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Abstract

Purpose Treatment of space-occupying lesions (SOLs) in the sellar region is a clinical challenge, especially in pregnant
women because many treatment decisions are restrained due to pregnancy. We attempt to discuss the surgical indications and
timing for pregnant patients and highlight the importance of multidisciplinary team (MDT) treatment.

Methods From August 2017 to February 2018, four pregnant women were admitted to our hospital with severe visual
impairment due to sellar region SOLs, including two cases of tuberculum sellae meningioma, one case of giant pituitary
adenoma and one case of a pituitary abscess. All four patients were safely treated by surgery during the second and third
trimesters of pregnancy through concerted efforts of the MDT, including a neurosurgeon as the team leader in combination
with experts in obstetrics, ophthalmology and endocrinology.

Results The SOLs were removed completely from all four patients, resulting in significantly improved vision without
operation-related complications. Pregnancy continued postoperatively to full-term delivery in three of the four patients. The
other patient with a pituitary abscess selected to terminate the pregnancy at a gestational age of 20 weeks because of her own
concerns. The four babies (including a pair of twins) were born healthy and had developed normally at the 6-week
postpartum follow-up.

Conclusions With the MDT guiding the decision-making process, surgical resection of sellar region SOLs in pregnant
women with severe visual impairment is practical to improve the prognosis without affecting the outcomes of pregnancy for
either the mother or the infant.
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Introduction

The sellar region is one of the sites where intracranial
tumours are most likely to occur. Sellar region space-
occupying lesions (SOLs) originating from different his-
tological sources account for more than 20% of all intra-
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There have been limited studies reporting the outcomes
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Patients

During the period from August 2017 to February 2018, 102
patients in total with sellar region SOLs were operated on
by our neurosurgery department. Among them, four preg-
nant women, aged from 28 to 36 years (with a mean of 32
years), including three primiparas and a multipara with a
previous history of caesarean section, were admitted to our
hospital. Of the four patients, three had singleton pregnan-
cies and one had a twin pregnancy with a gestational age of
10-22 weeks at the time of disease onset. The gestational
age at the time of neurosurgery was 18-32 weeks, and
2040 weeks at the time of pregnancy termination
(Table 1).

All four patients sought medical consultation mainly
because of progressive exacerbation of visual impairment
during pregnancy, including unilateral near blindness due to
gradual exacerbation of blurred vision in three patients and
bilateral near blindness due to gradual progressive exacer-
bation of photophobia and blurred vision in the fourth
patient. Patient 3 also presented headache and nausea, who
was diagnosed with Rathke’s cyst and received transsphe-
noidal surgery in another hospital more than 1 year ago
(Table 1). Her visual acuity was normal at that time. All
patients received MRI examination, confirming the diag-
nosis of sellar region SOLs compressing the optic nerve and
chiasm (Fig. 1). The pituitary hormone levels were assessed
preoperatively, showing a low level of thyroid stimulating
hormone (TSH) in one patient, for whom thyroxin was
supplemented routinely, and otherwise no evidence of
hypopituitarism was noticed (Table 2). The foetuses of all
four patients developed normally. The initial diagnosis was
tuberculum sellae meningioma in two patients, giant pitui-
tary adenoma in one patient and suspicious recurrence of
Rathke’s cyst in the remaining patient, which was later
confirmed as a pituitary abscess.

Preoperational symptoms during Type of sellar

pregnancy
Blurred vision, progressed to

near blindness in one eye
progressed to near blindness in
both eyes, headache and nausea
Blurred vision, progressed to

near blindness in one eye

Blurred vision, progressed to
Photophobia, blurred vision,

near blindness in one eye

Relevant medical history
Rathke’s cyst resection
preoperation, completely
recovery postoperation)

(deteriorating vision

None
None
None

Gestational weeks
of disease onset

18
14
10
22

Number
of parity

gravidity

36
29
28
36

Table 1 General patient information

Patient Age Number of
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Fig. 1 Pre- and postoperative images of the four patients with sellar
region space-occupying lesions a, b Preoperative MRI of patient 1; ¢,
d Postoperative MRI of patient 1; e, f Preoperative MRI of patient 2; g,

Table 2 Preoperational pituitary endocrine function

h Postoperative MRI of patient 2; i, j Preoperative MRI of patient 3; k,
1 Postoperative CT of patient 3; m, n Preoperative MRI of patient 4; o,
p Postoperative MRI of patient 4

Patient Growth Blood cortisol ~ Adrenocorticotropic  Thyrotropin  Luteinizing  Follicle Prolactin  Estradiol Progesterone Testosterone
hormone (ml) (8:00 a.m.) hormone (pg/ml) (ulU/ml) hormone stimulating (ng/ml)  (pg/ml)  (ng/ml) (ng/ml)
(ug/dl) (mIU/ml) hormone (mIU/
ml)
1 6.815 7.54 42.06 0.32 0.63 0.08 14434  >1000 >40 0.37
2 0.998 19.22 47.99 1.01 0.08 2.6 26.71 >1000 >40 2.88
3 1.175 18.25 25.23 0.08 0.22 0.09 16.72 >1000 21.9 0.49
4 1.639 15.71 54.07 0.38 <0.07 0.06 >200 >1000 >40 0.32
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Treatment protocols

After the initial clinical diagnosis, all four patients were sent
for joint first consultation by the MDT, including a neuro-
surgeon as the team leader in combination with experts in
obstetrics, ophthalmology and endocrinology, to discuss the
surgical strategy, and establish the timing of operation (as
soon as possible versus waiting for the foetus to mature
further).

The timing and surgical plan were submitted to the ethics
committee of our hospital for approval immediately. Sub-
sequently, patients and relatives were informed in detail
about the current condition and available treatment options
(conservative observation or surgery), especially the treat-
ment recommendations made by the MDT. After the
patients fully understood the implications of surgery, they
decided to accept the treatment plan recommended by
the MDT.

The four patients were then admitted into the neuro-
surgical ward at the appropriate time according to the first
MDT recommendation, and relevant preoperative exam-
inations were further performed. Based on the results of the
examination, a second MDT discussion was made and the
perioperative therapeutic protocols were planned jointly.
The gestational age at the time of surgery was 18-32 weeks,
with two patients in the second trimester (18 and 22 weeks),
and two patients in the third trimester (32 weeks) (Table 2).
All surgical procedures were performed under general
anaesthesia, through the supraorbital keyhole approach in
three cases and via the neuroendoscopic transsphenoidal
approach in the other case.

Three days before surgery, the patients began to receive
vaginal progesterone gel (90 mg) daily to prevent abortion
or premature delivery. The patient with a pituitary abscess
discontinued the use of the gel after surgery because of her
decision to terminate the pregnancy due to her own con-
cerns, and the other three patients continued with the gel
until 10 days after surgery. Foetal monitoring was intensi-
fied perioperatively. Two of the four patients who received
surgery in the third trimester (32 weeks of gestation)
received dexamethasone before the operation to facilitate
lung maturity of the foetuses. During the operations, the
foetal heart rate (FHR) and uterine contractions were
monitored at the same time, and the preparations were made
for accidental delivery and neonatal rescue procedures.

Results
Surgical outcomes

Surgery was performed successfully with the SOLs excised
completely in all four patients, who were discharged

@ Springer

7-14 days after surgery. Pathologically, the four SOLs were
diagnosed postoperatively as meningioma in two cases,
non-functioning pituitary adenoma in one case, and a
pituitary abscess in one case (Table 1). Except for short-
term mild insipidus in two patients, no other new post-
operative complications occurred, such as cerebrospinal
fluid leakage, electrolyte disturbance, intracranial infection,
nasal bleeding, cranial nerve dysfunction or epilepsy. The
visual acuity of the four patients improved to varying
degrees. In the four patients with only light perception and
counting finger impairments in four eyes, their sight
restored to the normal reading state postoperatively (Table 3
and Fig. 2). Imaging follow-up examination at 6—12 months
after surgery showed that all the toumors were removed
completely with no evidence of recurrence (Fig. 1). The
mean follow up duration was 8 months, and the visual state
was stable and better than that before surgery in all four
patients.

A postoperative pituitary hormone test showed no newly
added endocrine dysfunctions. Cortisone acetate was
administered empirically for a short time to prevent poten-
tial postoperative hypocortisolism in all four patients, and
the drug dose was tapered gradually from 1 to 2 weeks until
normal recovery of cortisol levels. Two patients presented a
short-term low level of TSH postoperatively, which was
restored to the normal level after 2—4 weeks’ pharmacolo-
gical supplementation. Two patients presented mild symp-
toms of insipidus postoperatively, which were
spontaneously restored to normal after 1 week of low-dose
desmopressin (Table 3).

Obstetric outcomes

No signs of late-stage abortion or premature delivery were
observed during or postoperation. The patient with a
pituitary abscess chose to terminate her pregnancy in the
second trimester (20 weeks) by labour induction via
intraamniotic injection of Rivanol postoperatively because
she was apprehensive about the potential adverse effects of
postoperative administration of meropenem and vancomy-
cin. The other three patients decided to continue with their
pregnancies until full-term delivery, including full-term
caesarean section in two patients and full-term natural
delivery in one patient. A discussion was had by the MDT
before delivery. The timing and mode of pregnancy termi-
nation mainly depended on the obstetric factors (Table 4).
In the two patients who had a caesarean section, intra- and
postpartum uterine contractions were good without bleed-
ing, and a postpartum follow-up visit at 42 days showed
good incisional healing and uterine involution. The natural
birth process of one patient was smooth with no postpartum
bleeding, and the postpartum follow-up visit at 42 days
showed good uterine involution. The Apgar score of the
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Table 3 Vision, pituitary hormone and 24 h urine volume pre- and post-operation

24 h urine volume

Pituitary hormone

Vision

Patient number

Postoperation

Preoperation

Postoperation

Postoperation Preoperation

Preoperation

Normal range

Normal range

TSHJ, no other abnormalities (cortisone and

No special
thyroxine supplement)

L 4.7

L 4.7

R

R light perception

Normal range

Normal range

No special (cortisone and thyroxine supplement)

No special

L 4.2
R 4.7
L 42

L finger counting

R 43

Normal range (antidiuretic
hormone supplement)

Normal range

No special (cortisone and thyroxine supplement)

TSHJ|, no other

L finger counting

abnormalities

R light perception

L

R light perception

Normal range (antidiuretic
hormone supplement)

TSHJ, no other abnormalities (cortisone and Normal range

thyroxine supplement)

No special

L light perception

R 4.7

R 4.6

four newborns (including a case of twins) was 10, with no
apparent deformities, and the postpartum follow-up visit at
42 days showed normal development of all the infants
(Table 4).

Discussion

Surgical treatment of pregnant women with visual impair-
ment due to sellar region SOLs should be selected with
prudence, knowing that the high oestrogen and progester-
one environment may increase peritumoural oedema or
even stimulate tumour growth. Sellar region SOLs them-
selves generally do not affect the progress of pregnancy
per se, but the therapeutic implications do [11]. Therefore,
whether surgery should be selected, the timing of surgery,
and the details of postoperative management need to be
discussed carefully.

Given the characteristic features of sellar region SOLs in
pregnancy, MDT cooperation is of primary importance.
Other than involving experts in neurosurgery and obstetrics,
participation of experts in anaesthesiology, neonatology,
endocrinology and ophthalmology is also necessary. During
each treatment of the four patients in our series, we orga-
nized at least four MDT meeting sessions to ensure smooth
procession of treatment and safety of the foetus.

Right after the initial clinical diagnosis, the patients were
arranged for their first MDT consultations. Experts from
related disciplines established the timing of surgery
according to the degree of visual impairment and gestational
age, and finally, the surgical decision was made: as the
second and third patients had serious binocular visual
impairment and the gestational age was young, the MDT
decided to perform surgical SOL decompression as soon as
possible; as the first and fourth patients had not suffered
significant impairment in monocular vision, and the gesta-
tional age was already further along, it was recommended to
wait until the 32nd week of pregnancy while visual changes
were monitored closely until the foetus further matured.
Even if a premature birth had occurred during surgery, there
was a greater probability of ensuring the survival of the
fetuses in the first and fourth cases.

After the patients were admitted to the neurosurgical ward,
before surgery, the second MDT meeting was convened for
preoperative discussion. Experts from the endocrinology
department made an assessment to determine whether there
was any sign of pituitary and hypothalamus functional
impairment and whether hormone replacement therapy was
necessary; the experts from the anaesthesiology department
made an assessment on the heart and lung functions, as well
as circulation reserve; the experts from the obstetrics depart-
ment made an assessment on the foetal status, decided to
maintain foetal stability by the advanced use of progesterone
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Fig. 2 Pre- and postoperative examination of the visual field of the
four patients. a—d Preoperative right eye visual field of patient 1-4; e—

field of patient 1-4

h Preoperative left eye visual field of patient 1-4; i-1 Postoperative

Table 4 Fetal outcome

right eye visual field of patient 1-4; m—p Postoperative left eye visual

Patient ~ Obstetric abnormality

Gestational weeks of
pregnancy termination

Method of delivery

Neonate information

APGAR score  Complication

1 Gemellary pregnancy, scarred uterus
2 None

3 Pre-pregnancy hypothyroidism

4 Pregnancy-induced hypertension

362
40
20

38+1d

C-section
Vaginal delivery

Induced labor via intraamniotic
injection of Rivanol

C-section

10/10/10 None
10/10/10 None
/ None
10/10/10 None
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gel and dexamethasone (in the third trimester), and worked
together with neonatology department to design a con-
tingency plan should premature birth occur and prepare for
FHR monitoring throughout the surgical process. At the same
time and place, experienced doctors from multiple disciplines
sat together to make a joint decision and perfect all the details
of surgical treatment and discuss their concerns about perio-
perative care, prognostic treatment and emergency preplan-
ning, thus avoiding disharmony in any subsequent mono-
disciplinary consultations with the respective doctors.

During the surgery, experienced doctors from the
departments of anaesthesiology, neurosurgery and obstetrics
were present simultaneously to attend to their own duties:
the anaesthesiologist was responsible for controlling anaes-
thesia and analgesia with the goal of minimizing the adverse
effects of anaesthesia on the foetus; the obstetrician helped
place the patient in an appropriate position and monitored
the FHR throughout the process; all the surgical procedures
from the skin incision and removal of the tumour by
microscopy or neuroendoscopy to closing the wound (nasal
packing) were performed by an experienced neurosurgeon in
order to shorten the time of operation to minimize potential
hazards of anaesthesia on the foetus. In the treatment of a
pregnant woman with craniopharyngioma, Zoia et al. [12]
reported the necessity of concerted efforts from an MDT to
improve preoperative planning, minimize intraoperative
trauma, prevent postoperative complications, and perfect
postoperative follow-up visits. A third MDT meeting was
held again 1-2 weeks after the operation and before dis-
charge from the department of neurosurgery to evaluate the
surgical outcome, assess the foetal safety, and to evaluate
and correct any associated endocrine complications. A
fourth MDT meeting was held before delivery to assess the
maternal and foetal statuses.

Although several studies [13—15] reported that pregnancy-
complicated tuberculum sellae meningioma would shrink and
the symptoms would be ameliorated spontaneously after
delivery, Grkovic et al. [16] performed a statistical analysis on
postoperative recovery of visual acuity in 40 patients with
sellar region tumours and noted that the tumour size and the
preoperative visual state were two statistically significant fac-
tors affecting the postoperative recovery of visual acuity. On
the other hand, several cases demonstrated that neurosurgical
operations in the second and third semesters were, to some
extent, safe [2-7, 9, 10, 17]. In cases, in which the sellar region
SOL becomes progressively larger or the impairment of visual
acuity or visual field deteriorates progressively, prepartum
surgery should be considered. There are also case reports that
describe artificial promotion of foetal lung maturation and
delivery shortly before lesion resection in pregnant women
who were approaching full-term delivery [8, 12, 18].

In view of the therapeutic and follow-up outcomes in the
four cases of our series, the SOLs were removed completely,

vision was improved to varying degrees, the endocrine func-
tion was preserved, the babies were delivered at full term and
anaesthesia was implemented safely. We therefore believe that
the selection of surgery, rather a passive wait-and-see method,
is a sensible choice for pregnant women with sellar region
SOL-induced severe visual impairment.

Currently, there is no authoritative report about the
optimal mode of baby delivery in pregnant women with
sellar region SOLs. Some researchers recommend caesarean
section as the main mode of delivery, knowing that breath
holding in the second stage of labour would increase
intracranial pressure, which is unfavourable to pregnant
women with intracranial SOLs [19, 20]. Nevertheless, the
mode of delivery in such patients should primarily depend
on obstetric factors. For women whose SOLs have been
removed, natural delivery could still be considered as long
as meticulous monitoring is assured.

Conclusion

In pregnant women with sellar region SOLs and severe
visual impairment, positive surgical resection should be
considered at an appropriate gestational age. MDT coop-
eration from experts in neurosurgery, obstetrics, aneasthe-
siology, endocrinology and ophthalmology is suggested to
facilitate perioperative decision-making and pre- and post-
operative management, knowing that multidisciplinary
participation in the surgical intervention can apparently
improve the prognosis of patients without affecting the
outcomes of either the pregnant mother or the infant and
therefore has clinical guiding significance.
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