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Oncoplastic Techniques for Surgical Management of Inner Half Breast
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For decades women with breast cancer were offered two surgical options: small lesions were treated with
lumpectomy and radiotherapy (breast conserving therapy) and large tumors by mastectomy. Oncoplastic surgery
(OPS) has emerged with the concept of applying plastic reconstructive techniques to reshape the breast after
tonservative resection’'to allow wide excision without compromising the natural shape of the breast. In the current
study 60 female patients with operable breast cancer in inner half fit for BCS (T1&T2) were treated by various
oncoplastic techniques. The mean age was 44.40 =+ 9.83 years, 15 patients had lower inner quadrant tumors
(25.0%), 45 patients (75%) had upper inner tumors. Round block technique was used in 18 cases (30.0%), level I
oncoplastic technique in 9 cases (15%), superior pedicle reduction mammoplasty in 6 case (10%), inferior pedicle
reduction mammoplasty in 6 cases (10%), v mammoplasty in 6 case (10%), volume replacement by mini LD flap
in 6 cases (10%), fish hook rotational flap in 3 case (5%) and batwing mastopexy in 3 case (5%). The rate of
complications was 20% and patients’ satisfaction score was 4.2 + 0.87. Local re—currence rate was 3.3 % in 24

months follow-up period.
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Introduction

The shift from radical surgical ablation to conserving
treatment for breast cancer was actually led by
radiotherapists with surgical intervention being
added much later. For small (2 cm) and node-
negative tumors, however, Veronese et al deserve
credit for the first randomized trial proving safe
breast conserving surgery.! Further studies, with
larger (4 cm) tumors, confirmed that equivalent
overall and disease-free survival to mastectomy
could be produced by tumorectomy combined with
radiotherapy: this has come to be known as “breast-
conserving therapy”.?

Breast-conserving surgery is an excellent option for
women who choose it, providing it can be performed
without compromising the effectiveness of treatment
whilst achieving an acceptable cosmetic result. The
measurable outcomes of breast-conserving surgery
are survival, local recurrence rates, cosmoses and
patient satisfaction. Any assessment of treatment
by breast-conserving surgery should report these
outcomes for meaningful interpretation of results.?
Oncoplastic breast surgery consists of various
techniques that allow for an excision with a wider
margin and a simultaneous enhancement of
cosmetic sequelae, making it an ideal breast cancer
surgery.*> A 2008 audit of a specialist breast practice
reported that breast reconstruction and oncoplastic
operations accounted for 28% of all breast-cancer
related procedures, indicating a rising utilization of
oncoplastic breast surgery. The surgical techniques
used in oncoplastic breast surgery in the setting of
breast conservation can be largely divided in two
categories: volume displacement (VD) and volume
replacement (VR). Appropriate technique is chosen
based on patient and tumor characteristics, as the

outcomes of the surgery may depend on the type
of technique.®

Patients and methods

This prospective study was conducted between
November 2015 and September 2018 on sixty
female patients with operable breast cancer in inner
half (upper and lower inner quadrants) fit for BCS
(T1 & T2) admitted to the oncology department,
Alexandria university, Egypt.

All studied patients signed an informed consent
and subjected to complete history taking, complete
physical examination and breast examination
including breast masses, nipple and areola and
axilla. Routine laboratory investigations were done.
Breast ultrasound and mammograms were routinely
done. Pre-operative pathological assessment was
done using fine needle aspiration cytology (FNAC)
or needle core biopsy.

A. Patients with upper inner quadrant
tumors were treated by one of the following
oncoplastic techniques:

e Level I oncoplastic technique: If less than
20% of the breast volume is excised. It's
based on dual-plane undermining, including
the nipple— areola complex (NAC), and NAC
recentralization if nipple deviation is anticipated.

e Round block technique: Making two
concentric periareolar incisions, followed by
de-epithelialization of the intervening skin. The
outer edge of de-epithelialization is incised
and the entire skin envelope is undermined in
a similar manner to performing a mastectomy.
Wide excision of the tumor and surrounding
tissue is performed from the subcutaneous
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plane down to the pectoralis fascia. The medial
and lateral glandular flap are then mobilized off
the pectoralis muscle and sutured together.”
Batwing mastopexy: Two closely similar half-
circle incisions are made with angled wings to
each side of the areola. Full-thickness excision
is undertaken and the fibro-glandular tissue is
advanced to close the subsequent defect.®
Inferior pedicle reduction mammoplasty:
It begins with de-epithelialization of the area
surrounding the NAC. The NAC is then dissected
away from the underlying breast tissue on an
inferior dermo-glandular pedicle. The infra-
mammary incision is then completed, followed
by wide undermining of the breast tissue off the
pectoralis fascia.

Volume replacement by mini LD flap:
Latissimus dorsi (LD) myocutaneous flaps or
mini LD flap are used to fill the defects after
excision of relatively large tumor in small-
medium sized breast (cup size A-B) or if the
patient refused the decrease in her breast size
via tissue displacement techniques.®

Patients with lower inner quadrant tumors
were treated by one of the following
oncoplastic techniques:

Lower inner quadrant v-mammoplasty:
By excising a pyramidal section of gland, with
its base located in the sub-mammary fold and
apex at the border of the areola. The section
is removed, including the skin attached to
the gland down to the pectoralis fascia. The
sub-mammary fold is then incised, from the
resection site to the anterior axillary line to
allow adequate rotation of the remaining gland
into the defect. The lower pole of the breast is
entirely undermined from the pectoralis muscle
and transferred medially to fill the defect. The
NAC is then recentralized.°

Fish-hook inferior rotational flap: Fish-
hook-shaped skin incision line is designed. The
incision is marked from an axillary site to the
tumor, about 2—-3 cm below the skin crease of the
infra-mammary fold. The tumor was removed
with at least 2 cm margins for oncologic safety.
A superior-based dermo-glandular tissue flap
was mobilized off the pectoralis major muscle,
taking into consideration the blood supply to the
flap and remnant breast. The dermo-glandular
flap was then rotated to fill the defect and the
lower abdominal flap was dissected downward,
enough to be pulled up.!

Superior pedicle reduction mammoplasty:
Begins with de-epithelialization of the area
surrounding the NAC. The NAC is then dissected
away from the underlying breast tissue on a
superior dermo-glandular pedicle. The infra-
mammary incision is then completed, followed
by wide undermining of the breast tissue off

the pectoralis fascia. The undermining starts
inferiorly and then proceeds superiorly beneath
the tumor while encompassing the medial and
lateral aspects of the breast as well as the NAC.
The tumor is removed en bloc with a large margin
of normal breast tissue and overlying skin as
determined by the preoperative drawings.?13

e The choice of oncoplastic techniques depend
on tumor size and location in relation to breast
size and (density. Displacement oncoplastic
techniques are preferable in medium sized
breast, while breast re-placement oncoplastic
techniques were preferred fwhen a large
excised volume was anticipated in small sized
breasts. Reduction mammoplasty techniques
are the preferred option in large sized breasts.
These techniques can facilitate the delivery
of postoperative radiotherapy, particularly in
women with macromastia, by feducing the size
of the breast. In addition, they do not affect
clinical and radiologic follow-up.*3

Results

Demographic data: The age ranged from 28 to
61 years (mean 44.40+9.83 years and median 43
years). Family history of breast cancer in the first or
the second degree relatives was positive in only 12
patients (20.0%). 33 patients were premenopausal
(55.0%) and 27 patients were postmenopausal
(45.0%). All of patients were multiparous (100%).
36 patients (60%) gave history of using oral
contraceptive pills while the remaining patients
(40%) gave no history of oral contraceptive pills.
(Table 1).

Table 1: Demographic data

No. %

Age (years)

<30 3 5.0

30 -40 18 30.0

41 -50 21 35.0

>50 18 30.0
Family history

Negative 48 80.0

Positive 12 20
Menstrual history

Premenopausal 33 55.0

Postmenopausal 27 45.0
Parity

Nulliparous 0 0.0

Multiparous 60 100.0
Oral contraceptive pills use

Positive 36 60.0

Negative 24 40.0
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Breast examination: The tumor was in the left
side in 45 cases (75%) and in the right side in 15
cases (25%). Bra cup size was used to assess the
size of the breast 6 patients (10%) had moderate
breast size (Cup B), 30 patients (50%) had large
breast size (Cup C), while 24 patients (40%) had
larger breast size (Cup D or larger). 6 patients
(10.0%) didn't have ptosis (the entire breast,
including the NAC, liess above the level of the infra-
mammary crease). None had mild ptosis (the nipple
lies at the level of the infra-mammary crease), 21
patients (35.0%) had moderate ptosis (the nipple
lies below the level of the infra-mammary crease
but remained above the lower contour of the breast
gland), and 30 patients (50%) had severe ptosis
(the nipple liess below the infra-mammary crease
and along the lower contour of the breast). 12
patients (20%) experienced substantial asymmetry
of both breasts pre-operative. (Table 2).

Table 2: Breast examination

No. %
Right 15 25.0
Left 45 75.0
Breast size
A 0 0.0
B 6 10.0
C 30 50.0
D 24 40.0
Ptosis
No 6 10.0
Minor 6 10.0
Moderate 15 25.0
Severe 33 55.0
Asymmetry
Negative 48 80.0
Positive 12 20.0

Table 4: Surgical technique

Characteristics of the primary tumor: 15
patients had lower inner quadrant tumors (25.0%),
45 patients (75%) had upper inner tumors. The
tumor size ranged from 1 to 4.6 cm (2.74+0.98
cm. 33 patients (55%) had enlarged ipsilateral
lymph nodes either clinically or on imaging (N1). 45
patients had stage II disease (75.0%), while only
15 patients (25.0%) had stage I disease (according
to TNM staging system). (Table 3).

Table 3: Characteristics of the primary tumor

Tumor No. %
Site
Upper inner 45 75.0
Lower inner 15 25.0
Size
Min. — Max. 1.0-4.6
Mean % SD. 2.74 + 0.98
Median 2.30
Lymph node
Negative 27 45.0
Positive 33 55.0
Stage of the disease
I 21 35.0
II 39 65.0

Surgical technique: In 45 cases with upper inner
tumor we used level I oncoplastic technique in 9
cases (15%), round block technique in 18 cases
(30.0%), batwing mastopexy in 6 cases (10%),
inferior pedicle reduction mammoplasty in 6 cases
(10%), and volume replacement by mini LD flap in
6 cases (10%). While in 15 cases with lower inner
tumor we used v-mammoplasty in 6 cases (10%),
fish hook rotational flap in 3 cases (5%) and superior
pedicle reduction mammoplasty in 6 cases (10%).
(Table 4).

Surgical technique No. %
Upper inner: Level 1 oncoplastic 9 15.0
Round block 18 30.0
Batwing mastopexy 6 10.0
Inferior pedicle mammoplasty 6 10.0
LD flap 6 10.0
Lower inner: V mammoplasty 6 10.0
Fish hook rotational flap 3 5.0
Superior pedicle mammoplasty 6 10.0
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Postoperative complications: Postoperative
complications occurred in 12 patients (20%); 3
case had skin necrosis (5%), 3 case had seroma
(5%), 4 case had superficial infection (6.7%) which

Table 5: Postoperative complications

resolved in two weeks of antibiotic therapy and 2
cases had wound dehiscence (3.3%) and healed
spontaneously by dressing and did not require any
surgical intervention. (Table 5).

Surgical technique No. Skin necrosis Seroma W-ound sﬁ';::fg:'
Dehiscence

Upper inner: Level 1 oncoplastic 9 0 0 0 0
Round block 18 0 1 0 0
Batwing mastopexy 6 0 1 0 0
Inferior pedicle mammoplasty 6 1 0 2 1
LD flap 6 0 0 0 1

Lower inner: V- mammoplasty 6 0 0 0 0
Fish hook rotational flap 3 2 0 0 0
Sup. pedicle mammoplasty 6 0 1 0 2
Total 60 3 3 2 4

Oncologic outcomes: In the current study, the
resected safety margin ranged between 2 and 4.2
cm (mean 3.4 cm+0.79), the local re-currence
occurred in 2 patients (3.3%) in a 24 months follow-
up period

Esthetic evaluation: We utilized two scales
for cosmetic evaluation; the first was subjective
according to the degree of patient satisfaction
compared to the preoperative breast using a five-
point scale, 27 patients graded their satisfaction
as five “excellent” (45%) most of them underwent

Table 6: Patient’s satisfaction score

either round block or batwing technique, 21 patients
graded their satisfaction as four “good”(35%) most
of them underwent either level I, Mini LD flap
or superior pedicle mammoplasty technique, 9
patients graded as three “fair” (15%) most of them
underwent V - mammoplasty, and 3 patients graded
as two “poor”(5%) most of them underwent Fish
hook rotational flap. No patient graded as one “bad”
(Table 6). The satisfaction score ranged from 2
to 5 with a median score of 4 and mean score of
4.2+0.87

Patient satisfaction score

1 2 3 4 5
Surgical technique No.
(Bad) (Poor) (Fair) (Good) (Excellent)
Upper inner: Level 1 oncoplastic 9 0 0 3 6 0
Round block 18 0 0 0 0 15
Batwing mastopexy 6 0 0 0 0 6
Inf. pedicle mammoplasty 6 0 0 0 3 3
LD flap 6 0 0 0 6 0
Lower inner: V- mammoplasty 6 0 0 6 0 0
Fish hook rotational flap 3 0 3 0 0 0
Sup. pedicle mammoplasty 6 0 0 0 6 3
Total 60 0 3 (5%) 9 (15%) 21 (35%) 27 (45%)

4in-Shams J Surg 2019; 12 (2):151-159




The second scale was objective and was done eight, 15 cases (25%) were given the grade seven,

by two surgeons and a trained nurse, rated on a 9 cases (15%) were given the grade six, and 3
visual analog scale from 1 (unacceptable result) to cases (5%) was given the grade five (Table 7).
10 (excellent result). 6 cases (10%) was given the The Surgical team assessment score ranged from 5
grade 10 “excellent”, 9 cases (15%) were given the to 10 with a median score of 8 and mean score of
grade nine, 18 cases (30%) were given the grade 8.15+1.45.

Table 7: Surgical team assessment

Surgical team assessment score

5 6 7 8 9 10
Surgical technique No.
(Poor) (Fair) (Good) (V Good) (Excellent) (Outstanding)
Upper inner: Level 1 oncoplastic 9 0 3 3 3 0 0
Round block 18 0 0 2 10 3 3
Batwing mastopexy 6 0 0 0 2 1 3
Inf. pedicle mammoplasty 6 1 0 2 1 2 0
LD flap 6 0 0 3 2 1 0
Lower inner: V- mammoplasty 6 0 5 1 0 0 0
Fish hook rotational flap 3 2 1 0 0 0 0
Sup. pedicle mammoplasty 6 0 0 4 0 2 0
Total 60 3(5%) 9(15%) 15(25%) 18 (30%) 9 (15%) 6 (10%)

Fig 1: Round block technique: 46 years old
housewife with 2x1.5 cm at the left upper inner
quadrant. (a) Preoperative with design .(b)
Intraoperative result (c) Early post-operative
result (d) After stitches removal.
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Fig 2: Batwing mastopexy: 44 years old Fig 3: Mini LD flap: 36 years old house wife with
housewife with 2x2 cm tumor at the upper inner 3.5x3 cm tumor at the right upper inner quadrant.
quadrant. (a) Preoperative. (b) Intra-operative (a,b,c) Intra-operative. (d) Post-operative resulit.

(c,d) Post-operative resulit.
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Discussion

Breast-conserving surgery is an excellent option
for women who choose it, provided that it can be
performed without compromising the effectiveness
of treatment whilst achieving an acceptable
cosmetic result. The measurable outcomes of
breast-conserving surgery are survival, local
recurrence rates, cosmoses and patient satisfaction.
Any assessment of treatment by breast-conserving
surgery should report these outcomes for
meaningful interpretation of results.? In this study,
we adopted oncoplastic techniques for surgical
management of inner half breast cancer in patients
in whom we expected to have a defect and poor
cosmetic outcomes after ordinary BCS. Tumors in
this location (inner half) often create a major risk
for deformity. The choice of oncoplastic techniques
de-pended on tumor size and location in relation
to breast size and density. Displacement oncoplastic
techniques were performed in medium sized breast,
while breast re-placement oncoplastic techniques
were performed when a large excised volume was
anticipated in small sized breasts.'?

In the current study, the age ranged from 28 to 61
years (44.40+9.83 years). We noticed that younger
patients had more unfavorable tumor characteristics
and higher stages of the disease. Many authors
considered young age as a relative contraindication
to CBT.'**> We did not exclude young age patients
in this study but we tried to insure wider resections,
boost radiotherapy to prevent the increased risk of
local failure after CBT in younger women.

As regards the tumor size, the mean size of the
tumor in the current study was 2.47+0.98 cm.
Fitoussi et al. reported an average tumor size of 2.9
cm (range 0.4 to 10 cm) in a series 540 consecutive
patients who underwent oncoplastic breast surgery
for breast cancer between 1986 and 2008.Y
Some have examined the relationship between
excision weight and aesthetic outcome, a simpler
concept is tumor excision in proportion to breast
size. Cochrane et al. showed that approximately
10 percent was an upper resection limit, with less
tolerance medially due to the relative paucity of
tissue.*? Clough suggested that up to 20 percent
volume excisions may yield satisfactory results, but
some form of local parenchymal rearrangement or
excess skin excision is generally required, once 20%
of the breast volume is excised, there is a clear risk
of deformity.!3

According to the degree of patient satisfaction
compared to the preoperative breast using a five-
point scale, 27 patients graded their satisfaction
as five “excellent” (45%) most of them underwent
either round block or batwing technique, 21 patients
graded their satisfaction as four “good”(35%) most
of them underwent either level I, Mini LD flap

or superior pedicle mammoplasty technique, 9
patients graded as three “fair” (15%) most of them
underwent V - mammoplasty, and 3 patients graded
as two “poor”(5%) most of them underwent Fish
hook frotational flap. No patient graded as one “bad”
(Table 6). The satisfaction score ranged from 2
to 5 with a median score of 4 and mean score of
4.2+0.87.

Tomoko Ogawa had a series of 18 patients treated
by round block technique, his cosmetic results were
found to be excellent in three cases (16.7%), good
in eight cases (44.4%), fair in five cases (27.8%),
and poor in two cases (11.1%) so, unacceptable
outcomes (either fair or poor) were observed in
seven cases (38.9%). Our excellent result after
round block technique may be attributed to that we
did not excise more than 20% of the breast volume
in contrast to Ogawa who exceeded 20% excision
volume in some of his cases.!®

Modifying the skin reduction pattern as described
by Donald A. Hudson and F. Santanelli may enable
mammoplasty for upper quadrentectomy to replace
the skin area removed with tumorectomy from
the upper quadrants.'” Extended inferior pedicle
to replace defects outside the reduction pattern
was reported by McCulley and Macmillan from
Nottingham Instead of sacrificing breast tissue
above the NAC, it is retained on the same pedicle
and advanced to fill a superior glandular defect.!®

In the current study 15 patients had lower inner
quadrant tumor; 6 patients were treated by lower
inner quadrant v mammoplasty described by
Clough; in our study the cosmetic result in these
6 cases (10%) was rated as fair in comparison to
Clough who had excellent result in 68% and good
results in 26% and fair results in 5%. In our study
there was no complication with the technique or
local recurrence in comparison with Clough who
had complications in 9.1% of patients and one
case (2.2%) of local recurrence.’® This difference
may be due to our narrow scale which requires
more studies concerning this technique. 6 patients
with lower inner tumor were treated with superior
pedicle reduction mammoplasty that results in
inverted T and periareolar scars as seen in most
breast reduction patients. In the current study 3
cases (5%) was treated by fish hook incision inferior
rotational flap described by Seokwon Lee et al. In
our study the tosmetic result was poor because the
patient developed complication in the form of skin
necrosis in the most distal part of the flap in 2 out
of 3 cases, despite it resolved with dressings the
patient rated her satisfaction as poor in contrast to
Seokwon Lee who had excellent and good results
in most of his cases with frate of complication
equivalent to 5.8 % in the form of partial wound
dehiscence and small fat necrosis.

157




158

In the current study 6 patients had upper inner
quadrant tumor were treated by tissue replacement
technique using mini-LD flap through a lateral breast
crease incision to raise the LD muscle flap and also
to do the quadrentectomy or partial mastectomy
with axillary dissection through the same incision as
described by Rainsbury.’® with patient satisfaction
score of 4 (good) in the 6 cases. Bostwick explored
the use of LD muscle transfer through the axillary
incision used in axillary dissection to fill defects left
after wide local excision for breast cancer.?

Contralateral symmetrisation procedure was
undertaken in 2 cases in pur study upon the patient
request, one case had superior pedicle reduction
Imammoplasty and one case had inferior pedicle
reduction mammoplasty. The major advantage of
simultaneous breast reduction is that it can avoid
further surgery when the cancer is successfully
removed with clear margins fand can achieve
excellent or outstanding cosmetic results. Some
surgeons like Riccardo Masetti have incorporated
contralateral breast reduction into their practices
with acceptable results.?* On the other hand
some surgeons recommend that the contralateral
procedure is postponed until final pathology. If
positive margins are encountered during final
analysis, re-excision or mastectomy will need to
be done, at which point the contralateral reduction
could prove inadequate.?

In the current study 12 patients (20%) experienced
some minor complications and all were treated
conservatively. 3 case had skin necrosis (5%), one
case after inferior pedicle mammoplasty and 2
cases after fish hook fotational flap. All cases had
small area of skin necrosis at the most distal part of
the flap and ended only by superficial epidermolysis
and fhealed spontaneously with frequent dressings.
3 case (5%) developed seroma that resolved
spontaneously. 4 cases (6.7%) had superficial
wound [infection and treated with antibiotics and
frequent dressings. 2 cases (3.3%) had wound
dehiscence that healed spontaneously by [dressing
and did not require any surgical intervention. Our
complication rate is comparable to those reported
by other studies. Fitoussi et al, reported that the
rate of complication was 16.3 percent in a series
of 540 patients? Kronowitz et al. states that the
complications rate of 33 patients who underwent
oncoplastic procedures were 24%,? while Munhoz
et al reported ar complications rate of 17% in 74
patients operated by oncoplastic breast surgery.?

In the current study, the resected safety margin
ranged between 2 and 4.2 cm (mean 3.4 cm), the
local recurrence occurred in 2 patients (3.3%) in
24 months follow-up period. Holland et al. reported
that the likelihood of residual disease is small when
margin widths exceed 10 mm.?* Losken et al., in

a series of 63 patients, reported a 2% recurrence
rate after 40 months follow-up.?> Kronowitz, et al.
observed a 7% rate of recurrence in 33 patients who
underwent oncoplastic procedures after a 36 months
follow-up period.?? A beneficial aspect achieved by
oncoplastic procedures is wider resection volume.
This has been correlated in many studies to the local
recurrence rate. Pass et al. concluded that the 5 and
10 year local recurrence rate decreased when the
specimen volume to tumor volume ratio increased
and that this ratio was the only treatment-related
variable associated with local recurrence.?

Conclusion

The inner half breast cancer are challenging as the
risk of deformity is high if managed by ordinary
breast conserving surgery. Oncoplastic techniques
are feasible and could be applied in good selected
cases of inner half breast cancer with good
oncological and cosmetic results. Level 1 oncoplastic
technique is the simplest oncoplastic technique
provided that the excision volume does not exceed
20% of the breast volume. In large ptotic breasts
reduction mammoplasty techniques are [considered
good option whether superior or inferior pedicled
with good patient satisfaction especially when
combined with symmetrization technique. Round
block technique was the most frequent technique
used in medium sized tumors with the best cosmetic
result. Batwing mastopexy is a good choice for
tumors in the upper inner uadrant while V-
mammoplasty and fish hook rotational flap provide
a good tosmetic and oncological outcome in LIQ
tumors without the need of contralateral procedure.
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Retrospective Evaluation of Thyroidectomy in Patients with Solitary
Thyroid Nodule with Preoperative Diagnosis of Follicular Neoplasm by
FNAC

Ahmed S. M. Omar, MD; Mohab G. Elbarbary, MD; Wadie Boshra, MD, MRCS
Department of General Surgery, Ain Shams University, Egypt

Background: FNA diagnosis of follicular neoplasm does not differentiate between benign and malignant tumor.
This gray zone is problematic since the malignancy risk is low but not excluded. The aim of this study is to determine
the optimal surgical approach for patients with STN diagnosed as follicular neoplasm by FNAC.

Patients and methods: Retrospective analysis of patients with STN with follicular or suspicious for follicular
neoplasm who underwent thyroidectomy between November 2013 and June 2017. Medical records were reviewed
for patient demographics, nodule size, operative time, and final histopathology.

Results: In the study period, 48 patients with follicular neoplasm were included. Hemithyroidectomy was done in
42 patients (87.5%), while total thyroidectomy in 6 patients (12.5%). Five patients (10.41%) needed completion
thyroidectomy. Eleven patients (22.91%) had thyroid cancer. Papillary cancer was the most common type (9
patients [18.75%]), while 2 patients (4.16%) had a diagnosis of follicular cancer.

Conclusion: Hemithyroidectomy should be the initial approach for STN with follicular neoplasm. The decision may
be modified to total thyroidectomy for suspicious sonographic patterns or intraoperative suspicion of malignancy
(hard indurated nodule with surrounding adhesions and gritty cut surface). Male gender, nodule size of 24 Cm, and
age are not predictive for thyroid cancer.

Key words: Follicular neoplasm, FNAC, Hemithyroidectomy, Total thyroidectomy.

Introduction

Thyroid nodules have a clinical prevalence between
5.3% and 6.4% for women and between 0.8%
and 1.6% for men.! The prevalence seen on
ultrasonography (US) is 10 times higher between
11% and 50%. They are commonly benign;
however, 5-15% proved to be malignant.>®

Different imaging techniques are now used for pre-
operative diagnosis of solitary thyroid nodule (STN)
like high resolution US, radio nucleotide scanning,
etc. but fine needle aspiration cytology (FNAC)
is regarded as the single and most cost-effective
procedure.” The suspicious features of a malignant
nodule on US can be a solid hypoechoic mass,

Table 1: ACR TI-RADS?

taller-than-wide shape, irregular shape, speculated
margin, blurred or indistinct margin, micro-and
macro calcifications, disrupted calcified rim, absent
or thick incomplete halo, and intranodular vascular
pattern. The features of a benign nodule on US can
be isoechogenicity and spongiform appearance,
cystic with a colloid clot, complete halo, and giraffe-
like or diffusely hyperechoic pattern.® The US
features of thyroid nodules are discussed by Thyroid
Imaging, Reporting and Data System (TI-RADS)
proposed by the American College of Radiology,
which uses a standardized scoring system to provide
recommendations for the management of thyroid
nodules (Table 1).°

Score 0 Score 1 Score 2 Score 3

-Cystic -Mixed (cystic/solid) -Solid -Very hypoechoic
-Spongiform -Hyperechoic -Hypoechoic -Taller than wide
-Anechoic -Isoechoic -Lobulated or irregular -Extrathyroidal extension
-Wider than tall -Macrocalcifications margin -Punctate echogenic foci

-Smooth margin
-Ill-defined margin
-Large comet-tail

-Peripheral (rim) calcifications

0 points 2 points 3 points 4-6 points = 7 points

TR1: TR2: TR3: TR4: TR5:

-Benign -Not suspicious -Mildly suspicious -Moderately suspicious -Highly suspicious
-Cancer risk: 0.3% -Cancer risk: 1.5% -Cancer risk: 4.8% -Cancer risk: 9.1% -Cancer risk: 35%
No FNA No FNA > 1.5cm: follow up > 1cm: follow up > 0.5cm: follow up

> 2.5cm: FNA > 1.5cm: FNA > 1.0cm: FNA
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FNAC of malignant thyroid nodules reported to
have sensitivity and specificity ranges from 65-
98% and 72-100% respectively.® FNA has emerged
as a cornerstone modality in the preoperative
management of thyroid lesions because of its
reported high accuracy, specificity, cost-utility, and
low false negative rate. The widespread utilization of
FNA has driven a significant reduction in unnecessary
thyroidectomies worldwide as well as a decrease in
the use of intraoperative frozen (IOF) sections. In
many cases, FNA provides a definitive benign or
malignant diagnosis and effectively facilitates the
planning of surgical and therapeutic treatment.
Among thyroid nodules that undergo FNA, about
19% are classified as non-diagnostic, 65% as
benign, 5% as intermediate, 3% as suspicious for
malignancy, and 8% as malignant.!

Reporting of FNAC has improved in the past
10 years with the introduction of classification
schemes in order to standardize terminology, to
facilitate communication among cytopathologists,
endocrinologists and surgeons, and to provide the
malignancy risk for specific diagnostic categories.
The Bethesda System, a 6-diagnostic-category
system, is at present the most used reporting
system for thyroid FNAC.?? Other classification
systems for thyroid FNA are the Royal College of
Pathologist classification,** the Italian consensus
by the Italian Society for Anatomic Pathology and
Cytology jointly with the Italian Division of the
International Academy of Pathology (SIAPEC-IAP),**
and the Japan Thyroid Association classification.®
Table 2 shows the comparison of the diagnostic
categories of these classification systems.

Table 2: Comparison of the diagnostic categories of the classification systems

Royal College of

12
Bethesda System (USA) Pathologist (UK)3

Japan Thyroid

- 14
SIAPEC-IAP (Italy) Accociationts

Thy1: Non-diagnostic for
cytological diagnosis

I: Non-diagnostic: cystic fluid Thy1c: Non-diagnostic for

only cytological diagnosis:
cystic lesion
Thy2: Non-neoplastic
II: Benign Thy2c: Non-neoplastic cystic

lesion

III: Atypia of undetermined
significance

Thy3a: Neoplasm possible
atypia/non-diagnostic

TIR1: Non-diagnostic

TIR1C: Non-diagnostic-cystic 1: Inadequate

TIR2: Non-malignant 2: Normal or benign

3: Indeterminate
A. Follicular neoplasms

TIR3A: Low-risk Al. Favor benign

or follicular lesion of
undetermined
significance (AUS/FLUS)

Thy3b: Neoplasm possibly
suggesting follicular
neoplasm

indeterminate
lesion

A2. Borderline
A3. Favor malignant
B. Others (nonfollicular

Ain-Shams J Surg 2019; 12 (2):160-168,

1V: Follicular neoplasm or
suspicious for
follicular neoplasm (FN/SFN)
Thy4: Suspicious of
malignancy

Thy5: Malignant

V: Suspicious of malignancy

VI: Malignant

pattern lesions)

TIR3B: High-risk
indeterminate
lesion

TIR4: Suspicious of
malignancy

TIR5: Malignant

4: Malignancy suspected

5: Malignancy

Table 2 Comparison of the diagnostic categories of
the classification systems.

Despite being an important and an effective
diagnostic tool, it is difficult to distinguish between
follicular adenoma and follicular carcinoma based
solely on an FNAC because histologic evidence
of capsular and/or vascular invasion is required
to determine malignancy for a follicular lesion.16
Approximately 30% of these FNA biopsies showing
follicular lesions prove to be malignant on histologic

examination.'”

Surgical management of follicular neoplasm (FN)
following FNAC is still debated.’®2> Patients may
be either over-treated by total thyroidectomy
(TT) for benign lesions or undertreated by
hemithyroidectomy (HT) for malignant lesions, this
latter setting requiring a completion thyroidectomy
(CT). Most resected lesions have benign histology,
whereas a minority display well differentiated
thyroid carcinoma. In the more recent years, the
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number of FN diagnoses has increased, leading to
more thyroid surgical procedures; as a matter of
the fact, the malignancy rate associated with FN
is generally low (10-30%).!® The aim of this study
is to review patients with follicular thyroid lesion
whether under treated with hemithyroidectomy
or over treated with total thyroidectomy, and to
determine the optimal surgical approach for these
patients.

Patients and methods

This retrospective study was carried out in Ain
Shams University hospitals in Egypt and in Saudi
hospital in Hajja, Yemen. This assessment was
approved by the Ethical Committee of the Faculty of
Medicine, Ain Shams University, and Saudi hospital
in Hajja, Yemen.

The study included 48 patients in the period between
November 2013 and June 2017.

Inclusion criteria

Patients with STN > 1 cm with FNAC of follicular
lesion or suspicious for follicular lesion without any
contraindication for general anesthesia.

Exclusion criteria

Patients with thyroid nodule < 1 cm, enlarged
neck lymph nodes, history of neck irradiation,
family history of thyroid cancer, metastatic follicular
cancer, previous thyroid surgery, patients having
any contraindication for general anesthesia, and
cases without surgical follow-up.

History, physical examination, laboratory
investigations (CBC, liver, kidney functions, free T3,
free T4, TSH), neck US, and FNAC, were performed
for all patients. All patients underwent thyroid
US performed by a radiologist with experience in
thyroid sonography. US findings were assessed for
nodular status (solitary or multinodular), nodule
size, presence of microcalcifications, structure
(cystic, solid, or mixed), and echogenicity (isoechoic,
hypoechoic, hyperechoic, or mixed). FNA was
performed under US guidance by a radiologist using
a 25-gauge needle attached to a 10-ml syringe.
Samples were stained with hematoxylin and eosin
and evaluated by the pathologist.

Routine pre-operative vocal fold evaluation was
performed for all cases. An intraoperative nerve
monitoring was not used as it is not available in our
hospitals. IOF section examination was not used to
determine the extent of thyroidectomy, as adequate
histopathologic diagnosis of thyroid disease is based
on extensive subsampling of the specimen which is
not possible during the frozen section procedure.
Hemithyroidectomy was considered the standard
intervention for the majority of cases, while total
thyroidectomy was reserved for patients with

suspicious sonographic patterns or intraoperative
suspicion of malignancy (hard indurated nodule
with surrounding adhesions and gritty cut surface).
Drain was left in all cases.

Recurrent laryngeal nerves were routinely identified
and exposed until their insertion into the larynx. Vocal
fold paresis was considered definitive (paralysis) 6
months after surgery. Every attempt to preserve
the parathyroid glands and their vascularization
was made. In cases of suspected devascularized
or incidentally removed parathyroid glands, they
were sliced, and direct muscular autoimplantation
in the sternomastoid muscle was performed. Serum
calcium was checked when symptoms or signs of
hypocalcemia. Postoperative hypoparathyroidism
was considered definitive 6 months after surgery.
After hemithyroidectomy, levothyroxine was
administered in the majority of cases (mean dose
50 ug), while total thyroidectomy patients received
100 ug levothyroxine with modification of the dose
during follow up. Patients with thyroid cancer
were referred to oncology department to receive
radioactive iodine.

Clinical data, including age, gender, nodule size, pre-
operative thyroid function, FNAC, extent of surgery,
operation time, post-operative RLN palsy, post-
operative hypoparathyroidism, hospital stay, post-
operative hypothyroidism and final histopathology,
were recorded. Patients were followed up for
18-60 months post-operative, for early and late
complications including recurrence. The follow up
consisted of US and thyroid function tests every 6
months, and thyroglobulin level in cancer patients.

oy "

Fig 1: STN (Pre-operative).
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' Fig 3: Hemithyroidectomy specimén.

Statistical analysis

Data were collected and analyzed using computer
program IBM SPSS (version 21). Continuous data
were presented as mean * standard deviation (SD).
Categorical data were presented as percentages.
Analysis of variance (ANOVA) and the rank-sum test

were used to analyze continuous data. The results
were regarded significant (S) with P < 0.05 &
highly significant (HS) with P < 0.01. P > 0.05 was
regarded non-significant (NS). x2 test (with Yates
correction and Fisher’s exact test) and the Student
t or Mann Whitney U tests were used according to
the characteristics of the study variables and the
conditions of applicability.

Results

During the study period, 48 patients with STN >
1Cm with FNAC of FN or suspicious for FN were
included. HT was done in 42 patients (87.5%), while
TT was done in 6 patients (12.5%). Eleven patients
(22.91%) had malignant final histopathology.
Five patients (10.41%) needed completion
thyroidectomy. All patients who underwent total
thyroidectomy proved to have thyroid cancer.

Patient age and risk of malignancy (Table 3)
The study included 48 patients, 40 females
(83.33%) and 8 males (16.67%). The age ranged
(19-62 years) with a mean age of 33.02+11.71
years. Among 39 patients aged less than 45 years,
10 patients (25.641%) had thyroid cancer, while
29 patients (74.359%) had benign pathology. In
9 patients aged 45 years or more, only 1 patient
(11.11%) proved to have thyroid cancer, while
8 patients (88.89%) had benign pathology. The
P-value was statistically nonsignificant (0.143 by
t-test).

Patient sex and risk of malignancy (Table 3)
Among 40 females included in the study, 31 female
(77.5%) had benign pathology and 9 patients
(22.5%) proved to have thyroid cancer. In 8 males,
2 patients (25%) had thyroid cancer. The P-value
was statistically nonsignificant (0.445 by t-test).

Nodule size and risk of malignancy (Table 3)
The nodule size ranged (1.3 - 6.5 Cm) with a mean
size of 2.925 + 1.097 Cm.

Among 38 patients with nodule size less than 4
Cm, 11 patients (28.95%) had thyroid cancer and
27 patients (71.05%) had benign pathology. Ten
patients with nodule size of 4 Cm or more, all of
them had benign final pathology. The P-value was
statistically highly significant for nodule size <4 Cm
(0.0002 by t-test).
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Table 3: Patient age, Sex, Nodule size, and risk of malignancy

Patient age Number Benign Malignant P value
<45y 39 (81.25%) 29 (74.359%) 10 (25.641%) 0.143
245y 9 (18.75%) 8 (88.89%) 1(11.11%)

Sex

Male 8 (16.67 %) 6 (75%) 2 (25%) 0.445
Female 40 (83.33 %) 31 (77.5%) 9 (22.5%)

Nodule size

4cm < size 21.3 cm 38 (79.17%) 27 (71.05%) 11 (28.95%) 0.0002

6.5cm > size 24 Cm

10 (20.83%)

10 (100%)

0

Operative time (Table 4)

HT patients had a significantly less operative time
than TT patients (The P-value was 0.007 by t-test):
mean operative time for HT was 57.26%+20.69
minutes (range 35 to 130 minutes) while for TT,
it was 85.83%+17.15 minutes (range 70 to 110
minutes). Patients with completion thyroidectomy
had operative time range 55 to 100 minutes with
mean time of 72+18.23 minutes.

Postoperative hospital stay (Table 4)

Mean postoperative hospital stay was 1.33+0.47
days (range 1 to 2 days) in the HT patients and
3.33+£2.16 days (range 2 to 7 days) in the TT
patients (The P-value was 0.073). In patients with
completion thyroidectomy, the mean hospital stay

was 3.4£1.94 days (range 2 to 6 days).

Postoperative complications (Table 4)

In most cases no complications were reported;
noteworthy, surgical morbidities were significantly
lower (The P-value was 0.002) in HT than TT
and completion thyroidectomy. Postoperative
complications were transient hypocalcemia in 4
(8.33%) patients (2 CT and 2 TT). Two (4.16%)
patients after total thyroidectomy had temporary
laryngeal nerve palsies (complete recovery after 3
months). Neither permanent recurrent laryngeal
nerve palsy nor permanent hypoparathyroidism
occurred after either procedure. The laryngeal
nerve was identified in all cases. No recurrence was
found during the follow up period.

Table 4: Operative time, hospital stay, and complications

Hemithyroidectomy

Total thyroidectomy Completion thyroidectomy

Mean operative time 57.26%£20.69 min
Range 35-130 min

Mean hospital stay 1.33+0.47 days
Range 1-2 days

Transient hypocalcemia -
Temporary RLN paresis -

85.83+17.15 min 72+18.23 min
70-110 min 55-100 min
3.33+£2.16 days 3.4+1.94 days
2-7 days 2-6 days
2 (4.16%) 2 (4.16%)
2 (4.16%) -

Final histopathology (Table 5)

Thyroid cancer was diagnosed in 11 patients
(22.91%). Papillary cancer was the most common
type (9 patients [18.75%]), while 2 patients
(4.16%) had a diagnosis of follicular cancer. Of the
9 patients with papillary cancer, 2 patients had a

Table 5: Final histopathology

follicular variant of papillary cancer. The benign
histologic diagnoses were follicular adenoma in 16
cases (33.33%), Hashimoto thyroiditis in 2 cases
(4.16%), and simple nodular goiter in 19 patients
(39.6%).

Benign Pathology

Thyroid cancer

Follicular adenoma: 16 patients (33.33%)
Hashimoto thyroiditis: 2 patients (4.16%)
Simple nodular goiter: 19 patients (39.6%).

Papillary cancer:9 patients 18.75%
Follicular cancer: 2 patients 4.16%
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Considering the total follicular neoplasms in
this study, hemithyroidectomy was considered
adequate treatment for 37 patients (77.08%),
while in 5 patients with cancer who underwent
HT (10.41%), it had been necessary a completion
thyroidectomy. The mean time between HT and
completion thyroidectomy was 34.1+15.1 days. The
histological examination never revealed malignancy
in the specimen removed during completion
thyroidectomy. Furthermore we observed that TT
guided by clinical, suspicious sonographic patterns
or intraoperative suspicion of malignancy was an
optimal treatment in all cases, as all of them proved
to have malignant pathology. In patients who
required completion thyroidectomy, the pathology
was micro carcinoma which is hardly to suspect
malignancy intra-operatively.

Discussion

The most relevant challenge for surgeons managing
a patient with a thyroid nodule is to define whether
it is malignant or benign. This classification is
routinely performed with a FNAC, which has a high
sensitivity and specificity.”? However, in at least
15-20% of cases,?* the cytological results do not
offer enough information to determine the type
of nodule, resulting in what is currently called an
undetermined, follicular lesion or FN, under the
recent Bethesda classification.?

Indeterminate FNA results which were subclassified
into follicular, microfollicular, and Hurthle cell
neoplasms, are due to poorly defined morphologic
criteria to distinguish benign from malignant lesions.
In particular, the diagnosis of follicular carcinoma
usually requires an assessment of vascular or
capsular (thyroid capsule or tumor capsule or both)
invasion, findings that necessitate histological
evaluation; therefore, surgical excision of all
indeterminate thyroid nodules is recommended.?

Frozen section has its limitations in detecting
malignancy in thyroid surgery. Firstly, the diagnosis
of malignancy depends on finding capsular and/
or vascular invasion which is difficult due to the
limited number of slices available during the frozen
section,?” also, micro-carcinomas with a diameter of
less than 1 cm are also difficult to find. Secondly, is
the problem of sampling error.?’ In a study in small
hospitals in the USA, frozen sections in thyroid and/
or parathyroid tissue were the third most frequent
cause of discordant diagnosis with the permanent
section, mainly because of sampling error. Thirdly,
the interpretation of frozen sections is made more
difficult by freezing artifacts that cause cellular
distortion, blood vessel distortion and collapse. For
instance, it is more difficult to see the ground glass
appearance of the nuclei in follicular variants of
papillary cancer.?®

Although patient age has been consistently used
as a prognostic indicator for thyroid cancer risk
stratification systems, the association between
age and preoperative diagnosis of malignancy
in individuals with indeterminate cytology has
remained unclear. In this study, cancer risk was
not increased in patients older than 45 years and
it was higher in young ages, but without statistical
significance. This matches the study carried out
by Antunes and Taveira-Gomes who concluded
that younger age, was associated to malignancy.®
Schlinkert and colleagues reported that younger
patient age predicted malignancy in a cohort of 19
patients with follicular thyroid cancers (FTCs) among
219 patients with a diagnosis of FN who underwent
thyroid surgery at the Mayo Clinic.3° Furthermore, in
a study of 215 patients with FN in a Korean center,
cancer was identified in 102 individuals and patient
age younger than 20 years or older than 60 years
was significantly associated with a final pathologic
diagnosis of cancer.3

The male sex has been reported to represent a risk
factor for malignancy,?3* but this finding has not
been confirmed by others,%3%3> nor in the present
study. However, in the study performed by Sorrenti
and colleagues, males had an increased risk of
malignancy when the cytological diagnosis was
Huirthle cell neoplasm.

Many studies had reported that bigger nodule sizes
were associated with malignancy,*>=” but others did
not confirm this.>33 In the study carried out by
Gulcelik et al, they concluded that the mean nodule
size was slightly larger in malignant nodules than
in benign nodules, but the difference did not reach
statistical significance.®> Here, overall nodule size
did not result as a predictor of malignancy and
cancer was significantly higher in nodules smaller
than 4 Cm. It is conceivable that nodules >4 Cm
are generally followed for a longer time before
the patient is sent to surgery, and thus, they are
benign on histology. On the other hand, aggressive
undifferentiated neoplasms grow faster than benign
lesions and their wider size can predict malignancy.
Many studies had suggested total thyroidectomy
for single nodule showing follicular neoplasm in
FNAC. Antunes and Taveira-Gomes concluded that
hemithyroidectomy was inappropriate in 40.1%
patients with malignancy who required completion
thyroidectomy and 23.12% had no functional benefit
because post- hemithyroidectomy hypothyroidism.?
Nodular relapse was reported in at least 20.35%
of patients who underwent HT, and they proposed
TT for patients with FN preoperative TSH higher
than 2.16 mU/L and, in Bethesda category 1V,
less than 39.5 yrs. Calo et al, also recommended
total thyroidectomy and reported that the rate of
malignancy in cytologically indeterminate lesions
was high in their study sample compared to other
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reported rates, and in a significant number of cases
Hashimoto’s thyroiditis was also detected.3®

Considering the total follicular neoplasms in this
study, HT with low morbidity, was considered
adequate treatment for 37 patients (77.08%),
while in 5 patients with cancer who underwent HT
(10.41%), it had been necessary to do a completion
thyroidectomy. This result agreed with Rosato et al.
who followed 14,934 patients during 5 years and
concluded that HT is the safest thyroidal surgery
with a lower morbidity when compared with TT.>

Our data supports previous studies suggesting
that in the absence of specific risk factors, such as
familiarity, enlarged lymph nodes, neck irradiation,
and of contralateral nodules, hemithyroidectomy
represents the safest standard of care, reflecting its
very low morbidity rate, the shorter hospitalization,
the lower costs, the low rate of contralateral
unexpected PTC, and the low long term need of
completion thyroidectomy.®#? In our experience, a
completion thyroidectomy was required in 5 patients
(10.41%), following definitive diagnosis. Moreover,
as a conservative approach, recommendations from
American Thyroid Association (ATA) consider that
lobectomy alone may be a sufficient treatment
for incidental, small (<1 cm), low-risk, unifocal,
intrathyroidal papillary carcinomas, usually carried
out for other thyroid pathology, in the absence of
sonographically or clinically involved cervical nodal
metastases.®

Conclusion

Hemithyroidectomy should be the initial approach
for solitary thyroid nodule with follicular neoplasm.
The decision may be modified to total thyroidectomy
for suspicious sonographic patterns or intraoperative
suspicion of malignancy (hard indurated nodule with
surrounding adhesions and gritty cut surface). Male
gender, nodule size, and age, are not predictive for
thyroid cancer.
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