relation to classification become available, results can be used to propose different stages. To improve the practical 
applicability of the EAONO/JOS joint statement in our national study, we have proposed to our participating ENT surgeons the 
following modifications:

1. The borders of divisions of the middle ear and mastoid are further defined, and consequently, the figure of the consensus 
paper is refined [1]. 
In the EAONO/JOS consensus statement, the middle ear and mastoid spaces are divided into four sites to classify the extent of the 
cholesteatoma: difficult access sites (S), tympanic cavity (T), attic (A), and mastoid and antrum (M). The difficult access sites (S) fur-
ther include S1 (the supratubal recess) and S2 (the sinus tympani). We propose to define the anatomical divisions of the middle ear 
and mastoid in more detail using surgical and anatomical landmarks. These landmarks based on a selection of published papers on 
this topic are highly likely to be identified both on CT scans and during all types of surgical approaches and are thus less prone to 
various interpretations [2-4].

Table 1 summarizes our suggestions for further specification of borders between the different sites of the middle ear and mastoid. 
In addition, Figure 1 shows the updated illustration based on those refined borders.

An advantage of a more detailed description of these borders can be illustrated by the following examples that describe the dif-
ference between A and S1 anterior. In case a cholesteatoma extends to the head level of the malleus, but not further anteriorly, 
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A should be reported. In case a cholesteatoma extends anteriorly to 
the head of the malleus, S1 should be reported too. The head of the 
malleus is the most prominent landmark and likely to be visible on CT 
images with a microscope or endoscope. Further, the other borders 
are refined following this line of reasoning.

2. STAM system is elaborated to STAMCO by inclusion of the status 
of complications (C) and ossicular chain (O).
Classifications are designed to improve outcome comparison. One of 
the most important postoperative outcome measures is residual or 
recurrence of cholesteatoma, in which the location of the cholestea-
toma will probably be the most important perioperative parameter. 
This is perfectly registered in the STAM system. Still, two other post-
operative outcome measures, including complications and hearing, 
are not directly related to the perioperative extent of the cholesteato-
ma (STAM). As shown in Table 1, we propose including the alphabetic 

character C for the presence of pre or perioperative complications. 
The consensus statement does take complications into account by 
directly staging them as stage III or IV, but by doing so, information 
on the perioperative extent of the disease is lost. It is yet to be deter-
mined whether the presence of a complication is related to worse 
postoperative outcome. By omitting the information on the extent 
of the disease, it may not be possible to demonstrate such a relation-
ship. A better solution is to first implement a standard monitoring 
option of intracranial and/or extracranial complications, such as our 
intention with the letter C. It should be noted that cerebrospinal fluid 
leak (not mentioned in the consensus paper) may be considered an 
extracranial complication.

In line with the presentation by the Swiss Society of Otolaryngology–  
Head & Neck Surgery on their proposed classification during the 10th 
International Conference on Cholesteatoma in Edinburgh, 2016, we 
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Table 1. STAMCO cholesteatoma classification system: registration of the extent of cholesteatoma (STAM), complications (C) and ossicular chain status (O) 
during surgery based on STAM system as presented by EAONO/JOS.

Letter Explanation Further classified as To be defined by anatomical landmarks as

S Difficult access sites S1: Difficult anterior area The area anterior/antero-inferior to one of the following: 
  (anterior epitympanic space/supratubal recess) • Malleus head 
   • Cog 
   • Tendon of the tensor tympani 
   • Cochleariform process 
   • Virtual plane drawn through the anterior margin of the  
      tympanic annulus

  S2: Difficult posterior area The area posterior to an imaginary line between posterior 
  (sinus tympani) boundaries of the round and oval window, medial and  
   caudal to the pyramidal process, and medial to the vertical  
   portion of the facial nerve.

T Tympanic cavity  

A Attic/epitympanic space  This is the area between: 
   • Anterior: malleus head (part of the epitympanum) 
   • Posterior: fossa incudis or tip of the short process of the incus 
   • Superior: the tegmen middle fossa 
   • Lateral: the scutum and Shrapnell’s membrane at the level  
      of the tympanic annulus 
   • Medial: the labyrinth bone, facial nerve (tympanic portion) 
   The attic/epitympanic space contains the malleus head, body  
   of the incus, and short process of the incus.

M Mastoid & antrum  The anterior border of the mastoid & antrum starts posterior  
   to the fossa incudis/short process of the incus.

C Complication status Cn: No complication Remark: 
  C1: Extracranial complication Cerebrospinal fluid leak may be considered as an extracranial 
  C2: Intracranial complication complication.

O Ossicular status at the  On: No ossicles missing or destroyed Remark: 
 beginning of the surgery (intact ossicular chain) Add “p” behind when a prosthesis is present (for instance, O2p). 
  O1: One ossicle missing or destroyed, malleus present,  
  stapes present, incus missing or (partially) destroyed 
  O2: Two ossicles missing or destroyed, malleus present,  
  incus missing or partially destroyed, stapes  
  suprastructure destroyed 
  O3: Three ossicles missing or destroyed or any situation  
  with a fixed stapes footplate 
  Ox: Unknown status of the ossicles
We also recommend the registration of the location of cholesteatoma as follows: 
• STAM1CO=1 location 
• STAM2CO=2 locations 
• STAM3CO=3 or more locations, or one of the S locations involved 
Add “r” when a revision surgery in front is performed: rSTAMCO



additionally suggested including the alphabetic character O for os-
sicular chain status in the classification during surgery [5]. The status 
of the ossicular chain is important to report because this represents 
the impact of the cholesteatoma, and certain ossicles are more im-
portant in hearing reconstruction. Extending the classification con-
tributes to correlating hearing-related outcomes with the primary 
disease process [6]. The relevant aspects of existing classifications, as 
proposed in a recent review, are in our opinion better represented by 
the STAMCO system [7].

3. To currently postpone staging.
Based on the extent of the cholesteatoma and on the presence of 
extracranial or intracranial complications, the EOANO/JOS consen-
sus statement proposed to classify cholesteatoma into four stages 
[1]. This staging system implies a correlation between higher stage 
and worse outcome. As this correlation has yet to be demonstrat-
ed, it seems premature to currently implement this staging system. 
Therefore, we would like to propose the postponement of staging. In 
the future, when the classification system is widely implemented and 
has led to uniformity in reported case series, outcome data can be 
correlated to the classification. This can serve as the basis of a staging 
system. This is comparable to the way the internationally accepted 
TNM classification for malignant tumors has been implemented: first, 
the TNM classification by anatomical extent of the disease was ad-
opted in 1952. After several years of research, outcomes were pub-
lished and consensus meetings were held to stage the disease based 
on classification and outcome (for up-to-date version check www.
uicc.org/resources/tnm).

All in all, we would like to acknowledge the European and Japanese 
societies for their effort and great work on the classification and stag-
ing of middle ear cholesteatoma. It is a big step forward, and we are 
keen on implementing the classification in our national cholestea-
toma study. To facilitate its implementation as a national standard, 
we propose further refining the borders of divisions by anatomical 
landmarks and to modify the classification from STAM into STAM-
CO (S: difficult access Sites; T: Tympanic cavity; A: Attic/epitympanic 
space; M: Mastoid and antrum; C: Complication status; O: Ossicular 
chain status).
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Authors’ Reply

The EAONO/JOS classification and staging system is based on con-
sensus rather than evidence. The staging system is designed to re-
flect the difficulty in cholesteatoma eradication. In theory, stage 1 
disease should have a lower recurrent/residual rate than stage 2 or 3 
disease. The value of the JOS staging system has already been pub-
lished in a multi-center study [1]. There are other outcome parameters 
that are important for patients, such as dry ear rate, waterproofing 
rate, and hearing gain. Each of these is its own risk factors, e.g., dry 
ear and waterproofing are related to the cavity size in relation to 
the meatus size, postoperative hearing level is related to the ossic-
ular status, mucosa status, and presence of otorrhoea at the time of 
surgery [2]. Designing a single staging system that will encompass all 
these outcome parameters can only be done by evolution, even if it 
is possible. It is for the similar reason that cancer staging in general is 
based on survival rate rather than a multitude of outcome parame-
ters such as quality of life. 

The EAONO/JOS steering group designs the current EAONO/JOS 
system to make it user-friendly and convenient. When surgeons au-
dit their cholesteatoma surgery outcome data, they should include 
other parameters, such as age, primary vs. revision, mucosal status, 
ossicular status, reconstruction type, and hearing levels in addition 
to the EAONO/JOS classification and staging system. The advantage 
of the current EAONO/JOS staging system is that it is simple and intu-
itive as well as easy to use in conjunction with other parameters. For 
example, one can classify a cholesteatoma as occurring in the pars 
tensa, stage 2, M+I-S-. The proposed STAMCO appears to offer a code 
describing the extent of the cholesteatoma and ossicular status, rath-
er than an alternative staging system. This is not in conflict with the 
current EAONO/JOS staging system. I welcome and encourage the 
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Figure 1. Further specification of the divisions of the middle ear and mastoid 
space. See table for further explanation of borders.
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Dutch Cholesteatoma multicenter trial. It is relatively straight forward 
to translate the STAMCO data to the EAONO/JOS staging system. The 
EAONO/JOS steering group plans to set up an International Otology 
Outcome Group as a subcommittee of the Politzer Society to guide 
the further development of the staging system and encourage inter-
national collaboration. When we have a large dataset, we can add or 
delete certain parameters in the current EAONO/JOS staging system 
using factor analysis (updated version). We prefer the approach of 
building on the current staging system to avoid having many param-
eters to start with and then to remove the redundant ones. It is a 
project in progress. 

I like the anatomical definition of the STAM and the improved dia-
gram provided in the Letter to Editor, which I endorse.
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