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Covered Today:

Pleural Disease (p.15 handout)

· Extrapleural sign, Local pleural masses

Mediastinal Diseases (pg. 16,17 handout)

· Hilar Enlargement, Anterior/Posterior mediastinal masses

Diaphragmatic Conditions (p.17 handout)
· High diaphragm, Diaphragmatic hernia

PLEURAL DISEASES

Types:

· Pleural fluid/effusion  
· Not a specific diagnosis, it is a finding.
· Pleural fluid is outside the lung parenchyma.  It is gravity dependant and can therefore sit on top of the diaphragm and make the diaphragm look higher.
· Pleural based tumors

· Pleural plaquing

X-Ray Signs:

· **Mensicus Sign**  Convex border to lung.  Due to negative pressure the fluid tracks up.  Analogous to water in a glass.  Look at the edges and you will see the water is not actually straight across, the water curves up on the side.
· **Shallow costophrenic angles** (re: they should normally be sharp)
· “High” Diaphragm  (it only looks high because there is fluid sitting on top of it)
· Separation of the diaphragm from stomach bubble (magenblasse)

· (Shift of dome of diaphragm laterally)  resident level
Causes:

From handout:

· “Fluid In This Cavity Can Obstruct Pulmonary Movement”

· Fluid/electrolyte imbalance

· Infection (ie. TB)

· Trauma (blood)

· CCF (right sided pleural effusion)

· Collagen disease (RA, scleroderma, SLE)

· Obstruction of great veins (SVC or IVC)

· Pulmonary Embolus

· Malignancy
From Dr. P:  (some overlap here)

· CHF (especially on the right) (like the Right lateral costophrenic angle)
· Neoplasm (ie. malignant mesothelioma)

· Infection (ie. TB*)

· Trauma

· Collagen Disease (SLE*, RA, scleroderma)

· Pulmonary embolus

· Obstruction of the Great Veins

· Infradiaphragmatic causes (ie. pancreatitis – tail comes up under the left hemidiaphragm)

· Note the causes are due to conditions caused by blood, pus, water and cells still!

Small amounts of pleural fluid result in a Normal PA CXP (Chest film)!!!

You must check the posterior costophrenic angles first.  They are the deepest part of the thorax, and fluid would collect there first, therefore look at the lateral view.

Lateral Decubitus View:
· This view is useful to diagnose small amounts of Pleural Fluid.  This can help to ddx consolidation from pleural effusion.  The involved side is down.

Massive amounts of Pleural Fluid may fill up the entire hemothorax!!!  A thorocentesis may be done; a needle is put into the pleural space and the fluid is aspirated out.  This can help the patient to breathe better.

EXTRA PLEURAL SIGN:

· Smooth lens shaped pleural based density.
· The most common cause is metastasis to a rib!!!
· Other causes include: Multiple Myeloma, Acute Fracture, Fibrous Dysplasia, Rib Infection.
· Indicates lesions to the ribs or soft tissue (CT, muscle, nerves, vessels)
· The extrapleural sign is seen as these lesions usually fail to cross the pleural space.
· From Handout:  
· Causes: (“Not Inside Hemothorax) Neoplasm, Infection, Hematoma.
· Signs:   Sharp border which is convex to lung with tapering edges.
Rib destruction.

LOCAL PLEURAL MASSES:

Causes;

· Loculated Pleural Fluid  (m/c in costophrenic anlge)
· Metastasis  (sharply marginated, but lumpy and bumpy)
· Malignant Mesothelioma  (can be from asbestosis)
· Pleural Fibroma (benign mesothelioma)

· Local Pleural masses are sharply bordered and not tapered (like the extrapleural sign)

Calcific Pleural Plaquing Ddx:
Causes; (Hard Along the Edges)

· Old Organized Hematoma  (bleeding into pleural space)
· Asbestosis  

· Old TB

· Old Empyema  (pus collection in the pleural spaces)
MEDIASTINAL DISEASES:

HILAR ENLARGEMENT

Unilateral:
· Enlarged Vessels  ie.  pulmonary HT, stenotic pulmonic valve                                        Ddx by looking
· Enlarged Lymph Nodes  ie. lymphoma, mets to lymph, sarcoidosis, infection, TB    at the clinical pic.
· Tumour Mass  ie. bronchogenic carcinoma
Bilateral:

· Enlarged Vessels

· Enlarged Lymph Nodes

ANTERIOR MEDIASTINAL MASSES:
Causes:  3 T’s and an H or L

· Thymoma  tumors of thymus
· Teratoma

· Thyroid

· Hodgkins Lymphoma  (non-hodgkins can too)
POSTERIOR MEDIASTINAL MASSES:

Causes:

· Neurogenic tumor

· Bochdalek Hernia  posterior, potential foramen which abdominal contents can herniated through
· Same ddx as for paraspinal swelling: TIT (Tumor, Infection, Trauma)

· Extramedullary Hematopoiesis  making RBC’s outside the bone marrow, resident level
DIAPHRAGMATIC CONDITIONS:

HIGH DIAPHRAGM:

Unilateral:

· Thoracic Conditions  (ie. atelectasis)
· Damage to Phrenic nerve  (iatrogenic, surgical, trauma, tumors…)
· Eventration  (dx of exclusion, a congenital anomaly where the diaphragm has a bunch of muscle fibers, it is of no clinical significance.)
· Upper abdominal conditions  (ie. enlarged spleen or liver)
· The m/c cause of a high left diaphragm is too much gas – this is transient.
Bilateral:
· Poor inspiratory film*

· Ascites

· Pregnancy

· Hepatosplenomegaly

· Large abdominal neoplasm or cyst

DIAPHRAGMATIC HERNIAS:

Types:

· Hiatal***  m/c and the one we will focus on
· Morgagni (Anterior behind sternum) Another potential foramena
· Bochdalek (Posterior)

· Traumatic (usually left side)

SUMMARY OF SLIDE SHOW

Slide A:  PA Chest

· Silhouette sign of the left ventricle and left hemidiaphragm.  Loss of left lateral costophrenic angle definition.

· Meniscus sign:  the lateral edge of the fluid line is higher (this is characteristic of pleural fluid and distinguishes it from consolidation.)

· This is a pleural effusion (a finding)

Slide B:  PA Chest

· Don’t confuse the anterior portion of the rib with the meniscus sign.

Slide C:  AP semiupright film (therefore heart looks bigger)

· ICU patient with a meniscus sign on the right.  It is not a smooth fluid line you would normally see with pleural effusion.

· Recall that to ddx between pleural effusion and consolidation we can use the Lateral decubitus view  (done to look for small amounts of pleural fluid).  If it is pleural fluid it will “layer out” along the chest wall, if it is consolidation then the area involved will look the same as the PA and/or lateral film.
Slide D:

· Pleural effusion in a young adult with a positive TB Skin test = THIS IS TB UNTIL PROVEN OTHERWISE!

Slide E: 

· AP view makes the heart look bigger.

· This film was tumor of the lung that had spread to the pleura – due to smoking!

Slide F:

· 60 yr old patient with back pain.  The chiro took the patients vital signs (Dr.P was quiet happy about the fact that vitals were taken even though the chiro wasn’t a student anymore!).

· Vitals:  BP 80/40, HR 140, RR 32 (Abnormal!!)  Cardio exam revealed decreased breathe sounds on the right side in the lower quadrant.

· Chest Film:  Ill-defined right side.  

· The patient had quit smoking 2 weeks prior, but that was much too late this patient had Bronchogenic Carcinoma.

· Where did the back pain come from?  Metastasis to the spine.

Slide G:  

· Extrapleural sign:  Opaque smooth density that tapers superior and inferior (like a lens) in the lower lung field on the lateral side (outside the parietal and visceral pleura).  The most common cause is lytic metastasis to the rib.
Slide H:

· Opacity over the right heart border bulging into the lung field.  We know the pathology is not in the RML because there is no silhouette sign.

· When we look at the lateral view we can see the posterior costophrenic angle is not clear and sharp and there is a meniscus sign.  The opacity is seen on the lateral view and it is smooth shaped lesion seen over the post spine.  This was a posterior mediastinal mass.  This could be due to a neurogenic tumor.

Slide I:

· This was a poor film that was either a T-spine film or a chest film (can’t tell!)

· There was calcifications in the lung fields that was calcific pleural plaquing.  Do not confuse the anterior portion of the ribs, the costocartilage area that has calicified with this.

Slide J:

· PA chest view with bilateral hilar enlargement.  There was an extra bump on the right side by the hilus, this is the azygous vein and lymph node (adjacent to right primary bronchus).  This can often also be enlarged.

· Dr. P quickly mentioned a 123 sign meaning the superior mediastinum is too big.

Slide K:

· PA chest view with a large left hilus.

· Be careful with a large left hilus because it can often hide behind the pulmonary trunk (so look at this area carefully!).

Slide L:

· Patient with stenosis of the pulmonic valve and an enlarged hilus.  Why would this cause an enlarged hilus?  It’s like putting your thumb over a garden hose, the pressure increases and the force causes the pulmonary artery to dilate.

Slide M:

· 19 yr old male had a chest film taken because the intern needed to take one more for his graduation requirements.  The film was read as normal – but it wasn’t!!

· The left mediastinal heart border was “lumpy”.  On the lateral view the retrosternal space was not clear.  Recall the Right ventricle should touch no more than the lower 1/3 of the sternum.

· This patient had an anterior mediastinal mass due to a malignant teratoma.  Luckily for this guy and his intern taking the film, there is a good prognosis for malignant teratoma’s if caught early.
Slide N: PA chest

· There were 2 margins at the aortic knob.  

· The lateral view showed an opacity in the retrosternal space.

· This was Hodgkins Lymphoma – Anterior mediastinal mass.

Slide O:  Lateral Chest - Pediatric

· The childs trachea was bowed anteriorly (normally it should be vertical) due to a huge mass behind the trachea.
· This was a posterior mediastinal mass due to a neurogenic tumor.
Slide P:  PA Chest
· It looked like there was a huge magenblase on the top of the left diaphragm.  This was an elevated left diaphragm.
· The most common cause of a high diaphragm on the left is gas in the bowel (a transient condition).

Slide Q:  PA Chest
· This patient had incurred blunt trauma to the abdomen and as a result the diaphragm had ruptured.  The bowels had moved up into the chest (gas bubles in lung fields).  This is a surgical emergency (bowels can become strangulated, gangrenous).  A ruptured diaphragm is often a delayed diagnosis so we may still see these.
· The most common side to rupture is the left because the liver protects the right side.
Slide R:  PA chest

· Elderly lady who is getting heartburn after meals and at night when lying down.  She has not incurred any trauma.
· There is a large gas bubble/magenblase seen over the heart (an no there cannot be air in the heart or the patient would not be living).
· We can see an air fluid level behind the heart  in the retrocardiac clear space. 
· Dx was a hiatal hernia.  These are very common, especially in the elderly. We can even see them on thoracic spine films.  We can still help with patient management: diet changes, elevating the head of the bed ( I think we will leave out the drinking lots of water and jumping off a chair).
· Review: Sliding hernias tend to give heartburn and are the most common.
RECAP:

· You cannot tell the difference between consolidation and pleural effusion unless there is a meniscus sign (pleural effusion) or you take the lateral decubitus view.

· The Extrapleural sign has smoothe tapered edges and is most commonly caused by lytic mets of the ribs.

· Most common cause of a high left diaphragm is gas.

· Hiatal hernia’s are common.  Look for gas fluid level in the chest (With a high diaphragm you see gas, but not in the chest).
