CHEST TUBE DRAINAGE SYSTEMS NURSING

MASTERING CHEST TUBt DRAINAGE SYSTEMS NURSING: A COMPREHENSIVE GUIDE

CHEST TUBE DRAINAGE SYSTEMS NURSING PLAYS A CRITICAL ROLE IN THE MANAGEMENT OF VARIOUS RESPIRATORY CONDITIONS,
INVOLVING THE INSERTION OF A TUBE INTO THE PLEURAL SPACE TO DRAIN AIR, FLUID, OR BLOOD. For NURSES, A THOROUGH
UNDERSTANDING OF THESE SYSTEMS IS PARAMOUNT FOR PATIENT SAFETY, EFFECTIVE TREATMENT, AND ACCURATE ASSESSMENT.
THIS GUIDE DELVES DEEP INTO THE INTRICACIES OF CHEST TUBE DRAINAGE, COVERING SYSTEM COMPONENTS, INSERTION AND
MANAGEMENT PRINCIPLES, POTENTIAL COMPLICATIONS, AND ESSENTIAL NURSING INTERVENTIONS. WE WILL EXPLORE THE
ANATOMY AND PHYSIOLOGY RELEVANT TO CHEST TUBE INSERTION, THE DIFFERENT TYPES OF DRAINAGE SYSTEMS AV AILABLE,
AND THE NURSING RESPONSIBILITIES AT EACH STAGE OF CARE. MASTERING THESE ASPECTS ENSURES OPTIMAL PATIENT OUTCOMES
AND EQUIPS NURSES WITH THE CONFIDENCE TO MANAGE PATIENTS WITH CHEST TUBES EFFECTIVELY.
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UNDERSTANDING THE ANATOMY AND PHYSIOLOGY OF THE PLEURAL SPACE

THE PLEURAL SPACE IS A POTENTIAL SPACE BETWEEN THE VISCERAL PLEURA, WHICH COVERS THE LUNGS, AND THE PARIETAL
PLEURA, WHICH LINES THE THORACIC CAVITY. THIS SPACE NORMALLY CONTAINS A SMALL AMOUNT OF LUBRICATING FLUID,
ALLOWING THE LUNGS TO EXPAND AND CONTRACT SMOOTHLY DURING RESPIRATION. MAINTAINING A NEGATIVE PRESSURE WITHIN
THE PLEURAL SPACE IS CRUCIAL FOR LUNG EXPANSION. ANY DISRUPTION THAT LEADS TO THE ACCUMULATION OF AIR
(PNEUMOTHORAX), FLUID (PLEURAL EFFUSION), OR BLOOD (HEMOTHORAX) IN THIS SPACE CAN COMPROMISE LUNG FUNCTION AND
NECESSITATE THE INTERVENTION OF A CHEST TUBE DRAINAGE SYSTEM.

THE MECHANICS OF BREATHING RELY HEAVILY ON THE INTEGRITY OF THE PLEURAL SPACE. DURING INSPIRATION, THE DIAPHRAGM
CONTRACTS AND THE INTERCOSTAL MUSCLES LIFT THE RIB CAGE, INCREASING THE VOLUME OF THE THORACIC CAVITY. THis
EXPANSION REDUCES INTRAPLEURAL PRESSURE, CAUSING THE LUNGS TO INFLATE. CONVERSELY, DURING EXHALATION, THESE
MUSCLES RELAX, DECREASING THORACIC VOLUME AND INCREASING INTRAPLEURAL PRESSURE, LEADING TO LUNG DEFLATION. W/ HEN
AIR OR FLUID ENTERS THE PLEURAL SPACE, IT CAN OBLITERATE THIS NEGATIVE PRESSURE, LEADING TO LUNG COLLAPSE.

INDICATIONS FOR CHEST TUBE INSERTION

THE DECISION TO INSERT A CHEST TUBE IS BASED ON A VARIETY OF CLINICAL SCENARIOS WHERE THE ACCUMULATION OF AIR,
FLUID, OR BLOOD WITHIN THE PLEURAL SPACE POSES A THREAT TO RESPIRATORY FUNCTION. THESE INDICATIONS ARE DIVERSE
AND CAN RANGE FROM TRAUMATIC INJURIES TO MEDICAL CONDITIONS. PROMPT AND ACCURATE IDENTIFICATION OF THESE
SITUATIONS IS A KEY NURSING RESPONSIBILITY, OFTEN INVOLVING CLOSE COLLABORATION WITH THE MEDICAL TEAM.

PNEUMOTHORAX MANAGEMENT

A PNEUMOTHORAX, THE PRESENCE OF AIR IN THE PLEURAL SPACE, IS A COMMON INDICATION FOR CHEST TUBE INSERTION. THiS
CAN OCCUR SPONTANEOUSLY, AS A RESULT OF BLUNT OR PENETRATING CHEST TRAUMA, OR IATROGENICALLY, OFTEN
FOLLOWING CERTAIN MEDICAL PROCEDURES. A TENSION PNEUMOTHORAX, A LIFETTHREATENING CONDITION WHERE AIR
ACCUMULATES AND CREATES POSITIVE PRESSURE, LEADING TO MEDIASTINAL SHIFT AND HEMODYNAMIC COMPROMISE,



ABSOLUTELY REQUIRES IMMEDIATE CHEST TUBE DECOMPRESSION.

PLeEURAL EFFUSION DRAINAGE

PLEURAL EFFUSIONS INVOLVE THE ABNORMAL ACCUMULATION OF FLUID IN THE PLEURAL SPACE. THESE CAN BE CAUSED BY
VARIOUS FACTORS, INCLUDING INFECTIONS (EMPYEMA), HEART FAILURE, LIVER DISEASE, KIDNEY DISEASE, MALIGNANCY, AND
INFLAMMATORY CONDITIONS. W/HEN EFFUSIONS ARE LARGE ENOUGH TO CAUSE SIGNIFICANT SHORTNESS OF BREATH OR ARE
INFECTED, A CHEST TUBE IS OFTEN NECESSARY FOR THERAPEUTIC DRAINAGE AND TO OBTAIN SPECIMENS FOR ANALYSIS.

HeEMOTHORAX MANAGEMENT

A HEMOTHORAX IS THE ACCUMULATION OF BLOOD IN THE PLEURAL SPACE, TYPICALLY RESULTING FROM TRAUMA, SUCH AS RIB
FRACTURES, PULMONARY CONTUSIONS, OR INJURY TO INTERCOSTAL VESSELS. SIGNIFICANT BLEEDING INTO THE PLEURAL SPACE

CAN LEAD TO HYPOVOLEMIA AND RESPIRATORY COMPROMISE. CHEST TUBE INSERTION IS CRUCIAL FOR EVACUATING THE BLOOD,
ALLOWING FOR LUNG RE"EXPANSION, AND MONITORING THE RATE OF BLEEDING.

PosToPERATIVE THORACIC SURGERY

FOLLOWING PROCEDURES LIKE THORACOTOMY, LOBECTOMY, OR PNEUMONECTOMY, CHEST TUBES ARE ROUTINELY PLACED TO
DRAIN ANY RESIDUAL AIR, BLOOD, OR SEROSANGUINOUS FLUID FROM THE PLEURAL SPACE. THIS DRAINAGE AIDS IN THE RE-
EXPANSION OF THE LUNG, PREVENTS THE FORMATION OF A PNEUMOTHORAX, AND HELPS TO SEAL THE PLEURAL SPACE,
PROMOTING HEALING.

CoMPONENTS OF A CHEST Tuse DRAINAGE SYSTEM

CHEST TUBE DRAINAGE SYSTEMS ARE DESIGNED TO SAFELY AND EFFECTIVELY REMOVE AIR AND FLUID FROM THE PLEURAL SPACE
WHILE PREVENTING AIR FROM RE-ENTERING. | HESE SYSTEMS TYPICALLY CONSIST OF THREE MAIN COMPONENTS, EACH WITH A
SPECIFIC FUNCTION IN MANAGING THE FLOW OF AIR AND FLUID ANWAY FROM THE PATIENT.

THe CHesT TUBE ITSELF

THE CHEST TUBE, ALSO KNOWN AS A THORACOSTOMY TUBE, IS A FLEXIBLE PLASTIC TUBE INSERTED INTO THE PLEURAL SPACE.
[T HAS MULTIPLE DRAINAGE HOLES NEAR ITS TIP TO FACILITATE THE EVACUATION OF AIR OR FLUID. THE SIZE AND TYPE OF
CHEST TUBE ARE SELECTED BASED ON THE PATIENT'S CONDITION AND THE MATERIAL BEING DRAINED (E.G., SMALLER TUBES FOR
AIR, LARGER TUBES FOR FLUID OR BLOOD).

THe CoLLecTION CHAMBER

THIS IS WHERE THE DRAINED AIR AND FLUID ARE COLLECTED. |T ALLOWS FOR VISUAL MONITORING OF THE VOLUME, COLOR, AND
CONSISTENCY OF THE OUTPUT, PROVIDING CRUCIAL INFORMATION ABOUT THE PATIENT'S STATUS. SOME COLLECTION CHAMBERS
HAVE MARKINGS TO INDICATE THE VOLUME OF DRAINAGE OVER SPECIFIC TIME PERIODS.

THe WATER SEAL CHAMBER

THIS CRITICAL COMPONENT ACTS AS A ONE-WAY VALVE, PREVENTING ATMOSPHERIC AIR FROM ENTERING THE PLEURAL SPACE. IT
CONTAINS STERILE WATER, AND AS AIR OR FLUID IS DRAINED FROM THE PLEURAL SPACE, IT BUBBLES THROUGH THE WATER AND

EXITS THE SYSTEM. THE RISE AND FALL OF THE WATER LEVEL IN THIS CHAMBER WITH THE PATIENT'S RESPIRATIONS (TIDALING) IS
A NORMAL FINDING, INDICATING THE PATENCY OF THE TUBE AND THE SYSTEM. IF TIDALING CEASES, IT MAY SUGGEST A BLOCKAGE



OR LUNG RE-EXPANSION.

THe SucTioN ConTroL CHAMBER (OPTIONAL)

SOME DRAINAGE SYSTEMS INCORPORATE A SUCTION CONTROL CHAMBER. THIS CHAMBER REGULATES THE AMOUNT OF NEGATIVE
PRESSURE APPLIED TO THE PLEURAL SPACE. |T OFTEN CONTAINS WATER, AND WHEN CONNECTED TO WALL SUCTION, THE
BUBBLING RATE IN THIS CHAMBER INDICATES THE LEVEL OF SUCTION BEING APPLIED. CONTROLLED SUCTION HELPS TO RE-EXPAND
THE LUNG MORE EFFECTIVELY AND CAN ACCELERATE THE DRAINAGE OF FLUID OR AIR.

TypPes oF CHEST Tuste DRAINAGE SYSTEMS

SEVERAL TYPES OF CHEST TUBE DRAINAGE SYSTEMS ARE AVAILABLE, EACH OFFERING DIFFERENT FEATURES AND FUNCTIONALITIES.
THE CHOICE OF SYSTEM OFTEN DEPENDS ON CLINICAL PRACTICE, AVAILABLE RESOURCES, AND THE SPECIFIC PATIENT NEEDS.
UNDERSTANDING THE NUANCES OF EACH SYSTEM IS VITAL FOR EFFECTIVE NURSING CARE.

WET DRAINAGE SYSTEMS

W/ET DRAINAGE SYSTEMS UTILIZE WATER SEALS AND SUCTION CONTROL. THEY HAVE THREE DISTINCT CHAMBERS: A COLLECTION
CHAMBER, A WATER SEAL CHAMBER, AND A SUCTION CONTROL CHAMBER. THE SUCTION CONTROL CHAMBER IS FILLED WITH A
SPECIFIC AMOUNT OF STERILE WATER, TYPICALLY TO THE LEVEL INDICATING THE DESIRED NEGATIVE PRESSURE (E.G., -20 cm
HQO) W/HEN CONNECTED TO WALL SUCTION, AIR IS DRAWN THROUGH THE WATER, CREATING A CONTROLLED SUCTION.
CONTINUOUS BUBBLING IN THE SUCTION CHAMBER INDICATES THAT SUCTION IS ACTIVE.

DrY DRAINAGE SYSTEMS

DRY DRAINAGE SYSTEMS ARE CHARACTERIZED BY THEIR LACK OF A WATER-FILLED SUCTION CONTROL CHAMBER. |NSTEAD, THEY
OFTEN USE A ONE-WAY MECHANICAL VALVE OR A BELLOWS SYSTEM TO INDICATE NEGATIVE PRESSURE. \WHEN A CERTAIN LEVEL
OF NEGATIVE PRESSURE IS ACHIEVED, THE VALVE OPENS, ALLOWING AIR TO ESCAPE, OR THE BELLOWS EXPAND TO A SPECIFIC
MARK. THESE SYSTEMS ARE OFTEN PREFERRED FOR THEIR PORTABILITY AND EASE OF USE, AS THEY DO NOT REQUIRE CONSTANT
MONITORING OF BUBBLING IN A WATER CHAMBER FOR SUCTION CONTROL.

SINGLE, DousLE, AND TRIPLE CHAMBER SYSTEMS

CHEST DRAINAGE UNITS CAN BE CONFIGURED WITH ONE, TWO, OR THREE CHAMBERS. A SINGLE-CHAMBER SYSTEM TYPICALLY
FOCUSES ON WATER SEAL DRAINAGE. A DOUBLE-CHAMBER SYSTEM USUALLY INCORPORATES A COLLECTION CHAMBER AND A
WATER SEAL CHAMBER, ALLOWING FOR OBSERVATION OF DRAINAGE AND PREVENTION OF AIR ENTRY. TRIPLE-CHAMBER SYSTEMS,
COMMONLY FOUND IN BOTH WET AND DRY CONFIGURATIONS, INCLUDE A COLLECTION CHAMBER, A WATER SEAL CHAMBER, AND A
SUCTION CONTROL CHAMBER, PROVIDING THE MOST COMPREHENSIVE MANAGEMENT CAPABILITIES.

NURSING MANAGEMENT oF CHEST TUBE DRAINAGE SYSTEMS

EFFECTIVE NURSING MANAGEMENT OF PATIENTS WITH CHEST TUBES IS MULTIFACETED AND REQUIRES A PROACTIVE APPROACH TO
ENSURE PATIENT COMFORT, SAFETY, AND OPTIMAL RECOVERY. THIS INVOLVES METICULOUS MONITORING, VIGILANT
ASSESSMENT, AND PROMPT INTERVENTION WHEN DEVIATIONS FROM THE NORM ARE OBSERVED. ESTABLISHING A STRONG
FOUNDATIONAL UNDERSTANDING OF THE SYSTEM'S MECHANICS IS THE FIRST STEP IN THIS PROCESS.



SECURING THE CHEST TuUBE

PROPERLY SECURING THE CHEST TUBE IS PARAMOUNT TO PREVENT ACCIDENTAL DISLODGEMENT, WHICH CAN LEAD TO
PNEUMOTHORAX, BLEEDING, AND SIGNIFICANT PATIENT DISTRESS. THE TUBE SHOULD BE SECURELY SUTURED TO THE SKIN, AND
THE DRAINAGE SYSTEM SHOULD BE ANCHORED TO THE PATIENT'S GOWN OR BED TO MINIMIZE TENSION ON THE INSERTION SITE.
STERILITY MUST BE MAINTAINED THROUGHOUT THE PROCESS OF SECURING AND DRESSING THE SITE.

MAINTAINING THE DRAINAGE SYSTEM

THE DRAINAGE SYSTEM MUST BE KEPT BELOW THE LEVEL OF THE PATIENT'S CHEST AT ALL TIMES TO ENSURE GRAVITY ASSISTS
IN DRAINAGE AND PREVENTS BACKFLOW OF FLUID. THE TUBING SHOULD BE FREE OF KINKS AND DEPENDENT LOOPS TO ALLOW FOR
UNIMPEDED DRAINAGE. REGULAR ASSESSMENT FOR KINKS OR OBSTRUCTIONS IS A KEY NURSING RESPONSIBILITY. \W/HEN
AMBULATING PATIENTS, SPECIAL CONSIDERATIONS MUST BE MADE TO ENSURE THE SYSTEM REMAINS PROPERLY POSITIONED.

MoNITORING DRAINAGE OUTPUT

ACCURATE AND CONSISTENT MONITORING OF THE CHEST TUBE DRAINAGE IS ESSENTIAL. THIS INCLUDES MEASURING THE VOLUME
OF OUTPUT AT REGULAR INTERVALS (E.G., HOURLY FOR THE FIRST 24 HOURS, THEN AS ORDERED), NOTING THE COLOR (E.G.,

SEROUS, SEROSANGUINOUS, SANGUINEOUS, PURULENT), AND OBSERVING THE CONSISTENCY. SIGNIFICANT CHANGES IN OUTPUT,
SUCH AS A SUDDEN INCREASE IN VOLUME OR A CHANGE IN COLOR TO BRIGHT RED, WARRANT IMMEDIATE MEDICAL NOTIFICATION.

ASSESSING FOR AIR LEAKS

AIR LEAKS ARE INDICATED BY CONTINUOUS BUBBLING IN THE WATER SEAL CHAMBER WHEN THE PATIENT EXHALES OR COUGHS,
PROVIDED SUCTION IS NOT ACTIVELY APPLIED. |[F SUCTION IS APPLIED, A LEAK MAY MANIFEST AS INTERMITTENT BUBBLING.
NURSES MUST ASSESS FOR AIR LEAKS BY OBSERVING THE WATER SEAL CHAMBER. |F A LEAK IS SUSPECTED, THE TUBING SHOULD
BE CHECKED FOR KINKS, AND EACH CONNECTION SHOULD BE TIGHTENED. IF THE LEAK PERSISTS, IT MAY INDICATE AN ISSUE WITH
THE TUBE INSERTION SITE OR THE SYSTEM ITSELF.

MONITORING AND ASSESSMENT OF CHEST TuUBE DRAINAGE

CONTINUOUS AND THOROUGH MONITORING OF THE CHEST TUBE DRAINAGE SYSTEM IS FUNDAMENTAL TO DETECTING SUBTLE
CHANGES THAT COULD INDICATE PATIENT DETERIORATION OR SYSTEM MALFUNCTION. NURSES MUST POSSESS A KEEN EYE FOR
DETAIL AND UNDERSTAND WHAT CONSTITUTES NORMAL VERSUS ABNORMAL FINDINGS. THIS VIGILANCE DIRECTLY IMPACTS
PATIENT SAFETY AND THE EFFECTIVENESS OF THE TREATMENT PLAN.

ASSESSING DRAINAGE VOLUME AND CHARACTERISTICS

AS MENTIONED PREVIOUSLY, METICULOUSLY DOCUMENTING THE VOLUME AND CHARACTERISTICS OF THE DRAINAGE IS CRITICAL.
THIS DATA PROVIDES VALUABLE INSIGHTS INTO THE PATIENT'S ONGOING BLEEDING OR FLUID ACCUMULATION AND HELPS GUIDE
TREATMENT DECISIONS. ANY SUDDEN, DRAMATIC INCREASE IN DRAINAGE VOLUME, OR A CHANGE FROM SEROSANGUINOUS TO
FRANK SANGUINEOUS (BRIGHT RED) DRAINAGE, REQUIRES IMMEDIATE ATTENTION AND REPORTING TO THE PHYSICIAN.

EVALUATING TIDALING IN THE W ATER SEAL CHAMBER

TIDALINGI THE RHYTHMIC FLUCTUATION OF THE WATER LEVEL IN THE WATER SEAL CHAMBER THAT CORRESPONDS WITH THE
PATIENT'S BREATHING, IS A KEY INDICATOR OF A PATENT PLEURAL SPACE AND A FUNCTIONING CHEST TUBE. DURING INSPIRATION,
THE WATER LEVEL RISES, AND DURING EXHALATION, IT FALLS. IF TIDALING CEASES, IT CAN SIGNIFY THAT THE LUNG HAS FULLY
RE-EXPANDED, THE TUBE IS BLOCKED, OR THERE IS AN AIR LEAK IN THE SYSTEM. NURSES SHOULD ASSESS FOR TIDALING WITH
EACH RESPIRATORY CYCLE.



MONITORING FOR BUBBLING IN THE WATER SEAL AND SUCTION CHAMBERS

BUBBLING IN THE WATER SEAL CHAMBER, IN THE ABSENCE OF SUCTION, SIGNIFIES AN AIR LEAK. THIS SHOULD BE INVESTIGATED
IMMEDIATELY. IN A WET SYSTEM WITH SUCTION APPLIED, CONTINUOUS BUBBLING IN THE SUCTION CONTROL CHAMBER INDICATES
THAT THE SUCTION IS FUNCTIONING CORRECTLY AND IS SET AT THE PRESCRIBED LEVEL. INTERMITTENT BUBBLING IN THE SUCTION
CHAMBER MIGHT SUGGEST THAT THE SUCTION SOURCE IS NOT CONSISTENTLY ACTIVE OR THAT THE SYSTEM IS EXPERIENCING AN
AIR LEAK.

ASSESSING THE INSERTION SITE

THE SKIN AROUND THE CHEST TUBE INSERTION SITE MUST BE ASSESSED REGULARLY FOR SIGNS OF INFECTION, SUCH AS REDNESS,
SWELLING, WARMTH, AND PURULENT DRAINAGE. THE DRESSING OVER THE SITE SHOULD BE CLEAN, DRY, AND INTACT. ANY SIGNS
OF LEAKAGE OF AIR OR FLUID FROM THE INSERTION SITE ITSELF ARE ALSO CONCERNING AND REQUIRE IMMEDIATE REPORTING AND
INTERVENTION. A STERILE DRESSING CHANGE SHOULD BE PERFORMED ACCORDING TO FACILITY POLICY.

TroUBLESHOOTING CoMMON CHEST TuUBE DRAINAGE SYSTEM ISSUES

EVEN WITH METICULOUS CARE, CHEST TUBE DRAINAGE SYSTEMS CAN ENCOUNTER PROBLEMS. NURSES MUST BE PREPARED TO
IDENTIFY AND ADDRESS THESE ISSUES PROMPTLY TO PREVENT PATIENT HARM. EFFECTIVE TROUBLESHOOTING RELIES ON A SOLID
UNDERSTANDING OF THE SYSTEM'S MECHANICS AND POTENTIAL FAILURE POINTS.

ACCIDENTAL DISLODGEMENT

|F A CHEST TUBE BECOMES ACCIDENTALLY DISLODGED, THE IMMEDIATE PRIORITY IS TO COVER THE INSERTION SITE WITH A
STERILE OCCLUSIVE DRESSING, SUCH AS A PETROLEUM GAUZE DRESSING TAPED ON THREE SIDES. THIS ALLOWS AIR TO ESCAPE
BUT PREVENTS IT FROM ENTERING THE PLEURAL SPACE, THUS MINIMIZING THE RISK OF A TENSION PNEUMOTHORAX. THE PHYSICIAN
MUST BE NOTIFIED IMMEDIATELY FOR FURTHER MANAGEMENT , WHICH MAY INCLUDE REINSERTION OF THE TUBE.

BLockep or CLOTTED CHeST TUBE

A BLOCKED CHEST TUBE CAN LEAD TO REFACCUMULATION OF AIR OR FLUID AND LUNG COLLAPSE. SIGNS OF BLOCKAGE INCLUDE
ABSENT TIDALING, DECREASED OR ABSENT DRAINAGE, AND INCREASING RESPIRATORY DISTRESS. IF A BLOCKAGE IS SUSPECTED,
NURSES MAY BE INSTRUCTED TO “MiLk” OR “STRIP” THE TUBE, WHICH INVOLVES GENTLY COMPRESSING AND RELEASING THE
TUBING TO DISLODGE ANY CLOTS. HOWEVER, THIS TECHNIQUE SHOULD ONLY BE PERFORMED WHEN ORDERED AND WITH CAUTION,
AS EXCESSIVE FORCE CAN CAUSE TRAUMA.

Loss oF WATER SEAL

|F THE WATER SEAL CHAMBER RUNS DRY, ATMOSPHERIC AIR CAN ENTER THE PLEURAL SPACE, LEADING TO A PNEUMOTHORAX.
THIS CAN HAPPEN IF THE DRAINAGE UNIT IS TIPPED OVER OR IF EVAPORATION OCCURS. THE NURSE MUST IMMEDIATELY REFILL THE
WATER SEAL CHAMBER WITH STERILE WATER AND ASSESS THE PATIENT FOR SIGNS OF PNEUMOTHORAX. |F THE SYSTEM HAS BEEN
COMPROMISED, IT MAY NEED TO BE REPLACED.

MALFUNCTIONING SUCTION

IF WALL SUCTION IS NOT EFFECTIVELY APPLIED, OR IF THE SUCTION CONTROL CHAMBER IS NOT BUBBLING APPROPRIATELY IN A
WET SYSTEM, THE INTENDED NEGATIVE PRESSURE WILL NOT BE MAINTAINED. THIS CAN HINDER LUNG RE-EXPANSION. NURSES
SHOULD VERIFY THAT THE SUCTION SOURCE IS TURNED ON AND SET TO THE PRESCRIBED LEVEL, AND THAT THE TUBING IS NOT
KINKED. IN A DRY SYSTEM, THE INDICATOR FOR SUCTION PRESSURE SHOULD BE CHECKED.



PoOTENTIAL COMPLICATIONS AND NURSING INTERVENTIONS

W/HILE CHEST TUBE DRAINAGE IS A LIFE-SAVING INTERVENTION, IT IS NOT WITHOUT POTENTIAL COMPLICATIONS. VIGILANT
NURSING CARE IS ESSENTIAL TO IDENTIFY AND MANAGE THESE COMPLICATIONS PROACTIVELY, THEREBY MINIMIZING THEIR IMPACT
ON THE PATIENT'S RECOVERY.

PNEUMOTHORAX

DESPITE THE CHEST TUBE'S PURPOSE, A RECURRENT OR PERSISTENT PNEUMOTHORAX CAN OCCUR. THIS MAY BE DUE TO A
PERSISTENT AIR LEAK FROM THE LUNG PARENCHYMA OR A BLOCKAGE IN THE DRAINAGE SYSTEM. SIGNS INCLUDE DECREASED BREATH
SOUNDS ON THE AFFECTED SIDE, CHEST PAIN, AND INCREASING SHORTNESS OF BREATH. THE NURSING PRIORITY IS TO ENSURE THE
CHEST TUBE DRAINAGE SYSTEM IS FUNCTIONING OPTIMALLY AND TO REPORT ANY CHANGES IN RESPIRATORY STATUS TO THE
PHYSICIAN.

BLEEDING

BLEEDING CAN OCCUR FROM THE INSERTION SITE, FROM THE INTERCOSTAL VESSELS DURING INSERTION, OR FROM THE LUNG ITSELF.
SIGNIFICANT BLEEDING IS OFTEN INDICATED BY A SUDDEN, LARGE INCREASE IN DRAINAGE VOLUME OR A CHANGE TO BRIGHT RED
DRAINAGE. THE NURSE MUST MONITOR THE DRAINAGE CLOSELY, ASSESS VITAL SIGNS FOR SIGNS OF HYPOVOLEMIA, AND NOTIFY
THE PHYSICIAN IMMEDIATELY. MAINTAINING ADEQUATE INTRAVENOUS FLUID RESUSCITATION MAY BE NECESSARY.

INFECTION

THE INSERTION SITE IS A POTENTIAL PORTAL OF ENTRY FOR MICROORGANISMS. SIGNS OF INFECTION INCLUDE INCREASED REDNESS,
SWELLING, WARMTH, PURULENT DRAINAGE, AND FEVER. STRICT ASEPTIC TECHNIQUE DURING INSERTION, DRESSING CHANGES, AND
SYSTEM MAINTENANCE IS CRUCIAL FOR PREVENTION. |F INFECTION IS SUSPECTED, THE WOUND MAY NEED TO BE CULTURED, AND
ANTIBIOTICS MAY BE PRESCRIBED.

PAIN

CHEST TUBE INSERTION AND MAINTENANCE CAN BE A SOURCE OF SIGNIFICANT PAIN. NURSES MUST ASSESS THE PATIENT'S PAIN
LEVEL REGULARLY AND ADMINISTER ANALGESICS AS PRESCRIBED. NON-PHARMACOLOGICAL PAIN MANAGEMENT STRATEGIES, SUCH
AS REPOSITIONING AND DEEP BREATHING EXERCISES, CAN ALSO BE BENEFICIAL. THE PATIENT SHOULD BE ENCOURAGED TO REPORT
PAIN PROMPTLY SO THAT EFFECTIVE MANAGEMENT CAN BE IMPLEMENTED.

SUBCUTANEOUS EMPHYSEMA

THIS OCCURS WHEN AIR LEAKS FROM THE PLEURAL SPACE INTO THE SUBCUTANEOUS TISSUES OF THE CHEST WALL AND CAN
SOMETIMES EXTEND TO THE FACE AND NECK. |T IS OFTEN PALPABLE AS A CRACKLING SENSATION UNDER THE SKIN. \W/HILE
USUALLY NOT IMMEDIATELY DANGEROUS, IT CAN BE UNCOMFORTABLE AND MAY INDICATE A PERSISTENT AIR LEAK THAT NEEDS
FURTHER INVESTIGATION AND MANAGEMENT.

CHesT Tuse ReEMovAL PROCEDURES

ONCE THE INDICATION FOR THE CHEST TUBE IS RESOLVED, SUCH AS COMPLETE LUNG RETEXPANSION AND CESSATION OF AIR LEAK
OR SIGNIFICANT FLUID DRAINAGE, REMOVAL IS PLANNED. THE PROCESS REQUIRES CAREFUL PREPARATION, METICULOUS
TECHNIQUE, AND POST-REMOVAL MONITORING TO ENSURE A SMOOTH RECOVERY AND PREVENT COMPLICATIONS.



PREPARATION FOR REMOVAL

PrIOR TO REMOVAL, THE PHYSICIAN WILL ASSESS THE PATIENT TO ENSURE THAT THE LUNG IS FULLY RE-EXPANDED AND THAT
THERE IS MINIMAL OR NO DRAINAGE. THE PATIENT WILL BE PREPARED FOR THE PROCEDURE, WHICH MAY INCLUDE ADMINISTRATION
OF PAIN MEDICATION TO ENHANCE COMFORT. THE NURSE'S ROLE INCLUDES GATHERING NECESSARY SUPPLIES, SUCH AS STERILE
GLOVES, STERILE DRESSINGS, PETROLEUM GAUZE, ADHESIVE TAPE, AND A SUTURE REMOVAL KIT.

THeE REMoVAL PROCESS

THE CHEST TUBE IS TYPICALLY REMOVED BY THE PHYSICIAN. THE SUTURES ANCHORING THE TUBE ARE CUT, AND THE TUBE IS
SMOOTHLY AND STEADILY WITHDRAWN. AS THE TUBE IS REMOVED, THE NURSE MAY BE ASKED TO APPLY PRESSURE TO THE
INSERTION SITE. SIMULTANEOUSLY, AN OCCLUSIVE DRESSING, OFTEN A PETROLEUM GAUZE DRESSING TAPED ON THREE SIDES, IS
APPLIED TO THE SITE. THIS ALLOWS ANY RESIDUAL AIR TO ESCAPE BUT PREVENTS AIR FROM ENTERING THE PLEURAL SPACE.

PosT-ReMovAL MONITORING

FoLLowING REMOVAL, THE PATIENT IS CLOSELY MONITORED FOR SIGNS OF PNEUMOTHORAX, SUCH AS SHORTNESS OF BREATH,
CHEST PAIN, AND DECREASED BREATH SOUNDS. THE INSERTION SITE IS ASSESSED FOR BLEEDING, DRAINAGE, OR SIGNS OF
INFECTION. A CHEST X-RAY IS TYPICALLY PERFORMED WITHIN 24 HOURS OF REMOVAL TO CONFIRM LUNG RE-EXPANSION AND
RULE OUT PNEUMOTHORAX. THE PATIENT IS EDUCATED ON ACTIVITY RESTRICTIONS AND SIGNS AND SYMPTOMS TO REPORT TO
THEIR HEALTHCARE PROVIDER.

FREQUENTLY AskeD QUESTIONS

Q: WHAT IS THE PRIMARY FUNCTION OF A CHEST TUBE DRAINAGE SYSTEM?

A: THE PRIMARY FUNCTION OF A CHEST TUBE DRAINAGE SYSTEM IS TO REMOVE AIR, FLUID, OR BLOOD FROM THE PLEURAL SPACE,
ALLOWING THE LUNGS TO RE-EXPAND AND RESTORE NEGATIVE INTRAPLEURAL PRESSURE, THEREBY IMPROVING RESPIRATORY
FUNCTION.

Q: How CAN A NURSE ASSESS FOR AN AIR LEAK IN A CHEST TUBE DRAINAGE SYSTEM?

A: AN AIR LEAK IS TYPICALLY INDICATED BY CONTINUOUS BUBBLING IN THE WATER SEAL CHAMBER WHEN THE PATIENT EXHALES
OR COUGHS, ASSUMING SUCTION IS NOT ACTIVELY APPLIED. INTERMITTENT BUBBLING IN THE SUCTION CHAMBER MAY ALSO
SUGGEST A LEAK IF SUCTION IS ON.

Q: WHAT IS THE SIGNIFICANCE OF TIDALING IN THE WATER SEAL CHAMBER?

A: TIDALING/ THE RISE AND FALL OF THE WATER LEVEL IN THE WATER SEAL CHAMBER WITH THE PATIENT'S RESPIRATIONS,
SIGNIFIES THAT THE CHEST TUBE IS PATENT, THE PLEURAL SPACE IS INTACT, AND THE LUNG IS EXPANDING AND CONTRACTING
NORMALLY. ABSENCE OF TIDALING MAY INDICATE A PROBLEM.

Q: WHAT SHOULD A NURSE DO IF A CHEST TUBE BECOMES ACCIDENTALLY
DISCONNECTED?

A: IF A CHEST TUBE BECOMES ACCIDENTALLY DISCONNECTED, THE NURSE SHOULD IMMEDIATELY ATTEMPT TO RECONNECT IT. IF
DISCONNECTION IS FROM THE DRAINAGE UNIT, THE OPEN END OF THE CHEST TUBE SHOULD BE PLACED IN STERILE WATER TO
CREATE A TEMPORARY WATER SEAL AND PREVENT AIR ENTRY INTO THE PLEURAL SPACE. THE PHYSICIAN MUST BE NOTIFIED
PROMPTLY.



QZ How IS PAIN MANAGED FOR A PATIENT WITH A CHEST TUBE?

A: PAIN MANAGEMENT FOR A PATIENT WITH A CHEST TUBE INVOLVES REGULAR ASSESSMENT OF PAIN LEVELS AND THE
ADMINISTRATION OF PRESCRIBED ANALGESICS. NON-PHARMACOLOGICAL INTERVENTIONS LIKE REPOSITIONING AND DEEP BREATHING
EXERCISES ARE ALSO IMPORTANT. PATIENTS SHOULD BE ENCOURAGED TO REPORT PAIN PROMPTLY.

QZ WHAT ARE THE KEY NURSING RESPONSIBILITIES WHEN CARING FOR A PATIENT WITH A
CHEST TUBE DRAINAGE SYSTEM?

A: KEY NURSING RESPONSIBILITIES INCLUDE MONITORING DRAINAGE VOLUME AND CHARACTERISTICS, ASSESSING FOR AIR LEAKS
AND TIDALING, ENSURING THE SYSTEM REMAINS BELOW CHEST LEVEL AND IS FREE OF KINKS, SECURING THE TUBE, ASSESSING THE
INSERTION SITE FOR INFECTION, AND ADMINISTERING PAIN MANAGEMENT.

QI \WHEN IS A CHEST TUBE TYPICALLY REMOVED?

A: A CHEST TUBE IS TYPICALLY REMOVED WHEN THE LUNG HAS FULLY RE-EXPANDED, THERE IS MINIMAL OR NO AIR LEAK, AND THE
AMOUNT OF DRAINAGE IS SIGNIFICANTLY REDUCED, AS DETERMINED BY THE PHYSICIAN.

Q: WHAT ARE THE SIGNS AND SYMPTOMS OF SUBCUTANEOUS EMPHYSEMA?

A: SUBCUTANEOUS EMPHYSEMA IS CHARACTERIZED BY THE PALPABLE FEELING OF CREPITUS (A CRACKLING SENSATION) UNDER
THE SKIN, USUALLY AROUND THE CHEST WALL, AND CAN SOMETIMES EXTEND TO THE NECK AND FACE. |T INDICATES AIR LEAKING
INTO THE SUBCUTANEOUS TISSUES.
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