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Introduction
This work is to investigate the importance of the

integrity and pattern of the periosteal lining of the

mastoid cavity in the outcome and sequel of the

different types of the mastoid surgeries by detect-

ing its condition during the surgery and correlating

it to the postoperative prognosis.

Material and Methods
This was a prospective study included the revi-

sion mastoid surgeries operated upon between

the years 2010 and 2015 in two tertiary referral

hospitals and a private practice set up after was

approved by the national review board. It included

122 cases (74 were right side, 46 were left side,

101 were males, 21 were females and 8 were pe-

diatric cases). Cholesteatoma cases including the

second look cases were 27 cases and chronic

suppurative otitis media (CSOM) cases of non

cholesteatoma type were 95 cases. Different sur-

gical techniques were used as needed for the

cases situations and included 54 canal wall-up

mastoidectomies (including 4 second look opera-

tions) with or without tympanoplasty and 68 canal

wall-down mastoidectomies. Surgeries were done

by different surgeons but the author was involved

in most of them. Intra-operative multiple curettag-

es from the unhealthy-looking bone in direct rela-

tion to pathologic findings as granulations, polypi,

and cholesteatoma were collected and histopath-

ologically studied to determine the nature of the

bony tissue and the status of the periosteum. The
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Abstract
Objectives: To investigate the importance of the integrity and pattern of the

periosteal lining of the mastoid cavity in the outcome and sequel of the dif-

ferent types of the mastoid surgeries.

Methods: Revision mastoid surgeries (122 cases) of different kinds (both

canal wall-up and canal wall-down mastoidectomies) between the years

2010 and 2015 were included. Intra-operative multiple curettages from the

unhealthy-looking bone in direct relation to pathologic findings as granula-

tions, polypi, and cholesteatoma were collected and histopathologically

studied to determine the nature of the bony tissue and the status of the peri-

osteum. Preoperative computed tomography (CT) scans for both revision

and primary surgery for every case were evaluated whenever possible.

Results: In all cases, periosteal problems could be detected. Periosteal

layer deficiency in 1 or more areas of the mastoid cavity was present in al-

most all cases, and it was always replaced by granulation tissue or un-

healthy bony tissue. Periostitis was suspected in 23 cases (18%), whereas

osteitis of different levels of severities was suspected in 69 cases (57%).

Sclerotic and diploic cellularity types of mastoid were mostly affected. In ad-

dition, when the primary surgery was performed in cellular mastoid, these

pathologic findings were very minimal.

Conclusions: Healthy integral periosteal lining of the mastoid cavity seems

to be an essential factor for the cavity stability and surgery outcome. De-

tailed understanding of the mastoid cavity development, anatomy, and his-

tology together with the studying of the preoperative CT scans helps in pre-

serving the integrity of the cavity periosteum during surgery.
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procedures associated to the creation of the histo-

pathological were followed the description of Pap-

arella et al.11 Preoperative computed tomography

(CT) scans for both revision and primary surgery

for every case were evaluated whenever possible

to correlate the radiological findings to the clinical

and histopathological findings.

Results
Periosteal changes or deficiency usually associat-

ed with surrounding bony pathological changes

could be detected in all cases. Periosteal layer

deficiency or absence in one or more areas of the

mastoid cavity was present in almost all cases,

and it was always replaced by granulation tissue

or unhealthy bony tissue. Periostitis was suspect-

ed in 23 cases (18%). It was appreciated by the

chronic changes in the periosteal layer with local-

ized areas of new bone formation. The new bone

formation in the subperiosteal layer denoting that

a lesion (usually a subperiosteal abscess) raises

the periosteum away from the bone with new ossi-

fication on the original bone that is growing at a

rate which is faster than the periosteum can grow

or expand, so instead of dimpling, the periosteum

tears away and provides ossification, very much

like the concept of Codman triangle. In some cas-

es, some areas of the periosteal reaction was

sever enough to resemble the aggressive rapid

bone formation not the slow benign one with new

bone lamellated or amorphous, single layered or

multilayered, solid or spiculated, these sever

changes usually associated with sever recurrent

primary disease, granuloma or aggressive choles-

teatoma. This picture of non-suppurative ossifying

periostitis with proliferation of periosteum and

subperiosteal bone formation can be compared to

the picture of the periostitis ossificans or scleros-

ing osteomyelitis of Garré but on a limited scale.

However, the areas of aggressive periosteal reac-

tion with inflammation of the soft-tissue around it

can be compared to the florid reactive periostitis

ossificans. The surrounding bone showed histo-

pathological picture of osteitis and osteomyelitis

of different levels of severities in 69 cases (57%).

The histological studies showed some spaces

filled with inflammatory exudate which does not

progressed to actual formation of pus, inflamma-

tory cells as neutrophils, polymorphonuclear leu-

kocytes, also lymphocytes and plasma cells, de-

generated osteoblasts bordering the bony

trabeculae, areas of bone resorption and some

sequestrum and involucrum like formation denot-

ing chronic osteomyelitis or chronic focal scleros-

ing osteomyelitis (condensing osteitis) with  pro-

liferation rather than destruction due to the dense

of the  trabeculae of the bone bordered by an ac-

tive layer of osteoblasts with areas of focal osteo-

blastic activity and the mosaic pattern which is

due to repeated periods of resorption followed by

repair. The soft tissue surrounding is fibrous and

shows proliferating fibroblast, small capillaries,

lymphocytes, plasma cells, and polymorphonucle-

ar leukocytes. These also could be appreciated

on studying some of the cases CT scans on a ret-

rograde bases. 

These  findings  could be  related mainly to the

extent and type of mastoid pneumatization, type,

stage and activity of the primary, residual and / or

recurrent disease, patient age and technique of

first surgery. Studying whatever available CT

scans for the case could appreciate these con-

cepts. When the mastoid was of sclerotic or diplo-

ic cellularity type before the primary surgery, the

pathological changes was very sever. This was

also the in pediatric cases, extensive cholesteato-

ma and extensive primary surgery.  The least

pathological changes were when the primary sur-

gery was performed in cellular mastoid especially

in adults. When mastoid cavity was obliterated by

any of the periosteal flaps during primary surgery,

the pathological changes were very minimal.

The average follow-up of cases after the revision

surgery was twelve months. The prognosis of cas-

es was very relative to the periosteum and bone
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pathological status with directly proportional, the

worst the periosteum and bone situation was en-

countered during surgery the worst the prognosis

of the case with surgery failure, granulation tissue

or polypi formation and / or wet unhealthy mastoid

cavity.
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Discussion
The primary objective in the surgical management

of chronic suppurative otitis media (CSOM) with

or without cholesteatoma has been usually the

eradication of disease, as well as ensuring a dry

and safe ear.1 Together with avoiding complica-

tions and preserving or restoring hearing as much

as possible, they forming the main measurable

outcomes of mastoid surgery. However eradica-

tion of the disease and creating dry, safe ear is

the basic factor for considering surgery either suc-

cessful or not.2 The high rate of the surgical fail-

ures including the residual and recurrent disease

have led to the hundreds of the published re-

search, suggesting methods and protocols of

treatment and have built controversies in the sur-

gical management include the choice in surgical

approach, that is, canal wall down (CWD) or canal

wall up (CWU), and the need for staged opera-

tions.3,4 Many factors have been proposed and

discussed as causes of failure to create dry and

safe ear, among them is a periosteal lining or cov-

erage of the mastoid cavity and mastoid air cells

system.5,6 However, the role of periosteal lining

was mainly discussed and investigated regarding

the mastoid cavity obliteration by neo-

osteogenesis under the periosteal flap as histo-

logical investigations relating fracture-healing pro-

cess have shown that intra-membranous bone for-

mation begins under the periosteum in a few days

after fracture formation and bridging between frac-

ture fragments begins in 4 weeks.7 Calcification

foci were observed indicating osteoblastic activity

in histological investigations of a cavity wall biop-

sy taken from a patient in 6 months after surgery

using one type of the periosteal flaps and new

bone formation filling the mastoidectomy cavity

under the flap was detected in the postoperative

temporal bone CT images taken in the 1st, 12th

and 24th months.5 

The presence of healthy and integral periosteal

lining of the mastoid cavity either the primary lin-

ing or a secondary lining via periosteal type flap

has many effects and benefits in mastoid surger-

ies and healing beside enhancing the neo-

osteogenesis. The mastoid bone is formed of a

communicated bony air-cells system of varies de-

grees and distribution.8 Histologically, it is a can-

cellous bone with trabeculae forming small cavi-

ties: the mastoid cells, lined by respiratory

mucosa forming a mucoperiosteal layer, with a

fatty layer and hematopoietic tissues and per-

meated by blood vessels.9,10 Compared to the

paranasal sinuses,  the mastoid air-cells system

is very similar anatomically and histologically and

subsequently the same prognostic factors can be

applied on it intra- and postoperatively. It is very

well established now that the restoring ventilation

and drainage without total removal of the mucosa

from the major sinuses together with the status

and integrity of the periosteal lining of the sinuses

are the major factors in the success of functional

endoscopic sinus surgery.12-14 This based on the

concept that, if the periosteum could be preserved

on the surface of the bone, normal mucosa could

regenerate over the periosteum without formation

of granulation or scar tissue and without reducing

the size of the cavity, changing it from radical to

functional surgery.12 The other factor which

makes the periosteum an important element in

mastoid surgery is the pathological nature of the

chronic suppurative otitis (CSOM) media as a mu-

coperiosteal disease which makes the periosteal

affection and involvement inevitable.15 In addi-

tion, the nature and extent of the temporal bone

and mastoid pneumatization which is usually limit-

ed or hypocellular in case of chronic otitis media

(COM) would force the surgery and drilling to take

place in a sclerotic bone which should result in an

artificial cavity not lined by periosteum and should

heal by granulation tissue and normal mucosa will

never grow in it. The hypocellular or sclerotic

mastoid would result from a number of middle ear

diseases which are associated with pathologic
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bone modeling, either formative or resorptive as

experimental studies on middle ear infection have

shown varying degrees of both osteoresorption

and osteoneogenesis and this is conceivably in

support of the environmental theory of mastoid

pneumatization, claiming inflammatory disease as

the cause of a sclerotic mastoid.16-17

conclusions: 

Healthy integral periosteal lining of the mastoid

cavity seems to be an essential factor for the cavi-

ty stability and surgery outcome. Detailed under-

standing of the mastoid cavity development, anat-

omy, and histology together with the studying of

the preoperative CT scans helps in preserving the

integrity of the cavity periosteum during surgery.

Periosteal flaps of different types obliterating the

mastoid cavity can be of great value when the pa-

thology involved the periosteum, it is impossible

to find or leave intact periosteum or it is inevitable

to breach the periosteum.
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