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Autoimmune gastritis (AG) can be easily recognized
when the histological features are fully developed,
but recognizing AG before the complete loss of the
oxyntic mucosa is more challenging. One feature of
fully developed AG is enterochromaffin cell-like
(ECL) hyperplasia, but its presence or absence in
earlier stages of AG has not been fully evaluated. A
retrospective study of biopsy specimens from 40
patients was performed; all of the patients were
originally diagnosed with possible AG based on the
presence of lymphocytic infiltration and damage to
oxyntic glands and/or the presence of metaplastic
epithelium that disproportionately involved the
body mucosa. Nineteen cases had follow-up sero-
logical studies for anti–parietal cells and/or anti–
intrinsic factor antibodies: 13 were positive and 6
negative. The remaining 21 cases were indetermi-
nate because of incomplete testing. The histological
findings were similar in the patients who were se-
rologically positive and those who were indetermi-
nate for AG. In all of these cases, the oxynticmucosa
showed lymphoplasmacytic infiltrates within the
lamina propria with focal gland infiltration and
damage. Sixty-five percent (22/34) of the cases
showed intestinal and/or pyloric metaplasia, and
85% (29/34) showed parietal cell pseudohypertro-
phy. Chromogranin stains were performed in 11 of
13 cases with positive serological markers for AG,
and all showed at least linear ECL cell hyperplasia.
In contrast, none of the six cases with negative se-
rological studies had linear ECL cell hyperplasia, P
< .001. In conclusion, the following constellation of
findings supports a diagnosis of AG before the com-
plete loss of oxyntic mucosa: deep or diffuse lym-

phoplasmacytic infiltrates within the lamina pro-
pria with foci of gland infiltration and damage,
epithelial metaplasia, parietal cell pseudohypertro-
phy, and ECL cell hyperplasia at the linear or
greater level.
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Autoimmune gastritis (AG) is an inflammatory con-
dition of the stomach that is associated with auto-
antibodies to parietal cells and intrinsic factor and
can lead in a small percentage of patients to de-
struction of the oxyntic mucosa, pernicious ane-
mia, and the development of carcinoid tumors that
are typically indolent. AG is also referred to as Type
A gastritis and is recognized as a corpus-restricted
atrophic gastritis in the updated Sydney classifica-
tion system (1). In fully established AG, the body
mucosa is inflamed and shows extensive atrophy
with replacement of the oxyntic glands by intestinal
and pyloric metaplastic epithelium, whereas the
antral mucosa is relatively spared. Autoimmune
gastritis is often easily recognized when these
changes are fully developed and adequately sam-
pled, but earlier manifestations of AG are more
challenging to recognize. The following histological
features of AG have recently been described in
cases without total loss of the oxyntic mucosa (2, 3):
(1) a mononuclear infiltrate within the lamina pro-
pria that was often heavier in the deep, glandular
portions, (2) foci of lymphocytic infiltration and
destruction of oxyntic glands, (3) intestinal and/or
pyloric gland metaplasia, and (4) pseudohypertro-
phy of the remaining parietal cells with parietal cell
snouting similar to that seen in patients on proton-
pump inhibitors (PPI). Finally, one third of cases
also showed hyperplasia of the enterochromaffin-
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like (ECL) cells using hematoxylin and eosin (H&E)
stains alone (2).
Despite these careful initial descriptions of AG

before the complete loss of the oxyntic mucosa, this
pattern of gastric injury is frequently underrecog-
nized on endoscopic biopsy specimens. Further-
more, several difficulties can arise when evaluating
biopsy specimens for AG. First, none of the above
histological features alone are diagnostic. Second,
inflamed and partially atrophic mucosa from the
antral–oxyntic transitional zone can mimic the
patchy atrophy and pyloric metaplasia seen in AG.
Third, ECL cell hyperplasia can be difficult to rec-
ognize on H&E stains alone. Therefore, this study
was undertaken to evaluate the diagnosis of AG on
endoscopic biopsy specimens of body mucosa that
still had oxyntic glands. We also employed immu-
nostains for gastrin (a negative stain indicates that
the biopsy specimen is truly from the body and not
from the antrum or antral–oxyntic transitional zone
(4, 5)) and chromogranin to evaluate for ECL cell
hyperplasia.

MATERIALS AND METHODS

Forty stomach biopsy specimens were retrospec-
tively collected from the time period of January
1991 to August 2000 from the Johns Hopkins Hos-
pital surgical pathology files. All cases still had re-
sidual oxyntic mucosa. By customary practice dur-
ing this time interval, a diagnosis of AG when
oxyntic glands were still present was suggested
when biopsy specimens showed foci of lymphocytic
destruction of oxyntic glands, often accompanied
by intestinal and pyloric metaplasia. When the
above histological findings were identified, the pa-
thology reports recommended that serological
studies be performed for antibodies to parietal cell
and intrinsic factor.
Follow-up gastric biopsies were also available for

examination in nine patients. The patients’ medical
records were reviewed for relevant medical history.
Patients were classified as positive for AG if sero-
logical studies were positive for either anti–parietal
cell or anti–intrinsic factor antibodies and negative
if both serologies were negative. When neither se-
rological study was available, or when only partial
testing was available and was negative, the patients
were classified as indeterminate for AG. Serum gas-
trin levels were also available in a subset of patients
and are correlated with the serological status and
the chromogranin immunostaining results but
were not used to classify individuals as positive or
negative for AG
Histological sections were obtained from

formalin-fixed, paraffin-embedded tissues. The fol-
lowing stains were performed: H&E, Diff-Quik, pe-

riodic acid–Schiff/Alcian blue at pH 2.5, gastrin (1:
4000 dilution, Zymed Laboratories Inc, San
Francisco, CA), and chromogranin (1:4000 dilution,
Boehringer Mannheim, Indianapolis, IN). All sec-
tions of the antrum and body were evaluated for
Helicobacter pylori on Diff-Quik stains. The follow-
ing histological features were scored on a scale of 0
to 3 (0 � none, 1 � mild, 2 � moderate, and 3 �
marked): degree of active inflammation, chronic
inflammation, and intestinal and pyloric metapla-
sia. Pancreatic acinar-type cells were considered to
be metaplastic in origin, although others have sug-
gested that they may also represent developmental
abnormalities (6). Periodic acid–Schiff/Alcian blue
stains were also available and confirmed the pres-
ence of intestinal metaplasia. ECL cell hyperplasia
in the gastric body was evaluated using chromo-
granin stains in 35 available cases and was scored
as normal, simple, linear, or nodular hyperplasia
using the modified Solcia classification schema (7,
8). Briefly, simple hyperplasia showed a mild in-
crease over normal that did not reach the level of
linear hyperplasia. Linear hyperplasia was charac-
terized by glands with five or more adjacent
chromogranin-positive cells. Nodular hyperplasia
was diagnosed when nodular aggregates of at least
five chromogranin-positive cells were seen. In the
human stomach, gastrin cells are absent from the
body mucosa (4, 5), and gastrin immunostains were
performed in 33 available cases to ensure that the
biopsied tissue was from the body.

RESULTS

Clinical Features
A total of 40 cases were reviewed, including 27

women and 13 men, with an average age at biopsy
of 61 � 16 years (range, 29–84; median, 64), with no
significant difference in ages between men and
women (P � .9; Student’s t test). Twenty-six pa-
tients were Caucasian, 11 were African-American, 2
were Asian, and 1 was Arabic.
Serological studies allowed classification of pa-

tients in 19 cases (Table 1). Of these, 11 patients
were positive for parietal cell antibodies and 2 for
intrinsic factor antibodies. In one patient, anti–pa-
rietal cell antibodies were negative after the index
biopsy, but a subsequent biopsy 8 months later
again showed changes suspicious for AG, and re-
peat testing was positive at a titer of 1:640. Serum
gastrin levels were measured in 15 patients and
were elevated in 14, ranging from 165 to 2963
pg/mL (normal, �100). Seven of these patients
were positive for AG based on serology and had a
median serum gastrin level of 581 (range, 212–2963
pg/mL) versus a median serum gastrin level of 120
in two patients classified as negative for AG. The
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remaining six patients were classified as indetermi-
nate for AG and had a median gastrin level of 809
pg/mL (range, 231–1488 pg/mL; Table 1).

Two patients classified as positive for AG had
macrocytic anemia at presentation, and two more
patients were Vitamin B12 deficient, including one
classified as positive and one as indeterminate for
AG. Seven of the patients were on PPI at the time of
biopsy, including four patients classified as positive
for AG and three as indeterminate. The remaining
28 patients were not taking PPI, though an ade-
quate drug history was not available in five cases.
Serological studies for H. pylori were positive in six
cases that were classified as positive (n � 3) or
indeterminate (n � 3) for AG and were negative in
one case classified as positive for AG.

Evidence of additional autoimmune disease was
present in a total of six female patients classified as
positive (n � 3) or indeterminate for AG (n � 3), two
of whom had multiple autoimmune processes:
Sjögren’s syndrome (n � 3), inflammatory periph-
eral neuropathy (n � 2), discoid lupus erythemato-
sus (n � 1), overlap syndrome with rheumatoid
arthritis and systemic lupus erythematosus (n � 1),
myasthenia gravis (n � 1), and autoimmune hepa-
titis (n � 1). An additional six patients were hypo-
thyroid, including four classified as positive for AG
and two as indeterminate. None of the patients had
Type I diabetes mellitus, though seven had Type II
diabetes mellitus, including three patients classified
as positive for AG, three as indeterminate, and one
as negative.

Histological Features
The histological features of the 13 patients with

clinically confirmed AG and the 21 patients classi-
fied as indeterminate for AG were essentially iden-
tical and are combined in the following description.
There were two histological features common to all
34 of these biopsy specimens. First, a mild to mod-
erate mononuclear infiltrate composed of admixed
lymphocytes and plasma cells was present within
the lamina propria and was either diffuse in nature

or somewhat heavier in the deeper portions of the
mucosa (Fig. 1A; Table 2). Second, all cases showed
patchy oxyntic gland infiltration and damage by
lymphocytes (Fig. 1B). The remaining histological
findings were present in most but not all cases.
Parietal cell pseudohypertrophy was seen in 29
(85%) patients (Fig. 1C), seven of whom were on PPI
at the time of biopsy. Metaplastic epithelium was
present in 65% of the cases, including intestinal
metaplasia in 16 cases (Fig. 1D), pyloric metaplasia
in 16 cases (Fig. 1E), and pancreatic acinar cell
metaplasia in 2 cases (Fig. 1F). Mild active inflam-
mation was seen in seven cases. Three of the biop-
sies were positive for H. pylori on Diff-Quik stains.

Gastrin immunostains were negative in all but
one case, indicating the biopsies were truly from
the oxyntic mucosa. The single positive case was
from the indeterminate group, and on review, the
biopsy specimen had fragments of both oxyntic and
antral–oxyntic transitional mucosa. ECL cell hyper-
plasia could be identified on H&E stains in some
cases (Fig. 1G). Chromogranin stains were per-
formed in 11/13 cases classified as AG, and all
showed at least linear ECL cell hyperplasia (Fig.
1H). One patient had a carcinoid tumor, and a
second patient was also found to have a carcinoid
tumor on subsequent biopsies. In contrast, only
one of six patients with negative serological studies
showed ECL cell hyperplasia at the linear level (P �
.001, chi-square test). ECL cell hyperplasia (linear or
nodular) was also seen in 13/18 patients classified
as indeterminate for AG.

The ECL cell hyperplasia results correlated well
with the serum gastrin studies in those patients that
were tested. Both elevated serum gastrin levels and
at least linear ECL cell hyperplasia were seen in all
of the 13 tested patients that were either positive or
indeterminate for AG (Table 1). In contrast, serum
gastrin levels were either normal or slightly elevated
in both of the tested patients classified as negative
for AG, and neither had ECL cell hyperplasia at the
linear level (Table 1).

TABLE 1. Classification of Patients Based on Serological Study Results along with Available Serum Gastrin Levels

Classification for
Autoimmune Gastritis

Serological Autoantibodies Median Serum Gastrin Levels, pg/mL

Positive (N � 13) 7 (�PC; �IF) 581 (N � 7)
1 (�PC; �IF)
4 (�PC; IF not tested)
1 (�IF; PC not tested)

Negative (N � 6) 6 (�PC; �IF) 120 (N � 2)
Indeterminate (N � 21) 10 with partial testing 809 (N � 6)

2 (�PC)
6 (�IF)
2 (gastrin testing only)

11 with no testing

PC, parietal cell antibodies; IF, intrinsic factor antibodies.
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FIGURE 1. Autoimmune gastritis. Diffuse mononuclear infiltrates within the lamina propria that are heavier in the deeper, glandular portions (A).
Patchy lymphocytic infiltrates and damage to oxyntic glands (B). Parietal cell pseudohypertrophy with “snouting” resulting from luminal cytoplasmic
projections (C). Metaplastic epithelium of the intestinal (D), pyloric (E), and pancreatic acinar types (F). Linear enterochromaffin cell-like cell
hyperplasia on hematoxylin and eosin stain (G) and with chromogranin stain (H).
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On further review of the six cases that were neg-
ative for AG based on serological studies, it was
noted in retrospect that all but one of these cases
lacked the characteristic histological features of AG
described above. The most common reason for sug-
gesting AG on the index biopsy specimen was find-
ing intestinal metaplasia that was more prominent
in the body than the antrum (n � 3) or finding foci
of lymphocytic infiltrates within the glandular epi-
thelium (n � 2), but with few or none of the other
findings to suggest AG. The final case did show
most of the histological features of AG, though nei-
ther linear nor nodular ECL cell hyperplasia was
present. No subsequent biopsies were performed in
this individual, and it is not clear whether this last
case represents a histological false positive or
whether the patient will develop antibodies at some
future time.

Follow-up biopsy specimens (from 84 to 2911
days after index biopsy) were available in eight pa-
tients classified as positive (n � 5) or indeterminate
(n � 3) for AG, and all showed similar changes
suggestive of AG. In another patient classified as
negative for AG, three follow-up biopsies were
available: the first showed an H. pylori infection,
but the next two were again interpreted at the time

of sign-out as suggestive of AG, based principally on
the presence of intestinal metaplasia in the body
but not the antrum.

Antral Histology
The antrum was biopsied in 31 cases (Table 3),

and 15 showed features of chemical–bile reflux gas-
tropathy; 10 cases were classified as chronic gastri-
tis; and 6 were classified as chronic active gastritis.
All but one of the antral biopsy specimens were
negative for H. pylori on Diff-Quik stains. Hyper-
plastic or inflammatory polyps were present in five
cases.

DISCUSSION

Diagnosing AG is often straightforward when the
oxyntic mucosa is completely lost and replaced by
metaplastic epithelium. However, histologically
“earlier” stages of AG, in other words, those before
the complete loss of the oxyntic mucosa, can be a
diagnostic challenge. Nevertheless, the results from
this and other studies (2, 3) indicate that a pattern
of mucosal injury is strongly suggestive of histolog-
ically early AG. Recognition of a pattern of injury is

TABLE 2. Histological Features of Oxyntic Mucosa in Autoimmune Gastritis (AG)

Group
No. of
Total
Cases

Chronic
Inflammation

Grade (Median)

No. of Cases with
Lymphoid

Aggregates/Follicles

No. of Cases with
Parietal Cell

Pseudohypertropy (N)

No. of Cases
with

Metaplasiaa

No. of Cases with
Chromogranin

Immunostaining Results

Positive for AG 13 2 7 10 8,T; 6,I; 7,P 5, linear
6, linear and nodular

Indeterminate 21 2 13 19 14,T;10,I; 9,P 1, normal
4, simple
3, linear
10, linear and nodular

Negative for AG 6 2 4 2 3,T; 3,I; 1,P 1, normal
4, simple
1, linear

Total 40 2 24 31 25,T;18,I;17,P 2, normal
8, simple
9, linear
16, linear and nodular

a T, total; I, intestinal; P, pyloric. Any case with intestinal and/or pyloric metaplasia was counted in total category.

TABLE 3. Histological Features of Antral Mucosa

Group No. Biopsied Major Histological Finding
No. of Cases with Lymphoid

Aggregates/Follicles
No. of Cases with

Intestinal Metaplasia

Positive for AG 12 4, chemical gastropathy
5, inactive chronic gastritis
3, active chronic gastritis

4 3

Indeterminate 19 11, chemical gastropathy
5, inactive chronic gastritis
3, active chronic gastritis

3 2

Negative for AG 6 2, chemical gastropathy
4, inactive chronic gastritis
0, active chronic gastritis

2 1

Total 37 17, chemical gastropathy
14, inactive chronic gastritis
6, active chronic gastritis

9 6

AG, autoimmune gastritis.

106 Modern Pathology



important: reliance on one or a few of the histolog-
ical features in isolation can easily lead to overinter-
pretation, as demonstrated by six of the cases in
this study. This point is further emphasized in Ta-
ble 2, in which many of the histological features of
AG and non-AG, in isolation, show overlap. Also of
note, a histologically early stage of AG does not
necessarily correlate with early clinical forms of AG,
as evidenced by four of the patients in this study
who had macrocytic anemia or B12 deficiency at
the time of biopsy. In some cases, the histology
findings may be the initial clue to a diagnosis of AG,
as many of the patients may have clinically unrec-
ognized (though clinically present) disease at the
time of biopsy, at least in part because patients can
present with findings other than the classical mac-
rocytic anemia, such as unexplained microcytic
anemia (9).

The results from this and other studies (2, 3)
highlight the essential inflammatory nature of AG.
In this study, lamina propria and glandular infil-
trates were found in every case. ECL cell hyperpla-
sia at the linear or greater level was also found in all
cases of serologically confirmed AG, suggesting that
gastrin levels are often elevated despite the pres-
ence of remaining parietal cells. The other histolog-
ical features were present in most but not all cases,
likely reflecting sampling variability and the degree
of disease progression. Parietal cell pseudohyper-
trophy was seen in 85% of the cases, and metaplas-
tic epithelium was found in 65% of the cases. In
seven of the patients, therapy with PPI also likely
contributed to some of the parietal cell pseudohy-
pertrophy and perhaps modestly to elevated serum
gastrin levels.

A negative gastrin stain is helpful in ensuring that
biopsy specimens from the antral–oxyntic transi-
tional mucosa are not overinterpreted as AG, be-
cause the transitional zone can show non–immune-
mediated chronic inflammation and metaplasia.
Gastrin stains are also helpful when a gastric body
biopsy specimen shows complete loss of oxyntic
mucosa with extensive intestinal and pyloric meta-
plasia and the differential is autoimmune gastritis
versus inadvertent sampling of the antrum.

ECL cell hyperplasia is an integral part of AG. It is
present in almost all cases of established AG, is
prominent in one third (10, 11) and, as shown in
this study, can be present before complete loss of
the oxyntic mucosa. ECL cell hyperplasia is a direct
result of elevated gastrin levels, which are elevated
in response to the hypochlorhydria of AG. Hypo-
chlorhydria results from loss of oxyntic mucosa and
possibly from the disruption of normal parietal cell
maturation (12). The lowered acid secretion leads
to increased production of gastrin from the antral G
cells, which stimulates ECL cells within the body
and can lead to ECL cell hyperplasia. Thus, ECL cell

hyperplasia, as well as parietal cell pseudohypertro-
phy, serve as histological markers of elevated serum
gastrin levels. A second mechanism that also con-
tributes to the development of ECL cell hyperplasia
is the destruction and atrophy of oxyntic glands,
which results in condensation, and coalescence of
the spared ECL cells (3, 8).

Gastrin-driven ECL cell hyperplasia appears to
progress through definable stages: normal, simple
hyperplasia, linear hyperplasia, nodular hyperpla-
sia, and beyond (7). The results from this study
suggest that at least linear hyperplasia may be a
useful marker of AG. Obviously, there must be a
progression through simple hyperplasia to reach
linear hyperplasia, so the findings of simple hyper-
plasia are not incompatible with AG and, in fact,
have been previously reported (7). Nevertheless,
simple hyperplasia is potentially more difficult to
interpret, as this level of hyperplasia (and occasion-
ally linear) has been reported in a small percentage
of patients on PPI (13–15). Although we employed
chromogranin immunostaining to highlight the
ECL cells, others have employed the modified
Grimelius silver technique (16).

As illustrated by one of the cases in this study,
anti–parietal cell antibodies can be initially nega-
tive but become positive months later. Interest-
ingly, in a murine model of autoimmune gastritis,
the histological gastritis also precedes the develop-
ment of autoantibodies (17). For this reason, repeat
serological testing may be necessary to fully assess
for AG, especially when subsequent biopsies again
show features of AG.

Although the genetic basis in humans is not well
understood, linkage analysis in the murine model
indicates that susceptibility to AG is associated with
a chromosomal region that also confers suscepti-
bility to Type I diabetes mellitus and systemic lupus
erythematosus (18). AG in the murine model has
also been linked to deficiencies in thyroid hormone
(19). In humans, AG has been associated clinically
with other autoimmune conditions including Type
I diabetes mellitus (20), autoimmune thyroid dis-
ease (21), and primary biliary cirrhosis (22).
H. pylori infection is the main differential diag-

nosis for the earlier histological stages of AG when
substantial amounts of oxyntic mucosa remain.
Therapy with PPI can further complicate interpre-
tation because parietal cell pseudohypertrophy is
likely to be seen (13, 14). However, most cases can
be distinguished by noting the distribution and na-
ture of the inflammatory infiltrate, the distribution
of atrophy and metaplasia, the presence of ECL cell
hyperplasia at the linear or greater level, and the
presence of organisms (Table 4). Although most
cases can be classified as AG or as H. pylori infec-
tion, these two entities can certainly coexist as seen
in three of the cases in this study. In the original

Autoimmune Gastritis (M. Torbenson et al.) 107



histological description of AG with remaining oxyn-
tic mucosa, 22.5% of patients had both AG and H.
pylori infection (2), and other studies have also
noted concurrent AG and H. pylori infection (7).
Lymphoma of the mucosal-associated lymphoid
tissue (MALT) can also occasionally be in the dif-
ferential diagnosis for AG but can usually be differ-
entiated by the dense, destructive nature of the
neoplastic B-cell infiltrates in MALT lymphoma.
Immunophenotypic studies of the infiltrates can
also be helpful in difficult cases.

The precise relationship between AG and H. py-
lori gastritis remains unclear and controversial, but
some studies suggest an association. Many patients
with H. pylori gastritis develop autoantibodies,
which can include anticanalicular, antifoveoalar, as
well as the classic antiparietal cell antibodies. CagA-
negative strains of H. pylori have been implicated in
particular (23). The most common autoantibodies
in H. pylori–infected patients are anticanalicular
and appear to be directed against the H�,K�-
ATPase (as are the classic anti–parietal cell antibod-
ies) and are strongly associated with body atrophy.
When H. pylori organisms are present along with
AG, then treatment of the H. pylori infection is
important and can even reduce the serum gastrin
levels and cause regression of the ECL cell hyper-
plasia, though the atrophic changes do not appear
to improve (24).

In conclusion, this study confirms the previously
described core histological features of AG that can
be recognized before complete loss of the oxyntic
mucosa (2, 3), and it highlights the usefulness of
chromogranin and gastrin immunostains in evalu-
ating for AG. On the basis of results from previous
studies (2, 3) and the results from this study, the
following constellation of histological and immu-
nostain findings are considered to be strongly sug-
gestive of AG before complete loss of the oxyntic
mucosa:

1. Patchy to diffuse lymphoplasmacytic infiltrates
within the lamina propria that are often heavier in
the deeper portion,

2. Focal lymphocytic infiltration and destruction
of oxyntic glands,

3. Patchy atrophy of oxyntic mucosa with intes-
tinal and/or pyloric metaplasia,

4. Parietal cell pseudo-hypertrophy,

5. ECL cell hyperplasia, usually of the linear or
greater level, and

6. Negative staining for gastrin (important to en-
sure the biopsy specimen is truly from the gastric
body).

It bears emphasis that none of these features are
diagnostic in isolation: it is the pattern of findings
that suggest AG. Although no specific treatment is
available at this time to prevent the progression of
AG, an accurate diagnosis can be important in clin-
ical management decisions.
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Book Review

Hoffman GS, Weyand CM, editors: Inflamma-
tory Diseases of Blood Vessels, 840 pp,
New York, Marcel Dekker, Inc., 2001
($225.00).

This book is divided into three major sections: 1)
scientific basis for health and disease; 2) primary
vasculitides; and 3) secondary vasculitides. The
first part is essentially an attempt to understand
the pathophysiology of vasculitis, beginning with
an overview and continuing with in-depth anal-
yses of multiple putative factors, including endo-
thelial cell adhesion molecules, extracellular ma-
trix, autoantibodies, T-cells, neutrophils, oxygen
metabolites, cytokines, and Fc receptors. Three
chapters are devoted to inflammatory, infectious
aspects and cellular immune responses in ath-
erosclerosis. One chapter is devoted to angiogen-
esis regulation. The final chapter summarizes the
animal models of vasculitis. As one can assume,
the exact relevance and importance of all of
these subjects to human vasculitic syndromes is
unknown. Nevertheless, this section sets forth a
reasonable approach for analyzing the basis for
vasculitis at this point in time. The next section,
primary vasculitides, begins with historical per-

spectives and continues with general ap-
proaches, histopathology, radiological imaging
techniques, and then deals with the various vas-
culitic syndromes. There are 23 chapters in this
section, which forms an important source area
for clinically useful and relevant material. Many
of the authors are well known to those interested
in vasculitis. Finally, the book finishes with a
section on secondary vasculitis that includes 14
chapters. This section, again, is clinically rele-
vant, for the most part, and presents a compre-
hensive analysis of the area.

This volume stands out, in my experience,
as having the most chapters (52) and authors
(90) of any book on the subject of vasculitis
that I have ever encountered. This, of course,
means that there is some redundancy and vari-
ation of quality. However, as an overall source
book from all standpoints, this book is an out-
standing contribution and is highly recom-
mended.

Seymour Rosen
Beth Israel Deaconess Medical Center
Boston, Massachusetts
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