Effectiveness and safety of paramidline mandibulotomy approach

20 33 Male Right tongue Well differentiated squa- T2NOMO Forearm 36 No Yes None No No No Yes
mous carcinoma
21 63 Male Left tongue Well differentiated squa- T2NOMO Forearm 34 No Yes None No No No Yes
mous carcinoma
22 59 Female Left tongue Well differentiated squa- T3NOMO Anterolat- 16 No Yes None Yes No Yes Yes
mous carcinoma eral thigh
flap
23 51 Male Left tongue Poorly differentiated T3NOMO Anterolat- 32 No Yes None No No No Yes
squamous carcinoma eral thigh
flap
24 51 Male  Right root of Moderately differentiat-  T3NOMO Anterolat- 29 No Yes Partial skin flap No No No Yes
tongue and ed squamous carcinoma eral thigh necrosis
oropharynx flap
25 58 Male  Right tongue Moderately- Well dif- T2NOMO Forearm 12 No Yes None Yes No Yes Yes
ferentiated squamous
carcinoma
26 40 Male Left tongue Well -moderately dif- T2NOMO Forearm 19 No Yes None No No No Yes
ferentiated squamous
carcinoma
27 57 Female Right tongue Moderately differentiat- T2NOMO Forearm 16 No Yes None No No No Yes
ed squamous carcinoma
28 45 Female Right tongue Moderately differentiat-  T2NOMO Forearm 15 No Yes None No No No Yes
ed squamous carcinoma
29 59 Male Left tongue Well differentiated squa- T4NOMO Pectoralis 14 No Yes None No No No No
mous carcinoma major
30 52 Male Right tongue Well differentiated squa- T2NOMO Forearm 12 No Yes None No No No Yes
mous carcinoma
31 56 Male Root of tongue Moderately differentiat- T4N2MO None 10 Yes Yes Orocutaneous No No No Yes
and orophar- ed squamous carcinoma fistula
ynx
32 54 Male  Right tongue Moderately differentiat- T2N2MO Forearm 11 No Yes None No No No Yes
ed squamous carcinoma
33 51 Female Left tongue Moderately -High dif- T2NOMO Forearm 10 No Yes None No No No Yes
ferentiated squamous
carcinoma
34 53 Female Lefttongue Well -moderately dif- T2NOMO Forearm 3 No Yes None No No No Yes
ferentiated squamous
carcinoma
35 45 Male Left root of Moderately differentiat- T3N2MO Forearm 1 Yes Yes Orocutaneous No No No No
tongue ed squamous carcinoma fistula

(Metastatic thyroid papil-
lary carcinoma)

36 43 Male  Left tongue Well differentiated squa- T2NOMO Forearm 1 No Yes Orocutaneous No No No Yes
mous carcinoma fistula
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Figure 1. Case 1. A: Preoperative primary lesion; B: En-bloc surgery of tongue
cancer through the mandibulotomy approach; C: The defect was repaired by
skin flap, and mandible was fixed by absorbable plate; D: After the surgery
the dentition was preserved and the skin flap grew well; E: Postoperative
panoramic radiology showed the bone stump healed well.

rough intramuscular space, not muscles at
mouth floor [4, 9, 10], which provide the theo-
retical basis for preservation of mylohyoid mus-
cles, with only the sublingual gland and tissues
in the myolemma at mouth floor resected. We
hypothesize our surgical procedure may be
beneficial for treatment of tongue cancer and
maintenance of normal function.

Materials and methods
Patients

Thirty-six tongue cancer patients who received
the mandibulotomy approach surgery from July
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2008 to December 2014 in
our hospital were selected in
this study. There were 26
males and 10 females, with
the mean age of 51.72 + 7.8
(range, 33-67) years old
(Table 1). Tumor was located
at the tongue margin in 24
cases, the tongue root in 9
cases and the tongue abdo-
men in 3 cases. Pathologically,
most of the tumors were con-
firmed to be squamous carci-
noma, except 1 case of basal
cell adenocarcinoma squa-
mous, 1 case of mucoepider-
moid carcinoma, 1 case of
adenoid cystic carcinoma pro-
gressive to squamous carci-
noma after reoccurrence, 2
cases of squamous carcino-
ma complicated with papillary
thyroid carcinoma and 1 case
of squamous carcinoma com-
plicated with palate carcino-
ma. According to TNM stage, 1
case was rated as T1 (€2 cm),
19 cases as T2 (>2 cm, <4
cm), 11 cases as T3 (>4 cm),
and 5 cases as T4 (invade
nearby tissues) (Table 1).

Preoperative imaging exami-
nation did not show mandible
involved or remote metasta-
sis. All patients gave written
informed consents for surge-
ry and data collection for re-
search purposes and paper
publication. The study proto-
col was approved by the Ethics Committee of
Changhai Hospital of the Second Military
Medical University.

Surgical procedure

All patients underwent the radical surgery with
preserving the integrity of mandible by the
same surgeon. Mylohyoid muscles were also
preserved in most of cases except 5 cases. The
radical surgery preserving mylohyoid muscles
was as the following: 1) cervical lymphadenec-
tomy was performed till the inferior margin of
the mandible followed by opening and resect-
ing the inner side periosteum of mandible; 2)
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Figure 2. Case 2. A MRI of preoperative primary lesion; B: Mylohyoid muscle was preserved after mandibulotomy,
the primary lesion and the tissue connected to cervical lymph nodes were resected; C: En-bloc surgery of tongue
cancer through the mandibulotomy approach; D: Specimen; E: Skin flap grafting; F: Preservation of postoperative
dentition.

Figure 3. Case 3. A: Intraoral view of preoperative primary lesion; B: MRI of preoperative primary lesion; C: En-bloc
surgery of tongue cancer through mandibulotomy approach; D: Skin flap grafting and fixation of mandible; E: Speci-
men; F: Preservation of postoperative dentition.

hyoid and jaw bone ends of mylohyoid muscles periosteum of the mandible was connected to
were preserved (Figures 1-3); 3) the inner side the cervical tissues; 4) a midline incision was
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Figure 4. Overall (A) and staged (B) survival curves. T2: >2 cm, <4 cm; T3: >4 cm; T4: invade nearby tissues.

Table 2. The univariate and multivariate logistic regression to identify the key factors contribute to

survival

Clinical features

Uni-variable cox

Multi-variable cox

HR (95% Cl)

Age (e%Cl) able coxti
Gender (Male/Female)

Location (Left/Right/Root)

Pathological type (Poorly/Moderately/Well)
Pathological T stage (T2/T3/T4)
Pathological N stage (NO/T1/T2)

Radiotherapy (Yes/No)
Complication (Yes/No)
Recurrence (Yes/No)

Preserve of mylohyoid muscle (Yes/No)

1.360 (0.213~1.657)
0.788 (0.143 ~4.328)
2.82(0.394~6.202)
0.467 (0.126~1.737)
1.382 (0.557~3.425)
2.488 (1.106~5.598)
0.955 (0.094~9.711)
1.310 (0.153~3.240)
1.804 (1.024~2.145)
0.050 (0.004~0.555)

P value HR (95% CI) P value
0.026 1.256 (0.085~1.855) 0.868
0.783 0.192 (0.007~0.526) 0.328
0.302 1.661 (0.219~1.255) 0.623
0.249 0.682 (0.037~1.254) 0.796
0.481 3.526 (0.517~4.059) 0.199
0.016 4.162 (0.953~18.172) 0.058
0.969  0.1516 (0.002~0.282) 0.378
0.805 0.6095 (0.009~4.337) 0.820
0.0003 1.072(0.543~1.364) 0.0065
0.0006 0.03405 (0.003~0.897) 0.0024

made in the lower lip and the mandible was
truncated at the site between lower incisor and
second incisor or the site between the two
mandibular canines according to the location of
primary lesion. The inner side periosteum of
the mandible was cut apart along with the jaw
tongue groove till the inner lateral bone surface
of the mandible. Mylohyoid muscles were pre-
served, but the mandible was retracted to
expose the primary lesion, with the tumor
resected at 1 cm near to the lesion and the ipsi-
lateral tissues at the mouth floor resected. Five
cases received cervical lymphadenectomy with
the jugular vein retained. Defect repairing was
performed in 28 cases with forearm free skin
flap (4 cm x 6.cm -7 cm x 8 cm), 2 cases with
pectoralis major skin flap (7 cm x 10 cm), 3
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cases with anterolateral thigh flap (8 cm x 9
cm), 1 case with rectus abdominis muscle skin
flap (7 cm x 10 cm) and 1 case with local trans-
ferred tissue flap grafting. Mandible was fixed
by small titanium plates, titanium nails or
absorbable plates. Four cases received postop-
erative radiotherapy and 36 cases received
postoperative chemotherapy.

Statistical analyses

Statistical analyses were performed using the
SPSS v.19.0 statistical software (SPSS,
Chicago, IL, USA). All continuous data were
expressed as mean * standard deviation (SD)
and categorical data were expressed as n (%).
Survival rates were estimated by the Kaplan-
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