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Abstract 
Angiotensin-converting enzyme inhibitor induced angioedema (AIIA) can 
vary from mild to life-threatening. A vast majority of cases of AIIA occur 
within a month of starting an angiotensin-converting enzyme-inhibitor (ACE-I). 
We present a 48-year-old male who presented with respiratory failure sec-
ondary to AIIA, after being on lisinopril for over 8 years. He had no previous 
complications secondary to lisinopril and aside from smoking, carried no risk 
factors for AIIA. Despite conventional treatment for angioedema, he had a 
prolonged stay in the Medical Intensive Care Unit (MICU). Following dis-
charge, there hasn’t been a recurrence of AIIA since the discontinuation of li-
sinopril. The case is intended to caution that AIIA remains possible even late 
into a chronic regimen of ACE-I. This is a risk that shouldn’t be neglected, 
even with sparse risk factors or longer duration of ACE-I use. Conventional 
treatment is not currently in line with proposed etiologies of AIIA. We advo-
cate for more clinical trials involving pharmaceutical agents targeting brady-
kinin accumulation. 
 

Keywords 
Angioedema, Angiotensin Converting Enzyme Inhibitor, Lisinopril, Eight 
Years 

 

1. Background 

Angioedema is a localized swelling of subepithelial tissues. It’s benign when li-
mited to skin but can cause respiratory distress when present in the mouth, 
pharynx or larynx [1] [2]. It’s estimated that over 40 million people around the 
world are prescribed ACE-Is (angiotensin-converting enzyme inhibitors), with 
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the most common being lisinopril [2] [3]. Drug-induced angioedema has impli-
cated multiple classes of drugs, the most common being Angiotensin-converting 
enzyme-inhibitor induced angioedema (AIIA) [4]. Though subpopulations can 
vary, there is an estimated incidence of 0.1% - 0.6% of AIIA in patients on 
ACE-I therapy [2]. 

AIIA can vary greatly in presentation; ranging from mild to life-threatening 
angioedema requiring intubation and mechanical ventilation (MV). The highest 
frequency of AIIA is within the first month of starting ACE-I, particularly the 
first week, but rare afterward. However, there have been case reports of angioe-
dema occurring 2 years after initiation of therapy [4] [5]. 

We present a case of AIIA requiring MV and prolonged stay in the Medical 
Intensive Care Unit (MICU). This case is unique as the patient had been taking 
lisinopril for over 8 years for hypertension therapy. The case demonstrates that 
ACE-Is can carry a risk for AIIA for many years. This case also cautions that 
traditional management of angioedema is not necessarily targeted at the etiology 
of AIIA. 

2. Case Presentation 

We present a 48-year-old male who was admitted to the MICU with AIIA. He 
has a long-standing history of hypertension and had been on lisinopril 20 mg for 
over 8 years. He had been initially started on lisinopril-hydrochlorothiazide 20 
mg - 25 mg, then de-escalated to lisinopril nearly 3 years later. His medical his-
tory includes Type 2 Diabetes Mellitus, long term insulin use, Chronic Kidney 
Disease Stage IV, Coronary Artery Disease, Obstructive Sleep Apnea, and Bipo-
lar 1 Disorder. Regarding his social history, he had a 15-pack year smoking his-
tory, along with a history of cocaine use for which he had been drug free for 5 
years. He lived with his mother and was independent of all activities of daily liv-
ing. He had not had any recent travels, insect/animal bites or medication changes. 
Regarding allergies, he had documented severe allergic reaction when exposed to 
contrast medium over a year prior. His family history was free of any angioede-
ma or anaphylaxis. Prior to presentation the patient had been taking lisinopril 
daily and had eight pills left over from his last refill. 

The patient was at his baseline state of health on the day of presentation. He 
had his typical breakfast at 12:30 PM consisting of fried eggs, biscuits, gravy and 
orange juice. An hour later he started having tongue swelling, which he was able 
to tolerate for 30 minutes before he started struggling to breathe. His mother 
realized he was not able to speak and called 911. On presentation in the Emer-
gency Department (ED), there was prominent swelling of his tongue and pha-
ryngeal edema. His oropharynx was completely occluded by his tongue causing 
respiratory failure. He was promptly intubated and placed on MV, with propofol 
being used for sedation. A Chest x-ray [see “Figure 1”], confirmed proper 
placement of endotracheal tube and no evidence of infection contributing to the 
cause of the patient’s respiratory failure (i.e. pneumonia). There was no evidence 
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of effusions, lobar consolidation or pneumothorax. He was given epinephrine 
0.3 mg intramuscularly, methylprednisolone 125 mg intravenously, along with 3 
liters of intravenous fluid and admitted to the MICU. The following day, he was 
started on diphenhydramine 50 mg three times a day and methylprednisolone 
was deescalated to 60 mg every 6 hours. On day 3 the patient failed his sponta-
neous breathing trial (SBT) and respiratory status deteriorated; FiO2 require-
ment increased from 40% to 60%, and positive end-expiratory pressure in-
creased from 10 to 12 mmHg. The patient’s angioedema resolved on Day 4 per 
physical exam, but the CXR that day [see “Figure 2”] demonstrated worsening  

 

 
Figure 1. Chest x-ray on admission. Endotracheal tube tip seen 2.9 cm above the level of 
the carina. Central bilateral perihilar bronchovascular markins likely related to intubation 
and atelectasis. No effusions or pneumothorax evident. 

 

 
Figure 2. Chest x-ray on hospital day 4. New bibasilar opacities seen, relating to ventila-
tor-associated pneumonia. 
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of bilateral opacities and the patient was started on broad-spectrum antibiotics 
for ventilator-associated pneumonia (VAP). Respiratory cultures later grew Me-
thicillin-resistant staphylococcus aureus (MRSA) and Moraxella catarrhalis and 
antibiotics were deescalated to vancomycin and ceftriaxone. On day 5 patient 
was tachypneic and in respiratory distress and was prone-ventilated (requiring 
multiple staff members to assist) for ARDS (Acute Respiratory Distress Syn-
drome). On day 9, our patient failed his spontaneous awakening trial but could 
squeeze my fingers on command. 

It wasn’t until day 11 that he was extubated, and was able to answer questions 
with writing. The following day he was able to speak/answer questions and was 
cleared by speech therapy for solid food. He was subsequently transferred out of 
the MICU on day 13 in a hemodynamically stable state and speaking comforta-
bly. While in intermediate care, he was recommended Subacute Rehabilitation 
by both physical and occupational therapy at discharge. 

Following discharge, patient has permanently discontinued lisinopril. He has 
been able to control his hypertension with amlodipine 10 mg. Following 18 
months of follow up, he has not had any recurrences of angioedema or hospita-
lizations. 

3. Discussion 

IIA was initially reported as have an incidence of approximately 0.1% in patients 
on an ACE-I, however, a prospective trial involving 25,000 patients shows that 
this value has risen to 0.7%, with incidence higher in certain subpopulations [6]. 
AIIA has most often occurs within a week to a month of starting ACE-I therapy 
[5]. Our case stands unique in that our patient has been compliant with his lisi-
nopril for over 8 years, since the initial diagnosis of hypertension. With our lite-
rature review, the only reported duration of ACE-I usage prior to AIAI longer 
than that of our patient was 11 years [4]. Otherwise, there have been multiple 
reports of AIIA after 2 years of ACE-I use. This emphasizes that the temporal 
relationship between ACE-I and AIIA is not always close. AIIA carries a higher 
risk in African Americans, age older than 65, those regularly on aspirin, those on 
Non-steroidal anti-inflammatory drugs (NSAIDs), smokers and those with pre-
vious drug/seasonal allergies [2] [7] [8] [see “Table 1”]. Our patient, was Cauca-
sian and in his 40s with no prior ACE-I induced cough, allergies to aspirin or 
NSAIDs, C1 esterase deficiency (or family history of. The only risk factor he had 
for AIIA was smoking. This further raised our awareness that AIIA should not 
be neglected, despite scare risk factors and duration. 

Different etiologies and mechanisms for AIIA have been described, with many 
centered around ACE and bradykinin physiology. ACE exists within the lining 
of our lungs, endothelial and renal epithelial cells [9]. 

ACE metabolizes bradykinin, which is a potent vasodilator. Bradykinin is 
converted from Kallikrein by C1 esterase. With ACE-I use, both bradykinin and 
Substance P do accumulate, as their inactivation is inhibited. This accumulation  
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Table 1. Sociodemographic characteristics and risk factors regarding AIIA. 

Characteristics and Risk Factors Our Patient Average AIIA Patient 

Age 48 years >65 years 

Onset of AIIA from Starting ACE-I Therapy >8 years Within 1 - 4 weeks 

Gender Male Female 

History of Prior Angioedema Absent Present 

Seasonal Allergies Absent Present 

Aspirin/NSAID Use Absent Present 

Family History of Angioedema Absent Present 

Tobacco Use History Present Present 

 
results in vasodilation/vascular permeability, which is postulate to manifest in 
AIIA [10] [11] [12]. In patients with angioedema, the absence of itching or urti-
caria should draw attention to diagnosis of AIIA. The presence of urticaria likely 
implicates a different group of etiologies such as infectious, IgE-mediated aller-
gic cases and direct mast cell activation [13]. 

The increase in the frequency of AIIA has made it all the clearer that there is a 
dearth of standardized treatment. Current standard treatment includes gluco-
corticoids, antihistamines, and epinephrine. All of these agents work against 
AIIA’s inflammatory response well, they do not work on the bradykinin system 
[9]. This is problematic because if elevated bradykinin/Substance P activity is 
responsible for the mechanism of AIIA, standardized management would not be 
helpful against underlying etiology [9] [14]. 

Our patient was managed with traditional therapy, and his angioedema did 
not resolve until day 4 of hospitalization. In a multicenter review of 108 patients 
with angioedema, only 5 patients took > 48 hours to respond to conventional 
treatment [15]. Interestingly, our patient’s angioedema did not resolve sooner. 
We speculate our patient would have benefited from bradykinin targeted thera-
py, as he may have had an earlier resolution of angioedema and avoided ARDS 
complicating and prolonging his stay. 

The Food and Drug Administration has approved icatibant for acute AIIH 
and hereditary angioedema. This drug functions on the bradykinin mechanism 
by competitively antagonizing bradykinin B2 receptors [16]. Data regarding its 
use has been mixed. Positive outcomes and resolution of symptoms within 10 
hours administration of subcutaneous icatibant were shown in 12/13 case re-
ports/series [17]. However, a more recent randomized controlled trial of 121 
subjects failed to demonstrate the efficacy of icatibant compared to placebo [18]. 
Further research is warranted regarding the efficacy of icatibant and other agents 
inhibiting bradykinin mediated angioedema. Optimistically speaking, icatibant 
could have resolved our patient’s angioedema, preventing ARDS (and subse-
quent prolonged MICU stay). In addition to icatibant, ecallantide, tranexamic 
acid, purified C1 inhibitor concentrate, and possibly fresh frozen plasma are other 

https://doi.org/10.4236/crcm.2020.95017


W. Jodeh, G. Stone 
 

 

DOI: 10.4236/crcm.2020.95017 120 Case Reports in Clinical Medicine 
 

therapies that are effective for aborting attacks of angioedema in hereditary an-
gioedema (HAE). In theory, these treatments could be helpful in ACE inhibi-
tor-induced angioedema, but available studies are greatly limited [19]. 

4. Conclusions 

• This is a case report of ACE-I induced angioedema occurring after the pa-
tient had been taking lisinopril for over 8 years. Providers should be aware 
that patients on ACE-Is continue to carry a risk of angioedema years into 
chronic treatment. This is a risk that shouldn’t be neglected, even with sparse 
risk factors or longer duration of ACE-I use. 

• ACE-Is should be discontinued immediately following AIIA without re-cha- 
llenging the patient. An alternative for blood pressure control should be dis-
cussed with patients 

• There is no definitive etiology of AIIA. Though most theories explaining 
AIIA are postulated around the accumulation of bradykinin. 

• No consistently efficacious treatment for AIIA exists. More trials need to be 
conducted with agents targeting the bradykinin system for treating AIIA. 
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Abstract 
Inferior vena cava thrombosis is an under-recognized entity associated with 
significant morbidity and mortality. This is the reason why, although the 
diagnosis is challenging, a high index of suspicion is required. Regarding 
this condition, we present the case of a 63-year-old man who had repeatedly 
visited the emergency room suffering from abdominal and back pain and 
painful lower limb edema. After several tests, including magnetic resonance 
imaging (MRI), he was diagnosed to have agenesis of left renal vein and in-
ferior vena cava thrombosis, from hypercoagulable state secondary to An-
tiphospholipid Syndrome. He had anticoagulation treatment with low-mo- 
lecular-weight heparin with good subsequent evolution. This study sets out 
a descriptive retrospective study of fifty cases of inferior vena cava throm-
bosis diagnosed in a third-level hospital in the north of Spain over a 
ten-year period (2010-2018). The aim of this article is to identify the epi-
demiology, predisposing factors and symptoms that characterize this entity, 
in order to be able to achieve an early diagnosis that allows us to initiate 
immediate treatment, minimizing acute and chronic complications of this 
disease. 
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Inferior Vena Cava Thrombosis, Antiphospholipid Syndrome, Morphologic 
Vascular Variant, Hypercoagulable State, Anticoagulation, Imaging Techniques, 
Descriptive Retrospective Study 
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1. Introduction 

Inferior vena cava (IVC) thrombosis is a rare disease that may be underesti-
mated due to the lack of standardized methods for its detection and to the fact 
that it can be clinically silent. Lifetime incidence for deep vein thrombosis is 
0.1% and around 4% - 15% of these cases will develop IVC [1] [2]. The impor-
tance of these data lies in these two facts; the high morbidity associated to this 
condition, with complications such as post thrombotic syndrome or pulmonary 
embolism [3] [4] [5], and the double mortality rate of IVC thrombosis compared 
to isolated lower limb deep vein thrombosis. 

This great impact on patient’s life outlines the importance of this condition. In 
this review we outline etiology, symptoms, treatment, prognosis and other fac-
tors such as epidemiology of IVC thrombosis in fifty cases diagnosed in a 
third-level hospital in the north of Spain from 2010 to 2018. 

2. Case Report 

A 63-year-old man who had repeatedly visited the emergency room for 2 
months suffers from abdominal and back pain as well as lower limb paresthesias 
and painful leg swelling. Regarding his medical records, he was a smoker diag-
nosed of hypertension and stage 3 chronic kidney disease. 

He was admitted to the hospital due to the persistence of the symptoms. La-
boratory tests revealed creatinine 1.69 mg/dL, PCR 9.2 mg/dL and VSG 55 mm. 
Clinical examination confirmed painful bilateral lower limb edema. 

Lower limb Doppler ultrasound was performed and deep vein dilatation was 
demonstrated without evidence of thrombosis. Bearing in mind that the patient 
was allergic to iodine contrast and had chronic kidney disease, a basal compute-
rized tomography (CT) was performed revealing agenesis of left renal vein and in-
direct signs of thrombosis such as swelling of abdominal adipose tissue [Figure 1]. 

We completed imaging study with magnetic resonance imaging (MRI) in 
which agenesis of left renal vein and extensive inferior vena cava thrombosis up 

 

 
Figure 1. Oval image well defined adjacent to retroperitoneal vessels of 4 cm wide sur-
rounded by swelling of abdominal adipose tissue. 
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to right renal vein and bilateral iliac vein thrombosis were confirmed [Figure 2]. 
Further tests were performed, and the patient was diagnosed of a hypercoa-

gulable state secondary to antiphospholipid syndrome. 
Conservative treatment with low-molecular-weight heparin was initiated and 

after 10 days of hospitalization and appropriate progress, he was discharged. 
During follow up, the patient remains stable and continues anticoagulation treat-
ment with vitamin K antagonist. 

3. Methods 

This article displays a descriptive retrospective study of cases of inferior vena 
cava thrombosis, diagnosticated over a period of 10 years in a third level hospit-
al, from January 2010 to August 2018. 

The patient’s data were analyzed based on epidemiologic features, location of 
thrombosis, predisposing factors, clinical features, diagnostic techniques, treat-
ment and complications due to thrombosis and those related to therapeutic an-
ticoagulation. The analytic tool used was SPSS v.14.0. 

The patients younger than 18 years old and those cases in which there was no 
evidence of inferior vena cava thrombosis in their medical record were excluded 
from the analysis. 

4. Results 

From 90 potentially relevant cases identified at the beginning, 40 of them met 
exclusion criteria so were ruled out. Finally, 50 cases were included for the anal-
ysis. Main results are summarized in Table 1. 

The sample used for this work included 50 patients with an average age of 65.3 
years ranging from 20 to 88 years. There was equal gender distribution, with fe-
male-male sex ratio 1:1 [Table 1]. 

 

 
Figure 2. Coronal images of inferior cava & iliac vein thrombosis; T1 sequency MRI 
(left), T2 sequency MRI (right). 
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Table 1. Epidemiologic characteristics; risk factors; onset symptoms; imaging techniques; 
and complications during follow up. 

Epidemiologic characteristics 

Male 25 (50%) 
Female 25 (50%) 

Mean age 65.3 
Ranging: 20 to 88 

Risk factors  

Malignancy Total of 37 (74%) 
Kidney cancer (36% right; 8% left); Pancreas (8%); Ovary 
(8%); Colorectal (8%); Hepatocellular (6%); No Hodgkin’s 

lymphoma (6%); Others (20%). 

Smoking habit Smoker 7 (14%); Ex smoker 9 (18%); Non-smoker 34 (68%) 

Hormonal disturbance Oral Contraceptives 1 (2%); Pregnancy 1 (2%) 

Prolonged immobilization 3 (6%) 

Major general surgery 5 (10%) 

Abdominal trauma 1 (2%) 

Percutaneous intervention 3 (6%) 

Vascular anatomical variants 2 (4%) 

Intravascular devices 5 (10%) 

Budd Chiari 0 (0%) 

Thrombophilic syndromes 2 (4%) 

History of venous thromboembolism 4 (8%) 

Onset symptoms  

Asymptomatic onset 22 (44%) 

Symptomatic onset 28 (56%) 
Deep vein thrombosis (14%); Lower limb swelling (22%); 
Lower limb pain (20%); Abdominal pain (32%); Back pain 

(28%); Pulmonary embolism (6%); Phlegmasia cerulean 
dolens (2%). 

Imaging technique  

Nuclear magnetic resonance 2 (4%) 

Computerized axial tomography 42 (84%) 

Doppler ultrasound 13 (26%) 

Complications derived from anticoagulation 

Deep vein thrombosis 2 (4%). 

Pulmonary embolism 3 (6%) 

Glomerular filtration rate decrease 9 (18%) 

Death None 

Complications derived from IVC Thrombosis 

Bleeding 2 (4%). 

Thrombopenia None 

Death None 

Death secondary to underlying disease 33 (66%) 

DVT = Deep Vein Thrombosis, IVC = Inferior Vena Cava, Immobilization, Mayor General Surgery, Ab-
dominal trauma or Percutaneous intervention < 1 month. 
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Isolated IVC thrombosis was found in 20% of all cases. The most frequent lo-
cation was inferior vena cava including iliac vein thrombosis (38%); followed by 
inferior vena cava including renal vein thrombosis (26%). Left renal vein in-
volvement was more frequent (16%), than right renal vein thrombosis (8%). 
There was one case of bilateral renal vein thrombosis (2%). In one case pulmo-
nary embolism was the first clinical manifestation (2%). 

Risk factors, symptoms and diagnostic imaging techniques are summarized in 
Table 1. 

The strongest predisposing factor for IVC thrombosis was malignancy. In fact, 
74% also had concomitant malignancy at the time of the thrombosis. In 68% of 
the cases the diagnosis of both (IVC thrombosis and cancer) was synchronic, so 
only 6% had been treated with antitumoral therapy. Among all malignancies, 
renal cell carcinoma was the most prevalent tumor (36% were right renal carci-
noma; and 8% were left renal carcinoma). 

A total of 22 cases were asymptomatic at the time of the diagnosis (44%). On 
the rest, the most common onset symptoms were lower limb pain and swelling, 
abdominal pain and low back pain [Table 1]. 

Regarding treatment, 41 patients (82%) initiated anticoagulation with low- 
molecular-weight heparin. A total of 24 patients continued this treatment (48%) 
and 17 (34%) switched to anti-vitamin K drugs. No patient received a direct- 
acting anticoagulant agent. Treatment duration was less than 6 months in 17 pa-
tients (34%) and 24 patients (48%) received anticoagulation for over 6 months. 

Side effects in relation to either thrombosis or anticoagulation therapy are 
both summarize in Table 1. 

5. Discussion 

Risk factors 
The etiology of Inferior vena cava thrombosis can be either congenital or ac-

quired. 
In one hand, one of the causes of congenital IVC thrombosis is vascular ana-

tomical variants. In general population the prevalence is 0.5% - 1%, especially in 
men in their 30 s and 40 s [3] [6]. Regarding the case of study, our patient was 
diagnosed of agenesis of left renal vein at the time of the thrombosis. In our se-
ries, two of the cases reviewed suffered from vascular anatomical variants (double 
right renal vein and independent suprarenal cava vein with an anomalous drai-
nage). These data correspond to the 4% of all cases in our analysis, which 
doubles the prevalence reported in the general population. 

On the other hand, acquired IVC thrombosis can be caused by spontaneous 
thrombosis, by external compression, by malignancy or due to pathological 
changes in the vessel’s wall [3]. 

In relation to malignancy, as reported in medical literature, there is a procoa-
gulant state induced by the tumor itself and by most of antitumoral treatments. 
In fact, in our analysis, suffering from an active tumor is the strongest predis-
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posing factor for developing inferior vena cava thrombosis, kidney cancer being 
the most prevalent tumor. In addition, we reported that right side renal carci-
noma is more prevalent than left sided (36% and 8% respectively). 

Another procoagulable state, and therefore risk factor for IVC thrombosis, are 
thrombophilias. Antiphospholipid Syndrome was the hypercoagulable state that 
induced IVC in our case of study. Regarding our analysis, two patients (4% of all 
cases) had an associated thrombophilic syndrome; in one case it was antiphos-
pholipid syndrome and in the other one it was prothrombin 20210A gene muta-
tion. 

Smoking is also a well-known prothrombotic factor [3] [5]. In our analysis, 
32% of all patients were smokers or ex-smokers. 

Interventional procedures, abdominal surgery, abdominal trauma and pro-
longed immobilization belong to the list of acquired risk factors for thrombosis 
associated with inferior vena cava thrombosis. At least one of the previously 
listed was reported in the 20% of the patients in our analysis. 

Placement of intravascular foreign bodies is also a predisposing factor for 
thrombosis [3]. About 10% of all the patients from our review carried an intra-
vascular device (three IVC filters, one ECMO and one femoral vein catheteriza-
tion). 

The prevalence of previous deep vein thrombosis treated with anticoagulation 
therapy in our analysis was up to 8%. 

Symptoms 
In relation to the clinical onset, as it is reported in medical literature, it can 

range from asymptomatic to hemodynamic instability [3] [7] [8]. In our analy-
sis, 44% of all patients were asymptomatic and diagnosis was incidentally. In 
symptomatic cases, most frequent clinical manifestations were leg swelling (22%), 
lower limb pain (20%), low back pain (20%) and abdominal pain (32%). In 6% 
of all cases pulmonary embolism was the first clinical manifestation. 

One case of phlegmasia cerulean dolens was reported. This severe condition is 
associated with cyanosis and high risk of venous gangrene and limb amputation 
[9] [10]. 

Diagnosis 
Due to the lack of and non-specific clinical manifestations and insidious on-

set, diagnosis of IVC thrombosis is based on imaging techniques. Doppler ultra-
sound is recommended in patients with lower extremity symptoms. However, 
thrombus in infrarenal cava can be difficult to identify. The best diagnostic 
choice to accurately assess the presence, size and location of IVC thrombosis is 
CT or MRI, both using intravenous contrast [11]. 

Considering both techniques; on one hand, CT is quicker, non-invasive and 
can accurately diagnose and assess extension of thrombosis as well as any asso-
ciated local abnormalities. On the other hand, MRI avoids radiation and pro-
vides more accurate definition of thrombus. However, cost, accessibility and risk 
of nephrogenic systemic fibrosis when gadolinium use, makes CT the most pop-
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ular non-invasive imaging tool in the medical literature and therefore the tech-
nique of choice for diagnosis. 

In our analysis 84% of all 50 cases were diagnosed by CT, Doppler ultrasound 
was performed in 14% and only 4% of cases where diagnosed by MRI. CT was 
the technique of choice probably due to its accessibility. 

Treatment 
Goals of treatment are minimizing mortality, sequelae such as pulmonary 

embolism, risk of recurrence and thrombus persistence, preventing chronic epi-
sodes [10]. 

Few data are reported in medical literature, but anticoagulation therapy seems 
to be the best choice even though the optimal therapeutic strategy remains un-
clear. Other therapies, such as endovascular treatment or catheter-directed treat-
ment, should be considered in the case of acute presentation (<14 days) or high 
risk of bleeding [3] [5] [7] [10]. 

Just as it is reported in the medical literature, our analysis showed that a large 
proportion (80%) of the patients we reviewed initiated anticoagulant therapy 
with a low molecular weight heparin. More patients remained on treatment with 
these agents that were switched to an antivitamin K drug, due to the large num-
ber of cases with active tumors. In accordance with the lack of published expe-
rience with direct-acting anticoagulant agents, none of the patients in our series 
was treated with one of these drugs. 

Length of treatment seems to have been driven by associated conditions and 
malignancy-related survival. No conclusion or recommendation can be ex-
tracted from our experience or from what has been published. 

Due to the high risk of bleeding, surgical thrombectomy was performed in 6% 
of all cases with favorable outcome. 

Only 12% among all patients did not receive any treatment: three (6%) be-
cause thrombosis was partial, one (2%) due to extremely high risk of bleeding, 
and two (4%) because palliative management was decided. 

In relation to anticoagulation therapy complications, in our analysis, 4% of all 
cases developed bleeding in relation to anticoagulation therapy. None of them 
was fatal and both patients had previous history of bleeding. No thrombocyto-
penia was reported. Summing up, it seems that anticoagulation is a safe treat-
ment in inferior vena cava thrombosis. 

Finally, in our analysis the main cause of death was secondary to the patient’s 
underlying disease (66%), mainly oncological. None among all the patients died 
directly as a consequence of IVC thrombosis. 

6. Conclusions 

Malignancy seems to be the predisposing condition most strongly associated 
with inferior vena cava thrombosis, although it is also related with anatomic 
vascular variants and prothrombotic risk factors. 

Signs and symptoms range from asymptomatic to cardiovascular collapse. Pain-
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ful lower limb swelling, abdominal pain and lower back pain are suggestive of 
IVC thrombosis. 

Due to the lack of and non-specific clinical manifestations and insidious on-
set, diagnosis of IVC thrombosis is based on imaging techniques. Computerized 
axial tomography or magnetic resonance is useful for diagnosis, but compute-
rized axial tomography is preferred probably because of its accessibility. Doppler 
ultrasound should be used as screening test in case of lower limb symptoms 
(swelling, pain). 

Treatment is adapted to each case and can range from anticoagulation and 
lower limb compression to invasive treatments. In our analysis, anticoagulation 
with low-molecular-weight heparin was the most used treatment, bearing in 
mind that most of the cases were in relation to malignancy. No patient was 
treated with a direct-acting anticoagulant agent. Treatment duration was varied 
and very influenced by the underlying diseases and their survival. 

Prognosis is mainly determined by etiology. Very few complications were re-
ported in relation to anticoagulation treatment. 

Further additional investigatory studies are needed in order to identify any 
better potential treatment. 
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Abstract 
Intradural disc herniation is rare and often diagnosed during surgery. We 
present two patients with the disease, one with an intra-arachnoid type, the 
other with an extra-arachnoid location. The teaching point of those cases is 
that this very frequent pathology can take a variety of forms, depending on 
the structures that are infiltrated. The key point in correctly diagnosing the 
intradural disc herniation is to look at the angle between the fragment and 
the dura. Is it pushing it (as in the usual disc herniation), embedded in it 
(those with the extra-arachnoid type) or does it go through to fall into the 
CSF (In the intra-arachnoid type)? It could be diagnosed on MRI preopera-
tively. Contrary to many published cases of intradural disc herniation, the 
two patients could be managed non-surgically. 
 

Keywords 
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1. Introduction 

The very rare intradural disc herniation (IDDH) is defined as a nucleus pulposus 
fragment of the intervertebral disc intruding through the dural sheath into the 
thecal sheath. Patients are typically males in their fifties who experienced acute 
exacerbation of low back pain followed by the rapid onset of a focal motor defi-
cit. Many of the published patients have been operated [1]. 
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It used to be an intra-operative finding, sometimes suspected on MRI. Two 
different varieties were distinguished: the intradural intra-arachnoid disc hernia-
tion (IDIADH) when the nucleus pulposus fragment perforates the posterior 
longitudinal ligament (PLL) to enter the cerebrospinal fluid (CSF) where it is 
surrounded by the nerve roots, or the intradural extra-arachnoid disc herniation 
(IDEADH) variety when the fragment becomes embedded into the layers of the 
anterior dura mater, just behind the PLL, and does not enter the CSF. Various 
MRI signs were described: the sagittal Y sign of the extra-arachnoid form [2] [3], 
the crumble disc sign of the intra-arachnoid type [4]. 

In the following two cases, the patients presented with initially with lower 
back symptoms followed later by sciatica without motor or sphincter deficit. The 
MRI exams clearly showed IDDH, one of the intra-arachnoid, one of the ex-
tra-arachnoid type. Contrary to most of the IDDH published patients, the clini-
cal symptoms subsided without any need of surgery, and are well at 2 and 6 
years of follow-up. 

2. Case Reports 

Patient 1. A 78 year old male patient presented with chronic lumbar back pain 
and recent left L5 sciatica. He had an history of lumbar spinal surgery for spinal 
stenosis at the level of L3-L4 and L4-L5 in 2004 and of lumbar discal hernia 
surgery at L2-L3 in 2012. There was no cancer history. 

Comparison between 2012 MRI and 2018 MRI showed a substancial difference 
(Figure 1). While there was a left posterolateral disc protrusion in 2012 (Figure 
(1A), Figure (1B)), in 2018 there is a mass, with intermediate signal on T1 and 
T2, (Figure (1C), Figure (1D)) located behind the longitudinal posterior lumbar 
ligament (PLL) and behind the dura mater, inside the cerebro-spinal fluid (CFS), 
surrounded by the nerve roots, quite distinct of the nerve roots. There was no  

 

 
Figure 1. (1A) and (1B) are MRI images from 2012: sagittal T2, axial T2. They show 
subligamentar left posterolateral disc protrusion. PLL(thin arrows), disc protrusion (star). 
(1C) and (1D) are MRI images from 2018: intradural disc herniation (square) behind the 
PLL (thin arrows). 
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history of cancer, and the diagnosis of intradural disc herniation (IDDH) was 
proposed, of the intra-arachnoid type (IDIADH). 

A few weeks later, the symptoms of left sided sciatica subsided, with persistence 
of lumbar back pain, and, the patient was not operated upon. Two years later, 
the patient remains asymptomatic. 

Patient 2. A 49 year old male patient with a one year old history of left sciatica, 
and a recent more severe right sciatica. Lumbar spine MRI showed a large 
ascending disc herniation originating from the L2-L3 disc and going up over a 
height of 45 mm, behind the body of L2 and behind the L1-L2 disc. On the 
sagittal images, the classical “Y sign” [2] is not visible, but we see a similar finding 
on the axial T2 images (Figure (3F), Figure (4D), Figure (5B)), that could be 
called specific axial magnetic resonance imaging of intradural extra-arachnoid 
lumbar disc herniation: the disc herniation is clearly embedded in the anterior 
dura mater dehind the L2 vertebral body. The Figure (4B) and Figure (5B) 
clearly show the disc herniation situated in the dura mater and not in the PLL, 
with an obtuse or right angle which implies it is developped inside the dura 
mater and not inside the PLL or between both structures (Figure (4B)). 

The patient had no deficit, postponed surgery, and symptoms resolved after 3 
months with medical treatment alone. The patient is still asymptomatic 6 years 
later. 

3. Discussion 

In the natural history of disc pathology, intradural disc herniation is a rare event. 
This condition was first described by Dandy in 1942 and is frequently associated 
with symptoms worse than those of usual lumbar disc herniation. In large series 
they represent from 0.3% to 1.5% of the cases [2]. They are frequently operative 
findings, but more specific MRI signs have been described, allowing preoperative 
diagnosis [2] [4]. In some series [5], there is a higher incidence of cauda equina 
syndrome than in extradural disc herniation, and their surgical treatment 
requires a transdural approach. 

Most the the cases happen in the lumbar area, with only 5% in the thoracic 
spine and 3% in the cervical spine. The L4-L5 intervertebral disc region is more 
frequently involved, which could have different explanations: the dura mater at 
this level is the closest to the PLL and the L4-L5 intervertebral disc is under the 
greatest biomechanical pressure [6]. In some series, there is a higher frequency 
of history of disc surgery, which could explain some fibrosis in the planes 
between PLL and dura mater [7]. Our first patient had two episodes of spinal 
surgery and 4 lumbar corticoid injections that could have fragilized the collagenous 
tissues. 

IDDH can be divided anatomically into two subtypes [2]. the intradural extra- 
arachnoid disc herniation (IDEADH), where the disc fragments slips into the 
layers of the dura mater without breaking through and without entering the 
cerebro-spinal fluid (CSF) and a more frequently encountered intradural intra- 
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arachnoid disc herniation (IDIADH) where the fragments falls into the CSF, 
where it is surrounded by the nerve roots.  

We describe two patients, one with IDEADH, the second with IDIADH, with 
specific MRI signs allowing the diagnosis in both cases. 

The nucleus pulposus, major component of the disc herniation is a jelly-like 
material that consists of mainly water, as well as a loose network of collagen 
fibers [8]. In the case of disc herniation, when it goes off beyond the disc 
boundaries, it usually has a rounded globular appearance with sharp smooth 
borders, because it is always pushing against some other resistant material: outer 
fibrous part of the disc, posterior longitudinal ligament, dura mater and nerve 
roots in the epidural or foraminal fat. But when the disc fragment breaks 
through PLL and dura mater to become an IDIADH, entering the CSF fluid, 
between the nerve roots, those structures do not exercize any counter pression. 
That explains changes in structure and shape: The IDIADH will look somewhat 
less dense and homogeneous, it can more easily fragment and take the “crumble” 
appearance [7], or, as in our case, presents with blurry borders (Figure (1C) and 
Figure (1D), Figure (2A), Figure (4A), Figure (5A)). 

In the second patient, with IDEADH, MRI images are totally different and 
equally specific: the disc frament originating from the L2-L3 disc level does not 
break through all layers of the PLL and dura mater: it enters the dura mater 
layers, going up 45 mm. That intra-arachnoid topography is attested by the axial 
slices in Figure 3, Figure 4 and Figure (5B). The angle from the dura mater is 
not explainable with an extrinsic mass, it has to be embedded in the dura mater. 
That sign could be a specific MRI sign of IDEADH, an assumption which needs 
confirmation with further studies. 

4. Conclusion 

Images analysis can help us in the preoperative diagnosis of IDDH. In the case of 
IDIADH where MRI shows the intra dural localization of an irregular, sometimes  

 

 
Figure 2. T2 reformated images (2A): coronal, (2B) sagittal. Disc herniation (star) is distinct 
of the nerve roots (thin arrows). It is located inside the CSF. 
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Figure 3. Axial T2 slices from L1 (3A) to L2-L3 (3C). The disc herniation (star) is 
embedded into the anterior dura (arrows), (3E): sagittal T2 slice shows the longitudinal 
extend of the disc herniation (star). 

 

 
Figure 4. (4A) Patient 1, T2 axial slice at the level of the intra-arachnoid disc fragment 
(star), inside the dural sac. (4B) Patient 2, T2 axial slice at the level of the intra-arachnoid 
fragment (square), embedded in the dura (thin arrows). Note that there is very little CSF 
at that level. 

 

 
Figure 5. (5A) Drawing of IDIADH on axial slice. Intra-arachnoid fragment (star) has 
blurry borders (curved arrows), is located inside the dura (arrows) surrounded by CSF 
and nerve roots (red dots). (5B) Drawing of the IDEADH. The extra-arachnoid fragment 
(square) is not surrounded by CSF but embedded in the anterior dura (arrows). It has 
convex smooth borders. Angles with the dura (small blue triangles) are not compatible 
with extrinsic compression. Due to the large disc herniation, there is minimal CSF around 
the nerve roots (red dots). 
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fragmented mass [6], with blurry borders, distinct of the nerve roots. While in 
the rare IDEADH, the location of the disc fragment can be proved by the 
classical sagittal Y sign [2], or, in our second case, by the angle between the disc 
herniation and the dura on the axial slices. The key point in correctly diagnosing 
the intradural disc herniation is to look at the angle between the fragment and 
the dura. Is it pushing it (as in the usual disc herniation), embedded in it (those 
with the extra-arachnoid type) or does it go through to fall into the CSF (In the 
intra-arachnoid type)? Contrary to the majority of IDDH patients earlier published, 
the two patients could be managed without surgery. 
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