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Abstract
Purpose  Surgical indications for pituitary tumors during pregnancy are rare, and are derived from a balance between expected 
benefits, particularly for maternal benefits, and anesthetic/surgical risks.
Methods  A literature review was performed to define the optimal surgical indications for pituitary adenomas (PA) and other 
pituitary tumors during pregnancy.
Results  Main benefits are expected in case of critical visual impairment and/or life-threatening endocrine disturbances. 
Multidisciplinary patient management is systematically required although nonobstetric surgery presents a reasonable risk 
during pregnancy. The risks of congenital malformation during the first trimester and those of premature birth during the 
third trimester make the second trimester the optimal period for surgery. In prolactin-secreting, nonsecreting, GH- and TSH-
secreting PAs, transsphenoidal surgery (TS) is recommended in cases involving severe visual impairment, characterized 
by severe visual field deficit, visual acuity impairment, and abnormal optical coherence tomography findings, and when no 
other medical alternatives are possible and/or sufficient. Uncontrolled and severe Cushing’s disease (CD) during pregnancy 
increases both maternal and fetal morbimortality, thus justifying TS or sometimes dopamine agonist therapy as a safer alterna-
tive. Finally, metyrapone, ketoconazole, or bilateral adrenalectomy could be recommended in certain cases after the failure 
of medical therapies and/or TS. Surgery is also required for suprasellar meningiomas, craniopharyngiomas, and pituitary 
cysts in the case of severe visual deficit.
Conclusion  Surgical indications for pituitary tumors are rare during pregnancy; therefore, surgery should be avoided when 
possible. Further, the second trimester should be considered as the optimal surgical period. Severe visual disturbance and 
uncontrolled CD are the main surgical indications during pregnancy.
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Introduction

The diagnosis of pituitary adenomas (PAs) and other pitui-
tary tumors during pregnancy is uncommon, which explains 
the scarcity of the available data in the literature to guide 
the treatment using a case-by-case approach. Surgical indi-
cations and medical alternatives are actively discussed by 
expert pituitary teams. In usual neurosurgical practice, sur-
gery during pregnancy is exceptional, mainly reported for 
lumbar disc herniation and/or neurovascular pathologies. 
Regarding our team, we have reported only two cases of 
pituitary tumor surgery in the last 3 years. Surgical indi-
cations are estimated while balancing between anesthetic/
surgical risks and potential surgical benefits. Between these, 
the latter is principally related to the mother, whereas the 
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risks are shared by the mother and fetus; further, they could 
exceptionally be vital but more likely functional in cases 
of visual loss or endocrine disturbances. Here, a literature 
review is provided to assess the anesthetic and surgical 
risks as well as the benefits expected for the mother and 
fetus. Then, we detail surgical strategies depending on dif-
ferent pituitary tumors given the current literature data and 
knowledge.

Surgical indications

For vital benefit

A surgery performed for pituitary tumors for vital risks in 
a pregnant patient is an exceptional situation. Indeed, it is 
almost always characterized by the occurrence of life-threat-
ening pituitary apoplexy, which could also be the cause of 
severe and acute corticotroph deficiency [1].

For visual benefit

Visual improvement is the main functional benefit 
expected from surgery. Visual benefit is proportional to 
preoperative severity of visual loss. The definition of 
severe visual loss, which indicates surgery without delay, 
remains unclear. It could be practically defined as a com-
bination of severe visual impairment and related handicap, 
potential of recovery, and a high risk of definitive visual 
sequelae. Therefore, surgery is likely required when the 
delay until delivery may lead to irreversible damages to 
optic pathways. Complete visual examination includes 
examination of visual acuity (VA), visual field (VF), and 
the retinal nerve fiber layer (RNFL); fundus examination; 
and optical coherence tomography (OCT) for the ganglion 
cell complex. Visual prognostic factors are well described 
in the general population: patient aged ≥ 50 years, optic 
nerve compression lasting for ≥ 1 year, tumor type and vol-
ume, preoperative VF and acuity, and optic nerve atrophy 
[2]. In pregnant women, young age and short-term preop-
erative compression are the frequent favorable prognostic 
factors. In the meta-analysis conducted by Muskens et al., 
which included patients with PAs responsible for visual 
disturbances, postoperative VF improvement occurred in 
approximately 80% of patients, which included only 67.5% 
of patients with VA impairment [3]. The degree of preop-
erative VF impairment is a strong prognostic factor for 
postoperative visual outcome. In patients with complete 
postoperative VF recovery, preoperative VF impairment 
was significantly less pronounced than in those with only 
partial VF recovery. More specifically, Gnanalingham 
et al. showed that the severity of preoperative temporal 
VF deficit was a strong prognostic factor for postoperative 

visual outcome. The mean preoperative quantitative VF 
as per the Humphrey field was − 20 dcb in the upper tem-
poral VF in the case of partial recovery and − 10 dcb in 
the case of complete recovery [4]. The mean preoperative 
quantitative VF was − 16 dcb in the lower temporal VF 
in the case of partial recovery and − 8 dcb in the case of 
complete recovery. In the study by Barzaghi et al., the 
mean preoperative quantitative VF was − 15.6 ± 0.8 dcb in 
the case of partial recovery and − 8.5 ± 0.6 dcb in the case 
of complete recovery [5]. This study also underlined the 
relevance of preoperative VA to predict visual outcome. 
Among patients with preoperative VA deficit, one-third 
of patients had complete recovery, one-third had partial 
recovery, and the remaining did not show any postopera-
tive improvement [5]. In this study, the mean preopera-
tive VA was 0.9 for patients with complete recovery and 
0.6 for those with partial recovery. Abnormal OCT find-
ings of RNFL thickness are other prognostic factors, e.g., 
alterations in RNFL found on OCT impair the potential of 
optic nerve recovery and are prognostic factors for central 
and peripheral VF recovery [6–8]. The threshold for the 
optic nerve fiber diameter for complete recovery was found 
to be ≥ 85 µm [8]. Blanch et al. highlighted the higher 
sensitivity of RNFL and ganglion cell complex (GCC) 
alteration observed on OCT compared to classical VF 
assessment [9]. Moreover, sensitivity of GCC-OCT may 
be higher than RNFL-OCT to assess chiasmal compression 
[9, 10].Therefore, severe visual impairment that could lead 
to definitive visual sequelae and that require immediate 
surgery includes severe VF impairment with mean VF of 
− 15 to − 20 dcb, VA impairment, and severe RNFL and 
GCC-OCT deterioration (Table 1).

For endocrine functions

In cases of hormone hypersecretion, surgery is the most 
beneficial in Cushing’s disease (CD) [11]. In GH-, PRL-, 
or TSH-secreting PAs, surgical relevance remains limited 
given the efficacies of different medical therapies, and it 
still raises the concerns of the risk of pituitary deficiencies.

Table 1   Preoperative situations with severe visual disturbance lead-
ing to a high risk of nonrecoverable optic nerve lesion and definitive 
visual sequelae

Severe visual impairment requiring non-delayed surgery
Severe VF impairment (VF quantitative measure between − 15 and 

− 20 dcb)
VA impairment
Severe RNFL thickness and GCC loss detected by OCT
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Maternal‑ and fetal‑related risks 
of anesthesia and pituitary surgery 
during pregnancy

Main principles of surgical management

It is of upmost importance that surgical management 
will be conducted using a multidisciplinary approach at 
an expert pituitary center. Preoperative assessment by an 
obstetrician is also strongly recommended [12–15]. All 
anesthetic drugs cross the placenta. Teratogenic anesthetic 
agents should be avoided, but no anesthetic agent cur-
rently used has been associated with teratogenic effects on 
humans. The maximal risk of teratogenicity likely occurs 
between 13 and 60 days after gestation. During the third 
trimester, neurotoxicity and abnormal neural tube closure 
should be considered, but their incidence is probably rare. 
In animal studies, anesthetic agents have shown to induce 
neuronal apoptosis, disruption of brain circuit formation, 
and impairment of neurogenesis and synaptogenesis, 
leading to morphological and functional alterations in the 
brain and long-term cognitive dysfunction after a single 
exposure to anesthesia [16, 17]. However, clinical stud-
ies did not demonstrate any adverse effects on the cogni-
tive functions of children anesthetized in the first year of 
age [18, 19]. Considering the uncertainty of the effects of 
anesthetic agents on the developing brain, surgery should 
be avoided whenever possible during pregnancy. To assess 
the fetal risk related to premature birth, a recent study 
on 6696 births in 24–34 gestational week (GW) showed 
59.1% fetal survival at 25 GW, 75.3% at 26 GW, 93.6% 
between 27 and 31 GW, and 98.9% between 32 and 34 GW. 
In the same study, the rate of hospital discharge without 
severe neonatal pathologies was 0% at 23 GW, 11.6% at 
24 GW, 30.0% at 25 GW, 47.5% at 26 GW, 81.3% between 
27 and 31 weeks, and 96.8% between 32 and 34 GW [20]. 
Therefore, the risk related to premature birth is minimal 
between 27 and 31 GW, and birth is safe from 32 GW.

Preoperative and postoperative imaging should strictly 
be limited to necessity. Brain MRI without gadolinium 
enhancement is sufficient in most cases for diagnosis and 
operational planning. Gadolinium enhancement-caused 
fetal toxicity remains undemonstrated and uncertain, but 
gadolinium enhancement is rarely required. CT should be 
avoided considering X-ray toxicity [21].

Orotracheal intubation and patient installation

Difficult orotracheal intubation is more frequent during the 
second and third trimesters, and it is related to swelling 
and friability of the oropharyngeal airway mucosa. From 

the second trimester, high abdominal pressure increases 
the risk of active reflux, regurgitation, and aspiration 
(Mendelson’s syndrome), leading to pulmonary infection 
or acute respiratory failure. Compression of the inferior 
vena cava because of gravid uterus should be avoided from 
the second trimester. Reduced venous return to the heart 
causes hypotension, placental insufficiency, or decreased 
cerebral blood flow during surgery. Patients should be 
positioned in the supine position with a chopping block 
under the right hip to tilt the body to the left or in the 
lateral decubitus (“park bench”) position. Deep vein 
thrombosis should be prevented. From 18 to 24 GW, fetal 
monitoring should be performed before and after surgery 
[22–25]. After 25 GW, continuous fetal monitoring during 
anesthesia remains particularly debated given the lack of 
proven benefits.

During the surgery

Moderate hypotension classically used in endonasal surgery 
should be avoided. Hypothermia, arterial hypotension, pre-
operative hyperventilation, hypoxia, acidosis, and dehydra-
tion should also be avoided. The use of diuretic drugs is not 
recommended. Electrolyte and hemoglobin concentrations 
should be tightly monitored. Hematocrit should be main-
tained at ≥ 28%, and abdominal pressure should be avoided 
to limit inferior vena cava compression. Local vasocon-
strictive injection and administration of hemostatic agents 
with fibrin are allowed. Prophylactic anticonvulsant agents 
should be avoided when not necessary and are associated 
with adverse effects on the fetus. Tocolytics, prophylactic 
agents, could be administrated during the third trimester in 
the case of contractions and cervical modifications. Mannitol 
(0.5–1 g/kg) can be administrated in the case of high intrac-
ranial pressure, but if not required, mannitol should also be 
avoid given the risk of fetal dehydration [13, 26].

During the postoperative period

A close monitoring of natremia and the hormonal status is 
required for the prevention of maternal dehydration, even 
more in the case of diuretic or mannitol use. Eventual hor-
monal ante and/or neurohypophysis deficit should be rapidly 
substituted. Endonasal surgeries cause moderate postopera-
tive pain, for which paracetamol is usually sufficient. The 
use of nonsteroidal anti-inflammatory drugs and prophy-
lactic anticonvulsant agents should be avoided. A rapid 
decrease in the dose of postoperative corticosteroids is also 
recommended [27]. Early mobilization is required to pre-
vent venous thrombosis. Moreover, the risk of postoperative 
cerebrospinal fluid leak should be closely monitored given 
high maternal abdominal pressure. Overall, obstetric and 



192	 Pituitary (2020) 23:189–199

1 3

fetal monitoring should be continued during the postopera-
tive period.

Risk assessment of nonobstetric surgery 
during pregnancy

During nonobstetric surgery, maternal mortality is excep-
tional, whereas the risk of congenital malformations is con-
sidered limited. During the initial 15 days after gestation, 
this risk is considered “all or nothing,” whereas it is con-
sidered maximal from 13 to 60 days after gestation [28]. 
The proportion of major malformations is estimated to be 
2% during the entire pregnancy and 3.9% during the first 
trimester. The possibility of neurotoxicity and abnormality 
of neural tube closure is considered maximal during the third 
trimester [29]. The risk of miscarriage is estimated to be 
5.8% during the entire pregnancy and 10.5% during the first 
trimester, with the risk of fetal loss being 2.5% [30]. There-
fore, anesthetic and surgical risks during pregnancy appear 
reasonable when surgery is needed, but the risks are still 
difficult to assess with precision. Whenever possible, surgi-
cal indications during the first trimester should be delayed to 
the second trimester, with the latter being the optimal period 
for surgery. When surgery is considered during the third 
trimester, Lynch et al. have recommended to delay surgery 
after 30 GW given that fetal survival is 50–70% at 26–27 
GW and 90% after 27 GW [31]. Finally, general anesthesia 
during pregnancy should be performed only when required 
without any valuable medical alternatives [14, 24, 28, 30].

Management of PAs during pregnancy

Microprolactinomas and macroprolactinomas

Prolactinomas are the most frequent type of PAs in pregnant 
women. An increase in the tumor volume is well known 
during pregnancy, secondary to estrogen-induced pituitary 
lactotroph hyperplasia, but it rarely leads to symptoms. 
Indeed, an increase in symptomatic prolactinomas likely 
occurs in 1.3% of cases of microprolactinomas and 23.2% 
of macroprolactinomas [32]. Moreover, it has clearly been 
demonstrated that this increase was more frequent in undiag-
nosed macroprolactinomas without pre-pregnancy treatment 
[33]. Follow-up and management of microprolactinomas and 
macroprolactinomas during pregnancy are well described 
and well established [34, 35]. The available data on dopa-
mine agonists demonstrate a good safety profile, particu-
larly for cabergoline, and good overall antitumor efficacy 
[36]. Therefore, surgical indications in the case of prolac-
tinomas are mainly represented by macroadenomas with a 
symptomatic tumor volume increase and severe visual defect 

when dopamine agonists fail or are not tolerated by patients 
(Fig. 1).

Cushing’s disease (CD)

Cases of CD diagnosed during pregnancy are also particu-
larly rare. Approximately 200 cases of Cushing’s syndromes 
(CS) are reported in the literature; however, in these cases, 
corticotroph adenomas represent only 15–40% of cases of 
CS, whereas cortisol-secreting adrenal adenoma represent 
the most frequent etiology [37, 38]. Related data strongly 
suggest the necessity to control CS during pregnancy. In the 
meta-analysis conducted by Bronstein et al., which included 
150 women with uncontrolled hypercortisolemia, arterial 
blood hypertension was observed in 68% of the cases, dia-
betes or glucose intolerance in 25%, pre-eclampsia occurred 
in 14%, cardiac disease in 3%, and psychiatric disorders 4%. 
Moreover, fetal prematurity occurred in 43% of cases, birth 
death in 6%, intrauterine growth restriction in 21%, and fetal 
loss in 5% when CS was uncontrolled [39]. Likewise, in the 
study conducted by Caimari et al. (263 pregnancy in 220 
patients), metabolic and obstetric comorbidities were more 
prevalent in patients with uncontrolled CS than in those with 
controlled CS, i.e., arterial hypertension (50% vs. 2.3%), 
diabetes mellitus (36.9% vs. 2.3%), pre-eclampsia (26.3% 
vs. 2.3%), fetal loss (23.6% vs. 8.5%), and fetal morbidity 
(33.3% vs. 4.9%) [40, 41].

During pregnancy, TS is considered the preferred treat-
ment for CD [11]. It should be performed during the sec-
ond trimester and could be recommended during the third 
with an increased risk of prematurity. The reported cases 
of TS for CD during pregnancy are limited, but they have 
resulted in a safe and efficient outcome, so that the surgical 
risk can be considered reasonable [42–47]. Remarkably, 

Fig. 1   Therapeutic strategy for prolactinomas during pregnancy
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many cases of adrenalectomy for adrenal adenomas have 
also been reported with a good outcome, particularly dur-
ing the second trimester, suggesting this therapeutic alter-
native for severe and uncontrolled CD [48–50].

Medical alternatives that have to be discussed include 
DA, particularly cabergoline [a dopamine subtype 2 recep-
tor (D2R) agonist]. D2R is expressed in approximately 
80% of cases of corticotroph PA, and it reportedly controls 
30% of cases of CD in the long term [51–53]. For example, 
Ferriere et al. reported 20–25% of control cases of CD 
during pregnancy [54]. Some cases are reported during 
pregnancy with favorable outcomes [55, 56]. Data on DA 
adverse effects and teratogenicity during pregnancy sug-
gest it to be safe. Cases of CD treated with metyrapone 
during pregnancy are also reported with interesting effi-
cacy but with adverse effects such as blood pressure ele-
vation and pre-eclampsia [57, 58]. Ketoconazole admin-
istration during pregnancy has also been reported with 
demonstrated efficiency. Adverse effects such as fetal cor-
ticotroph deficiency at childbirth are reported, but they 
remain uncertain and undefined [59–62].

Therefore, we propose the administration of cabergoline 
first, particularly in the case of nonsevere CD (Fig. 2). In 
the case of DA failure and close to the pregnancy term, TS 
should be particularly discussed given the risk of prematu-
rity. Sam et al. recommend to delay surgery after delivery 
and vaginal over cesarean delivery given the risk of infec-
tious wounds [14]. Medical therapies (metyrapone and keto-
conazole) in these situations are of interest and should be 
discussed [35]. Planned delivery with second TS appears to 
be a relevant alternative.

In the case of DA failure and/or severe CD, with identi-
fied PA on MRI, TS is the preferred treatment. In the case of 
normal or doubtful MRI, the optimal management remains 
debated; in the case of moderate CD, medical therapy should 
be preferred; and in the case of severe CD or medical ther-
apy failure, TS and adrenalectomy are relevant alternatives 
but have to be discussed. TS increases the risk of anterior 
pituitary deficiencies, cerebrospinal fluid leak, and menin-
gitis with a lower cure rate. In the case of normal preopera-
tive MRI, TS showed a 50% remission rate during the early 
postoperative period [63]; therefore, in the case of severe CD 
uncontrolled by medical therapies, adrenalectomy should 
also be considered.

Petrosal sinus catheterization is debated and reported in 
the literature, but the association between the risk related 
to the iodinated contrast medium added to radiations and 
expected benefits is debatable [64].

Acromegaly and thyreotroph adenomas

The occurrence of somatotroph or thyreotroph PA during 
pregnancy is also rare. Medical therapy with somatosta-
tin analogs and/or DA is generally efficient but is rarely 
used because a certain degree of biochemical remission 
is observed during pregnancy [65–69]. As such, medical 
therapy for acromegaly (dopamine agonists, somatostatin 
analogs, and GH receptor antagonists) is generally inter-
rupted before or at the diagnosis of pregnancy, and TS is 
discussed in very few cases involving symptomatic tumor 
volume increase, which causes symptoms through a mass 
effect [68]. For TSH-secreting adenomas, medical drugs can 

Fig. 2   Therapeutic strategy 
for Cushing’s disease during 
pregnancy
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antagonize thyroid hormone effect, and only one case of 
SSA-resistant thyreotroph PA with visual impairment requir-
ing TS has been reported with good outcome. Therefore, sur-
gical indications are mainly proposed in the case of medical 
therapy failure and severe visual impairment.

Nonsecreting adenomas

Surgical indications are considered in the case of severe vis-
ual impairment and apoplexy. Apoplexy of nonfunctioning 
PA (NFPA) during pregnancy is rare, and macroprolactino-
mas are essentially concerning. In the study by Enfer-Vat-
taut, only 2/9 cases of NFPA presented symptomatic tumor 
volume increase (Thèse de Médecine, Toulouse, 2005). 
Volume increase was also observed in 1/7 case of NFPA 
diagnosed before conception and 3/5 cases diagnosed during 
pregnancy [35]. Bromocriptine was efficient in one case and 
surgery was required in the second case. Their surgical indi-
cations and strategies are similar to those of prolactinomas 
during pregnancy (Fig. 1).

Pituitary apoplexy

Pituitary apoplexy during pregnancy remains an exceptional 
condition with < 50 cases currently described in the litera-
ture and an estimated prevalence of 1/10,000 pregnancy 
at term [70]. Its mean gestational age of occurrence is 24 
GW [28]. Notably, 11% occurred during the postpartum 
period. Macroprolactinomas are mainly concerning. The 
clinical symptoms of pituitary apoplexy are similar to those 

of nonpregnant patients. Headaches are present in 95% of 
patients, visual disturbances in 59%, and nausea in 35% 
[70]. Pregnancy is considered a risk factor given intratu-
moral vascular and hormonal changes, blood hypertension, 
and pregnancy stress. Surgical indications remain limited to 
vital necessity and severe visual disturbances. In the review 
published by Grand’maison et al. only 42% of cases of pitui-
tary apoplexy required surgery during pregnancy. Hormone 
replacement was required in 61% of cases. Remarkably, 
dopamine agonists were administrated to 31% of patients. 
In this series, adverse effects on the mother and fetus seemed 
limited with only one case of fetal loss. Therefore, surgical 
tumor removal should not be systematically recommended 
when pituitary apoplexy occurs during pregnancy. Surgical 
indications in the case of apoplexy during pregnancy include 
deteriorating level of consciousness or a significant or pro-
gressive neuro-ophthalmological deficit as described in the 
case illustrated in Fig. 3 [71].

Management of other intra or suprasellar 
tumors during pregnancy

Meningiomas

Meningiomas are the most frequent intracranial tumors 
in adults with a female-to-male ratio of 2/1. They express 
receptors of progesterone (70–90%) [72, 73], prolactin 
(50%–60%) [74, 75], and estrogen (8%–40%) [76, 77]. The 
hormone-dependent status of meningiomas, particularly in 

Fig. 3   Macroprolactinoma apoplexy at 28 gestational week. The case 
of a 32-year-old pregnant woman (28 gestational weeks) who pre-
sented with intermittent headaches and left visual loss for 2  weeks. 
Regarding the left eye, visual acuity was 6/10 with an altered visual 
field. Visual acuity and field were normal for the right side. Prol-
actin was considered in the normal range for the pregnancy term 
(450 ng/ml). No diplopia was observed, and MRI revealed apoplexy 

of a pituitary adenoma with intratumoral fluid–fluid level. The tumor 
was removed using a transsphenoidal approach. Histological results 
concluded the tumor to be of prolactinoma grade 1a according to the 
classification reported by Trouillas et al. Vaginal delivery occurred at 
40 + 2 GW with excellent outcome, and breastfeeding was possible 
without dopamine agonist therapy. Visual findings returned to normal 
levels at postpartum 3 months
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the case of progestin-related meningiomas, is well demon-
strated [78]. Meningiomas diagnosed during pregnancy are 
mainly located on the skull base [27, 79]. An increase in the 
tumor volume is usual during pregnancy, whereas a decrease 
is usual in postpartum [80, 81]. Several mechanisms may 
be involved: hormonal impregnation involving progesterone 
rather than prolactin or estrogen with tumoral turgescence; 
hemodynamic changes; higher growth factor secretion and 
tumor growth acceleration; increase in the volume of the 
normal pituitary gland (in suprasellar meningiomas) as 
described in the following clinical case (Fig. 4) [82, 83].

Meningiomas with nonsymptomatic growth do not 
require surgery during pregnancy; close follow-up is 
required, and radiologic assessment is indicated in postpar-
tum. Surgery is considered depending on postpartum neu-
rological and visual outcomes, but suprasellar meningiomas 
are an exception. Proximity with visual pathways explains 
that limited tumor growth rapidly leads to visual impair-
ment. Kanaan et al. reported 18 patients with meningiomas 

diagnosed during pregnancy [27], among which 12 patients 
presented visual impairment. All 7 operated patients had 
visual impairment. Laviv et al. compared the management 
of 104 patients with suprasellar meningiomas operated dur-
ing (40%) or after (60%) pregnancy [84]. A similar rate of 
premature birth (37% and 39%, respectively) was observed; 
however, maternofetal morbimortality was higher in the 
group operated during pregnancy with two maternal mor-
tality and two fetal mortality. Despite OR being 14.7, no 
significant differences were observed in terms of mater-
nofetal mortality; we hypothesize that most cases of severe 
meningiomas were operated during pregnancy. After 27 GW, 
the authors concluded that a delayed surgery during the post-
partum period was preferable when possible [80]. If not, two 
alternatives could be considered: a planned Caesarian deliv-
ery followed by surgery for the meningioma or surgery fol-
lowed by vaginal delivery. No data are currently available to 
determine the optimal alternative. When possible, delivery 
should be delayed to 32 GW. We suggest the consideration 

Fig. 4   Suprasellar meningi-
oma during pregnancy. The 
case of a 31-year-old pregnant 
woman at 32 GW presented for 
left visual loss (visual acuity: 
6/10) with altered visual field. 
Cesarean delivery was planned 
before tumor removal, but 
the patient consulted 3 days 
later for worsening of visual 
disturbances. At this point, 
left visual acuity was at 3/10; 
therefore, transcranial surgical 
removal was performed. Com-
plete recovery was observed at 
postoperative 4 days. Preopera-
tive MRI displayed a typical 
suprasellar meningioma with 
optic pathway compression with 
a considerable increase in the 
pituitary volume compared with 
that observed on postoperative 
3-month MRI, suggesting the 
involvement of the increase in 
the pituitary gland volume



196	 Pituitary (2020) 23:189–199

1 3

of surgery first between 27 and 32 GW and planned delivery 
after 32 GW. The surgical strategy is summarized in Fig. 5.

Surgical considerations include epilepsy risk manage-
ment. Epilepsy prevention should not be systematical. Blood 
loss and carotid lesion must be avoided. Prophylactic corti-
costeroids are indicated for fetal lung maturation, but pro-
longed postoperative corticosteroid administration should be 
avoided to limit fetal toxicity. Histologically, meningiomas 
excised during pregnancy appear mostly benign WHO grade 
I tumors [79, 82, 85].

Considering the possibility and the management of a 
pregnancy in a patient bearing a meningioma, literature data 
are poor. There is no formal contraindication, but concerns 
remain, particularly in case of proximity with the optic path-
way. Case-by-case management should be proposed.

Craniopharyngiomas and pituitary cysts

The diagnosis of craniopharyngiomas or pituitary cysts dur-
ing pregnancy remains exceptional. Eight cases of crani-
opharyngiomas diagnosed during pregnancy are currently 
published [86]. Among these, 6 cases had visual disturbance 
at diagnosis. The relation of volume increase with pregnancy 
is highly uncertain. No progesterone, estrogen, or prolactin 
receptors were detected. In craniopharyngiomas, as in differ-
ent pituitary cysts, surgery is required in the case of severe 
visual deficit (Fig. 5). Good outcome has been reported for 
surgical cases in the literature.

Conclusion

Nonobstetric surgery is reasonable during pregnancy if 
its benefits outweigh the risks for the mother and fetus. 
The risks of congenital malformations during the first 

trimester and those of premature birth during the third 
trimester lead to a preference for the second trimester to 
consider surgery. Although limited, surgical risks remain 
difficult to assess, and surgery should be proposed only 
when safer medical alternatives are lacking.

In macroprolactinomas, nonsecreting as well as GH- 
and TSH-secreting PAs, TS should be recommended only 
in the case of failure of medical therapies with severe 
visual impairment. Surgery is also required in suprasellar 
meningiomas, craniopharyngiomas, and pituitary cysts in 
the case of severe visual deficit. Severe visual impairment 
could be defined by severe VF deficit, VA impairment, and 
abnormal OCT findings for optic fiber thickness.

Uncontrolled CD during pregnancy increases mater-
nofetal morbimortality. The preferred treatment is TS, but 
cabergoline appears as a safer alternative in the first-line 
treatment. Metyrapone and ketoconazole could be recom-
mended in specific situations as adrenalectomy in the case 
of severe CD and failure of medical therapy and TS.
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