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INCREASED PREVALENCE OF DYSPLASTIC AND MALIGNANT LIP LESIONS IN RENAL-
TRANSPLANT RECIPIENTS
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Abstract

 

Background.

 

Renal-transplant recipients are
known to have increased rates of skin cancer associated
with exposure to the sun. Little is known, however, about
the prevalence and histologic features of lesions of the
lips in these patients, or about risk factors for such le-
sions.

 

Methods.

 

We examined the lips of 160 renal-trans-
plant recipients (105 men and 55 women; mean [

 

�

 

SD]
age, 48

 

�

 

13 years) and 160 normal subjects matched
with the transplant recipients for age, sex, and skin type.
The mean length of time between transplantation and the
examination was 69

 

�

 

52 months; 58 percent of the re-
cipients had received their grafts more than 60 months
earlier.

 

Results.

 

Among the 160 renal-transplant recipients,
21 (13 percent) had leukoplakia; in 2 (1.2 percent) the
leukoplakia contained squamous-cell carcinoma. In con-

trast, only one normal subject (0.6 percent) had leukopla-
kia. Histologically, 13 of the 21 leukoplakias (62 percent)
in the renal-transplant recipients who underwent biopsy
were dysplastic, and 2 (10 percent) contained squamous-
cell carcinoma. Actinic change was evident in 91 percent
of the dysplastic lesions but not in the nondysplastic le-
sions (P

 

�

 

0.001). Exposure to the sun and smoking were
risk factors for dysplastic and malignant lip lesions in the
renal-transplant recipients (P

 

�

 

0.001 and P

 

�

 

0.003, re-
spectively). Among these recipients, only men had dys-
plastic or malignant lip lesions (P

 

�

 

0.006); lipstick was
used frequently by 73 percent of the women. The clinical
appearance of lip lesions did not predict the presence of
dysplasia or cancer.

 

Conclusions.

 

Renal-transplant recipients have an in-
creased prevalence of leukoplakia, dysplasia, and cancer
of the lip. (N Engl J Med 1995;332:1052-7.)
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R

 

ENAL-TRANSPLANT recipients who receive im-
munosuppressive therapy have an increased risk

of premalignant skin keratoses and skin cancer,

 

1,2

 

 and
aggressive cancer occurs 20 to 30 years earlier, on av-
erage, in transplant recipients than in subjects who do
not undergo immunosuppression.

 

3-6

 

 Exposure to ultra-
violet radiation and the duration of immunosuppression
are important risk factors for cutaneous lesions; the in-
cidence of cancer on sun-exposed surfaces is 20 times
higher than in immunocompetent subjects, whereas the
incidence of cancer is increased by only 4 to 7 times at
sites with low levels of exposure to sunlight.

 

4,5,7,8

 

 Al-
though the lip is exposed to a great deal of sunlight, lit-
tle is known about the prevalence of lip lesions among
renal-transplant recipients and the associated risk fac-
tors. We conducted this study to determine the preva-
lence of leukoplakia, dysplasia, and cancer of the lip in
renal-transplant recipients and to identify possible risk
factors and any distinctive features of the lesions.

 

M

 

ETHODS

 

The study was conducted with the approval of the ethics commit-
tee of Tower Hamlets Health Authority and with the informed con-
sent of the study subjects. We examined the lips of 160 consecutive
renal-transplant recipients (105 men and 55 women; mean [

 

�

 

SD]
age, 48

 

�

 

13 years) who were seen in an oral-screening clinic after a
routine follow-up appointment in the renal clinic. The mean length
of time since transplantation was 69

 

�

 

52 months.
Eight patients (5 percent) were receiving only cyclosporine. Of the

remainder, those who underwent transplantation before 1985 (17 per-

cent) were receiving prednisolone and azathioprine, and those who
received transplants during or after 1985 (78 percent) were receiving
prednisolone, azathioprine, and cyclosporine. The recipients were
categorized according to lifetime sun exposure. Those who had lived
in a tropical or subtropical region for more than three months or had
worked in an outdoor occupation in the United Kingdom for five or
more years were assigned to the highest sun-exposure group. Those
who sunbathed more than 14 days per year or participated in outdoor
activities more than 10 hours per week were assigned to the moder-
ate-sun-exposure group. All others were assigned to the low-sun-
exposure group. There was no difference in sun exposure between
the male and female renal-transplant recipients. The women were
asked how frequently they used lipstick when out of doors. All the
subjects were assigned to one of five skin-type categories on the basis
of their race or ethnic group, tanning ability, and tendency to burn,
according to the classification of Fitzpatrick.

 

9

 

 The transplant recipi-
ents were also asked about their past and present smoking habits and
their current alcohol consumption.

We also studied 160 consecutively recruited normal subjects who
came to the Dental Institute at the Royal London Hospital for gen-
eral dental treatment. These subjects (105 men and 55 women; mean
[

 

�

 

SD] age, 50

 

�

 

15 years) were matched for age, sex, and skin type
with the renal-transplant recipients.

The lips of all subjects were examined once by two clinicians who
had previously reviewed the subjects’ medical histories. The diagno-
sis of leukoplakia was made by the two clinicians conjointly according
to the World Health Organization definition of leukoplakia as a kera-
totic white plaque that could not be removed and could not be char-
acterized clinically or pathologically as indicative of any other dis-
ease.

 

10

 

 All lesions were photographed.

 

Pathological Studies

 

All clinically evident lesions were sampled at biopsy and examined
histopathologically. Changes in the epithelium and connective tissue
were assessed, and a diagnosis was made by a pathologist who had
no knowledge of the subject’s clinical history. Hyperkeratosis was
considered to be present if the thickness of keratin was greater than
is normally found on the vermilion surface of the lip. Epithelial dys-
plasia was defined by the presence of epithelial atypia without inva-
sion of connective tissue, a bulbous rete-peg pattern, basal-cell
crowding, abnormal mitotic activity, an increased ratio of nucleus to
cytoplasm, and nuclear hyperchromatism. Squamous-cell carcinoma
was diagnosed if multiple bud-like projections and discrete islands
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and nests of cells had invaded the underlying connective tissue. Ac-
tinic change was diagnosed when there was mild or marked loss of
collagen fibers with an amorphous appearance and hyalinization in
the underlying connective tissue. The inflammatory response in the
connective tissue was also assessed.

 

Statistical Analysis

 

The photographs of the lip lesions were assessed separately by
three experienced oral physicians who were unaware of the subject’s
clinical history, to determine the degree of agreement among observ-
ers and the degree of agreement between their diagnoses and the
histologic diagnoses. The sensitivity and specificity of the clinical
diagnoses as predictors of the histologic features of lesions were
also determined. Differences between the groups were compared
by the Mann–Whitney U test, in the case of continuous variables,
and the chi-square test or Fisher’s exact test for categorical variables.
The analysis was repeated, comparing the transplant recipients who
had dysplastic or malignant lesions with all other transplant recipi-
ents. In logistic-regression analyses, the presence or absence of dys-
plastic or malignant lesions was used as the dependent variable in or-
der to examine the relation between dependent and explanatory
variables. All statistical tests were two-tailed.

 

R

 

ESULTS

 

Four percent of the renal-transplant recipients had
received their grafts less than 12 months before the ex-
amination, 58 percent had received grafts more than 60
months previously, and 14 percent had received grafts
more than 120 months previously. Twenty-three (14
percent) of the renal-transplant recipients (18 men and
5 women) had lip lesions; in the control group, only
1 subject (0.6 percent), a woman, had a lip lesion, diag-
nosed as leukoplakia. All the lesions affected the ver-
milion portion of the lower lip, except for a single car-

cinoma of the vermilion portion of the upper lip in a
62-year-old renal-transplant recipient, a man, with a
history of smoking. The lip lesions were diagnosed clin-
ically as leukoplakia in 21 of the transplant recipients
and as papillomas in 2. Biopsies were performed on 21
of the lesions; the histopathological diagnosis was a fi-
broepithelial polyp in 1 patient, a papilloma in 1 pa-
tient (who also had epithelial dysplasia), benign hy-
perkeratosis in 7 patients, epithelial dysplasia in 11
patients (including 1 associated with a squamous-cell
papilloma), and squamous-cell carcinoma in 2 patients
(both men, 37 and 62 years old). Overall, 8 lip lesions
were categorized as nondysplastic and 13 as dysplastic
or malignant. No biopsy was done of two lip lesions, in-
cluding a leukoplakia in a man whose renal transplant
had been rejected and who was no longer receiving im-
munosuppressive therapy; this lesion disappeared one
month after the initiation of dialysis. One woman, a
transplant recipient with a clinically diagnosed papillo-
ma of the lower lip, was lost to follow-up. The single
leukoplakia in the normal subject had been present for
many years without change. The characteristics of the
two study groups and the distribution of risk factors
among the renal-transplant recipients, subgroups of
the recipients, and normal subjects are summarized in
Tables 1 and 2.

Clinically, the lip lesions in the transplant recipients
were often subtle. Some had only a dry, atrophic ap-
pearance or an indistinct vermilion border that merged
with the adjacent keratinized skin (Fig. 1). The poor
agreement between the clinical diagnoses of the 21 lip

 

*Plus–minus values are means 

 

�

 

SD. Only the 21 transplant recipients who underwent biopsy are included in the renal-transplant subgroups. Tests of significance were performed with the Mann–
Whitney U test and the Pearson chi-square test or Fisher’s exact test.

†Percentage of male transplant recipients.

‡Percentage of female transplant recipients.

§Percentage of transplant recipients with a history of smoking.

¶Percentage of active smokers.

 

�

 

One unit of alcohol was defined as approximately 10 g of alcohol or one half-pint of beer, one small glass of wine, or one measure of spirits.

 

Table 1. Characteristics of the Renal-Transplant Recipients with and without Dysplastic or Malignant Lip Lesions
and of the Normal Subjects.

 

*
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�
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 (
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�

 

160
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(

 

N

 

�

 

13

 

)

P 

 

VALUE

 

:

 

RECIPIENTS

WITH

 

 

 

DYSPLASTIC
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MALIGNANT

LESIONS

 

 

 

VS

 

.

 

ALL

 

 

 

OTHER

RECIPIENTS

WITH

 

 

 

NON

 

-

 

DYSPLAS

 

-

 

TIC

 

 

 

LESIONS

 

(

 

N

 

�

 

8

 

)

P 

 

VALUE

 

: 

 

RECIPIENTS

 

 

 

WITH

 

 

 

NON-

DYSPLASTIC

 

 

 

LESIONS

 

 

 

VS

 

. 

 

RECIPIENTS

 

 

 

WITH

 

 

 

DYSPLASTIC

 

 

 

OR

 

 

 

MA-

LIGNANT

 

 

 

LESIONS

 

Age — yr 50

 

�

 

15 48

 

�

 

13 54

 

�

 

12 0.12 60

 

�

 

6 0.31

Sex — no. (%)
Male
Female

105
55

105
55

13 (12)†
0

0.006 4 (4)†
4 (7)‡

0.01

Time since receipt of transplant — mo — 69

 

�

 

52 69

 

�

 

52 0.67 76

 

�

 

59 0.77

Dose of immunosuppressive agents — 
mg/kg/day

Cyclosporine
Prednisolone
Azathioprine

—
—
—

3.14

 

�

 

2.31
0.13

 

�

 

0.05
1.69

 

�

 

0.51

2.96

 

�

 

1.50
0.12

 

�

 

0.03
1.57

 

�

 

0.61

0.53
0.13
0.84

1.84

 

�

 

2.1
0.14

 

�

 

0.02
1.75

 

�

 

0.89

0.16
0.04
0.73

History of smoking — no. (%) 94 (59) 72 (45) 11 (15)§ 0.003 2 (3)§ 0.02

Active smokers — no. (%) 53 (33) 23 (14) 4 (17)¶ 0.08 2 (9)¶ 1.00

Cigarettes smoked — packs/wk 5.8

 

�

 

3.8 4.6

 

�

 

3.1 4.5

 

�

 

2.6 0.83 6.8

 

�

 

4.6 0.42

Years of smoking 21

 

�

 

11 21

 

�

 

14 25

 

�

 

14 0.22 52

 

�

 

18 0.06

Alcohol consumption — units/wk

 

�

 

5.9

 

�

 

10.3 3.3

 

�

 

5.6 7.2

 

�

 

8.3 0.08 1.6

 

�

 

2.3 0.24
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lesions made by each of the three clinicians (values for
kappa ranged from 0.22 to 0.50), and the poor agree-
ment between their clinical diagnoses and the histo-
pathological findings (Fig. 2) (kappa, 

 

�

 

0.06 to 0.24),
reflect the difficulty of accurately diagnosing dysplastic
and malignant lip lesions on the basis of the clinical ex-
amination alone (Fig. 1, 3, and 4). The sensitivity and
specificity of the clinical diagnosis in predicting the his-

tologic features of the lesions were remarkably low; the
diagnoses of two clinicians had a combined sensitivity
and specificity of less than 100 percent, and the third
clinician’s diagnosis had a sensitivity of 42 percent and
a specificity of 88 percent.

The differences in sun exposure between the men and
women in the renal-transplant group were not signifi-
cant, but the 13 transplant recipients (all men) who had

dysplastic or malignant lesions had
significantly more sun exposure than
the 147 recipients with normal lips
or nondysplastic lesions (P

 

�

 

0.001).
The majority (69 percent) of the
men with dysplastic or malignant le-
sions, including both patients with
squamous-cell carcinoma, were in
the highest sun-exposure category.
More of the transplant recipients
with dysplastic or malignant lesions
than of the other recipients were
smokers (P

 

�

 

0.003). Both exposure
to the sun and a history of smoking
were significant independent vari-
ables in a logistic-regression analysis
(P

 

�

 

0.002 and P

 

�

 

0.009, respective-
ly); no other variables approached
statistical significance. Of the fe-
male recipients, 73 percent used lip-
stick when out of doors; all had done
so for 5 years or more and 92 per-
cent for more than 10 years. Al-
though the three white women who
had leukoplakia used lipstick, none
had dysplastic or malignant lesions.

 

*Tests of significance were performed with the Pearson chi-square test or Fisher’s exact test. Only the 21 transplant recipients who underwent biopsy are included in the renal-transplant subgroups.

†Percentages are of all transplant recipients in the relevant category.

 

Table 2. Age, Skin Type, and Sun Exposure of the Renal-Transplant Recipients with Dysplastic or Malignant Lip Lesions, the Renal-
Transplant Recipients without Such Lesions, and the Normal Subjects.
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)
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RECIPIENTS
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RECIPIENTS
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-

 

DYSPLAS

 

-

 

TIC

 

 

 

LESIONS

 

(

 

N

 

�

 

8

 

)

P 

 

VALUE: 
RECIPIENTS WITH NON-

DYSPLASTIC LESIONS 
VS. RECIPIENTS WITH 
DYSPLASTIC OR MA-

LIGNANT LESIONS

no. no. no. (%)† no. (%)†

Age (yr)
18–29
30–39
40–49
50–59
�60

20
21
39
46
34

20
21
40
47
32

0 
2 (10)
2 (5)
4 (9)
5 (16)

0.14
0 
0 
0 
5 (11)
3 (9)

0.08

Skin type
Always burns, never tans
Burns easily, tans slowly
Always tans, never burns
Mediterranean, Chinese
Asian Indian, black

19
64
49
10
18

16
67
53
8

16

0 
6 (9)
5 (9)
1 (12)
1 (6)

0.67
1 (6)
3 (4)
3 (6)
0
1 (6)

0.86

Sun exposure
Low
Moderate (sunbathing �14 days/yr

or outdoor activity �10 hr/wk)
High (outdoor job �5 yr or lived in

tropics �3 mo)

54
46

60

93
21

46

2 (2)
2 (10)

9 (20)

�0.001
2 (2)
2 (10)

4 (9)

0.38

Figure 1. Clinical Features of a Lip Lesion in a Renal-Transplant Recipient.
This photograph shows areas of localized flaking and crusting on the left (large open
arrow), an indistinct vermilion border where the lip margin merges with the adjacent
keratinized skin (solid arrow), and thickened, flat white patches (small open arrows).
In this patient, as in some others, several foci of change were present, making it dif-

ficult to determine which area should be sampled at biopsy.
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There were no significant differences between the
transplant recipients with dysplasia or cancer and
those with normal lips or nondysplastic lesions with re-
spect to age at time of transplantation, length of time
since transplantation, type of immunosuppressive ther-
apy, skin type, or alcohol consumption. No relation was
found between lip dysplasia or cancer and the presence
or number of atypical, dysplastic, or malignant skin le-
sions on the face.

There was significantly more sun exposure (P�0.001)
and a higher frequency of smoking in the control group
than in the renal-transplant group. The normal sub-
jects smoked significantly more cigarettes per week
than the transplant recipients, although both groups
had smoked for the same mean number of years. Alco-
hol consumption was also significantly higher among
the normal subjects than among the transplant recip-
ients.

Histologically, 71 percent of the biopsy specimens
from the transplant recipients showed pronounced hy-
perkeratosis; epithelial dysplasia was present in 52 per-
cent, and 10 percent had evidence of squamous-cell
carcinoma (Fig. 2 and 4). Actinic change was evident

in 91 percent of the dysplastic lesions but was absent in
the nondysplastic lesions in the recipients (P�0.001).
A host inflammatory response was either absent or
minimal in all nondysplastic lesions and 64 percent of
the dysplastic lesions. There was no significant differ-
ence between the transplant recipients with dysplastic
lesions and those with nondysplastic lesions with re-
spect to the length of time since transplantation or the
type of immunosuppressive therapy. In the two recipi-
ents with squamous-cell carcinoma, there was an un-
usual combination of keratin-pearl formation with ag-
gressive infiltration and an absence of inflammatory
response in the connective tissue.

DISCUSSION

The prevalence of dysplastic lesions of the vermilion
border of the lip in this group of renal-transplant recip-
ients was 8 percent, and that of malignant lip lesions
1.2 percent; the control subjects had no such lesions.
These prevalence rates were 90 and 15 times higher,
respectively, than those reported in a recent, large gen-
eral-population study of white North Americans.11 The
prevalence of lip leukoplakia in the transplant recipi-
ents (13 percent) was 22 times higher than that in the
normal subjects (0.6 percent) and 16 times higher than
in the North American study (0.8 percent).11 

The renal-transplant recipients and the controls
were matched for age, sex, and skin type, but the renal-
transplant group had a generally lower frequency of
possible risk factors such as smoking, alcohol consump-
tion, and exposure to the sun. Immunosuppression ap-

Figure 2. A Dysplastic Lip Lesion with Typical Histologic Fea-
tures in a Renal-Transplant Recipient.

This section shows pronounced hyperkeratosis on the surface,
epithelial dysplasia, and actinic change and hyalinization of un-
derlying fibrous tissue (arrow); a host inflammatory response is

absent (hematoxylin and eosin, �85).

Figure 3. Lower Lip of a 62-Year-Old Male Renal-Transplant
Recipient.

This photograph shows a thickened white patch (arrow). Al-
though sinister in appearance, this lesion was classified as be-

nign hyperkeratosis on biopsy.
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pears to have been the single most
important cause of the higher prev-
alence of lip lesions in the trans-
plant recipients, although not all
were at equal risk for dysplastic or
malignant lesions. Additional fac-
tors such as sun exposure may also
be important, since lip cancer is of-
ten preceded by actinic keratosis
and dysplasia.12,13 Indeed, exposure
to the sun appears to have been an
important factor in the development
of dysplasia in the transplant recip-
ients; 91 percent of the biopsy spec-
imens with evidence of dysplasia
also had actinic changes in the un-
derlying corium, whereas there was
no evidence of such changes in the

biopsy specimens from recipients who did not have dys-
plasia (P�0.001). Moreover, the transplant recipients
with dysplastic or malignant lip lesions had had signif-
icantly more exposure to the sun than those with nor-
mal or nondysplastic lesions (P�0.001); nearly 69 per-
cent of those with dysplasia or lip cancer were in the
highest sun-exposure group. Exposure to the sun and
smoking were significant independent risk factors for
the development of dysplastic or malignant lip lesions
(P�0.01).

The transplant recipients with dysplasia or cancer of
the lip did not have an increased incidence of cutane-
ous actinic keratoses and skin carcinomas of the face,
a finding that suggests that independent processes may
be involved in the development of skin and lip cancer.
There was little histologic evidence of viral infection in
the biopsy specimens we examined, but there is accu-
mulating evidence that implicates human papillomavi-
ruses in the pathogenesis of skin cancer in renal-trans-
plant recipients.14-17

Although lip cancer in transplant recipients may be
superficial, multiple, or atypical in appearance,18 a dis-
turbing feature in this study was the innocent clinical
appearance of these lesions. A high proportion (62 per-
cent) of leukoplakias were dysplastic, and 10 percent
had undergone malignant change. Furthermore, dys-
plastic changes were seen at some distance from the
clinically obvious lesions.

Although the men and women in this study were oth-
erwise well matched for important variables associated
with the development of skin cancer, all the dysplastic
lesions and squamous-cell carcinomas occurred in men.
Since keratinocytic epidermal cancers are not related
to hormonal activity,19 the use of a physical block
against sun exposure — such as lipstick — is probably
a factor that reduces the risk of lip cancer in women.

We are indebted to Mr. A. Cruchley for advice and encouragement.
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considered for publication, send it with a descriptive legend to Kim Eagle, M.D., University
of Michigan Medical Center, Division of Cardiology, 3910 Taubman Center, Box 0366, 1500
East Medical Center Drive, Ann Arbor, MI 48109. For details about the size and labeling of
the photographs, the requirements for the legend, and authorship, please contact Dr. Eagle
at 313-936-5275 (phone) or 313-936-5256 (fax), or the New England Journal of Medicine at

images@edit.nejm.org (e-mail).
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