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A follow-up study of patients with MEN syndromes
— five case reports
Ocena chorych z zespotem MEN — 5 przypadkéw
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Abstract

Introduction: The aim of the study was evaluation of the results of surgical treatment in patients with hyperparathyroidism related to
MEN syndrome.

Material and methods: Five patients with MEN-related hyperparathyroidism were operated between January 1, 2010 and December 31,
2016 — three women (60%) and two men (40%) aged between 17 and 72 years (mean 41.6 years). MEN1 syndrome was diagnosed in four
patients and MEN2 only once. Pre- and postoperative results of PTH levels and serum calcium values were compared.

Results: The mean preoperative serum PTH level was 215.56 pg/ml (from 113.4 to 376.6 pg/ml), whereas the mean preoperative serum
calcium concentration was 1.40 mmol/l (from 1.15 to 1.50 mmol/l). Patients with MEN1 syndrome had three and two thirds of parathy-
roid gland taken in these three cases, including two cases with a partial thyroid removal, and the last one had a parathyroid biopsy
performed. A patient with MEN2 syndrome had one parathyroid gland excised and Dunhill surgery of the thyroid gland performed.
A diagnosis of the parathyroid adenoma accompanying medullary thyroid cancer required additional resections for the diseased thyroid
parenchyma and the neck dissection. Postoperatively, we reported decreased secretion of both PTHs, ranging from 2.0 to 18.4 pg/ml
(a mean serum PTH concentration 6.72 pg/ml), and serum calcium concentration between 0.9 and 1.25 mmol/l (a mean serum calcium
concentration 1.11 mmol/l). One patient (25%) with MEN 1 developed recurrent hyperparathyroidism five years after the surgery. The
patient was reoperated. The rest of the parathyroid gland was removed with an implantation into separated muscle pockets in the
anterior forearm muscles.

Conclusions:

1. MEN syndrome is a rare cause of primary hyperparathyroidism.

2. Subtotal parathyroidectomy helps to restore normal calcium metabolism.

3. Recurrence of hyperparathyroidism in patients with MEN syndrome requires total parathyroidectomy with an autotransplantation
into the anterior forearm muscles. (Endokrynol Pol 2018; 69 (2): 163-167)
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calcium metabolism

Streszczenie

Wstep: Celem pracy byla ocena wynikéw leczenia chirurgicznego pacjentéw z nadczynnoscig przytarczyc w przebiegu zespotu MEN.
Material i metodyka: Zesp6t MEN stwierdzono u 3 kobiet i 2 mezczyzn w wieku 17-72 lata (Srednio 41,6) spoéréd 419 chorych operowa-
nych w latach 2010-2016 z powodu pierwotnej nadczynnosci przytarczyc. Zespét MEN1 zdiagnozowano u 4 chorych za§ MEN2 jednej.
W pracy poréwnano stezenia parathormonu (PTH) i wapnia zjonizowanego (Ca**) w surowicy krwi przed i po operacji.

Wyniki: U chorych z zespolem MEN $rednie przedoperacyjne stezenie PTH wyniosto 215,56 pg/ml a Ca** 1,4 mmol/l. W przebiegu MEN1
u trzech chorych wycieto 3 i 2/3 przytarczyc, u jednego za$ jedna przytarczyce z biopsja pozostalych. U chorej z MEN2 wycieto jedna
przytarczyce z calkowitym wycieciem tarczycy i weztéw chlonnych szyi. Pooperacyjnie odnotowano spadek stezeir PTH do wartosci
$rednio 6,72 pg/ml oraz Ca?* do 1,11 mmol/l w surowicy krwi. U jednego chorego z zespolem MEN1 doszlo do nawrotu nadczynnosci
przytarczyc po 5 latach od operacji. Chory ponownie operowany — wyciecie pozostalej przytarczycy z autotransplantacja fragmentu
do mie$ni przedramienia.

Whioski:

1. Zespot MEN jest rzadka przyczyna nadczynnoéci przytarczyc

2. Czesciowa subtotalna resekcja przytarczyc przywraca prawidiowy metabolizm wapnia.

3. Nawrét nadczynnoéci przytarczyc u pacjentéw z zespolem MEN wymaga calkowitej resekcji przytarczyc z autotransplantacja fragmentu
do mieéni przedramienia. (Endokrynol Pol 2018; 69 (2): 163-167)

Stowa kluczowe: mnoga gruczolakowatos¢ wewnatrzwydzielnicza, nadczynnos¢ przytarczyc, rak tarczycy, paratyreoidektomia
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Table 1. Patients operated due to MEN syndrome — characteristic of polyglandular pathology

Tabela I. Operowani pacjenci z zespotem MEN — charakterystyka niedoczynnosci wielogruczotowej

Endocrine gland pathology

No Sex Age Parathyroid Thyroid Pituitary Pancreas  Adrenal gland Ovaries

1 M 26 PHPT — hyperplasia 3  Nodular goitre Prolactinoma Gastrinoma

2 F 17 PHPT — hyperplasia 1 Nodular goitre Somatotropinoma PCOD

3 F 12 PHPT — hyperplasia 3 ~ Nodular goitre Somatotropinoma Insulinoma  Non-functional
adenoma

4 M 33 PHPT — hyperplasia3  Nodular goitre

5 F 60 PHPT — adenoma Medullar carcinoma (RET+) Bilateral adenoma
non-functional

Introduction hyperparathyroidism (Tab. I). Concomitance of pitui-

Primary hyperparathyroidism (PHPT) is most fre-
quently found (95% of patients) in sporadic form [1,
2], whereas it appears rarely (5% of patients) in familial
form as a syndrome of multiple endocrine neoplasia
(MEN). The appearance of MEN is connected with MEN
1 gene mutation and leads to Wermer syndrome or that
of RET gene in MEN 2A syndrome [3].

Surgical treatment is the most effective method of
dealing with PHPT, and its extent depends on the type
of pathology within parathyroid glands [4-6].

The aim of the study

The aim of the study was to evaluate the follow-up
studies of the surgical treatment of patients with PHPT
related to multiple endocrine neoplasia.

Material and methods

A total of 419 patients were operated on for various
types of hyperparathyroidism between January 1,
2010 and December 31, 2016. Five of them (1.2%)
were diagnosed with a multiple endocrine neoplasia
syndrome confirmed by genetic tests. The latter group
consisted of three women (60%) and two men (40%)
aged 17-72 years, with a mean age 41.6 years. MEN 1
syndrome was diagnosed in four patients, and MEN2
in one. Localisation of the lesions was stated on MIBI-
SPECT scintigraphy with preoperative USG. Moreover,
PTH, ionised calcium, creatinine level, and glomerular
filtration rate (GFR) were measured. All patients were
operated under general anaesthesia by classic method.
Bilateral neck exploration was done, and all parathy-
roid glands were identified. Preoperative results were
compared with those obtained postoperatively.

Results

Tumours of other endocrine organs in MEN1 disease
were identified in group of four patients with primary
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tary tumour was seen in three patients — twice soma-
totropinoma and once prolactinoma. Two patients were
treated for pancreatic tumour — one insulinoma and
one gastrinoma. Concomitance of adrenal tumour was
noticed in one patient. Preoperative serum PTH value
was 113.4-218.0 pg/ml (mean 188.35 pg/ml) in MEN1
patients, whereas Ca®* was 1.15-1.45 mmol/l (mean
1.29 mmol/l). Before operation all patients were treated
with cinacalcet. Three of them underwent total resec-
tion of three affected glands with partial resection of the
fourth and subtotal resection of the thyroid gland, and
bilateral neck exploration in two cases. The one patient
underwent total resection of one parathyroid gland.
Surgical biopsy of the remaining glands was done.
Histopathological examinations revealed hyperplasia of
all resected parathyroid glands. On the first postopera-
tive day PTH level decreased to 2.0-18.4 pg/ml (mean
8.2 pg/ml), whereas Ca** decreased to 1.10-1.25 mmol/l
(mean 1.14 mmol/l). Recurrent hyperparathyroidism
developed after five years in one patient (33.3%). PTH
grew up to 84.89 pg/ml and total Ca to 2.57 mmol/l. He
was reoperated, and the gland was resected. Part of it
was implanted into the patient’s forearm muscle and
the rest was covered for later use. A rapid PTH value
drop was noticed to 2.34 pg/ml and Ca** to 1.06 mmol/l.

MEN2A syndrome was diagnosed in one patient
operated for primary hyperparathyroidism after
surgical treatment and histopathological verification.
The MEN2 female patient revealed preoperative se-
rum PTH value 376.6 pg/ml, whereas ionised calcium
was 1.27 mmol/l. She underwent total resection of
the parathyroid adenoma and Dunhill operation.
Histopathological examination revealed a parathyroid
adenoma with concomitant thyroid medullary cancer.
Finally, resection of the remaining thyroid stump
was decided together with resection of the middle
compartment and lateral compartments of the neck.
Genetic examination revealed familial papillary thy-
roid carcinoma with RET proto-oncogene mutation.
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Figure 1. Pre- and postoperative PTH levels in blood serum in
patients treated for MEN1

Rycina 1. Stezenie PTH w surowicy krwi przed i pooperacyjne
u chorych operowanych z powodu MEN1

A drop of PTH was noted (to 2.5 pg/ml) and Ca?* (to
0.9 mmol/l). After four years she is alive with no symp-
toms of the disease or cancer. Calcitonin 18.7 pg/ml
(N < 11.5) and carcino embryonic antigen CEA
1.54 ng/ml (N < 5) levels are both postoperatively
stagnant. (not suspicious for carcinoma tumour —
no data before operation). Imaging explorations (CT
scan and ultrasound) did not reveal a relapse of the
regional thyroid carcinoma. Abdominal CT scan con-
firmed non-functional adrenal adenomas.

Discussion

Clinical symptoms of PHPT are often the first fully
recognised signs of endocrinopathy that can be found
in multiple endocrine neoplasia [7]. The responsible
factor is often hyperplasia of the glands, which we
observed not only in all patients operated with MEN 1
in our hospital, but also with adenoma, as in the case
of the patient with MEN 2A [1, 3, 8]. Another cause of
the hyperparathyroidism can be connected with para-
thyroid cancer [3, 9, 10].

Nowadays the surgical treatment of PHPT is the
treatment of choice. However, results of such treatment
are often too difficult to predict, for many reasons, both
diagnostic and therapeutic, that a surgeon must face.
The main goal of such an operation is to guarantee nor-
mocalcaemia and minimal risk of recurrence [7]. In the
treatment of a recurrence, precise and easy identifica-
tion of the affected gland is necessary [6]. On the other
hand, the surgeon should protect the patient against
persistent and permanent calcium deficiency, which is
often very troublesome for the patient [11].

Very crucial is the surgeon’s experience [11, 12].
Before surgery precise imaging diagnostics should be
performed to consider the number and location of the
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Figure 2. Pre- and postoperative Ca2+ levels in serum in patients
treated for MEN1

Rycina 2. Przed- i pooperacyjne stezenie Ca2+ w surowicy krwi
u chorych operowanych z powodu MEN1

affected parathyroid glands. Preoperative USG of the
neck and SPECT MIBI-TC scintigraphy of parathyroid
glands usually help tolocalise the affected glands [13, 14].
Concomitant lesions within the thyroid gland may
also play a role when making a choice of the operative
method [13]. The presence of focal lesions or changes
in the thyroid gland may require a fine-needle biopsy,
in addition. In such a situation, we are convinced
that fine-needle biopsy should be guided when the
parathyroid gland is revealed. We fear that parathyroid
cells might be disseminated. If a malignant lesion is
suspected a total resection of the thyroid gland with
a cervical lymphadenectomy is performed [8, 15, 16].
This is confirmed by our observations. All three MEN1
patients required additional partial resection of the
thyroid gland, but one MEN 2A female required radical
resection of the thyroid gland accompanied by resection
of cervical lymph nodes.

Minimally invasive techniques have become more
and more popular recently [17, 18]. There are still
discussions among surgeons on the choice of either
conventional techniques with bilateral identification of
the parathyroid gland or minimally invasive methods.
Hypertrophy of the parathyroid glands (as we observed
in all MEN 1 patients in our study), the presence of
multiple adenomatous lesions leading to PHPT, or the
absence of preoperative clear location of the affected
glands required a conventional technique, which was
a method of choice [11].

On the other hand, preoperative identification of
the affected parathyroid glands may require minimally
invasive techniques. However, it is important to remem-
ber that hyperplasticlesions, diagnosed by scintigraphy,
usually refer only to the dominant gland [14]. There-
fore the efficacy of the operative treatment should be
verified by intraoperative blood serum parathormone
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Figure 3. Intraoperative view of parathyroid gland in MEN 1 syndrome. A. Enlarged parathyroid gland prepared for partial resection;
B. State after partial parathyroid resection — inserted titanium clip; C. 3 and 3/4 parathyroid glands with hyperplasia — post resection view

Rycina 3. Obraz srédoperacyjny przytarczyc w zespole MEN 1. A. Zmieniona rozrostowo przytarczyca wypreparowana do czgsciowej
resekcji; B. Stan po resekcji czgsciowej przytarczycy — zatozony klips tytanowy; C. Zresekowane 3 i % przytarczyce zmienione rozrostowo

concentration [7, 19]. This may impose a decision to
finish the operation or to continue exploration of the
neck in order to search for the cause of the disease.
It is essential to determine whether the symptoms of
hyperparathyroidism persist or recur because each
subsequent surgical intervention will increase the risk
of complications developing, particularly in recurrent
laryngeal nerves. Therefore, we recommended specifi-
cally the use of neuromonitoring.

The extent of surgical HPT treatment in MEN syn-
dromes has not been determined yet, although it has an
influence on the treatment efficacy. Some surgeons pre-
fer a subtotal parathyroidectomy and others recommend
a total resection of parathyroid glands accompanied by
autotransplantation on forearm muscles [5, 7, 15, 20].
Each of the techniques is part of the operation for recur-
rent hyperparathyroidism [4, 21], probably caused by
supernumerary glands in ectopic position and oversized
stump of the partially resected gland. Some surgeons
decide to perform thymus resection, in addition [6, 22].
Another cause of recurrent hyperparathyroidism may
also be connected with an autologous transplant on the
forearm. Surgeons who prefer total parathyroidectomy
followed by autotransplantation on forearm muscles
indicate that it is easy to remove afterwards, when
HP recurrence is diagnosed. They also point out that
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it may be technically easy to identify the transformed
parathyroid gland, and the number of postoperative
complications, such as recurrent laryngeal nerve palsy,
lymphorrhagia, or Horner’s syndrome, might be lim-
ited. During the process of subtotal parathyroidectomy,
it is very useful to place a marker in the region of the
left gland in the form of a non-absorbable suture of
titanic clip in order to identify the parathyroid recur-
rence [6]. It is also very important to become familiar
with all the data related to the previous surgeries as well
as the diagnostic imaging test results. There are some
surgeons who state that minimally invasive techniques
are adequate to remove the gland with the macroscopic
change while the risk of a recurrence is small and usu-
ally distant in time [17, 18]. Another theory emphasises
that subtotal parathyroidectomy is more comfortable
than the total resection of all the glands accompanied
by autotransplantation of the parathyroid homogenate
to the forearm muscle, even though such a procedure
requires securing of the material for further use by
a high percentage of uncomfortable hypocalcaemia [23].
Nevertheless, it requires additional highly specialised
laboratory techniques. The operative treatment of
parathyroid glands as a component of MEN should be
managed by highly specialised centres that are provided
with experienced surgical staff.
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Conclusions

MEN is a rare cause of primary hyperparathy-
roidism.

Subtotal parathyroidectomy helps to restore normal
calcium metabolism.

HPT recurrence in MEN patients requires total
parathyroidectomy probably followed by autotrans-
plantation to forearm muscles.

References

1.

10.

Duan K, Gomez Hernandez K, Mete O. Clinicopathological correlates of
hyperparathyroidism. J Clin Pathol. 2015; 68(10): 771-787, doi: 10.1136/
jclinpath-2015-203186, indexed in Pubmed: 26163537.

Coutinho FL, Lourengo-Jr DM, Toledo RA, et al. Post-surgical follow-up
of primary hyperparathyroidism associated with multiple endocrine
neoplasia type 1. Clinics. 2012; 67(S1): 169-172, doi: 10.6061/clinic-
$/2012(sup01)28.

Lacka K K. [Molecular aspects of the etiopathogenesis of the parathy-
roid gland diseases]. Endokrynol Pol. 2005; 56(3): 327-333, indexed in
Pubmed: 16350727.

Lairmore TC, Govednik CM, Quinn CE, et al. A randomized, prospective
trial of operative treatments for hyperparathyroidism in patients with
multiple endocrine neoplasia type 1. Surgery. 2014; 156(6): 1326-34; discus-
sion 1334, doi: 10.1016/j.surg.2014.08.006, indexed in Pubmed: 25262224.
Goudet P Cougard P, Verges B, et al. Hyperparathyroidism in multiple
endocrine neoplasia type I: Surgical trends and results of a 256-patient
series from groupe d’Etude des Néoplasies endocriniennes multiples
study group. World Journal of Surgery. 2001; 25(7): 886-890, doi: 10.1007/
500268-001-0046-z.

Carling T, Udelsman R. Parathyroid surgery in familial hyperparathy-
roid disorders*. J Intern Med. 2005; 257(1): 27-37, doi: 10.1111/j.1365-
-2796.2004.01428.x, indexed in Pubmed: 15606374.

Tonelli E Giudici E Cavalli T, et al. Surgical approach in patients with
hyperparathyroidism in multiple endocrine neoplasia type 1: total versus
partial parathyroidectomy. Clinics. 2012; 67(S1): 155-160, doi: 10.6061/
clinics/2012(sup01)26.

Yoshida S, Imai T, Kikumori T, et al. Long Term Parathyroid Function
Following Total Parathyroidectomy with Autotransplantation in Adult
Patients with MEN2A. Endocr J. 2009; 56(4): 545-551, doi: 10.1507/
endocrj.k09e-005, indexed in Pubmed: 19318731.

Shih RYW, Fackler S, Maturo S, etal. Parathyroid carcinoma in multiple endo-
crine neoplasia type 1 with a classic germline mutation. Endocr Pract. 2009;
15(6): 567-572, doi: 10.4158/EP09045.CRR1, indexed in Pubmed: 19491073.

Gawrychowski ], Kowalski G, Bula G. Kowalski G., Bula G.:Rak przy-
tarczyc — diagnostyka i leczenie operacyjne. Doswiadczenia 24-letnie.
Pol Przeg Chir 2010; 82(2); . 2010; 82(2): 157-168.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hubbard JGH, Sebag F, Maweja S, et al. Primary hyperparathyroidism
in MEN 1--how radical should surgery be? Langenbecks Arch Surg.
2002; 386(8): 553-557, doi: 10.1007/s00423-002-0275-0, indexed in Pub-
med: 11914930.

d’Alessandro A, Montenegro Fd, Brandao LG, et al. Supernumerary
parathyroid glands in hyperparathyroidism associated with multiple
endocrine neoplasia type 1. Rev Assoc Med Bras. 2012; 58(3): 323-327,
doi: 10.1016/s0104-4230(12)70202-6, indexed in Pubmed: 22735224.
Nilubol N, Weinstein L, Simonds WE et al. Preoperative localizing studies
for initial parathyroidectomy in MEN1 syndrome: is there any benefit?
World J Surg. 2012; 36(6): 1368-1374, doi: 10.1007/500268-012-1451-1,
indexed in Pubmed: 22350475.

Gawrychowski J, Bula G. Imaging diagnostics for primary hyperparathy-
roidism. Endokrynol Pol. 2013; 64(5): 404—408, doi: 10.5603/EP2013.0024,
indexed in Pubmed: 24186598.

Moley JE Skinner M, Gillanders WE, et al. Management of the
Parathyroid Glands During Preventive Thyroidectomy in Patients
With Multiple Endocrine Neoplasia Type 2. Ann Surg. 2015; 262(4):
641-646, doi: 10.1097/SLA.0000000000001464, indexed in Pubmed:
26366543.

Gertner ME, Kebebew E. Multiple endocrine neoplasia type 2.
Curr Treat Options Oncol. 2004; 5(4): 315-325, indexed in Pubmed:
15233908.

Versnick M, Popadich A, Sidhu S, et al. Minimally invasive para-
thyroidectomy provides a conservative surgical option for multiple
endocrine neoplasia type 1-primary hyperparathyroidism. Surgery.
2013; 154(1): 101-105, doi: 10.1016/j.surg.2013.03.004, indexed in
Pubmed: 23809488.

Kobiela J, Laski D, Strézyk A, et al. From four-parathyroid gland
exploration to a minimally invasive technique. Minimally invasive
parathyroidectomy as a current approach in surgery for primary hy-
perparathyroidism. Endokrynol Pol. 2014; 65(3): 240-249, doi: 10.5603/
ep.2014.0033, indexed in Pubmed: 24971926.

Buta G, Niemiec A, Truchanowski W, et al. Srédoperacyjna ocena sku-
tecznosci leczenia chirurgicznego pierwotnej nadczynnosci przytarczyc.
Pol Przeg Chir. 2008; 80(9): 860-866.

Pieterman CRC, van Hulsteijn LT, den Heijer M, et al. DutchMEN1
Study Group. Primary hyperparathyroidism in MENT1 patients: a cohort
study with longterm follow-up on preferred surgical procedure and the
relation with genotype. Ann Surg. 2012; 255(6): 1171-1178, doi: 10.1097/
SLA.0b013e31824c5145, indexed in Pubmed: 22470073.

Waldmann J, Lépez CL, Langer I et al. Surgery for multiple endocrine
neoplasia type 1-associated primary hyperparathyroidism. Br ] Surg.
2010; 97(10): 1528-1534, doi: 10.1002/bjs.7154, indexed in Pubmed:
20629112.

Boltz MM, Zhang N, Zhao C, et al. Value of Prophylactic Cervical
Thymectomy in Parathyroid Hyperplasia. Ann Surg Oncol. 2015; 22
Suppl 3: S662-5668, doi: 10.1245/510434-015-4859-7, indexed in Pubmed:
26353764.

Kraimps JL, Denizot A, Carnaille B, et al. Primary Hyperparathyroid-
ism in Multiple Endocrine Neoplasia Type Ila: Retrospective French
Multicentric Study. World J Surg. 1996; 20(7): 808-813, doi: 10.1007/
$002689900123, indexed in Pubmed: 8678955.

167


http://dx.doi.org/10.1136/jclinpath-2015-203186
http://dx.doi.org/10.1136/jclinpath-2015-203186
https://www.ncbi.nlm.nih.gov/pubmed/26163537
http://dx.doi.org/10.6061/clinics/2012(sup01)28
http://dx.doi.org/10.6061/clinics/2012(sup01)28
https://www.ncbi.nlm.nih.gov/pubmed/16350727
http://dx.doi.org/10.1016/j.surg.2014.08.006
https://www.ncbi.nlm.nih.gov/pubmed/25262224
http://dx.doi.org/10.1007/s00268-001-0046-z
http://dx.doi.org/10.1007/s00268-001-0046-z
http://dx.doi.org/10.1111/j.1365-2796.2004.01428.x
http://dx.doi.org/10.1111/j.1365-2796.2004.01428.x
https://www.ncbi.nlm.nih.gov/pubmed/15606374
http://dx.doi.org/10.6061/clinics/2012(sup01)26
http://dx.doi.org/10.6061/clinics/2012(sup01)26
http://dx.doi.org/10.1507/endocrj.k09e-005
http://dx.doi.org/10.1507/endocrj.k09e-005
https://www.ncbi.nlm.nih.gov/pubmed/19318731
http://dx.doi.org/10.4158/EP09045.CRR1
https://www.ncbi.nlm.nih.gov/pubmed/19491073
http://dx.doi.org/10.1007/s00423-002-0275-0
https://www.ncbi.nlm.nih.gov/pubmed/11914930
http://dx.doi.org/10.1016/s0104-4230(12)70202-6
https://www.ncbi.nlm.nih.gov/pubmed/22735224
http://dx.doi.org/10.1007/s00268-012-1451-1
https://www.ncbi.nlm.nih.gov/pubmed/22350475
http://dx.doi.org/10.5603/EP.2013.0024
https://www.ncbi.nlm.nih.gov/pubmed/24186598
http://dx.doi.org/10.1097/SLA.0000000000001464
https://www.ncbi.nlm.nih.gov/pubmed/26366543
https://www.ncbi.nlm.nih.gov/pubmed/15233908
http://dx.doi.org/10.1016/j.surg.2013.03.004
https://www.ncbi.nlm.nih.gov/pubmed/23809488
https://www.ncbi.nlm.nih.gov/pubmed/24971926
http://dx.doi.org/10.1097/SLA.0b013e31824c5145
http://dx.doi.org/10.1097/SLA.0b013e31824c5145
https://www.ncbi.nlm.nih.gov/pubmed/22470073
http://dx.doi.org/10.1002/bjs.7154
https://www.ncbi.nlm.nih.gov/pubmed/20629112
http://dx.doi.org/10.1245/s10434-015-4859-7
https://www.ncbi.nlm.nih.gov/pubmed/26353764
http://dx.doi.org/10.1007/s002689900123
http://dx.doi.org/10.1007/s002689900123
https://www.ncbi.nlm.nih.gov/pubmed/8678955

