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Background. Secondary solid cancers are severe complications in patients who have undergone allogeneic hematopoietic stem cell
transplantation (AHSCT) for malignant and nonmalignant lymphohematopoietic diseases. Objective. The aim of this work was to
report a case of two lip carcinomas following AHSCT and to warn doctors about the importance of regular check-ups of patients
who have received HSCT. Observation. A 57-year-old man was referred by the dermatology department for the management of
exophytic budding lesions on the lower lip evolving since 5 months. The patient was in complete remission following allogeneic
bone marrow transplantation for acute myeloid leukemia since five years. Clinical and histological findings confirmed the
diagnosis of a squamous cell carcinoma of the two lesions. Conclusion. It is of paramount importance to seek an oral squamous cell
carcinoma in the presence of persistent lesions in HSCT recipients.

1. Introduction

Following advances in hematopoietic stem cell trans-
plantation (HSCT), an increasing number of patients
with hematologic malignancies having cured, leading to a
steady increase in the long-term survival among recip-
ients. Unfortunately, survivors are developing late
complications following HSCT, for example, secondary
solid cancers (SSCs), which are the most serious ones
with considerable morbidity and mortality. In fact, in a
recent study [1] including nearly 2000 AHSCT recipients,
the reported cumulative incidence of SSCs was as follows:
3.2% at 5 years, 8.7% at 10 years, and 13.9% at 15 years
after transplantation. Indeed, it has been reported that
the risk of developing SSC is 2- to 4-fold higher than that
in the general population [2], however, according to
Shah et al,, the risk of developing oral cancer is 14 times
higher [3].

It’s worth noting that skin and oral cancers account for
approximately one-third of all SSCs in HSCT patients, with
oral squamous cell carcinoma being predominant with 50%
of the cases [4-6]. That is why, since the first published case
of oral carcinoma after AHSCT by Lishner et al. [7] in 1990,
several cases of secondary oral cancer have been reported in
the literature. Thus, the present work describes a male pa-
tient who developed lower lip squamous cell carcinomas five
years after undergoing AHSCT for the treatment of a pre-
vious acute myeloid leukemia (AML). A literature review
about the development of oral cancer following HSCT was
conducted, as well.

2. Case Report

A 57-year old man was referred in October 2019 by the
dermatology department for the investigation of lesions of
the lower lip. No history of tobacco or alcohol consumption
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was recorded. In 2015, the patient underwent AHSCT,
following AML with a conditioning regimen including
busulfan and cyclophosphamide. A few months later, he
developed bronchiolitis obliterans, as an immunological
reaction, requiring cyclosporine A and prednisolone as a
treatment for a chronic graft versus host disease (cGvHD).
The extra oral examination revealed the presence of two
concomitant lesions on the lower lip; the first one was
small (10 mm) with a regular round border and tender on
palpation, the second one was rather budding,
large (approximately 40 mm), crusty, and hemorrhagic
(Figure 1). According to the patient, the small lesion
appeared three weeks ago, while the largest one has
evolved since five months. No cervicofacial lymphade-
nopathy was detected on palpation. The intraoral exam-
ination showed a poor oral hygiene and the absence of
other mucosa lesions.

The incisional biopsy of the two lesions, performed
under local anesthesia, concluded to well-differentiated
squamous cell carcinomas after histological exams
(Figure 2). The work-up for extension carried out by ul-
trasound images and cervico abdomino pelvic computed
tomography failed to show associated lymphadenopathy.
Indeed, biological exams and full blood counts were within
normal limits. The patient was referred to the maxillofacial
surgery department, where complete excision of the lesions
was undertaken under local anesthesia. Histological exams
of the specimen confirmed the diagnosis of well-differen-
tiated squamous cell carcinomas (T2NOMO). The outcome
was favorable after a-year follow-up. No evidence of re-
currence or metastasis was recorded. The patient was
scheduled for a lip reconstructive surgery.

3. Literature Review

A review of the literature was conducted using MEDLINE
database via its interface PubMed with the following Mesh
terms: “cancer, squamous cell,” “oral cancer,” “carcinoma,
squamous cell,” “bone marrow cell transplantation,” and
“hematopoietic stem cell transplantation” and combining
the following Boolean equations: ((((cancer, squamous
cell [MeSH Terms]) OR (oral cancer [MeSH Terms]) OR
(oral cavity [MeSH Terms]) OR (carcinoma, squamous
cell [MeSH Terms]))) AND ((bone marrow cell trans-
plantation [MeSH Terms]) OR (hematopoietic stem cell
transplantation [MeSH Terms])) until August 2020. Se-
lected publications were analyzed according to the fol-
lowing inclusion criteria: HSCT were bone marrow origin,
age at OSCC >14 years. The exclusion criteria were articles
published in a language other than English or French,
editor letter, review papers, and conference abstracts. This
research concluded to 44 case reports, from 24 articles,
about OSCC following HSCT. The information extracted
from these cases is summarized in Table 1 and concerned:
gender, age at OSCC, tobacco and alcohol use, reason for
HSCT, conditioning regimen, interval OSCC-HSCT,
GvHD involvement, GvHD treatment or prophylaxis
drugs, site and stage of OSCC, and HPV status and
outcomes.
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FIGURE 1: Preoperative view: small lesion with regular round
border on the middle lower lip and a large, budding, crusty, and
hemorrhagic lesion on the left side of the lower lip.

4, Discussion

Malignant and nonmalignant hematological diseases are
widely treated by allogeneic hematopoietic stem cell
transplantation (HSCT) from peripheral blood, bone mar-
row, or cord blood. Although HSCT offers curative therapy
for these diseases, it exposes recipient survivors to the risk of
secondary malignancies development which are classified
into three types: posttransplant lymphoproliferative disor-
ders (PTLD), hematologic malignancies, and solid cancers
[5, 9]. The most common secondary malignancies include
non-Hodgkin’s lymphoma, Hodgkin disease, leukemia in
donor-derived cells, and granulocytic sarcoma [27]. Even
though, SSCs are less common, a large cohort study [28]
conducted by the Center for International Blood and
Marrow Transplant Research (CIBMTR) and the Fred
Hutchinson Cancer Research Center (FHCRC) reported an
increased risk of SSCs. In fact, 189 out of 28.874 included
patients developed SSCs after HSCT, with a predominant
location in the oral cavity. According to Mawardi et al. [29],
oral squamous cell carcinoma (OSCC) is the most common
amongst SSCs, with nearly 14 times the risk of developing
this cancer compared to the general population. Never-
theless, few case reports and small case series of OSCC
following AHSCT have been reported. The present literature
review was conducted on oral cancer secondary to HSCT
focusing on risk factors related to this condition. Although
the conflicting data, several studies have been established to
investigate risk factors that might be involved in the de-
velopment of SSCs in HSCT survivors [2, 28, 30-32].

As for gender, men were considered to be at higher risk
for the development of secondary head and neck cancers
following HSCT than women [2, 28, 30]. The present review
showed 25 males affected and 19 females. Rizzo et al. [28]
and Curtis et al. [33] found that males appeared to be slightly
higher affected than females, 79% and 72%, respectively.
Moreover, the age at transplantation is more likely to be
related to cancer development. The mean age at diagnosis of
OSCC was 39.61 years old, and 13 patients were aged more
than 50 years. According to Gallagher and Forrest [32] and
Shimada et al. [31], a great risk of SSCs seems to be asso-
ciated to an age over 40 and 45 years, respectively.

However, information regarding tobacco and alcohol
consumption is lacking, and knowing that these factors are
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F1GURE 2: Histological sections: infiltrating carcinomatous proliferation showing squamous differentiation of the labial mucosa (a) small

lesion, H&E: 40; (b) large lesion, H&E: 100x.

commonly associated with head and neck cancer develop-
ment, only 6 patients were reported as being addicted to
tobacco and alcohol consumption [3, 14, 21, 26]. In fact,
Curtis et al. [33] failed to prove that tobacco and alcohol are
risk factors in the development of OSCC in HSCT survivors.

Results are controversial regarding the relation between
the primary disease and the risk of SSCs. Several studies
found higher risk for patients diagnosed with Fanconi
anemia (FA) and aplastic anemia (AA) [13]. However, Curtis
et al. [30] reported that the risk was rather higher in patients
with acute and chronic leukemia. Indeed, Martelin et al. [1]
concluded that chronic myeloid leukemia (CML) was an
independent risk factor for SSCs. The present review showed
a predominance of acute myeloid leukemia (AML) (15 cases)
against 6 cases of CML [10, 12, 16, 18, 21] and 5 cases of FA
[11, 23, 24, 26]. It's worth to note that myelodysplastic
syndrome, PTLD, non-Hodgkin’s lymphoma, and acute
leukemia predominate early post-HSCT period, while solid
cancers occur later [4, 30].

In this review, the incidence of SSCs was reported to
peak between 8 and 9 years after HSCT, and the risk reaches
its peak in children aged 10 years old at the time of
transplantation [13]. The median interval for OSCC devel-
opment was 8.40 years with a longest period of 22 years [9].
Tanaka et al. [2] concluded that the risk of oral cancer
development was elevated during the 5-10 years period.
Indeed, Rizzo et al. [28] found that risks tended to rise over
time for cancers of the oral cavity, and that long-term
survivors had significantly elevated (20 to 30 folds) risks of
oral cancer during 10 or more years of follow-up.

In the present case, the male patient underwent HSCT
for AML at 52 years old. This finding was in agreement with
the study of Curtis et al. [30] who concluded that only
patients aged 30 years or older at the time of transplantation
had a significantly increased risk of solid cancer.

Another considered major risk factor of OSSC devel-
opment in HSCT recipients is cGvHD with its chronic in-
flammation. This condition is an alloimmune process
secondary to an immune attack by donor T cells that rec-
ognize antigens expressed on normal tissues, including those
of the oral cavity [34].

A large cohort study [33] showed that the risk for SCCs
increased with the increasing grade of ¢cGvHD, and that

patients with severe disease had 10-fold greater risk than
those without cGvHD. It was also concluded that long-term
c¢GvHD therapy with azathioprine, particularly when
combined with cyclosporine and steroids, was a major risk
factor of SCC development. In fact the administration for 24
months or more of these drugs can increase sharply the risk
of SSCs by nearly 6 to 8 folds. That is the reason why cGvHD,
has been described, by some authors, as a precursor state for
a potential development of oral cancer in HSCT recipients
[3].

The ¢cGvHD has been reported in 25-40% of HSCT
survivors [4, 13]. Clinical manifestations most often affect
skin, liver, lungs, gastrointestinal tract, and eyes. Aprox-
imately, 80% of these patients present an oral involvement,
comprising lichenoid lesions, atrophy, erythema, xero-
stomia, and oral pain [4, 13]. In this review, 40 out of 44
patients developed GvHD. Of whom, 27 developed cGvHD
of the oral mucosa prior to OSCC diagnosis
[4-9, 11-13, 15, 16, 18, 20-23, 25]. The location of GvHD
was not precised in 8 patients and not mentioned in 4
patients.

In addition to ¢cGvHD, the use of total body irradiation
(TBI) and the intensity of the conditioning regimen are risk
factors for secondary malignancies. In this review, condi-
tioning regimens consisted of TBI, chemotherapy, cyclo-
phosphamide combined or not to busulfan, and other drugs
[4-6, 8, 12, 14, 16, 19-21]. Curtis et al. [30] reported that the
risk of cancer development in recipients who underwent
irradiation before HSCT is up to 18.4 times higher than the
risk for those who did not undergo irradiation. Indeed, Rizzo
et al. [28] found that limited field irradiation (LFI) was
associated with an increased risk of SCC of the oral cavity.
Majhail et al. [35], however, indicated that the risk of sec-
ondary solid malignancies in 4318 HSCT recipients for AML
or CML using a high-dose busulphan-cyclophosphamide
conditioning regimen are increased even without a prior
exposure to LFI or TBI, considering that the absolute risk
appeared to be relatively lower. Finally, Shimoni et al. [36]
reported that the incidence of secondary malignancies has
not decreased in the area of reduced-intensity conditioning
and may have even increased when compared with mye-
loablative conditioning or reduced toxicity conditioning. In
the present case, the patient was treated by a combination of
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busulfan and cyclophosphamide, no irradiation regimen was
administered, but information regarding GvHD oral man-
ifestations are lacking.

As for oral location, most of OSCCs were located on the
tongue (25 cases/56.81%), then the lip (8 cases/18.18%) and
the gingiva (5 cases/11.36%). The buccal mucosa and the
floor of the mouth were less affected. For lip locations, 7
cases concerned the lower lip [7, 8, 14, 16, 21], and only one
case occurred on the upper lip [6]. It is worth noting that,
apart from older age, male gender, and fair skin, sun and UV
exposure are amongst risk factors involved in actinic or solar
cheilosis, which is a premalignant ulcerative lesion most
frequently associated with SCC of the lip that represents up
to 25-30% of all oral cancers [37]. In the review, almost all
patients experienced GvHD, despite the prophylaxis treat-
ment, in some cases. None of the authors reported a history
of sun or UV exposure, but a chronic inflammation related
to the immune reaction secondary to GvHD. In fact, it has
been reported that tissue damage by diffuse T-cell infiltra-
tion in the subepithelial buccal mucosa and in the minor
salivary glands may be at the origin of lichen-like changes,
ulceration, and erythema. These lesions may predispose to
malignant transformation along with immunosuppressive
therapy [13, 34]. Consequently, as the patient is working at
an industrial paint shop and is not an outdoor laborer (for
example, farmer) with prolonged sun exposure to the face,
we assume that the oral location of the cGvHD is the lower
lip, as reported by some authors [6, 21].

Indeed, to the best of our knowledge, this is the first
condition where two synchronous cancers appeared on the
same anatomical site. The time interval between the two
lesions was nearly 4 months; this is in agreement with that
recorded by Montebugnoli et al. [13] who described SCC of
the tongue and floor of the mouth four months apart.
Nonetheless, it is more likely that the small lesion is an
extension of the larger one, because, the epithelium might be
infiltrated by tumoral cells as the distance between the 2
lesions is very small (less than 2 mm) and histological fea-
tures of the 2 specimen were identical, as well.

Finally, some authors evaluated the Human Papilloma
Virus (HPV) infection in OSCC after HSCT, as it was
proposed that head and neck cancers may be correlated with
this oncogenic virus infection. In this review, the isolation of
HPV high risk genotypes 16 and 18 was conducted in 16
cases. Of these, 4 were positive and 2 of them were located on
the lower lip [21]. Some authors postulated that the reac-
tivation of HPV in these immunocompromised recipients
may contribute to cancer development [12, 21, 26].

5. Conclusion

Dentists and surgeons should be aware of the following;
(i) Secondary malignancy development is a potential
long-term complication in patients receiving HSCT
(ii) HSCT recipients experiencing cGvHD are at higher
risk of developing OSCC
(iii) Careful oral examination and regular evaluation for
premalignant lesions and biopsy of any suspicious

lesions are required for HSCT recipients, even for a
long time after transplantation.

Further studies including a large cohort are needed to
better understand the relation between GVHGD and the
development of SSCs in HSCT recipients.

Data Availability

All the data are available from the corresponding authors
upon request.
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