Vats sound

Johns Hopkins Health System hospitals, outpatient locations and home care services are
serving patients during inclement weather, with some practices switching to telemedicine visits.
Patients should contact their providers to confirm. If you have a MyChart account, please
contact your provider through MyChart. Posted Feb. Video-assisted thoracoscopic surgery
VATS is a type of surgery for diagnosing and treating a variety of conditions involving the chest
area thorax. It uses a special video camera called a thoracoscope. It is a type of minimally
invasive surgery. That means it uses smaller cuts incisions than traditional open surgery. One
common reason to do VATS is to remove part of a lung because of cancer. You have 2 lungs: a
right lung and a left lung. These lungs connect to your mouth through a series of tubes.
Through these tubes, the lungs bring oxygen into the body and remove carbon dioxide from the
body. Oxygen is needed for all functions of your body. Carbon dioxide is a waste product that
your body needs to get rid of. Most people can get by with having part of a lung removed, if
needed. Usually, the remaining lung tissue can provide enough oxygen and remove enough
carbon dioxide. During VATS, your surgeon makes several small cuts on the chest wall. The
provider puts a special camera and other small tools through these cuts. He or she might use
these tools to remove part of the lung, drain fluid from the lung, or do a procedure on the heart
or other region. You may recover more quickly after VATS than with the traditional open
approach. Healthcare providers can use VATS to do many procedures that used to need
traditional open surgery. Healthcare providers use VATS for a wide variety of conditions
involving the thorax. These include conditions of the lung and heart. You might need it to
remove a small portion of tissue if you have cancer. Your healthcare provider might use VATS
to biopsy part of the lung, the lymph nodes, the tissue around the lung, the tissue around the
heart, or the esophagus. Healthcare providers can use VATS to completely remove part or all of
an organ. For example, your healthcare provider might need to remove part or all of a lung
because of traumatic injury, infection, or cancer. VATS is also used to remove part or all of the
esophagus or the thymus, often because of cancer. Procedures on the heart may use VATS.
These include atrial fibrillation ablation, pacemaker lead placement, and repair to the mitral
valve. Many people who have VATS do very well. But there are some possible complications.
Some of these are:. Your age, other medical conditions you have, and the reason for your VATS
will help determine your risk for different complications. Before your surgery, ask your
healthcare provider about your specific risks. Your healthcare provider might need tests to see
how well your lungs are working. He or she may also want to check your overall health before
your surgery. These will depend somewhat on the reason for your VATS. Some of these might
include:. Inclement Weather Update. Health Home Treatments, Tests and Therapies. A number
of other procedures also use VATS. These include: Draining part of the lung as in an infection
Draining an abscess Draining fluid from around the heart as in an infection or inflammation
Removing restrictive fibrous tissue over the lung Doing surgery to prevent repeated pleural
effusions Treating gastroesophageal disease with surgery Fixing congenital problems of the
chest wall Treating paralysis or hernia of the diaphragm What are the risks of VATS? Some of
these are: Air leak Partial collapsed lung atelectasis Abnormal heart rhythms Excess bleeding
Pneumonia Collection of thick pus in the chest cavity empyema Wound infection Blood clot.
This can lead to pulmonary embolism or stroke. Shock Complications from anesthesia Your
age, other medical conditions you have, and the reason for your VATS will help determine your
risk for different complications. Ask your healthcare provider about what you need to do to get
ready for your VATS. In general: You may need to stop taking certain medicine before the
surgery, like blood thinners. Talk with your healthcare provider about all the medicines you
take, including over-the-counter medicines. If you smoke, you need to quit before your surgery.
Ask your healthcare provider for resources to help you. Daily exercise is an important part of
getting ready. Ask your healthcare provider what kind is best for you. You might need to do
breathing exercises with a device called a spirometer. Avoid eating or drinking anything after
midnight before your surgery. Some of these might include: Chest X-ray to see the heart and
lungs Chest CT scan to get more detailed pictures of the lungs Positron emission tomography
to look for cancer tissue Electrocardiogram to check the heart rhythm Pulmonary function tests
to see how well your lungs are working Blood tests to check overall health Any hair over the
surgical area may be removed with clippers before the surgery. What happens during VATS?
Ask your healthcare provider about what to expect during your VATS. In general: You will
probably get antibiotics to help prevent infection. You will be given anesthesia before the
surgery starts. It will cause you to sleep deeply and painlessly during the operation. The
operation will take several hours. Your surgeon makes several cuts over your chest wall. The
surgeon puts a small video camera thoracoscope through one of these incisions. The surgeon
puts other small instruments through other small incisions as needed to do the procedure. Your
surgeon does the procedure. For example, he or she may remove part of a lung. If you need to

have part of your lung removed because of cancer, your surgeon might take out some lymph
nodes as well. These can help show how advanced a cancer might be. Once the procedure has
been completed, the camera and other instruments will be removed. Your surgeon will
surgically close the chest incisions. A bandage will be applied. What happens after VATS? Ask
your healthcare provider about what to expect after your VATS. In general: When you wake up,
you might feel confused at first. You might wake up a couple of hours after the surgery, or a
little later. You will be hooked up to several machines so the medical staff can carefully watch
your heart rate and other vital signs. You may get oxygen through small tubes placed in your
nose. You will feel some soreness. If you need it, you can ask for pain medicine. You will
probably have a chest tube to help collect fluid from your lungs. You will use a device that
encourages you to breathe deeply to prevent an infection from developing. You may wear
special stockings to help prevent blood clots. You will need to stay in the hospital for a few
days. After you leave the hospital: Make sure you have someone to drive you home. You will
also need some help at home for a while. You will probably have your stitches or staples
removed in a follow-up appointment. Be sure to keep all your follow-up appointments. You may
tire easily after the surgery. But you will gradually start to recover your strength. It may be
several weeks before you fully recover. You need to be up and walking several times a day. Ask
your healthcare provider when it will be safe for you to drive. Avoid lifting anything heavy for
several weeks. Follow all the instructions your healthcare provider gives you for medicine,
exercise, diet, and wound care. Call your healthcare provider right away if you have any signs of
infection, fever, swelling, or pain that is getting worse. A small amount of drainage from your
incision is normal. It is inspired partly by the ability to shoot specific parts in the turn-based
combat system of Fallout and Fallout 2. It is also used to provide a visually dynamic combat
experience. Although known to be a product of Vault-Tec Industries , the developmental origins
of this advanced combat technology have been lost to time. By , the Robotics branch of The
Institute had managed to receive permission from Father to enhance the capability of a
Generation 3 synth brain, creating an emulation of V. While using V. Various actions cost Action
Points , and the user can target specific body areas for attacks, inflicting specific injuries. When
using V. However, there may be other points available when facing off non-humanoid creatures
e. When targeting a part, the screen displays a percentage of how likely the attack will hit the
targeted area based on distance from the target, visibility of the targeted body part, and combat
skill. The readout also displays the overall condition of the body parts on the target. The bar will
be empty when the limb has been crippled. Note that the indicator shows the weapon's
maximum non-critical potential damage that the weapon would do if the character's relevant
combat skill e. Small Guns were at If the character's combat skill is less than , they will do less
real damage with each attack than what the V. On the other hand, achieving a critical hit such as
a Sneak Attack Critical can potentially produce more real damage than the indicator shows.
Unlike previous Fallout games, it is not possible to target the eyes or groin, nor target any
individual body parts in melee and unarmed combat. However, one can still strike specific limbs
without aiming for them, and still cripple and dismember enemies. Also, unlike in previous
games, children cannot be targeted. Although body part damage can be achieved through
manual aiming, V. Crippling any body part will result in the target momentarily pausing to clutch
the now crippled body part or reel from the injury. When using explosive and melee weapons
specific body parts cannot be targeted while in V. The enemy is simply targeted as a whole. The
effects of crippling specific body parts are listed below. It is mostly unchanged in principle from
Fallout 3. While largely similar in Fallout 4 , V. Instead of freezing time as in previous games, V.
Melee player characters only benefit from critical hits while in V. They can queue up attacks on
multiple opponents with the slowed time benefit, so long as targets are in range. With the Blitz
perk, this becomes less of an issue; with Blitz, that base damage gets multiplied by the
distance, then sneak attack and critical bonuses for massive damage. Sneak build player
characters can score a critical hit on a sneak attack along with the Blitz perk, which will let one
deal even more damage. An enemy may use a melee attack during the V. As opposed to its
predecessors, thrown explosives like the Fragmentation grenade cannot be directly used in V.
Grenades can be used in conjunction with V. S one can use the Demolition Expert perk at rank 2
to get the throwing arc for precision attacks , then entering V. Critical hits are no longer
randomized; instead, attacks in V. At 10 luck, one can expect it to take about 5 hits to build the
critical meter to full. The Critical Banker perk allows storage of more than one Critical Hit. Once
full, a player character can choose which of their shots will be upgraded to a critical. Critical
Hits are also guaranteed to hit, regardless of the actual V. Once used, the critical hit drains the
bar and it must be recharged before another critical hit can be made. The amount of Action
Point consumption and critical damage a weapon will do is based on the weapon type and
ammunition type;. All mod AP costs stack by direct addition. Rate of Fire is the biggest

indicator of how many shots one can queue in V. There is a dramatic difference in the amount of
V. Scopes increase the number of points consumed while reflex sights decrease the amount.
Due to the online multiplayer nature of the game, V. The new real-time V. Another consequence
of the real-time combat is that it is possible for opponents to dodge the attack as if the player
character were aiming manually , making V. It also leaves player characters more vulnerable to
attacks than in previous games. Actions cannot be queued and are instead taken immediately
after selecting a target's body part and attacking it. The critical meter from Fallout 4 returns,
allowing one to make a critical strike on an opponent by pressing the button shown in the V.
However, unlike Fallout 4 , attempting to activate V. This hinders using V. Because it is based
heavily on Fallout 4 , use of V. Its use is governed by a red meter shown next to the main right
flipper that slowly fills as the player attacks enemies, but can instantly be refilled when VATS is
spelled on the table's four upper rollovers. There are two perks that enhance the V. Using it
twenty times in a single session grants an extra ball. Artist Grant Struthers prototyped the V.
This wiki. This wiki All wikis. Sign In Don't have an account? Start a Wiki. This section is
transcluded from Fallout: New Vegas combat. To change it, please edit the transcluded page.
Fallout 4 overviews. Main article: Big Leagues. Main article: Demolition Expert. Main article:
Fallout 4 perks. Main article: Action Points. Main article: Fallout 4 weapon mods. Categories :.
Cancel Save. RDF feed. Has platform. Universal Conquest Wiki. FandomShop Newsletter
GalaxyQuest. The following is based on Fallout 4 cut content. End of information based on
Fallout 4 cut content. Random encounters. The following is based on unverified behind the
scenes information and is speculative and may not be accurate. End of information based on
unverified behind the scenes information. Home Discussions Workshop Market Broadcasts.
Change language. Install Steam. Store Page. Fallout 4 Store Page. Global Achievements. Zes
View Profile View Posts. I'm playing a survival character for sometime and around 36 level i
started to get freezes on vats. Dont know why and nothing worked out that i could get from
internet. Any help? Showing 1 - 15 of 17 comments. Now i cant even play the game. What am i
gonna do? I tried to verify integrity of game files and it is now downloading the whole game.. Is
this game trolling me? Why bethesda doesnt solve this, this issue is around for a very long time
it seems. I might quit playing fallout. Last edited by Zes ; 8 Feb, pm. I have never figured out any
rhyme or reason with the VATS lockups. The only thing I do know is some days I am plagued
with them happening every twenty minutes to an hour or so apart. Then other times I cna go
days without ever having one. One thing I do theorize is the reload sound of your weapon
conflicts wiht the sound of entering VATS. Whenever it locks up, there is no entering VATS
sound. I get freezes if I don't finish reloading, if I enter vats before my blood splatter makes its
journey out of my view it freezes with my blood in my face , or if I activate vats while staggered.
I guess it does make sense. You shouldnt be able to use vats while reloading or staggered. I do
wish there was something that made vats inaccessible because I tend to use it as a panic button
to reduce damage while getting a quick kill. My last freeze was on out of combat completely.
One of my villagers was walking like she was hurt and i wanted to check her health on vats and i
got another lockup. There is a mod that fixes this. I don't know the link to the mod but it's easy
to find in google. Yep i tried that mod, it is a script replacement actually. It delays those effects
till you exit vats. It was looking very promising but didnt work. Damn that sucks. I just found it
myself but I don't use survival mode anymore. Last edited by MeoWeoMeow ; 17 Apr, am.
Originally posted by Bergman :. Who Shat My Pants? View Profile View Posts. Bit of a necro,
but if it helps someone In my case, it appears to be caused by Grim Reapers Sprint. Figured that
the way that it froze it was tied to a perk that affects VATS as a lot of folks suspect. Seemed to
get worse the more levels of GRS I had, which made sense. Removed all levels, tested without
issue. However, I was able to take the perks again - at level 3 now - and still not crashing. This is
NOT unexpected - perk load order, script order, a glitch, whatever - possible that removing and
re-adding is all I needed. Have over VATS kills since testing started - no issues at all. Keep in
mind this was MY particular game and, sadly, the issue may recur. Possible that the game is
calculating before the shot is taken, there is a problem and Good luck folks - maybe this will
help, maybe it will lead you to your own solution. Nah, it happens without Grim Reapers Sprint.
It has more to do with being afflicted by a debuff like hunger, tired, or thirst while in VATS. If you
keep up on those the problem becomes nearly nonexistant. There was a mod that allegedly
fixed it, but I still had a freeze with the mod. Originally posted by Bored Peon :. Last edited by
Who Shat My Pants? I'm avoiding to use these kind of items for now, havent had a crash so far.
Originally posted by Zes :. Per page: 15 30 Date Posted: 8 Feb, pm. Posts: Discussions Rules
and Guidelines. Note: This is ONLY to be used to report spam, advertising, and problematic
harassment, fighting, or rude posts. All rights reserved. All trademarks are property of their
respective owners in the US and other countries. Some geospatial data on this website is
provided by geonames. View mobile website. Home Discussions Workshop Market Broadcasts.

Change language. Install Steam. Store Page. Fallout 4 Store Page. Global Achievements. This
particular sound bug occurs anytime you begin a conversation with someone. The sound
becomes very distant and faded, impossible to hear everything being said. The brute fix I've
been using is to spam the analog sticks to move out of the conversation view, because the
NPCs keep talking even after you break out of this view. At least this way you can move a bit
and hear something. It's gamebreaking in the sense of not being able to gain necessary
information about what to do, how to do it, and how to respond in order to get someplace with
an NPC. Showing 1 - 15 of 22 comments. Hi, Your not alone as I am having the exact same issue
playing on console ps4 and I aint had any luck yet in terms of fixing it. I have a feeling its
something to do with something that happened to me in a particular part of the game where a
loud sound kept registering it was after i killed a turret and it continued to make the sound,
louder the closer I was to it. Now I question if this is the cause because it happen around the
same time. Try load an earlier save and see if you still have the problem. I have not tried this yet
but will tonight. It is annoying, Turn subtitles on in the meantime to make sure you don't miss
out on anything. Iv'e also noted the sounds for moving things between your INV and selling is
quieter and also the sound when a bobby pin breaks or lockpick is unlocked. Let me know if
you find some sort of fix :. Could also try start a new game just to see if it still has the problem.
So strangely my issues have been resolved as of this morning. There is only one thing that I can
think of that I did inbetween the last time the sound wasn't working until it was fixed. I verified
my game content, Now, I don't think on a playstation you would have this option, unless you've
downloaded the game, and I'm still not sure how Sony allows you to check your file integrity. In
any case, there is a theory that loud bangs or explosions have triggered this bug. I started
having the problem after winning the "Touchdown" acheivement where I got blown up. Not sure
if just playing on an going back into battle until it sort of goes away is any sort of fix, but its
possible that the bug is fixed with louder combat exchanges. Good Luck. Use subtitles to
ensure that you dont miss anything in the meantime. Meatstik View Profile View Posts. I fixed
this on my pc with the Soundmax integrated sound card by unchecking the box that says
Enable Sonic Focus Processing under sound effects on the sound card properties. I would look
for something similar in your setup. Okay so when switching back to "speakers" I still have this
problem. With the headset on I can hear everything properly. As soon as I set everything to
stereo, all the sound worked perfectly. User View Profile View Posts. Thank you so much mate
this worked first time for me after everything else i tried! Originally posted by Hugh Jasol :.
Originally posted by Konrad :. Falllout 4 only supports stereo?? I'll chime in with my Fallout 4
stereo issues based on Windows 10 and a quad speaker setup with the analogue sound
channels green and black. Windows Setup recoginizes the 4 speakers; configures and tests
okay for a quad setup. But I get no sound from the rear surround speakers from Fallout 4. Only
the front speakers work fine with Fallout 4. Is there anyone out there with a quad setup that
actually works? I keep thinking and hoping this is an ini file issue. To fix this problem go to your
PC sound settings and remove a tick on "Center" from "Optional Speakers". Originally posted
by Zar :. Fragmentalizer View Profile View Posts. Had the same diolauge issue, Fallout 4 only
supports stero sound. Per page: 15 30 Date Posted: 11 Nov, pm. Posts: Discussions Rules and
Guidelines. Note: This is ONLY to be used to report spam, advertising, and problematic
harassment, fighting, or rude posts. All rights reserved. All trademarks are property of their
respective owners in the US and other countries. Some geospatial data on this website is
provided by geonames. View mobile website. I'm new to this site so if I'm not doing this right I
have a question that none of my doctors will answer. Since my lobectomy last December I am
wheezing especially first thing I the morning. I've never had asthma in my life. I also don't
believe I have it now. But I am wheezing. When I first asked my doctors about it Does anyone
else have this issue? And what is causing it? Like I said I have never had asthma or any
allergies. Hello, I had a lower right lobectomy on with the vats procedure. I weeze and have mild
copd, I was a 35 year smoker so I know thats why I weeze. I was perscribed inhalers and used
them initially while recovering. I don't use them now but sometimes I will weeze, and I attribute
that to all the years of smoking and the copd. This might not be the case for you as I know that
everyone that gets lung cancer is not a smoker. I wish you well and sorry you had to find us. My
wheezing did not start until after surgery. That is my question. But never had any wheezing I'm
wondering if I'm having a reaction to the staples they used to seal me up. I know I'm reaching
with that thought but to not get an answer from my doctors makes me wonder. But had my first
scan NED. Im now on the countdown for the second scan. I must add some days I have no
wheezing. Some days it's all I do. I guess it will remain a mystery. I was offered a steroid inhaler
but nixed that. I'm not really sure about those and the adverse effects. But lately I'm thinking of
reconsidering. Kazzy B, I had the right upper lobe removed and also several lympth nodes in
August last year. I have never smoked and my tumor was found after an x-ray for phenumonia. I

had Vats surgery. I use an inhaler twice a day and I have an emergency enhaler also. I still
wheeze quite abit and get short of breath when I do something really physical. The Drs have told
me it was something called Stryders. Hope this helps. The content on this site is for
informational purposes only. It is not a substitute for professional medical advice. Do not use
this information to diagnose or treat a health problem or disease without consulting with a
qualified healthcare provider. Please consult your healthcare provider with any questions or
concerns you may have regarding your condition. Use of this online service is subject to the
disclaimer and the terms and conditions. Skip to main content. Cancer Survivors Network. Click
here to search public areas. Forgot username or password? Not a member? Register now.
Wheezing after lobectomy. Log in or register to post comments. Aug 29, - am Hi. Aug 29, - pm
kazzyb Hello, I had a lower right lobectomy on with the vats procedure. Aug 29, - pm Wheezing
My wheezing did not start until after surgery. Texas Mimi Posts: 2 Joined: May May 18, - pm
wheezing Kazzy B, I had the right upper lobe removed and also several lympth nodes in August
last year. Skift sprog. Installer Steam. Fallout 4 VR Butiksside. Am i the only one who
experiences this? Any solutions? Viser 1 - 15 af 15 kommentarer. Try the bullet time mod
version 1. I never play with vats. Huh, I don't mind that sounds but if they really ruin your game
make this: 1. Make a new file s with the name s of the sound that is disturbing you and change
the filetype in xwm. Now you should have a empty soundfile. If it doesn't work, you need a real
empty sound file, look at those "no sound xyz" mods and take it from there. You must have your
game enabled for using mods. Enjoy the game! It's strange because in the non-VR version the
annoying sound isn't there.. Could there be some corruption in the sound files? I switched the
soundpack from the original Fallout No real reason to use it. I played the flat version for hours.
Never used it in there either. And I played the first Fallout title 3 times all the way through. I
enjoyed the hell out of the turn based fighting. Kinda ruins the immersion. I'm an assassin. I
want to do my kills myself, missed shots and all. OP, could you record or describe the sound at
all? Are you talking about a specific sound effect, or the way sound is filtered when VATS is
active? As to using VATS or not, that is irrelevant to the question. That's like someone saying
"my car is making a funny noise and shaking a lot" and you replying "I prefer to work from
home". Oprindeligt skrevet af DrSarcasmo :. Sidst redigeret af Bob Loblaw ; The sound is hard
to describe.. It can't be meant to be like this.. Oprindeligt skrevet af tjameu :. Oprindeligt skrevet
af Beeper :. Changing sound devices does not solve it I also tried to use the soundpack from
the original Fallout 4, also no difference. Also the sky seems to flicker when it happens I have
no problems in the original Fallout 4 playing in 4k.. Sidst redigeret af tjameu ; Per side: 15 30
Diskussionsregler og retningslinjer. Alle rettigheder forbeholdes. Vis mobil-webside. With the
advent of minimally invasive surgery, video-assisted thoracoscopic surgery VATS has
developed substantial traction since its introduction in the early s 1 - 4. Despite some initial
trepidation regarding comparative safety profile and oncologic equivalence to thoracotomy,
VATS approaches are becoming a mainstream technique within the discipline of thoracic
surgery 5 - 7. This minimally invasive approach is currently employed for diagnostic and
therapeutic lung surgery, as well as other procedures involving the mediastinum, chest wall,
pericardium, esophagus and diaphragm. Emerging data continues to support the safety of
VATS with associated decreases in postoperative morbidity, pain scores and hospital length of
stay 8 - In addition, various reports have demonstrated equivalence with regards to oncologic
and long-term survival outcomes 11 , Recent efforts have focused on expanding the application
of VATS to high-risk patients with poor preoperative performance status as well as the elderly
13 , While some technical concepts are transferrable, the transition has led to increased
complexity and a steep learning curve. The latter remains the largest obstacle to widespread
application of VATS. As new trained thoracic surgeons continue to expound their minimally
invasive armamentarium, the technical considerations distinguishing minimally invasive
approaches [including VATS and robotic-assisted thoracic surgery RATS ] continue to be
defined. Most VATS training principles focus on correctly choosing the appropriate VATS
candidate and outlining unique technical approaches to thoracoscopic surgery. Just as
valuable however is to consider when VATS should not be considered, and even more
important, when a case that began as VATS should be converted to thoracotomy, and if so, then
how. This chapter outlines some of the technical differences in choosing the different surgical
approaches, and outlines contraindications to VATS, and the various considerations when
converting from thoracoscopic surgery to open thoracotomy. The scope of thoracoscopic
approaches continues to evolve and expand. Minimally invasive thoracic surgeons are eager to
demonstrate the limitless scope of VATS and in so doing have demonstrated remarkable
proficiency and outcomes. Nonetheless, a selection bias exits and VATS technical aptitude
continues to demonstrate large variance Over the last 3 decades, the contraindications of VATS
have continued to decrease. Surgeons have been able to extend indications and overcome

previous challenges. Historically, contraindications to VATS included: prior chest surgery,
neoadjuvant chemotherapy or radiation, central or endobronchial lesions, chest wall
involvement and vessel involvement Today the only documented absolute contraindication to
VATS is the inability to achieve adequate visualization of the hemithorax. Patients who cannot
tolerate single lung ventilation and situations in which lung isolation is not possible previous
pneumonectomy on the contralateral side, challenging airway anatomy, technical challenges
with double-lumen endotracheal tube placement or bronchial blockers typically are not
amenable to thoracoscopic approaches. In addition, the use of VATS for spontaneously
breathing patients continues to increase, with the assistance of regional anesthesia and
conscience sedation. The limitations of VATS in redo surgery have been challenged recently,
particularly given the fact that thoracoscopic approaches facilitate adhesiolysis and
visualization of the pleural space. Some argue that complete mediastinal lymphadenectomy is
limited in VATS, however published retrospective series have repeatedly demonstrated
comparable efficacy of nodal dissection between both VATS and thoracotomy 31 - It is
important to note however, that these only stand as relative contraindications. Many surgeons
are not limited by these factors and consider VATS as an advantage in these scenarios,
particularly due to heightened visualization. Nonetheless, for less experience individuals, the
above represent obstacles that tend to sway the surgical decision-making towards
thoracotomy. Even when VATS techniques are chosen in such scenarios, there is often a low
threshold for conversion intraoperatively. An important distinction needs to be made between
conversion to thoracotomy and the planned use of thoracoscopy as an adjunct to an already
planned open resection via thoracotomy. Given the amply available technology, surgeons may
often choose to perform an intra-operative VATS exploration prior to thoracotomy. In such a
setting, this should not be considered a conversion. Surgeons often begin with a thoracoscopic
port placed in the anterior axillary line anywhere in the 8thâ€”9th intercostal space and
ultimately utilize that incision as the site for chest tube insertion at the end of the procedure.
This is distinctively different from aborting a planned VATS procedure and performing a
thoracotomy. This technique is often utilized when undertaking a planned large resection. Even
in the era where preoperative staging technology continues to improve and minimize false
negatives. In the setting of extensive surgery, surgeons can utilize VATS as a prior assessment
of the hemithorax and the pleural space prior to committing the patient to a thoracotomy. This
can prove advantageous in evaluating for disseminated pleural carcinomatosis, examining
pleural effusions prior to resection in order to rule out metastatic disease, and in performing
biopsies in order to establish a definitive diagnosis. Moreover, intraoperative pleuroscopy can
assist in planning a thoracotomy to locate the ideal location of the incision. This is particularly
true in the setting of large tumour involving the chest wall or Pancoast tumors. Adjunctive VATS
is not only limited to a single port, and often multiple other ports can be used to facilitate the
insertion of minimally invasive VATS instruments in order to assist with the planned resection.
At times, parts of the resection can be performed thoracoscopically such as vessel division,
fissure completion, nodal dissection and thereafter, the remaining extended resection can
follow via thoracotomy. Published reports outlining the conversion rate from VATS procedures
to thoracotomy vary, and differ based on surgeon experience, institutional practice patterns and
type of resection. Early single-center cohort studies by Krasna et al. Continued experience has
led to a decrease in reported conversion rates. The evolution of time and heightened experience
has led to greater surgeon resolve in pursing VATS approaches for operations that would only
be deemed feasible via thoracotomy. Moreover, continued technologic advances have also
allowed for an expansion of technique. Better equipment that is easier to use allows for easier
and safer conduct of operations. Accordingly, this has certainly contributed to the decrease in
conversion rates of VATS operations. Intraoperative complications typically are the result of a
surgical misadventure due to surgical error or a complicated procedure leading to an adverse
outcome either due to difficult dissection or poor technique. The most concerning complication
leading to conversion is bleeding from the pulmonary artery or arterial branches. This can be a
result of inadvertent injury during dissection or excessive tension during retraction leading to
vascular rupture. Indeed, this can even be misconstrued as stapler malfunction, when in reality
it represents an operative error. Injuries can also occur to the pulmonary vein leading to
bleeding, esophagus, or bronchus. Moreover, large tumors or masses may often limit adequate
visualization and require excessive force of retraction. Such a force can lead to vessel rupture
and dangerous bleeding. Despite a large variance in rates of conversion, the literature
demonstrates that bleeding and vascular anatomical variations remain a major cause for
conversion from VATS to a thoracotomy. This is a consistent finding irrespective of how often
conversion occurs. Similarly, in a published abstract reviewing the results of 1, VATS
lobectomies from Cornell, there were 66 6. In contrast to surgical error, technical challenges can

also lead to conversion to thoracotomy, and are the result of equipment failure or limited
visualization rendering the VATS approach either non-feasible or unsafe. Examples of technical
causes of conversion include stapler malfunction, poor visualization or limited access to
necessary minimally-invasive equipment. Although staple line malfunctions can be associated
with bleeding particularly when attempting to ligate pulmonary vessels , these challenges may
not necessitate emergent conversion, and are often results of poor procedural progression. Of
note, it is important to ensure proper utilization of equipment for optimal results. For example,
the use of metal clips during hilar or parenchymal dissection can interfere with the appropriate
stapler function and lead to significant bleeding. This type of limitation is more frequent when
performing anatomic lung resections, esophagectomies or mediastinal VATS surgery. Examples
of anatomic features complicating VATS procedures include: fused fissures, calcified lymph
nodes in close proximity to pulmonary artery branches, dense pleural adhesions with limited
working space or visualization, chest wall invasion necessitating a large incision, aberrant
anatomy, morbid obesity or large tumour size with difficulty removing the specimen via a
standard utility incision. CT scans of the chest with contrast are an integral and necessary part
of the preoperative work-up for most patients, and provide fine detail outlining any aberrant
anatomy particularly abnormal vasculature or airway changes, as well as involvement of
adjacent structures. The presence of calcifications and dense hilar adhesions should always
alert the surgeon as to the probability of a difficult dissection, and potentially a low threshold
for conversion. Samson et al. During VATS, non-anatomic or sublobar resection, it can
sometimes be difficult to identify a specific lesion. This is more typical with central small
lesions, partly solid or pure ground glass opacities. If the anatomic location of a nodule is not
easily correlated between preoperative imaging and thoracoscopy, then careful palpation of the
lung may need to be performed by thoracotomyâ€”although a VATS utility incision may also
prove valuable for this purpose. Oncological conditions represent the most relative indication
for conversion, and heavily rely on surgeon experience and comfort. The presence of
mediastinal nodal disease requiring mediastinal lymphadenectomy can serve as an indication
for conversion to some surgeons in order to assure adequate removal of lymph nodes. Local
invasion is also a common cause of conversion, however, with improved technology and
precision of preoperative imaging, invasion has become much less of a surprise to surgeons
than historically. Finally, inadequate oncologic surgery via VATS is a clear cause to perform a
thoracotomy for adequate resection. As important as the technique of conversion, is the ability
to make a timely and systematic decision to abort a VATS procedure. The choice to convert to a
thoracotomy is not only made at times of emergencies or to deal with intra-operative
catastrophes. Given the large difference in surgeon expertise and comfort the determinants of
need for conversion will always vary. Nonetheless, surgeons should have a clear perception of
their abilities and level of comfort and identify individualized criteria serving as markers of the
need for conversions. This is often a fine balance that evolves over time. One must anticipate
the complexity of an operation and develop a sense of anticipation when continued VATS may
prove excessively challenging. Preoperative imaging identifying features of pleural thickening
and calcifications can assist in identifying VATS procedures at high risk of conversion Certain
characteristics can allow surgeons to anticipate the need for conversion prior to any injury or
forced thoracotomy. Failure to progress via thoracoscopy is always a sign of possible need for
conversion. Of course, progress is a vaguely defined concept lacking specific qualifiers.
Nonetheless, surgeons should have an internal assessment of their ability to progress through
the various technical steps of an operation. Other identifiers of a low threshold for conversion
include: calcified lymph nodes, extensive perivascular scarring, extensive pleural adhesions
limiting visualization or the need for proximal vascular control. Most importantly, surgeons
must be aware that a conversion from VATS to thoracotomy does not represent surgical failure.
VATS and thoracotomy are means that are available to the surgeon for the completion of the
task. A safe and planned conversion does not constitute technical incompetence. This is an
important fallacy that should not guide surgical decision making when performing any VATS
operation. There are essentially two types of conversions: planned and emergent. Based on the
type of conversion, the approach to thoracotomy can differ. Once the decision to convert to
VATS is made, several important conversion principles need to be followed. These generally
apply to the context of emergent and planned conversion. Firstly, it is important to maintain
visualization during the conversion. This can guide the incision, and also ensures safety. With
the thoracoscope in place, it is easy for the surgeon to have the assistant hold the camera in
place to maintain visualization of the hemithorax. The camera allows for choice of the correct
interspace for entry into the chest and assists in surgical planning. In the setting of bleeding
from a pulmonary arterial branch or the pulmonary vein, it is crucial to maintain visualization of
the bleeding vessel. Usually, the bleeding is temporarily controlled with local compression and

pressure. If during conversion, loss of control occurs, visualization can alert the surgeon for the
need to re-establish control or expedite the conversion. The camera can also serve the added
benefit of maintaining good communication within the operating room, and keeping team
members aware as to the nature of the situation. For example, if the anesthesiologist can see
that bleeding is controlled, then he or she can accordingly plan for resuscitation as necessary.
Finally, if conversion is due to limited visualization due to dense adhesions requiring
decortication, the camera is an important adjunct to assist in performing adhesiolysis even
through the thoracotomy incision. This is particularly useful when mobilizing the lung in the
apex of the lung or the diaphragmatic sulcus. If bleeding is present, it is imperative to have
thoracoscopic control of bleeding while performing the thoracotomy. When bleeding is present,
the focus should first be on achieving control without worsening the situationâ€”not on the
performance of the thoracotomy. Several steps are important when substantial bleeding is
encountered. Keeping visualization is the first key step. The assistant holding the camera
should retract the camera far enough to prevent soiling the lens with blood, and yet maintain an
accurate view of the site of bleeding. Adequate suctions must be available, and should be used
by the assistant and surgeon to maintain a clear field. When substantial bleeding exists, two
suctions should be available. Certain maneuvers can also be used to temporarily control
bleeding while conversion occurs. The most conservative approach is to tamponade the
bleeding with gentle pressure using a pledgetted thoracoscopic instrument. The pulmonary
vasculature represents a low-pressure system, and accordingly, local pressure can often
sufficiently control bleeding. It is crucial to resist the tendency to apply excessive pressure over
a bleeding area, even if only partial control is obtained. Most disastrous outcomes are a result
of a series of actions leading to a larger, uncontrollable tear, usually secondary to excessive
force over delicate vascular structures. Other control measures include the use of topical
hemostatic agents, thoracoscopic clipping of bleeding vessels or intracorporeal suturing. If an
initially controlled situation begins to bleed again while converting, focus should be placed on
re-establishing control if possible prior to expediting conversion. Occasionally, retracting and
pushing the lung on top of a bleeding vessel might help with partial control, until safe open
access is achieved. The choice of incision needs to be guided based on the operation being
performed and the location of bleeding if that is the reason for conversion. In a controlled
situation, the use of muscle sparing thoracotomies can serve as a middle-ground between a
large posterolateral thoracotomy and minimally invasive techniques. Preserving the latissimus
dorsi and serratus anterior muscles potentially minimizes post-operative pain, and does not
require extensive operating time. Based on the extent of thoracoscopic dissection already
performed, the thoracotomy incision may be tailored for the completion of the procedure. If
several steps of the operation had already been completed, smaller incisions may be feasible
for the completion of the procedure. Of course, in the context of an emergent conversion for
bleeding, one must not compromise adequate exposure for fear of post-operative pain. In an
emergent situation, a standard posterolateral thoracotomy should be performed irrespective of
the incisions already present. VATS incisions, which are typically small and not associated with
any rib spreading will add minimal morbidity to the thoracotomy being performed and should be
disregarded when the need for quick conversion exists. In the setting of a planned conversion,
the surgeon may choose to tailor their incision in order to incorporate one or more of the VATS
incisions in place. In fact, some surgeons plan their thoracoscopic incisions along the line of a
thoracotomy incision should one be required. Finally, the camera port can continue to be used
for visualization, and at the end of the procedure can serve as the chest tube insertion site.
Most importantly, effective and clear communication is vita during the process of conversion.
With the entire team focused and aware, a series of clear instructions and demands should be
given outlining the need for equipment, additional intravenous access, blood products and
personnel. At such a critical juncture, communication is as important as the technical
maneuvers to be performed. The surgeon should maintain constant dialogue with the
anesthesiologist and together, both should outline a resuscitative and operative plan. The core
tenant of performing minimally invasive surgery is to ensure safety and not to comprise
surgical outcomes for the sake of a smaller incision. Evidence demonstrates that complication
rates are greater following VATS conversions as compared to procedures entirely performed
thoracoscopically. Retrospective cohort studies have shown that as compared to completed
VATS operations, VATS conversions were associated with increased risk of postoperative atrial
fibrillation, increased length of stay, increased duration of chest tube drainage, as well as
longer operating time and greater estimated blood loss 47 , Interestingly, these findings are not
echoed when comparing converted VATS operations to planned resections via thoracotomy. In
such a context, VATS conversion has only been independently associated with longer operating
time, but no difference in immediate and long-term postoperative outcomes 16 , These findings

are to be expected, given that cases requiring conversion likely represent a subset of attempted
VATS procedures with increased complexity and accordingly, greater likelihood of
postoperative complications. The reported conversion rate was 5. The data demonstrated that
while infrequent, VATS intraoperative complications were not always necessarily related to
surgeon experience, highlighting the importance of planning and preparation. Importantly,
patients who had intraoperative complications also had associated post-operative
complications with worsened immediate outcomes. Accordingly, in their publication, the ESTS
outlines recommendations and preventive measures resulting from panel discussion reflective
of the complications presented in the report. These are valuable, and should be seriously
evaluated and considered by surgeons performing VATS surgery Much of the literature
evaluating VATS conversions is based on retrospective single-institution reviews and is
inherently subject to selection and recall bias. More importantly, the majority of publications on
the topic of conversion to thoracotomy are in patients undergoing lobectomies. While
conversions during sub-lobar resections are less likely, they do constitute a small subset of
converted proceduresâ€”typically in the setting of an unidentifiable nodule not amenable to
resection. Moreover, the indications for VATS continue to expand, with a large array of
operations
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being performed thoracoscopically, including mediastinal and foregut surgery. With a growing
procedure base, the causes for conversion will continue to change based on the associated
technical challenges of difference procedures. For example, minimally invasive
esophagectomies with a thoracoscopic component are less likely to require conversion due to
pulmonary arterial bleeding. However, a conversion to thoracotomy may be the result of
inadvertent airway injury, inadequate resection margins or inability to perform a proper
anastomosis. As the prevalence of VATS operations and indications continue to grow, the
incidence of conversions will naturally continue to decrease given the heightened experience
and comfort. However, the implications surrounding conversions will continue to evolve, and
will require careful analysis in order to improve patient outcomes and surgeon aptitude. Open
thoracic surgery: video-assisted thoracoscopic surgery VATS conversion to thoracotomy.
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