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We reviewed the clinical history of 48 consecutive patients who underwent submandibular gland removal for radiologically
proven sialolithiasis. The specimens were examined by a pathologist blinded to the clinical data. A histopathologic classification into
1 of 3 grades was established by evaluating the degrees of atrophy, fibrosis, and inflammation. A correlation between the clinical and
pathological variables was sought in order to define clinical variables that would predict abnormal submandibular glands that re-
quired extirpation. A significant percentage of the submandibular glands exhibited normal histologic findings. The patients with
normal submandibular glands had a clinical evolution similar to that of other patients with severely damaged glands. The only
clinical variable that correlated with increased histopathologic alteration was the patient’s age. In view of the newly available diag-
nostic and therapeutic techniques for sialolithiasis, a conservative attitude to submandibular gland resection appears justified.
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INTRODUCTION

Sialolithiasis results in a mechanical obstruction
of the salivary duct, causing recurrent glandular
swelling during meals, which can remain transitory
or be complicated by bacterial infections.1,2 The clas-
sic response to sialolithiasis is antibiotic and anti-in-
flammatory treatment in hope of a spontaneous stone
expression through the papilla.3 When the subman-
dibular stone is located close to the Wharton’s duct
opening, a marsupialization of the papilla (sialodo-
choplasty) can be performed and the stone extracted.4
For posteriorly located stones, the gland is extirpated
in most cases.2,4

The main indications for submandibular gland re-
moval are sialolithiasis and sialadenitis,5-7 which rep-
resent 69%5 to 89%7 of all indications. Although sub-
mandibular gland excision is a frequent operation,
several reports demonstrate a rather high rate of com-
plications.6-11 According to Hald and Koks-Andreas-
sen,6 short-term complications are experienced by
37% of patients and include, among others, tempo-
rary marginal mandibular branch paresis (18%), in-
fection (14%), and lingual nerve deficit (5%). In the
same series, long-term complications are described
in 35% of patients and include scar problems (17%),
reduced salivation (14%), and alterations in sensa-
tion (13%). Paresis of the marginal mandibular branch
is not rare, and an incidence of definitive paralysis
of 7% is cited in one report.12

Since submandibular gland resection is not innocu-

ous, and since a large percentage of these operations
are performed for sialolithiasis, it is surprising that
the indications for submandibular gland resection for
sialolithiasis remain vague. While only a few stud-
ies have examined the function of salivary glands
with sialolithiasis, it is believed that the glands are
no longer functional.13 Moreover, repeated infec-
tions, posteriorly located stones, and recurrent in-
flammatory swelling are thought to be directly pro-
portional to glandular dysfunction.14

Even if there is no proven link between histopa-
thology and function, it seems reasonable to assume
that salivary glands exhibiting marked histopatho-
logic alterations are not functional, and that morpho-
logically normal glands could be functional. Few stud-
ies have examined the histopathology of removed
submandibular glands. Histopathologic criteria have
been proposed, such as inflammation, atrophy, or fi-
brosis.13,15 The exact role of inflammation in sali-
vary function is unknown. Regarding fibrosis and
atrophy and their correlation to the function of the
gland, it seems reasonable to assume that if glandu-
lar acini are replaced by fibrosis, or if diffuse atro-
phy is present, the glandular function is impaired.

The purpose of this study was to examine and clas-
sify the histopathologic changes found in submandib-
ular glands removed for sialolithiasis, and to corre-
late these histologic changes to the patient’s clinical
history.
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TABLE 1. DISTRIBUTION OF PATIENTS BY GRADING
OF SUBMANDIBULAR GLANDS ACCORDING TO

DEGREE OF ATROPHY, FIBROSIS, AND
INFLAMMATION

Fibrosis
Atrophy Inflammation 0 I II

0 0 4 0 0
I 6 3 0
II 0 0 0

I 0 0 0 0
I 0 11 1
II 0 4 4

II 0 0 0 0
I 0 2 5
II 0 0 8

See text for grading systems.
    — Grade A,      — Grade B,      — Grade C.

B CA
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Fig 1. Histopathology of 3 pathological grades (H & E, original ×200). A) Grade A. Normal glandular parenchyma. Absence
of inflammation or atrophy. B) Grade B. Salivary gland shows moderate inflammatory infiltrate without significant atrophy.
C) Grade C. Severely inflamed glandular parenchyma with microabcesses and diffuse atrophy.

METHODS

Included in this series were 48 consecutive patients
who underwent removal of their submandibular
glands for sialolithiasis. The diagnosis of sialolithi-
asis was confirmed in all patients by conventional
radiography, sialography, or ultrasound.

The indication for submandibular gland removal
was 1) recurrent infections lasting more than 6 months
or 2) chronic infection with symptoms lasting longer
than 1 month despite antibiotic therapy. The surgery
was performed under general anesthesia by standard
techniques. For all patients, the following clinical
data were noted: age, duration of symptoms, num-
ber of infectious episodes, time since the previous
infection, and the surgery performed. By duration of

symptoms, we mean the delay between the first epi-
sode of inflammation of the gland and the operation.
By number of infectious episodes, we mean only the
swelling episodes treated with antibiotics, excluding
transitory episodes of inflammatory swelling.

The removed submandibular glands were fixed in
formalin before examination by the pathologist. For
each gland, 8 slides were stained with hematoxylin
and eosin. For each specimen, the degrees of inflam-
mation, fibrosis, and atrophy were staged by the same
pathologist (A.-M.K.) without knowledge of the clin-
ical data. The degree of inflammation was classified
into 1 of 3 grades (0 = absent, 1 = moderate, 2 = im-
portant). The degree of fibrosis underwent similar
staging (from 0 to 2), and the location of the fibrosis
was recorded (pericanalar or intralobular). The atro-
phy was classified as focal or diffuse and scored simi-
larly (0 = no atrophy, 1 = focal atrophy, 2 = diffuse
atrophy). Other pathological findings recorded in-
clude ectasia of intercalated ducts, granulomas, ab-
scesses, presence of caliciform cells, and squamous
metaplasia of the ductal epithelium.

From these pathological findings, a new classifi-
cation was established (Table 1 and Fig 1):

1. Grade A: no atrophy and no fibrosis (score 0), and
absent or moderate inflammation (score 0 or 1).

2. Grade B: moderate atrophy (score 1) and/or fibro-
sis (score 1) with any stage of inflammation (score
0 to 2).

3. Grade C: important atrophy and/or fibrosis (score
2) with any stage of inflammation (score 0 to 2).
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TABLE 2. COMPARISON OF CLINICAL DATA OF PATIENTS BY HISTOLOGIC GRADE

Clinical Parameters Grade A Grade B Grade C p Total

No. of patients 10 18 20 48
Age (y) 35.2 ± 16.6 36.7 ± 10.4 54.3 ± 17.6 .001 43.8 ± 17.3
No. of infectious episodes 3.4 ± 1.8 3.4 ± 1.7 3.4 ± 2.3 .99 3.4 ± 1.9
Duration of symptoms (y) 2.4 ± 1.4 3.4 ± 4.8 2.5 ± 4.1 .72 2.8 ± 3.4
Time between last episode and surgery (d) 64.5 ± 26.5 74.8 ± 89.3 73.8 ± 86.7 .94 72.2 ± 77.9

Data are mean values ± SD. See text for definition of grades.

TABLE 3. STATISTICAL CORRELATION BETWEEN
CLINICAL COURSE AND DIFFERENT PATHOLOGICAL

VARIABLES

Time
Between

Pathological No. of Duration of Last Episode
Variable Age Episodes Symptoms and Surgery

Atrophy score .01* .46 .71 .46
Fibrosis score .001* .84 .97 .85
Inflammation

score .04* .92 .32 .62
Focal atrophy .55 .71 .49 .84
Diffuse atrophy .02* .78 .50 .47
Local fibrosis .046* .31 .39 .33
Periductal

fibrosis .041* .93 .74 .49
Abscess .55 .73 .32 .01*
Metaplasia .10* .16 .11 .02*

Data are p values.
*p ≤ 0.1.

The statistical association between pathological
variables and clinical data was performed by 1-way
analysis of variance.

RESULTS

The mean age of the 48 patients was 43.8 ± 17.3
(SD) years. On average, these patients experienced
symptoms for 2.8 ± 3.4 years, the number of infec-
tious episodes was 3.4 ± 1.9, and the frequency of
episodes per year was 3.2 ± 3.6 (Table 2).

The histopathologic grading classified the subman-
dibular gland specimens as grade A (n = 10), grade
B (n = 18), or grade C (n = 20). The distribution of
the averages of patient age and duration and number
of infectious episodes according to histopathologic
grade is shown in Table 2. Only the patient’s age
was significantly related to a more pathologically al-
tered gland. The numbers of infectious episodes pre-
sented by the patient before the extirpation of the
gland were similar (mean, 3.4) in all 3 groups. There
was no significant difference in duration of symp-
toms among the 3 pathological groups. Similarly,
there was no difference in the delay between the last
infection and the surgery.

The statistical relationship between individual his-
topathologic variables and the clinical data is shown

in Table 3. None of the clinical data were significant-
ly correlated to the pathological findings, except the
patient’s age. In particular, the 2 pathological vari-
ables most probably related to an impaired gland func-
tion, namely, diffuse atrophy and intralobular fibro-
sis, were associated with a similar number of infec-
tious episodes and a similar duration of symptoms
(Fig 2) as found in the cases without diffuse atrophy
or intralobular fibrosis.

The delay between the last infectious episode and
the surgery was inversely related (p < .02) to the pres-
ence of abscesses and metaplasia (Table 3). When a
delay of 30 days was used to subdivide patients into
2 groups (18 patients with a delay of less than 30
days as compared with the 30 remaining patients),
the 18 patients with a shorter delay had a statisti-
cally (p < .05) higher degree of inflammation (1.56
± 0.5 versus 1.07 ± 0.22).

DISCUSSION

The same pathologist analyzed 48 submandibular
glands removed for radiologically proven sialolithia-
sis. A classification into 1 of 3 histopathologic grades
was established. Submandibular glands classified as
grade A had normal histologic findings and were
found in 10 of 48 cases. Grade C, corresponding to
markedly altered histologic findings with extensive
atrophy and fibrosis, was found in 20 glands. Grade
B was a group of 18 cases with intermediate histo-
logic alterations.

Although the patients in group A had normal his-
tologic findings, they presented a clinical evolution
similar to that of the patients in the other groups. In
particular, their number of infectious episodes and
their duration of symptoms were similar to those of
the remaining patients, who had histologically altered
glands. Therefore, on the basis of clinical symptoms,
their submandibular gland removal was completely
justified, considering that no precise criteria for sub-
mandibular gland removal in cases of sialolithiasis
are available.

The only other pathological classification of sub-
mandibular glands affected by sialolithiasis was pro-
posed by Seifert16 and modified by Isacsson et al.14

Their grading was based mainly on the degree of in-
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Fig 2. Presence or absence of fibrosis and atrophy correlated to clinical course.

flammation. In our study, the degree of inflamma-
tion was correlated to the delay between the last in-
fectious episode and the surgery. Patients who suf-
fered from chronic infectious processes and were op-
erated on early had a significantly greater degree of
inflammation than the remaining patients. Therefore,
inflammation could be partially reversible, and does
not obligatorily entail a permanent glandular dysfunc-
tion. Fibrosis and atrophy, such as considered in our
grading, might be better predictors of the function
of the gland. In the normal group (grade A), the glan-
dular structure is completely conserved, and thus, we
tend to assume that the function of the gland is nor-
mal. In the pathological group (grade C), most glan-
dular acini were replaced by atrophy and/or fibrosis,
and it is logical to postulate that the function of such
glands is impaired. In the intermediate group (group
B), there were no definitive signs by which to evalu-

ate the associated salivary function.

In our study, the clinical history in terms of num-
ber of infectious episodes and duration of symptoms
was not correlated to the histopathologic grade. There-
fore, numerous infectious episodes or a long dura-
tion of symptoms cannot be used to predict the his-
tologic alteration of submandibular glands removed
for sialolithiasis. Although there is no proof of a di-
rect correlation between histologic findings and func-
tion, the common opinion that submandibular glands
with sialolithiasis should be removed because they
are nonfunctional should be revised.

Despite an abundant literature on the role of sa-
liva,17 few specific tests of the function of an indi-
vidual salivary gland are available. One possible ap-
proach is to evaluate the salivary flow. Van den Akker
and Busemann-Sokole4 performed scintigraphic and
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salivary secretion tests on patients after unilateral
transoral removal of sialolithiasis. In their study, the
majority of operated submandibular glands exhib-
ited an output comparable to that of the normal con-
tralateral submandibular gland. Already, in 1983, they
had concluded that “the presence of a stone at the
knee of the submandibular duct does not necessarily
warrant excision of the submandibular gland.”4(p356)

The only clinical variable that was correlated with
the histopathologic grading was the patient’s age.
Scott18 analyzed the histologic changes in subman-
dibular glands obtained at necropsy of patients from
16 to 95 years old. Glands retrieved from young pa-
tients had a compact parenchyma, interrupted with
thin fibrous bands, whereas older glands exhibited
acinar atrophy and increased pericanalar fibrosis. Al-
though a correlation to the commonly observed de-
crease of salivary function in elderly patients remains
speculative, Scott’s results are similar to our obser-
vations.

All of our patients had a lithiasis, proven not only
by conventional radiologic techniques but also by ul-
trasound and magnetic resonance sialography.19 Sei-
fert and Donath,20 in 1977, in a survey of 349 extir-
pated glands with sialadenitis, found only 41% of
stones by conventional radiology. Isacsson et al14

found 84% of stones by pathology in their series of
submandibular glands resected for sialadenitis. The
exact pathogenesis of sialadenitis remains unclear.2
Recent advances in diagnostic imaging19 and diag-
nostic sialendoscopy21-23 make us favor sialolithia-
sis as the main cause of nonspecific sialadenitis. Con-
servative techniques for removal of sialolithiasis, such
as external lithotripsy24-26 and intraductal lithotrip-
sy,27-29 have already proven their efficacy. New en-
doscopic techniques, such as endoscopic-assisted
stone removal, are being developed and may be of
interest in the near future.21-23

CONCLUSIONS

1. A new histopathologic grading of submandibular
glands removed for sialolithiasis is proposed.

2. A significant percentage of submandibular glands
removed for sialolithiasis exhibit normal histologic
characteristics.

3. The patients with normal submandibular glands
have a clinical evolution similar to that of other
patients with severely damaged glands.

4. In view of the newly available diagnostic and ther-
apeutic techniques for sialolithiasis, a conserva-
tive attitude to submandibular gland resection ap-
pears justified.
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