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Abstract 
Intraventricular haemorrhage (IVH) is an extremely rare and poorly de-
scribed complication of central nervous system Tuberculosis (CNS-TB). In 
this study, we report the case of a 42-year-old man who presented with a 
weakness of the left hemibody with diffuse headache, altered consciousness 
associated with fever. No notion of contagion was noted. Brain computed 
tomography (CT) showed a hematoma in the occipital horns of the lateral 
ventricles with peri-lesional oedema of the right hemisphere; after injection of 
contrast product (CP), there were ring-shaped contrasts in the occipital 
horn of the lateral ventricle and the right thalamus. Angioscan showed no 
aneurysms or vascular anomalies. Chest X-ray showed micronodular opaci-
ties less than 1.5 cm in size in relation to miliary. Xpert MTB/RIF of spu-
tum and cerebrospinal fluid (CSF) showed Mycobacterium tuberculosis 
(MT). The patient’s course was favourable under antihypertensive and anti-
tubercular treatment. Conclusion: This case illustrates the diagnostic diffi-
culties of CNS-TB due to the polymorphism of the clinical and radiological 
presentation of CNS-TB. 
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1. Introduction 

It is estimated that one third of the world’s population is infected with TB [1]. 
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While the most common manifestation of TB is pulmonary, CNS-TB is more 
difficult to diagnose and inherently has a worse outcome than pulmonary TB, 
especially if treatment is delayed [2]. It occurs in 1% - 5% of all TB patients. It is 
a major cause of death and disability in developing countries due to difficulties 
in diagnosis and access to treatment [3] 

About 10% of immunocompetent TB patients manifest CNS involvement. The 
most common form is tuberculous meningitis (about 70% - 80%), followed by 
intracranial tuberculoma, and spinal arachnoiditis (rare) [4]. Tuberculoma may 
still account for up to 50% of intracranial mass lesions in undeveloped countries. 
It is a granuloma (i.e., a focal aggregate of activated macrophages) formed by the 
inflammatory response to MT infection [5] [6].  

Intracranial haemorrhage (ICH) is an extremely rare complication of CNS-TB 
[7]. ICH centred in the cerebral lobes, basal ganglia, cerebellum, ventricle and 
suprasellar region and subarachnoid haemorrhage secondary to CNS-TB have 
been reported [7]. A case of periventricular haemorrhage has also been reported 
[8]. Hemorrhage within tuberculoma is even rarer, with only 2 cases published 
[9] [10]. In this study, we report a case of intraventricular haemorrhage reveal-
ing a CNS tuberculoma associated with miliary tuberculosis. 

2. Patient and Observation 

Our case was a 42-year-old man who was admitted to the department for diffuse 
headache, fever, and motor deficit of the left hemibody evolving for 14 days. 
There were no reports of contagious or autoimmune diseases or cardiovascular 
comorbidities. 

Clinical examination: the patient had a fever of 39˚C, a blood pressure of 
180/100mmhg, a heart rate of 95 beats per minute. The neurological examina-
tion showed temporo-spatial disorientation with a Glasgow score of 13/15, he-
miparesis and abolition of osteotendinous reflexes in the left hemisphere, there 
were no meningeal signs. Cardiac auscultation was normal. At the pulmonary 
level there were crackling rales in both lung areas. 

Diagnostic approach: The patient underwent a CT scan which showed spon-
taneous hyperdensity in the occipital horns of the lateral ventricles with pe-
ri-lesional oedema of the right hemisphere (Figure 1); after injection of CP there 
were ring-shaped contrasts in the occipital horn of the lateral ventricle and in 
the right thalamus and subfalcoral involvement (Figure 2). Chest X-ray showed 
micronodular opacities less than 1.5 mm in size in both lung fields in relation to 
miliary (Figure 3). Angioscan showed no aneurysms or vascular anomalies. The 
electrocardiogram was normal. The haemogram showed a microcytic anaemia 
with a haemoglobin level of 11 g/l (VGM = 75 fl), a hyperleukocytosis 
(16,000/mm3) with a lymphocytic predominance (81%) (Table 1). An accelera-
tion of erythrocyte sedimentation rate (45 mm at the first hour and 65 mn at the 
second hour) and an elevated C-reactive protein were noticed. There was no 
coagulation disorder, nor hepatic or renal impairment. The retroviral and he-
patic serologies and the parasitology of the stools were negative. Given the cha-
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racteristics and location of the haematoma, a lumbar puncture with analysis of 
the cerebrospinal fluid (CSF) was carried out on the patient and revealed a hae-
matic fluid, a protein level of 3.6 g/l, high hypercellularity (1007/mm3) with a 
lymphocytic predominance (89%), and a hypoglucorrhachia (0.25 g/l). The re-
sults of the lumbar puncture analysis are shown in Table 2. Xpert MTB/RIF of 
CSF and sputum showed MT, no rifampicin resistance was detected. Direct ex-
amination and culture of the CSF did not reveal any germs. 

 

 
Figure 1. Brain CT without CP injection: spontaneous hyper density at the occipital 
horns of the lateral ventricles with peri-lesional oedema of the right hemisphere. 

 

 
Figure 2. After injection of CP: Multiple annular contrasts in the right occipital horn and 
the right thalamus. 

 

 
Figure 3. Chest X-ray: Micronodular opacities less 
than 1.5 centimetres in diameter disseminated in 
both lung areas: miliary tuberculosis. 
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Table 1. Results of the patient’s haemogram. 

Parameters Patient Normal 

Erythrocyte count 

RBC 3.4 millions/ml 4.6 - 6 

Haemoglobin 11 g/dl 13 - 18 

MCV 75 fl 85 - 95 

MCHC 30 pg 28 - 32 

Leukocyte count 

White Blood Cells 16,000/mm3 4000 - 10,000 

Lymphocytes 81% 20 - 40 

Neutrophils 17% 45 - 70 

Eosinophils 00% 1 - 5 

Basophils 00% 0 - 3 

Monocytes 2% 2 - 8 

 
Table 2. Results of cerebrospinal fluid analysis. 

Parameters Patient Normal 

Macroscopic appearance Haematic Clear 

Microscopic appearance   

Cellularity  <5 

Red blood cells 3100/mm3  

White blood cells 1007/mm3  

Lymphocytes 89  

Neutrophils 8  

Proteins 3.6 g/l <0.45 g/l 

Glucose 0.25 g/l (1.05 g/l) 1/2 of the glycemia 

Germs Absent Absent 

Xpert MTB/ RIF Positive Negative 

 
Therapeutic approaches: Antihypertensive treatment was instituted (Nicar-

dipine with electric syringe pump), anti-tuberculosis treatment included Rifam-
picin, Isoniazid, Ethambutol and Pyrazinamide. Cerebral oedema was treated 
with prednisolone 1 mg/kg/day. The patient was treated with paracetamol for 
headache and fever. 

Course and follow-up: The patient’s evolution was marked by a disappear-
ance of the fever and headache after one week of treatment. Physiotherapy al-
lowed a complete recovery of the motor Weakness. 

At one month, the patient showed improvement in inflammatory and biolog-
ical markers. He was recommended to continue the anti-tuberculosis treatment 
for 12 months. Brain imaging at 5 months showed disappearance of the tuber-
culomas and discrete ventricular dilatation (Figure 4).  

https://doi.org/10.4236/crcm.2023.121001
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Figure 4. Brain CT after 5 months 
showed disappearance of the tuberculo-
mas and discrete ventricular dilatation. 

3. Discussion 

CNS-TB is rare and represents the most severe form of systemic TB due to se-
vere complications, high mortality and disabling sequelae [2]. This is the first 
documented case of intracerebral haemorrhage in sub-Saharan Africa secondary 
to CNS-TB. Only few cases have been published worldwide to date [7] [8] [9] 
[10]. Our case was a young man with no history or notion of tuberculosis infec-
tion; CNS-TB is known to occur in all age groups, but 60% - 70% of patients are 
younger than 20 years [8].  

Tuberculomas occur when tubercles in the brain parenchyma enlarge without 
rupturing into the subarachnoid space. They usually occur in the absence of tu-
berculous meningitis, but may occur as a consequence of tuberculous meningi-
tis, due to the extension of the infection through the CSF into the adjacent pa-
renchyma via the cortical veins or Virchow-Robin spaces [11]. As tuberculomas 
are avascular granulomatous formations consisting of mixed epithelioid and 
giant cells with a predominance of lymphocytes around a central zone of caseous 
necrosis, intra-tuberculoma haemorrhage is extremely rare [7]. Indeed, CNS-TB 
often leads to vasculitis and an inflammatory reaction of the intracranial vessels 
[12]. Studies have shown that aneurysms and venulitis adjacent to tuberculomas 
can rupture and lead to intracranial haemorrhage [13]. In the absence of aneu-
rysmal lesions on angioscan, we believe that our patient’s HIV could be related 
to rupture of the inflamed vessels. One of the mechanisms of HIV that has also 
been suggested is invasion of the adjacent vessel wall by the tuberculoma leading 
to aneurysm formation or venous dilatation and fibrinoid necrosis resulting in 
vascular rupture [7]. In addition, the passage of MT into the brain parenchyma 
by the haematogenous route through the vessels of the choroid plexuses and 
their subsequent colonisation in the periventricular zone could explain the loca-
lisation of tuberculomas. The destruction of the choroid plexus vessels would 
lead to intraventricular haemorrhage.  

Clinically, our patient presented with left hemiparesis with fever, altered con-
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sciousness. Many authors have reported that patients with tuberculoma usually 
present with headache, seizures, focal neurological deficit, and features of ele-
vated intracranial pressure. Subtentorial tuberculomas may present with brains-
tem involvement, cerebellar symptoms and cranial nerve palsies [14]. The diag-
nosis of tuberculoma has been made on the basis of periventricular CT lesions 
with annular contrast (cocardial appearance). This entity poses a problem of 
differential diagnosis with brain tumours, primary lymphoma of the central 
nervous system, pyogenic abscess, fungal infections, neurocysticercosis and tox-
oplasmosis [15]. The presence of a miliary tuberculosis and the detection of ac-
id-fast bacilli (AFB) in CSF and sputum helped to make the diagnosis of cerebral 
tuberculoma. Until recently, a definitive diagnosis could only be made after 
growth and identification of the MT in a culture, which could take 4 - 8 weeks 
and could give a false negative in 15% - 75% of cases [16]. Currently, polymerase 
chain reaction (PCR) in CSF allows the diagnosis of CNS-TB with higher sensi-
tivity than microscopy and cultures [16]. 

This patient was treated according to the British Infection Society guidelines, 
which state that the initial treatment regimen for CNS-TB is a combination of 
isoniazid, rifampicin and pyrazinamide plus ethambutol (or streptomycin or 
fluoroquinolone) for 2 - 3 months, followed by isoniazid and rifampicin for up 
to 12 months of consolidation therapy. If necessary, the total duration of treat-
ment can be extended to 18 months [17]. The use of glucocorticoids such as 
dexamethasone has been described to inhibit inflammation, reduce cerebral oe-
dema [18].  

Honnorat et al. report that rarely a paradoxical response with an increase in 
the size of the lesion or the appearance of new lesions or stationary images can 
occur while the patient is on a well-conducted medical treatment [19]. 

When the clinical evolution is successful, the continuation of anti-tuberculosis 
treatment is justified and a radiological check-up a few weeks later will show a 
decrease in the volume of the lesions. If the clinical course is poor, it is either a 
diagnostic error or resistance to treatment [20]. 

4. Conclusion 

The present case is evidence of the polymorphism of the clinical presentation of 
CNS-TB. In the presence of intracerebral haemorrhage in an infectious setting, 
CNS infection with MT should be suspected. In the absence of a lumbar punc-
ture, a pulmonary localization of the infection may aid in the diagnosis. 
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Abstract 
An epidural blood patch (EBP) is a procedure performed by injecting auto-
logous blood into a patient’s epidural space, usually at the site of a suspected 
CSF leak. It is typically performed in patients with characteristic postural 
headaches due to low intracranial pressure. We report a case of a young fe-
male with an implanted Miethke Sensor Reservoir, which was used for con-
tinuous intracranial pressure (ICP) monitoring during a two-level epidural 
blood patch. ICP increased only with thoracic injection, suggesting thoracic 
EBP may have greater efficacy than lumbar EBP in treating SIH and PDPH 
when the site of CSF leak is unknown. 
 

Keywords 
Epidural Blood Patch, Intracranial Pressure Monitoring, Spontaneous  
Intracranial Hypotension, Post Dural Puncture Headache, Pain Management 

 

1. Background 

An epidural blood patch (EBP) is a procedure performed by the injection of au-
tologous blood into a patient’s epidural space. Typically, this is performed at or 
around the level of a known or suspected CSF leak. It can also be performed in 
patients with symptoms consistent with intracranial hypotension, but with un-
known site of leak as a test and therapeutic procedure. Characteristic symptoms 
of intracranial hypotension, also known as post-dural puncture headache 
(PDPH), include headaches, neck stiffness, vision/hearing changes, nau-
sea/vomiting, and altered mentation worsened when standing, and improved 
when supine [1]. PDPH occurs when dura has been violated, typically following 
a subarachnoid injection, such as a spinal anesthetic or a lumbar puncture, or 
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following unintentional puncture of dura when performing an epidural injection 
or placement of an epidural catheter [2]. 

EBP is indicated for treatment of PDPH in patients who do not respond to 
conservative treatment, such as rest, intravenous hydration, non-steroidal an-
ti-inflammatory drugs, and caffeine. It improves symptoms by patching up the 
site of dural puncture to prevent further CSF leak, and by increasing intracranial 
pressure by volume effect. 

EBP is a highly effective treatment for PDPH with an 85% first procedure 
success rate [3]. In rare, refractory cases, surgical exploration and placement of 
fat grafts may be considered. The role of EBPs in cases of spontaneous or un-
known CSF leak leading to intracranial hypotension is, however, less clear [4]. 
Although initial results of EBPs performed in the setting of spontaneous intra-
cranial hypotension (SIH) have been promising, rarely has the procedure been 
paired with continuous intracranial pressure monitoring. 

The following case details the complex clinical course of a patient with intra-
cranial hypotension, who underwent a two-level EBP with continuous intra-
cranial pressure monitoring with an implanted Miethke Sensor Reservoir device. 

2. Case Presentation 

The patient is a young female with a complex past medical history of Eh-
lers-Danlos Syndrome, C1 fracture status post anterior cervical discectomy and 
fusion with multiple revisions, and thoracic outlet syndrome complicated by in-
tracranial hypertension for which a ventriculoperitoneal (VP) shunt was placed. 
Later, however, it was found that she developed intracranial hypotension with 
characteristic symptoms of PDPH that were refractory to multiple adjustments 
of her VP shunt setting. She subsequently had the Miethke Sensor Reservoir im-
planted for continuous ICP monitoring as part of her care in Berlin, Germany. 

She presented to our institution for a repeat epidural blood patch. She had two 
prior epidural blood patches performed in Europe and New York, which gave 
her relief for several hours. Patient consented to the use of her wireless ICP 
monitor during the procedure and was awake for its entirety. Thoracic and 
lumbar epidural blood patches were performed during which intracranial pres-
sures were monitored during injection. A 20-gauge Tuohy needle was inserted in 
the T11-12 epidural space, identified by loss of resistance and fluoroscopic 
guidance. Continuous ICP monitoring was performed using her implanted sen-
sor and wireless receiver device. Baseline pressure was 8 cm H2O while supine. 
Pressures increased to ~14 cm H2O with 5 cc blood and gradually increased to 
18 cm H2O with 10 cc blood injected. At this point, the procedure was paused, 
and pressure decreased back to single digits after a few minutes rest. A total of 15 
cc blood was injected into the thoracic level at which point, the patient com-
plained of lower back discomfort. ICP reading was 17 cm H2O at this point. 

The subsequent lumbar epidurogram was normal. A 20-gauge Tuohy needle 
was inserted into the L4-5 epidural space through loss of resistance technique 
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and fluoroscopic guidance. Baseline pressure was 16 cm H2O. 14 cc of autolog-
ous blood was injected through the Tuohy needle. The injection was stopped at 
this point because the patient developed low back pain again. During this injec-
tion, there was no significant change in the pressure readings in the Miethke de-
vice. Pressure was 16 cm H2O at the end of procedure. In total, 15 cc of autolog-
ous blood was injected at T11-12 and 14 cc at L4-5. Patient tolerated the proce-
dure well. ICP did not exceed 18 cm H2O per implanted device throughout this 
procedure. Results are seen in Table 1 below. Following completion, ICP re-
turned to 12 - 15 cm H2O after several minutes. She was then placed in supine 
position and recovered without complication in the postoperative anesthesia 
care unit.  

3. Discussion 

Epidural blood patches involve the injection of autologous blood into a patient’s 
epidural space to reduce CSF leak, which can occur when dura is violated lead-
ing to PDPH and SIH. Symptoms include abrupt onset of daily orthostatic bi-
frontal/occipital headaches improved in supine position. Associated symptoms 
include tinnitus, photophobia, nausea, vomiting and dizziness [5]. 

A literature review done at the Cleveland Clinic compared the results of four 
patients with SIH who received EBPs. All four patients were experiencing lo-
wered intracranial pressures associated with headaches without clear evidence of 
etiology on spine MRIs and received nearly complete relief with EBP treatment. 
Of note, one participant initially received an EBP at L1-L2 with partial relief and 
subsequent return of pain in two days, then subsequently underwent an EBP at 
T4-T5 with complete long-term relief. Another case reported continued head-
ache after lumbar EBP with complete long-term relief after a C5-C6 EBP. Two 
other individuals got total relief of headache after initial injections at T7-T8 and 
C7-T1 levels, respectfully [6]. These results may imply cephalad oriented injec-
tions, located in the cervical and thoracic spine, have greater efficacy in treating 
headache associated SIH compared to EBPs performed at the lumbar level, par-
ticularly when level of CSF leak is unknown. 

The idea of thoracic EBP having greater efficacy than lumbar EBP was further 
supported by a retrospective case series in Italy, in which 18 patients underwent 
thoracic EBPs for intractable SIH. 15 patients had complete resolution of head-
ache within 24 hours. 16 of the 18 had sustained pain relief 16 - 30 months fol-
low-up. With a near 90% success rate, thoracic EBP proved to provide long last-
ing beneficial effects for severe SIH suggesting thoracic approach should be con-
sidered as the first approach when level of CSF is unknown [7]. 

 
Table 1. ICP changes with EBPs performed. 

Level of EBP Beginning ICP (cm H2O) Ending ICP (cm H2O) 

T11-12 8 17 

L4-5 16 16 
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A case reported in Germany used continuous intracranial pressure monitor-
ing during an EBP performed at a known CSF leak at the L2 level on a previously 
healthy middle-aged male presenting with bifrontal frontal/occipital headaches. 
During this procedure, ICP remained unchanged, before, during, and after the 
procedure. However, post-procedurally, the patient had increased GCS score 
from 12 to 15 and resolution of headache [8]. The findings of this study suggest 
that ICP monitoring may not correlate with successful treatment by EBP.  

Our patient had a two-level EBP performed at T11-12 and L4-5 levels, res-
pectfully, with thoracic injection corresponding to an increase in ICP, further 
suggesting cephalad injections at the cervical and thoracic level may have greater 
efficacy in treating headache when level of CSF leak is unknown. However, clin-
ically, the patient reported only short-term resolution of her headaches for sev-
eral hours after the procedure.  

4. Conclusion 

An epidural blood patch (EBP) is a commonly used procedure for the treatment 
of intracranial hypotension headaches. Here, we describe a unique case of an 
EBP performed with continuous ICP monitoring demonstrating that ICP in-
creased only with thoracic injection, suggesting thoracic EBP may have greater 
efficacy than lumbar EBP in treating SIH and PDPH when CSF leak level is un-
known. 
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Abstract 
Introduction: Multiple pregnancies have a higher risk of premature delivery 
and a weakened cervix has been associated with it. In most cases, emergency 
cerclage has proved to be beneficial as the birth of the first twin is usually fol-
lowed by the unavoidable delivery of the second twin and most fetus dies 
shortly after delivery. Studies have noted that delayed delivery of the second 
fetus in a twin pregnancy is an effective management choice and the use of 
cervical cerclage after the first delivery is associated with a longer in-
ter-delivery interval. We present a case of previable premature rupture of 
membrane of a dichorionic diamniotic twin gestation leading to the loss of 
the leading twin and subsequently having emergency cervical cerclage for the 
second twin and caesarean delivery at term. Case Presentation: She was a 
case of a 29 years old, G6P1

+4 with 1 living child at a gestational age of 17 
weeks plus 5 days who initially was diagnosed with dichorionic diamniotic 
twin gestation following an early ultrasound but presented with a history of 
bleeding and passage of liquor per vaginam. Ultrasound done on admission 
showed cervical funneling and a stable state of the second twin. She subse-
quently had emergency cervical cerclage after stabilization on account of pre-
viable premature rupture of membrane of a dichorionic diamniotic twin ges-
tation with the loss of the leading twin. A repeat ultrasound done prior to 
discharge showed closed cervical os and a good state of the fetus. She then 
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had elective caesarean delivery at term with a good feto-maternal outcome. 
Conclusion: Emergency cervical cerclage should be part of the options of man-
agement after stabilization in cases of previable premature rupture of membrane 
in a dichorionic or multichoronic gestation so as to save the viable once. 
 

Keywords 
Previable Premature Rupture of Membrane, Cervical Cerclage, Twin  
Gestation, Multiple Gestation, Multiple Pregnancy, Twin, Preterm Delivery, 
Cervical Incompetence, Cerclage, Interval Delivery 

 

1. Introduction 

Twin gestations are at an increased risk of premature delivery and may be due to 
a weakened cervix ([1] [2] [3]). Preterm birth is a major cause of perinatal mor-
tality and long-term morbidity and multiple gestations account for 20% of pre-
term births ([4] [5]). Recurrent premature delivery occurs in 50% - 60% of 
women with prior premature delivery [6]. However, emergency cerclage place-
ment in multiple gestations has been noted to reduce infant mortality by 77% for 
patients whose babies had a better chance of surviving preterm birth [3]. 

There are 2 main approaches in the management of a weakened cervix in 
pregnancy: Conservative approaches were that you do nothing and application 
of cerclage, but this latter use is controversial ([1] [2]). There are three main in-
dications for cervical cerclage: histories of cervical incompetence, recurrent 
mid-trimester pregnancy loss and preterm premature rupture of fetal mem-
branes prior to 34 weeks [5]. Emergency cerclage in a pre-viable pregnancy at 
extremely high risk of birth is even more controversial but recent data suggest 
that multiple pregnancies may fare as well as singleton pregnancies in this situa-
tion and that overall benefit is seen ([4] [7]). 

The birth of the first twin is usually followed by the unavoidable delivery of 
the second twin and in case of immature birth, most fetus dies shortly after deli-
very [8]. In selected cases, when one fetus is delivered vaginally very premature-
ly, the remaining fetus can be retained in utero to hope for a delayed-interval de-
livery which may improve neonatal survival and decrease neonatal morbidity 
([2] [9] [10] [11]). The first report of delaying the delivery of a second twin by 44 
days was by Carson [11]. After that first observation, sporadic cases were pub-
lished, in which a wait-and-see attitude was adopted [10]. However, Thomsen’s 
paper in 1978 marked the change in the obstetric with the employment of toco-
lytic, cerclage and prophylactic antibiotics, in twin preterm premature rupture of 
membrane management [12]. Enakpenes et al. noted that the rate of preterm 
birth was lower in patients who receive prophylactic antibiotics and tocolytic 
than in women who did not prior to cerclage insertion [5].  

Studies noted that delayed delivery of the second fetus in a twin pregnancy is 
an effective management choice and the use of cervical cerclage after the first de-
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livery is associated with a longer inter-delivery interval ([1] [2] [10] [13] [14] 
[15] [16]). Namouz et al. noted that cerclage insertion did significantly better 
than bed rest in mean randomization-to-delivery interval, preterm delivery be-
fore 34 weeks, and compound neonatal morbidity [17]. It is on this note that we 
decided to publish this rare case success to add to available knowledge. 

2. Case Presentation 

Mrs. O.O was a 29 years old G6P1
+4 with 1 living child, who is from Igbo tribe but 

resides at Enugu State Nigeria. She presented to our facility on 27/9/2021 with a 
last menstrual period of 23/5/2021, expected date of delivery of 30/2/2022 and 
gestational age of 17 week plus 4 days. An early ultrasound result [Figure 1] 
done in our facility at gestational age of 6 weeks plus 3 days which she came with 
showed dichorionic diamniotic gestation. Before then, she was regular with her 
routine antenatal care and all visits were uneventful. She complained of history 
of bleeding and drainage of liquor per vaginam of 3 hours duration. It was sud-
den and unprovoked. There was history of successive 4 previous pregnancies 
that ended up in complete abortions at 25 weeks, 23 weeks, 20 weeks and 19 
weeks respectively in the last 5 years. There was no history of fever, trauma to the 
abdomen, abnormal vaginal discharge, urinary symptoms or lower abdominal 
pain. General examination was satisfactory with stable vital signs. Abdominal 
examination showed an 18 weeks uterine size with no tenderness and no con-
tractions. Pelvic examination with speculum showed liquor in the posterior for-
nix, no other abnormality noted. There was no active bleeding. Cervix was open 

 

 
Figure 1. Ultrasound report prior to the premature rupture of membranes show-
ing twin gestation. 
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with the leading fetal limbs dangling out of the external cervical os. Delivery of 
the leading twin and its placenta was done and complete gently. She was admit-
ted into the ward and placed on antibiotics, bed rest and tocolytic while in head 
down position. Pelvic ultrasound done 24 hours later [Figure 2] showed live 
singleton fetus with adequate liquor for gestational age, cervical Os was intact, 
1.2 cm long, closed with an internal os funneling at 18 weeks gestational age. 
RVST, HbSAg, HCV and VDRL were negative. Her PCV was 30%, blood group 
was O Rhesus D+ and Genotype was AA. She was managed as a case of previable 
premature rupture of membrane on background cervical incompetence and 
worked up for emergency Cerclage. She subsequently had successful McDonalds 
Cerclage insertion 3 days later while on admission. Findings were: normal vulva 

 

 
Figure 2. Ultrasound report done on admission. 
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vagina, cervix was 60% effaced and about 1.5 cm dilated, there was mucous dis-
charge covering the cervical os, no traces of blood was seen, the cord, placenta 
and membranes were not seen and there was no fluid collection in the posterior 
fornix. She was placed on antibiotics for 4 weeks (intravenous augmentin 1.2 g 
twice daily for 1 week, then orally for 3 weeks; intravenous metronidazole 500 
mg thrice daily for 1 week, then orally for 3 weeks), tablet Drotaverine 80 mg tds 
for 1 week, tablet Duphaston 10 mg bd for 4 weeks and bed rest in the hospital 
for 3 days before discharge. In the course of her hospital stay, she was stable, no 
bleeding and no drainage of liquor and no evidence of pelvic infection prior to 
discharge. Repeat pelvic ultrasound after 5 weeks [Figure 3] showed live single-
ton pregnancy with adequate liquor for gestational age; the cervical os was intact  

 

 
Figure 3. Ultrasound report done after cervical Cerclage insertion before discharge. 
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and closed at 23 week gestational age. She continued antenatal clinic 2 weekly till 
36 weeks and weekly till 38 weeks. During the antenatal period she was only on 
routine hematinics and took antenatal prophylaxis. She was booked and subse-
quently had cervical Cerclage removal and elective caesarean section at 38 weeks 
on account of cervical incompetence with bad obstetric history at term. Intra-
operative findings were: clean peritoneal cavity, well formed lower uterine seg-
ment, normally looking tubes and ovaries, a life male neonate weight 3.6 kg and 
APGAR score of 91, 105, estimated blood loose was 500 mls. She was discharged 
home on the third day postoperative in good clinical condition. She was seen at 
2 weeks and 6 weeks post natal clinic and both baby and mother did well. She 
subsequently had intrauterine contraceptive device inserted at 6th week post 
partum and discharged from clinic. 

3. Discussion 

Our case was a case of dichorionic diamniotic twin gestations that had preterm 
premature rupture of membrane at 17 weeks with delivery of the leading twin 
and its placenta. Emergency cerclage was placed to save the second twin; preg-
nancy was carried to term averting preterm birth and associated morbidities. 
This collaborated a study that noted that emergency cerclage placement in mul-
tiple gestation reduced infant mortality by 77% [3]. 

Cerclage was placed after stabilization as patient had history of recurrent 
midtrimester pregnancy loses and preterm premature rupture of fetal mem-
branes. This corresponded to studies that noted emergency cerclage insertion as 
a management option ([1] [2]) and histories of recurrent midtrimester preg-
nancy loses and preterm premature rupture of fetal membranes prior to 34 
weeks [5] as indications for preterm premature rupture of membrane with viable 
cyesis in twin gestation. Emergency cerclage in a pre-viable pregnancy is even 
more controversial but recent data suggest, that multiple pregnancies may fare 
as well as singleton pregnancies in this situation and that overall benefit is seen 
([4] [7]). This was evident as our case recorded a significant success. 

The birth of the first twin is usually followed by the unavoidable delivery of 
the second twin [8], however in our case, the use of cerclage saved the second 
twin. In selected cases, when one fetus is delivered vaginally very prematurely, 
the remaining fetus can be retained in utero to hope for a delayed-interval deli-
very which may improve neonatal survival and decrease neonatal morbidity ([2] 
[9] [10]). We delayed delivery of the second twin that lead to its survival without 
any morbidity. Several studies recorded success with use of tocolytic, cerclage 
and prophylactic antibiotics ([1] [2] [5] [10] [12] [13] [14] [15] [16]) as was ob-
served in our index case leading to the success we are reporting. Namouz et al. 
noted that cerclage insertion did significantly better than bed-rest in mean ran-
domization-to-delivery interval, preterm delivery before 34 weeks, and com-
pound neonatal morbidity [17]. It was on these bases that our patient was dis-
charged home after stabilization and cerclage insertion and we had good success 
without strict bed after discharge.  
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4. Conclusion 

Emergency cervical cerclage should be part of the options of management after 
stabilization in cases of previable premature rupture of membrane in a dichorio-
nic or multichoronic gestation so as to save the viable twin. 

Consent 

Written informed consent was obtained from the patient for publication of this 
case report and accompanying images. A copy of the written consent is available 
for review by the editor-in-chief of this journal. 
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Abstract 
Introduction: The impact of pregnancy on the prognosis of papillary thyroid 
carcinoma (PTC) has been debated for several decades; however, no defini-
tive conclusions have been reached. The main objective of this study is to 
demonstrate the short-term influence of pregnancy on the evolution and 
prognosis of PTC. Materials and Methods: A prospective descriptive and 
analytical study was conducted in the Endocrinology and Diabetology De-
partment at the Hassan II University Hospital in Fez, including patients fol-
lowed for papillary thyroid carcinoma presenting with a pregnancy during 
the year 2019 and 2020. The follow-up of these patients was continued until 1 
year postpartum. We studied the clinical, paraclinical and therapeutic factors 
that could influence the prognosis of the disease. Results: We included 26 pa-
tients. Our study showed a significant correlation between recurrence and the 
presence of unfavorable histological signs (p = 0.02) as well as the initial Tg 
level (0.01). However, pregnancy was not an influencing factor (p = 0.41). 
Conclusion: Pregnancy does not seem to be a factor aggravating the progno-
sis of differentiated thyroid cancers. 
 

Keywords 
Papillary Thyroid Carcinoma, Well Differentiated, Pregnancy, Recurrence, 
Prognostic Factors 

 

1. Introduction 

Differentiated papillary thyroid carcinoma (PTC) accounts for 80% of thyroid 
cancers and is most frequently found in women of childbearing age [1]. Its inci-
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dence is increasing during the last decades. Pregnancy is a favorable condition 
for the development of benign or malignant thyroid nodules, probably due to an 
imbalance in the iodine balance and the secretion of hormones with thyroid- 
stimulating activity [2] [3]. In particular, the increase in estrogen and HCG le-
vels, which have a certain homology with TSHus, may be responsible for the 
rapid increase in the size of thyroid tumors during pregnancy [4]. 

Nevertheless, the impact of pregnancy on the prognosis of PTC remains a 
matter of debate. Some studies have suggested that pregnancy is a risk factor [5] 
[6]. Other retrospective series have reported that pregnancy has no significant 
impact on the prognosis of differentiated cancers [7] [8]. The first study to in-
vestigate the impact of pregnancy on the increase in papillary microcarcinoma 
size was conducted by Shindo et al. [9]. This study included nine patients with 
microPTC (tumor size ≤ 1) and suggested a risk of tumor enlargement during 
pregnancy. In contrast, a recent study of the same group of patients concluded 
that only 8% of the 51 patients showed an increase in tumor size of microPTCs, 
and no new cervical lymph node (LN) metastases were detected [10]. 

The main objective of the present study was to evaluate the effect of pregnan-
cy on the course and prognosis of PTC in the short term through a prospective 
study. 

2. Materials and Methods 
2.1. Patients and Study Design 

A prospective descriptive and analytical study was conducted in the Department 
of Diabetes Endocrinology at the Hassan II University Hospital in Fez. We in-
cluded after consent, patients diagnosed with a well-differentiated papillary car-
cinoma of the thyroid and who presented a pregnancy during the year 2019 and 
2020. The follow-up of these patients was continued until 1 year post-partum. 
Patients who had a miscarriage and those who were lost to follow-up were ex-
cluded from the study. Epidemiological, clinical, and paraclinical data were col-
lected from the patients’ medical records 

Our patients were classified according to the TNM classification of thyroid 
cancers UICC/AJCC2017, and according to the risk of relapse, they were di-
vided into 3 groups: low, intermediate and high risk. 

All Patients were followed up clinically, biologically by thyroglobulin, anti-Tg 
antibodies and TSHus, and radiologically by cervical ultrasound. 

The prognostic factors studied were: the presence of distant metastases at the 
time of diagnosis, tumor stage, lymph node involvement, tumor size greater than 
4 cm, multifocality, tumor capsule invasion and vascular invasion. 

2.2. Definitions 

Remission was defined by an undetectable Tg level (<1 ng/ml), negative anti-Tg 
antibodies and negative cervical imaging. 

Persistent disease was defined by the presence of any of the following criteria: 
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1) Detectable Tg level > 1 ng/ml 
2) Presence of a residue on cervical imaging 
3) Presence of a focus of radioactive iodine uptake on whole body scan. 
4) Persistent anti-Tg antibodies with a consistent upward trend. 

2.3. Definition of Risk Groups 

Risk of relapse according to the 2015 ATA classification:  
 

Low risk *Papillary thyroid cancer (with all of the following)  No local or distant 
metastases 

*All macroscopic tumors has been resected 

*No tumor invasion of loco-regional tissues or structures 

*The tumor does not have aggressive histology (e.g., tall cell, hobnail 
variant, columnar cell carcinoma) 

*If 131I is given, there are no RAI-avid metastatic foci outside the  
thyroid bed on the first post treatment whole-body RAI scan No  
vascular invasion 

*Clinical N0 or 5 pathologic N1 micro metastases (< 0.2 cm in largest 
dimension) Intrathyroidal, encapsulated follicular variant of papillary 
thyroid cancer 

*Intrathyroidal, well differentiated follicular thyroid cancer with  
capsular invasion and no or minimal (< 4 foci) vascular invasion  
Intrathyroidal, papillary microcarcinoma, unifocal or multifocal,  
including BRAF-V600E mutated (if known) 

Intermediate 
risk 

*Microscopic invasion of tumor into the perithyroidal soft tissues 

*RAI-avid metastatic foci in the neck on the first post-treatment 
whole-body RAI scan Aggressive histology (e.g., tall cell, hobnail  
variant, columnar cell carcinoma) Papillary thyroid cancer with  
vascular invasion 

*Clinical N1 or > 5 pathologic N1 with all involved lymph nodes < 3 cm 
in largest dimension Multifocal papillary microcarcinoma with ETE and 
BRAFV600E mutated (if known) 

High risk *Macroscopic invasion of tumor into the perithyroidal soft tissues (gross 
ETE), Incomplete tumor resection 

*Distant metastases 

*Postoperative serum thyroglobulin suggestive of distant metas-tases 
Pathologic N1 with any metastatic lymph node 3 cm in largest  
dimension 

 
Postpartum cancer progression was determined biologically by an increase in 

Tg levels of 20% or more, and radiologically by a 20% increase in a pre-pregnancy 
lesion, or the appearance of a new metastatic lesion.  

Statistical analysis  
The variables collected were analyzed descriptively: mean, standard deviation, for 

quantitative parameters and frequency, 95% confidence interval (CI) for qualitative 
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parameters. Relationships between two variables were analyzed by chi-square test. 
The relationship between clinical features and thyroid cancer progression was 

analyzed by the Pearson test. The factors identified as significant by univariate 
analysis were analyzed by linear regression. 

P < 0.05 was considered statistically significant. 
All statistical analysis was performed using SPSS version 21 software. 

3. Results 
3.1. Epidemiological, Anthropometric and Clinical Characteristics  

of Patients 

We collected 26 patients. The mean age was 33.2 years ± 6.2. Most cases were 
sporadic, and a history of thyroid cancer was identified in only 3 patients 
(11.5%). The most frequent reason for initial consultation was a thyroid nodule 
in 86.3%. The diagnosis of PTC was made by cytopunction in 28% and by ana-
tomopathological study of the thyroidectomy operation in the rest. All our pa-
tients underwent total thyroidectomy, lymph node dissection was performed in 
13.8%, and supplementation with iratherapy was indicated in 67.8% before 
pregnancy. Contraception was indicated in all patients. The mean time between 
treatment and pregnancy was 2.3 years ± 1.4. All patients were undergoing thy-
roxine suppression therapy. The TSHus target was <0.1 in 44.3%, between 0.1 - 
0.5 in 24.8% and between 0.5 - 2 in 30.9%, of cases. 

According to the 2017 UICC/AJCC TNM, our patients were classified ac-
cording to tumor stage into stage I in 75%, and stage II in 25% (Table 1). Con-
cerning the risk of recurrence, the patients were divided into 3 risk groups: low 
risk (30.9%), intermediate risk (24.8%), and high risk (44.3%) (Figure 1). 66.3% 
of the patients were declared cured before conception, 12.8% had persistent dis-
ease, and 20.9% had a pregnancy before the efficacy assessment. The mean thy-
roglobulin level of our patients was 4.03 ng/ml ± 3.28. 

3.2. Study of Prognostic Factors 

The postpartum evaluation did not show any recurrence in patients declared 
cured before conception. In the 2 patients with persistent disease, cervical ultra-
sound did not show any increase in the size of the thyroid residue. Recurrence 
was noted in only 17.8% of cases. 

We studied the clinical, paraclinical and therapeutic factors that could influ-
ence the prognosis of the disease. Our study showed a significant correlation 
between recurrence and the presence of unfavorable histological signs (p = 0.02), 
and the initial thyroglobulin level (p = 0.01). However, pregnancy was not an in-
fluencing factor (p = 0.41) (Table 2). 

4. Discussion 

The impact of pregnancy on the prognosis of PTC is variable among studies. The 
effect of estrogen and HCG on both benign and malignant thyroid pathology has  
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Table 1. The staging of patients according to the 2017 UICC/AJCC TNM classification of 
thyroid cancers. 

Stade tumoral TNM n = 16 

Stade I 

T1aN0M0 4/26     15.4% 

T1bN0M0 2/26     7.7% 

T2N0M0 7/26     26.9% 

T3N0M0 8/26     30.8% 

Stade II 
T4N1M1 3/26     11.5% 

T3N1M1 2/26     7.7% 

 
Table 2. Multivariate study of factors influencing prognosis. 

The variables 
Standardized  
coefficients 

95.0% confidence  
interval 

P value. 
5% 

Age −0.146 −0.03 0.04 0.1 

Tumor size > 4 cm 0.203 0.10 0.26 0.2 

A tumor residue 0.755 0.18 0.39 0.06 

The tumor stage 0.186 0.02 0.122 0.09 

Unfavorable histological signs 0.160 0.16 0.39 0.02 

The rate of Tg 0.304 0.21 0.37 0.01 

The TSHus level 0.128 −0.11 0.04 0.09 

Pregnancy 0.213 0.02 0.03 0.41 

 

 
Figure 1. Distribution of patients by risk groups. 

 
long been suggested [4] [11]. A recent study has shown that estrogen can alter 
the proliferation of thyroid cancer cells and potentially enhance the action of 
certain carcinogens [12]. The actions of estrogens are probably mediated by 
nuclear and membrane estrogen receptors (ER), in particular ER-alpha [13]. 
According to the results of a study, these receptors were present in papillary dif-
ferentiated thyroid carcinoma in pregnant women (DTC), and absent in nulli-
parous women, explaining the more aggressive behavior of DTC in association 
with pregnancy [14]. Nevertheless, our study did not demonstrate this associa-
tion (p = 0.41). Our results were in agreement with those of several series: for 
example, Leboeuf et al., who explored the impact of pregnancy in 36 patients 

30.9%

24.8%

44.3%

Low risk

Intermediate risk
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followed for DTC for an average of 04 months after delivery, concluded that 
pregnancy is not a risk factor for DTC recurrence in women in remission [15]. 
Another study conducted by Budak et al. comparing the relapse rate between 2 
groups of pregnant and non-pregnant women, concluded that there was no sig-
nificant difference between the 2 groups [16]. In addition, Yasuhiro et al. in a se-
ries including 50 pregnant patients concluded that pregnancy and delivery was 
associated with an increase in size of papillary thyroid microcarcinomas (PMCs) 
in only 8% of the 51 pregnancies/delivery cases. None of the patients developed 
nodal metastasis during pregnancy [17]. 

Our study showed in bivariate analysis that the risk of recurrence was corre-
lated with tumor stage (p = 0.01), the presence of unfavorable histological signs 
(p = 0.02), and the initial thyroglobulin level (p = 0.01). On the other hand, in 
multivariate analysis, the association was significant for the presence of unfa-
vorable histological signs (p = 0.02), and for the initial thyroglobulin level (p = 
0.01). These same prognostic factors have been identified by several studies [17] 
[18] [19] [20] [21]. Age is controversial prognostic factors [19] [22], Neverthe-
less, our study did not show a significant association. Other factors have been 
reported in the literature, namely tumor size > 4 cm, extrathyroidal extension, 
presence of lymph node invasion, multifocality, adjuvant treatment with radioi-
odine [23] [24]. 

Concerning hormone suppressive therapy, several lines of evidence indicate 
that suppressive l-T4 treatment decreases the risk of progression in patients with 
persistent disease, and reduces the rates of recurrence in high-risk cancer pa-
tients. However, in other subgroups of thyroid cancer patients, the use of L-T4 
therapy is not associated with any significant improvement in recurrence or sur-
vival rates [25], in our series this association was not demonstrated (p = 0.09). 

However, it is very important to note that careful monitoring of these patients 
should be recommended even if there is no effect of pregnancy on the prognosis 
of the disease. 

5. Conclusions 

The identification of poor prognostic factors at the time of initial management is 
essential in order to identify high-risk patients and to adapt the therapeutic strategy. 

Our study shows that the risk of recurrence of PTC is correlated with the 
presence of unfavorable histological signs and the initial thyroglobulin level. 
However, pregnancy does not seem to be a risk factor. 

The Limitations of the Study 

Our study has some limitations, including the small sample size and the short 
duration of patient follow-up.  
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