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SOM CLEFT Scoring/Staging System for 
Tympanomastoid Cholesteatoma

Introduction
Cholesteatoma has the capacity for invasion, migration, change 

in differentiation, proliferation and recurrence which is quite 
similar to neoplasms however, with no DNA affections, that rules 
out the hypothesis of being a neo plastic lesion [1,2]. Bone erosion 
is a fundamental biologic behavior of cholesteatoma that can cause 
serious complications. It is stimulated by a variety of factors that are 
still debated [3,4]. In the early 1962, the American Joint Committee 
for Cancer Staging reported a standardized and widely accepted 
staging system for head and neck cancer. This allowed precise 
definition of the disease stage, planning treatment protocol and 
comparing outcome between different modalities and surgeons [5]. 
On the other hand, tympanomastoid cholesteatoma has no accepted 
scoring or staging system up till now. Many classifications/staging 
were adopted worldwide to find a universally accepted staging 
system to allow a meaningful exchange of information, standardize 
decisions regarding selection of the proper surgery, compare the 
outcome and expect prognosis; [6-17] yet, all these attempts failed 
to gain acceptance due to lack of clinical relevance [9,11]. With the 
exception of the Japan Otological Society (JOS) scoring/staging 
system and the European Academy of Otology and Neuro-otology 
system, none of these systems were authorized [10,12,17,18]. This 
staging dilemma of cholesteatoma is probably attributed to many 
variables including etiopathogenesis , location, extent, destructive 
capacity, variable surgical procedures and functional outcomes.

Review of Literature
First, Lien et al. [6] reported the CAO classification and 

staging, where “C” referred to the extent of cholesteatoma, “A” 
degree of tympanic membrane atelectasis and “O” the severity 
of ossicular destruction. A year later, Austin et al. [7] proposed 
another classification of chronic otitis media and staged the 
extent of cholesteatoma into four groups. This was followed by a 
more detailed attempt done by Meyerhoff et al. [8] who classified 
cholesteatoma on the basis of patho physiologic types, sites, 
Eustachian tube function, condition of the ossicular chain at 
surgery and presence or absence of complications. Saleh et al. [9]  

 
proposed the SOC staging system according to the site of origin and 
extension(S), ossicular damage (O) and preoperative complications 
(C). They used seven sites including the attic, antrum, middle ear, 
mastoid, Eustachian tube, labyrinth and middle cranial fossa. In 
2009, Telmesani et al. [11] utilizing the microscope and endoscope 
with thin cuts CT scan, proposed the ATM clinical staging system 
based on the extent of the disease in the attic (A), tympanum (T) 
and mastoid (M).

The committee on nomenclature of JOS proposed a consensus 
based cholesteatoma staging system that was modified over years. 
It started in 2008 for staging of pars flaccida (attic) cholesteatoma 
[10] and expanded in 2010 to include the two major types of 
retraction pocket cholesteatoma, pars flaccida and pars tensa 
cholesteatoma [12]. They divided the tympanomastoid space into 
four sections: protympanum (P), tympanic cavity (T), attic (A) and 
mastoid (M). Accordingly, three stages were defined: stage I, the 
lesion is confined to the attic or the tympanic cavity; stage II, the 
lesion extends beyond the attic or the tympanic cavity; and stage III, 
intra temporal and/or intracranial complications. 

Their final version was declared in 2015 to expand the 
range of cholesteatoma by adding cholesteatoma secondary to a 
tensa perforation and congenital cholesteatoma. They classified 
cholesteatoma into 4 stages: stage I: cholesteatoma localized in the 
primary site; stage II: cholesteatoma involving two or more sites; 
stage III: cholesteatoma with extra cranial complications and/or 
intra temporal pathologic conditions; stage IV: cholesteatoma with 
intracranial complications [17]. In 2012, Belal et al. [14] presented 
the TMC staging system, where (T) referred to the site of pathology 
in the tympanic cavity, (M) mastoid cavity involvement and (C) the 
presence of complications and staged cholesteatoma into 5 stages. 
Many other attempts for cholesteatoma staging were documented 
in the literature including Maresh et al. [13], TMC radiological 
classification [15] and the revised CAO staging system assumed by 
Kuo et al. [16]. Finally, the European Academy of Otology and Neuro 
otology and the Japan Otological Society (EAONO/JOS) collaborated 
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and produced a Joint Consensus Statements on definitions, 
Classification and Staging of Middle Ear Cholesteatoma, presented 
at the 10th International Conference on Cholesteatoma and Ear 
Surgery in Edinburgh, June 5–8, 2016. The final copy of this system 
was published in 2017, and was similar to that of the final version of 
the JOS staging [18]. We adopted a newly designed, objective, broad 
and decisive scoring/staging system, similar to cancer staging, for 
all types of tympanomastoid cholesteatoma that focused on the 
basic biologic behavior of this serious disease to cover all the black 
spots of the previous scoring and staging systems.

Materials and Methods
We created a scoring system to document the degree of 

tympanomastoid cholesteatoma aggressiveness. Our scoring 
system relied on clinical, radiological findings on a high resolution, 

thin cuts CT scanning of temporal bone and brain, confirmed with 
the intra operative findings. All bony items in the tympanomastoid 
area that could be affected by cholesteatoma were listed and scored 
in an ascending scale with a minimal score of 0 and a maximum 
one of 3. These items include: scutum (S), ossicles (O), mastoid air 
cells (M), posterior bony canal wall (C), lateral sinus plate (L), inner 
ear structures including SCCs and cochlea (E), facial nerve canal 
(F) and tegmen (T). These items were termed collectively SOM 
CLEFT scoring system. Cranial and intracranial complications were 
included as the highest score for each bone specifically in Table 1. 
Concerning the facial canal dehiscence, we followed Aslier et al. 
[19], Who scored only cases with direct contact with cholesteatoma 
debris and/or granulation tissue. According to our scoring system 
we classified cholesteatoma cases into 2 distinct groups.

Table 1: SOM CLEFT scoring system for cholesteatoma aggressiveness.

Bone State Grading Score

Scutum (S) Intact
Eroded

0
1

Ossicle (O)

Intact ossicular chain
One ossicle eroded
2 ossicles eroded

All ossicles eroded

0
1
2
3

Mastoid (M)

Free mastoid cells
Eroded air cells
Mastoid abscess
Mastoid fistula

0
1
2
3

Bony canal (C)
Intact canal wall

Eroded without fistula
Eroded with MM fistula

0
1
2

Lateral Sinus Plate (L)

Intact
Eroded

Eroded with sinus complications
Eroded with cerebellar abscess

0
1
2
3

Inner ear (E)

Intact
Erosion without fistula

Inner ear fistula
Inner ear fistula with labyrinthitis

0
1
2
3

Facial nerve canal (F)

Intact
Dehiscent without facial palsy

Dehiscent with partial facial paralysis
Dehiscent with complete facial paralysis

0
1
2
3

Tegmen (T)
Intact

Eroded
Eroded with ICC in MCF

0
1
2

MM: Meato Mastoid; ICC: Intra Cranial Complications; MCF: Middle Cranial Fossa

Group (A)

 Non-invasive cholesteatoma, cholesteatoma confined to the ME 
cavity with no or limited bone erosion involving the scutum and/
or ME ossicles. This type of cholesteatoma included all cases with 
S0-1O0-3.

Group (B)
Invasive cholesteatoma, cholesteatoma that extended beyond 

the confines of ME cavity to involve the mastoid air cells, with 

bone erosion of non ossicular (dangerous) structures, and/or 
crania land intracranial complications. This type of cholesteatoma 
included all cases with SanyOany+ any Mastoid CLEFT cholesteatoma. 
To be validated, we used the main framework of this scoring 
system in a previous original published data based on immune 
histo chemical detection of Ki-67, cytokeratin 13 and cytokeratin 
17 in cholesteatoma tissues collected from 19 patients with non-
recurrent acquired cholesteatoma compared to 8 deep meatal skin 
tissues used as control. Based on the number of eroded bones seen 
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radiologically and confirmed intraoperatively, our patients were 
classified into 2 groups; non-invasive (score 0~3, n=9) and invasive 
(score 4 or more, n=10). In that work, we found that both the 
proliferation/differentiation markers, Ki-67 and CK-17, were over 
expressed in the invasive group of cholesteatoma, and positively 
correlated with the grading score of bone erosion. In the present 
work, we added few modifications to our previously assumed 

scoring system to specify it more. Our new scoring system ranged 
from 0~20 according to the extent of cholesteatomatous bone 
erosion and complications.

Results
Based on our scoring system, we could stage cholesteatoma 

into 5 stages (Table 2):

Table 2: Staging of cholesteatoma and topography.

Stage Scoring Nomenclature Cholesteatoma Topography

Stage 0 S0O0 CIS: Cholesteatoma in situ Confined to ME, no bone erosion

Stage I S0-1O0-3 SO type cholesteatoma Confined to ME, erosion of scutum and/or ME ossicles

Stage II SanyOanyM1C0-1 Mastoid C cholesteatoma Extends and erodes mastoid air cells±canal wall erosion

Stage III SanyOany+any M2-3C2L1E1-2F1-2T1 Mastoid CLEFT cholesteatoma Cranial complications±tegmental, sinus plate erosion

Stage IV SanyOanyMany+any L2-3E3F3T2 High LEFT cholesteatoma ICC±labyrinthitis, complete VII paralysis

a)	 Stage 0: CIS (Cholesteatoma in situ) = S0O0 cholesteatoma 
i.e. cholesteatoma confined to the ME cavity with no evidence of 
bone erosion.

b)	 Stage I: S0-1O0-3(M,I,S) Cholesteatoma i.e. cholesteatoma 
confined to the ME cavity with limited bone erosion of the 
scutum and/or ME ossicles (malleus, incus and stapes).

c)	 Stage II: SanyOanyM1C0-1 Cholesteatoma i.e. cholesteatoma 
extended to and eroded the mastoid air cells with or without 
bony canal wall erosion.

d)	 Stage III: SanyOany+ any M2-3C2L1E1-2F1-2T1 cholesteatoma 
i.e. tympanomastoid cholesteatoma with cranial complications 
(mastoid abscess/fistula, meato mastoid fistula, labyrinthine 
fistula, incomplete facial nerve paralysis) with or without 
tegmental and sinus plate erosion.

e)	 Stage IV: SanyOanyMany+ any L2-3E3F3T2 cholesteatoma i.e. 
tympanomastoid cholesteatoma with intracranial complications 
and/or labyrinthitis, complete facial nerve paralysis.

This immunohistochemically confirmed scoring system 
documented cholesteatoma aggressiveness into 2 distinct groups, 
staged into 5 clinical stages that followed the protocol of cancer 
staging: Non-invasive cholesteatoma: including CIS (stage 0) and 
the SO type cholesteatoma (stage I) and Invasive cholesteatoma: 
included stages II~IV i.e. Mastoid CLEFT types of cholesteatoma.

Discussion
Many scoring/staging systems had been proposed for 

cholesteatoma; however, none of them gained acceptance. These 
reports focused either on cholesteatoma types [8,10,12,17] that are 
actually academic and of little clinical importance; or cholesteatoma 
extension [6-12] with or without ossicular erosion and associated 
complications [14-17]. Bone erosion is the most serious biologic 
behavior of cholesteatoma. Despite that, many scoring/staging 
systems focused only on ossicular erosion and neglected the more 
serious non ossicular bone erosion that could pave the way for 
serious complications [6,8,9,13,16,17]. In other systems, bone 

erosion was neglected completely [10,12,14]. 

Complications are the most serious outcome of cholesteatoma 
that could be fatal in some occasions. Surprisingly, many of these 
systems, as Meyerhoff et al. [8], SOC staging system [9], TMC staging 
system [14,15] and JOS staging systems [10,12,17] didn’t specify 
complications, mentioned them as numbers or collectively in broad 
terms. Other systems, like CAO classification, Austin et al. [7], 
Maresh et al. [13] rating system and the revised CAO staging system 
[16] neglected complications completely. Both Austin and ATM 
staging systems neglected both bone erosion and complications 
[7,11]. Actually, staging systems that neglected the most serious 
biologic behavior of cholesteatoma will be deceiving in evaluating 
this serious disease and should not be standardized. The last 
version of the JOS staging system and the EAONO/JOS system 
[17,18,20] although more broad and detailed ones that authorized 
by academic societies; yet, they are less decisive, more complicated, 
and time consuming systems that ignored non ossicular bone 
erosion and scored complications broadly. We suggested a new, 
strictly objective, broad, specific and decisive, simple and easily 
applicable scoring system for different types of tympanomastoid 
cholesteatomas. Our system was based on reporting eroded 
bones seen radiologically and confirmed intraoperatively, and 
various cranial and intracranial complications. Broad system 
means that it includes all temporal bone structures that could be 
eroded by cholesteatoma and various complications. Specific and 
decisive mean that it accurately specifies and scores each eroded 
bone in an ascending scale, and scores variant complications as 
the highest score for each related bone specifically. Thus, this 
scoring system gives a clear idea about cholesteatoma extension, 
aggressiveness and complications. In 2003, Sayed et al. [11] stated 
that cholesteatoma behaves like a locally malignant disease, yet it 
is non-neo plastic. Our staging system was based on the disease 
aggressiveness, similar to cancer staging protocols. According to 
the American Joint Committee [5] for Cancer Staging, the mere 
cartilage invasion in laryngeal carcinoma upgrades the disease from 
stage I to stage IV as it opens the way for cancerous spread outside 
the laryngeal confines. By emulating cancer staging protocol to 
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cholesteatoma, extension of the disease beyond the ME confines, 
with bone erosion of non ossicular (dangerous) structures and/or 
cranial, intracranial complications upgrade cholesteatoma, not the 
mere extent of cholesteatoma, nor its less important effect on ME 
ossicles. Stage 0 (Cholesteatoma in situ) refers to cholesteatoma 
localized to the ME cavity with no structural invasion [21]. 

In stage I (SO type cholesteatoma), it is still localized to the ME 
cavity with erosion of the scutum and/or ME ossicles. Erosion of the 
scutum declares cholesteatoma to the otologist without opening 
the way for any serious effects. Ossicular erosion might necessitate 
ossiculo plasty; yet, the disease still has no serious outcomes. At 
these stages, cholesteatoma is considered non-aggressive and non-
invasive and can be managed with a limited surgical approach. 
Stages II~IV classify the disease as an aggressive and invasive 
one that extends to the mastoid air cells, with bone erosion of 
non-ossicular temporal bone structures, and/or complications 
necessitating more radical surgery. This distinction was confirmed 
byan immunohistochemically study done by the authors and others 
to put an objective distinction between non-invasive and invasive 
cholesteatomas [20]. Being simple, decisive, specific and broad, one 
can say that our scoring/staging system is more advantageous than 
those described in previous reports. However, this system needs 
further researches and discussions to be universally approved and 
comparable to cancer staging systems.

Conclusion
SOM CLEFT scoring/staging system is a newly designed, 

objective, broad, decisive system for all types of tympanomastoid 
cholesteatoma that focused on the basic biologic behavior of this 
serious disease and covers all the black spots of the previous 
systems. It gives all the merits of cancer staging. Moreover, it was 
confirmed by an immune histo chemical study. Our system needs to 
be discussed and criticized by different otologic societies to gain a 
worldwide acceptance similar to cancer staging. Further researches 
are needed to correlate between our staging system and outcome of 
cholesteatoma surgery.
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