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gtudies on the Classification and Related Pathological
Findings of Appendicifis

Sun Young Kim, MD; Chai Hong Chung, MD

Department of Pathology, Keimyung University
School of Medicine, Taegu, Korea

Appendicitis is still one of the serious acute abdomen at the moment which requires prompt
surgical intervention with high attack rate and considerable complications. Current pathological
classification of the appendicitis is least not satisfactory. And the pathogenesis of which is not
clearly elucidated yet. With this reason, the author has conducted a study to see if the newly
revised Butler’s classificalion is valid by reclassifying 804 cases of previously diagnosed materials
of appendicitis stocked at the Keimyung University Dongsan Hospital, 1984 to 1987.

Ultrastructural and bacteriological study of the acute appendicitis were carried out, specimens
taken at the site of operation, to clarify the possible pathogenesis of the disease, on the materials
of 19 and 36 cases, respectively.

The results were as follows:

1. Reclassified 804 cases of appendicitis showed following findings: acute early appendicitis, 6
cases; acute simple appendicitis, 126 cases; acute suppurative appendicitis, 257 cases; acute
gangrenous appendicitis, 68 cases; acute perforated appendicitis, 169 cases; acute and chronic
appendicitis, 42 cases; and chronic appendicitis, 6 cases.

2. It appears that the perforation observed in acute appendicitis is the consequences of transmural
necrosis, the latter being induced by both suppurative liquefactive burrowing and infarction.

3. In the case of acute and chronic appendicitis, one can find a focus of granulation tissue
with or without fibrosis surrounded by a field of acute appendicitis lesion. With this histologic
{indings, one can surmise that fibrous obliteration of the appendix may be a sequelae of acute
appendicitis.

4. The bacteriological study showed that most frequent bacterial growth is E. coli and
Bacteroides group which are normal flora one can find in the intestine.

5. Massive exudate outside of the blood vessels in the inflammatory focus with a feature of
leukocytic emigration along with a finding of thrombosis is well illusirated by TEM. Reduced
number of microvilli, swollen and stubby, are found in the case of acute early appendicitis by

SEM. Suppurative changes of the appendiceal mucosa also can be demonstrated along with
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microorganisms in the advanced lesion.

It is, therefore, concluded that newly revised classification of appendicitis is considered adequate

and bacteriological study failed to establish a prevailing concept of microorganism etiology. It

appears that SEM study of the appendicitis lesion may be more rewarding than that of TEM.
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dicitis) : 357 Agol A % A Fabdelt
el ek (=zd 1.

2) ¥4 244 39 %7 o (Acute simple appe-
ndicitis) : 243 F-& . o] 42 Ao A4 5
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AA slgel. o] F 2.5% glutaraldehyde - (0.1M
phosphate buffer, pH 7.4)20.2 0—4°Ce] 247}
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A WA FA27] FFEADE 64 %) 23
3 no pathologic lesmnT_— 105¢] (13%)7F 94
tE 1.

Table 1. Distribution of patients’

1. Ha|=x|sH

No. of patients %

Acute appendicitis 626 78
Acute early appendicitis 6 1
Acute simple appendicitis 126 16
Acute suppu. appendicitis 257 | 32
Acute gangre. appendicitis 68 . 8
Acute perforated appendicitis 169 21

Chronic appendicitis 6 1

Acute and chronic appendicitis 42

No pathologic-lesion 105+ 13

Miscellaneous* 25 i3

Total goa! 100

* Miscellaneous
Mucocele
Diverticulitis
Mucocele with diverticulitis i
* Periappendicitis 16
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Table 2. Fecalith, Dilatation and Thrombosis

A*B C D E F G
Fecalith 1** 4 11 7 14 0 19
Dilatation 3 21 81 46 91 8 9
Thrombosis 0 210 52 0 0

*A: Acute early At

: Acute simple A

: Acute suppurative A

: Acute gangrenous A

: Acute perforated A

: Acute and chronic A

: No pathologic lesion

: Appendicitis

: No. of patients
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A& F A4 E. coliz} 294 (33%)= 7}
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Table 3. Duration of Appendicitis
Types of appendicitis Durationgdays)*
Acute early appendicitis RN
Acute simple appendicitis “ 1.6
Acute suppu. appendicitis AR N
'Acute gangre. appendicitis © 2.0
Acute perforated appendicitis 2.8
Acute and chronic appendicitis 3.7
Chronic appendicitis ) 8.3

* Interval between onset of the symptom
until operation

Table 4a. Age Distribution of Acute Appendicitis

Type AcuteAppendicitis*
Agx No %

0—9 25 4
10—19 148 22
20—29 140 21
30—-39 89 13
40—49 81 12
50—59 83 12
60—69 58 9
70 ’ 44 7

Total 668 100

* Acute appendicitis includes early, simple,
suppurative, gangrenous, perforated appe-
ndicitis; and acute and chronic appendicitis.
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Table 4b. Age Distribution of Acute perforated

Appendicitis

Type Acute perforated Appendicisis
Age No %
0—9 9 5
10—19 30 18
20—29 21 12
30—39 18 11
40—49 16 10
5059 22 13
60—69 29 17
70 24 14
Total 169 100

Table 5. Bacterial Growth in 36 Random Patients

No. of isolations
of stated bacterial

Bacterial species species

A*B C D Total
(B)**(13) (7) (11) (36)

Aerobes
E. colt
Streptoccus spp.
Enterococci
Other
P. alcaligenes
K. oxyioca
M. osloensis
K. pneumoniae
P. aeruginose
P
P.
S
P
(&

312 5 9 29

—
—

. vulgaris
. mirabilis
. aureus
. alcalifaciens
. diversus
No growth
Anaerobes

MO OO OO0 0 OO0 MM OoON
OO OO O =N O R e ke e e
OO MO OO RO W
O O e O O R NHWwO W
D) R e = NNNWWS RN

. lhetaiotaomicron 0
. fragilis 1
. distasonis 0
. oralis 1
0
0
0

oI~ T I~ I -

. vulgalus
Peptococcus spp.
Nonspecific anaerobes
No growth 3 5

_ O O W
B O R OO O = -
W o o0 O 0 oo N

[ S A VO JC I -

21

*A: Acute simple appendicitis
B: Acute suppurative appendicitis
C: Acute perforated appendicitis
D: No pathologic lesion

*%( ): No. of patients
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Fig. 1.

Fig. 2.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig, 8,

Fig, 9.

Fig. 10.

Fig.11.

Fig.12.

Fig.13.
Fig. 14,

Fig. 15.

Fig. 16,

Legends

Acute early appendicitis. Focal mucosal ulceration with neutrophilic infiltrates, limited tor

‘the mucosa and submucosa: (hematoxylin & eosin, x 100).

Acute simple appendicitis. Neutrophilic infiltration in the muscularis, reaching to the
serosa (hematoxylin, & eosin, x 100). )

. Acute suppurative appendicitis. More extensive flbrmosuppuratlve exudate in the serosa.

than that of Fig 2 (hematoxylin & eosin, x 100). .,

Acute gangrenous appendicitis.. Areas of gangrenous necrosis, admixed with heavy
disintegrated neutrophilic infiltrates (hematoxylin & eosin, x 100).

Acute perforated appendicitis. Note suppurative liquefactive burrowing throughout the:
entire thickness of wall (hematoxylin & eosin, x 100). . : N
Acute perforated appendicitis. Transmural pecrosis (infarction) is seen-in close prox1m1ty
to the perforation site (hematoxylin & eosin, X 100). 5
Acute and chronic appendicitis. - Polypoid growth of granulation tissue w1th reepltheha,llza—
tion, filling the lumen; the adjacent mucosa appearing ulcerated with. neutrophilic:
infiltration (hematoxylin & eosin, x 100). .

Chronic appendicitis. Intraluminal fibrous obhteratlon with scanty mflltra,tes of monon-
uclear cells and some eosinophils (hgrgatoxyhn & eosin, x 200).

The capillary situated in the inflammatory site of acute appendicitis, ‘sh.t’)wing the wall
to be flattened and H-nl'ng epithelium denuded. Surrounding exudate consists of neut;ophils,
histiocytes and plasma cells (x 4, 800). .

This is from the inflammatory focus of muscularis of acute appendicitis. Neutrophils are:

. observed in and outside of the blood vessels, the wall of which is markedly attenuated,

situating about middle of the photograph, perpendicularly (x 4,800).

A thrombus, made up of fibrin and platelets, middle right, from the case of acute
appendicitis (x 4, 800).

Inflammatory cells of neutrophil and eosinophil of a case of acute appendicitis (x 9, 600).
Plasma cells, with abundant ribosomes, in the upper portion (x 4, 800).

Scanning electron micrograph of the surface epithelium of the normal appendix. The closely
packed microvilli (Mv), coverng the simple columnar cells, reveal them to be short and!
uniform. Two goblet cells contain mucinogen granules (MG) (x 5, 100).

Apical view of microvilli of acute early appendicitis, The surface epithelium possess a.
sparse number of microvilli in an area (upper). Microvilli are swollen, stubby and fused
(arrow) (x li, 200). A ,

The mucosal surface of acute suppurative appendicitis. The luminal surface ‘is covered with.
thick fibrinosuppurative exudate and mucus material. Numerous, small, round, granular
structures (0.3-1.0xm) which is believed to be microorganisms are scattered within this.
exudate (x 3, 100).
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