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Introduction

Background

The utilization of hyperthermic chemotherapy as an 
adjuvant to cytoreductive surgery (CRS) dates to the 
1980s with initial applications in cases of peritoneal 
carcinomatosis (1). The advent of this “double-hit” therapy 
was based on the synergistic effects of a local cytotoxic 

agent with maximal penetration ensured by a hyperthermic 
env i ronment  (2 ) .  The  promise  o f  hyper thermic 
intraperitoneal chemotherapy (HIPEC) rapidly translated to 
applications in thoracic surgery. Hyperthermic intrathoracic 
chemotherapy (HITHOC), similar to HIPEC, employs 
a concentrated dose of chemotherapy infused in warmed 
normal saline that is circulated in the chest immediately 
following CRS. In establishing both a high local and low 
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systemic concentration of chemotherapeutic agent toxicity 
is minimized in the setting of a highly targeted therapy (3).

Rationale and knowledge gap

The sa fe ty  and  e f f i cacy  o f  HITHOC in  p leura l 
malignancies has been well demonstrated, particularly 
for malignant pleural mesothelioma (MPM) and thymic 
tumors with pleural dissemination (4,5). Despite several 
studies demonstrating favorable outcomes associated 
with the utilization of HITHOC on both a national and 
international scale, there persists a wide variety in type, 
dose, and number of agents utilized, as well as temperature 
range, treatment duration, and operative setup (6). 
Marked improvement in outcomes and survival trends is 
variable among current data, however in the setting of a 
limited risk profile even a modest survival advantage is 
favorable. Current practice guidelines for the management 
of pleural malignancies remain ambiguous with minimal 
standardization in technique and approach regardless of 
indication (7,8).

Objective

The lack of consensus regarding optimal standardization 
and implementation of HITHOC in the setting of pleural 
malignancy demonstrates the need for succinct depiction 
of current trends and techniques. We aim to provide a 
concise review of the indications for HITHOC in addition 
to summarizing current trends in therapeutic technique 
utilizing both current literature and experiences at our 
institution.

Indications for HITHOC

In reviewing current literature, the most common 
indications for the application of HITHOC in CRS include 
MPM and thymic pleural malignancies. There are patients 
with select subtypes of pleural carcinomatosis who may 
benefit, however these cases remain infrequent and should 
be considered on a case-by-case basis.

Malignant pleural mesothelioma (MPM)

MPM is the most common primary pleural cancer 
but remains quite rare with an estimated incidence of  
3,000 cases diagnosed annually in the US. Asbestos 
exposure is associated with approximately 85% of cases 

with a latency to disease presentation of up to 50 years. The 
prognosis remains quite poor with a median survival of less 
than 12 months when treated with chemotherapy alone, 
and 20 months following surgical intervention (9). Immune 
checkpoint inhibitors show promise in non-surgical 
candidates, extending median survival to 18 months, but 
have not been approved as neoadjuvant or adjuvant therapy 
for surgical candidates (10). An epithelioid histology is the 
most common subtype and is associated with improved 
prognosis when compared to sarcomatoid and biphasic 
(mixed) forms (11). Current tumor-node-metastasis 
(TNM) staging is based on the 8th edition American Joint 
Committee on Cancer (AJCC) guidelines. Resection is 
typically considered in surgical candidates with clinical stage 
I–IIIA disease.

Following initial evaluation and diagnostic workup, 
surgical evaluation includes mediastinal staging (EBUS 
or mediastinoscopy) and, at many centers, diagnostic 
laparoscopy to rule out subdiaphragmatic spread. As MPM 
covers all surfaces of the chest, successful R0 resection 
remains challenging. Instead, surgical intervention in 
MPM is undertaken with a goal of macroscopic complete 
resection (MCR), accomplished in either a lung-sparing 
or lung-sacrificing surgery. The more radical extrapleural 
pneumonectomy (EPP) entails en bloc resection of the 
entire lung, parietal pleura, and all involved hemidiaphragm 
and pericardium. Despite its success in achieving MCR, 
EPP is associated with significant perioperative morbidity 
and mortality, the extent of which was detailed in the MARS 
trial (12). Recent meta-analyses have indicated similar, if 
not superior, long-term survival in patients undergoing P/D  
with significantly reduced perioperative morbidity and 
mortality; the MARS2 trial is currently evaluating outcomes 
in patients with MPM that underwent pleurectomy and 
decortication (P/D) as opposed to those with non-operative 
management (13,14). Despite persistent ambiguity in 
the definition of maximum cytoreduction and thus what 
constitutes P/D, generally P/D involves resection of the 
entire visceral and parietal pleura often including resection 
of any involved diaphragm and/or pericardium.

Chemotherapy remains a mainstay of MPM treatment 
with a variety of protocols existing for the varying 
histologic subtypes and stages (15-17). Standard practice 
for patients with surgically treatable disease consists of four 
cycles of neoadjuvant or adjuvant cisplatin-pemetrexed 
therapy. With the CheckMate 743 trial demonstrating 
overall survival benefit in non-surgical candidates 
with MPM, current perioperative research efforts are 
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investigating immunotherapy or chemoimmunotherapy 
in the neoadjuvant and maintenance settings. Results of 
these studies are incomplete but carry the potential to 
change the systemic therapy landscape for MPM (18). 
Despite multimodality treatment for MPM, studies have 
revealed an overall recurrence rate between 60–80% in 
patients treated with chemotherapy and P/D (19-21). A 
retrospective cohort study out of Japan demonstrated local 
recurrence in 68% of their population with another 20% 
presenting with both local and distant recurrence (19).  
Similarly, a Swiss study revealed local recurrence in 31% 
of their patients with simultaneous local and distant 
recurrence in 43% of patients; median freedom from 
recurrence was just 9 months from resection. They noted a 
reduction in local recurrence in those that received adjuvant 
radiotherapy, however this was not associated with any 
difference in outcomes—median post-recurrence survival 
was 7 months (20). The high prevalence of local recurrence 
is unsurprising as R0 resection is an unattainable goal in 
plurally disseminated disease, a notion that mirrors trends 
in peritoneal malignancy. The utilization of local cytotoxic 
therapy in the form of HIPEC and HITHOC provides a 
promising approach to address persistently high rates of 
local disease recurrence following CRS.

In recent decades, several clinical trials have been 
completed evaluating the efficacy of HITHOC when used 
in combination with CRS. These demonstrated increased 
median overall survival as well as 5-year survival rates (3). 
Despite such data, there still remains a lack of standard 
use of HITOC in MPM. As Migliore et al. recently noted, 
even latest task force guidelines neglect to discuss the 
applicability of HITHOC in MPM management (8). Zhou 
et al. completed a systematic review and meta-analysis in 
recent years that again demonstrated an increased median 
survival time in those receiving HITHOC in addition 
to surgical resection (both EPP and P/D) (22). Their 
conclusion is limited by an extremely heterogenous variety 
of techniques used to perform HITHOC. Additionally, 
Dawson et al. offer a systematic review in which median 
overall survival and disease-free survival were increased in 
those receiving HITHOC (4). Each of these studies note 
minimal associated complications, the majority of which are 
attributed to surgical resection rather than HITHOC use.

Pleural thymic malignancies

Originating from epithelial thymic cells, thymoma persists 
as the most common neoplasm of the anterior mediastinum. 

Despite a lack of known risk factors, thymoma is associated 
with paraneoplastic myasthenia gravis as well as other 
autoimmune conditions. Secondary to embryologic 
origins in the third and fourth branchial pouches, ectopic 
thymomas can occur—most often originating in the pleura, 
however this is exceedingly rare. Much more common is 
the instance of thymoma originating from the mediastinum 
and spreading along the pleura. A wide array in histologic 
subtype has led to development of the Masaoka staging 
system that is utilized to stage thymic tumors and select 
treatment (23).

Most institutions utilize a cisplatin-based neoadjuvant 
chemotherapy regimen for advanced thymoma, however 
as thymomas are generally indolent tumors they tend to 
be slower-growing and less responsive to chemoradiation. 
As such, surgical management is often the favorable 
intervention, even in stage IV disease (24). Mirroring MPM, 
thymic malignancies with pleural involvement do not enable 
an R0 resection; the goal remains MCR in such cases. As 
the utilization of HITHOC following MCR gained a wider, 
albeit heterogenous consensus as a component of multimodal 
therapy in the management of MPM, the strategy was also 
applied to management of stage IVa thymomas. Several 
studies have been conducted demonstrating improved overall 
and disease-free survival at 1 and 5 years, again with minimal 
change in complication rates. Aprile et al. offer a systematic 
review of the literature over the past two decades with 
inclusion of their own institutional experience (5). While such 
data remain limited by small sample size, they demonstrate 
similar postoperative morbidity with no procedure-related 
mortality in those undergoing HITHOC for relapsing 
thymoma as compared to those that only received CRS. 
Additionally, they noted a significant difference in disease-
free interval from 57 to 88 months.

Other indications

While MPM and thymic pleural malignancies remain 
the primary indications for HITHOC, small studies 
have demonstrated application of HITHOC in other 
malignancies including pleural dissemination of lung 
adenocarcinoma, pleural metastases of colorectal carcinoma, 
and sarcoma with pleural spread (25,26). These are 
exceedingly rare indications with limited data available (27). 
Recent presentation at the 2022 International Thoracic 
Surgical Oncology Summit includes data for those 
undergoing P/D with HITHOC for pleural dissemination 
of metastatic lung, breast, gastrointestinal, gynecologic, 
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and renal cancers. These data demonstrate favorable 
outcomes with minimal complications, from which Miller 
et al. concluded that additional long-term follow-up and 
refinement of inclusion criteria is warranted (28). Similarly, 
Migliore et al. demonstrate favorable outcomes with the 
utilization of HITHOC for malignant pleural effusion 
secondary to non-small cell lung cancer, however encourage 
further investigation in the form of a randomized controlled 
trial (29). Additionally, several retrospective studies have 
evaluated the utility of HITHOC in ovarian cancer with 
pleural involvement with promising results (30-32).

Technique

Our primary indication for HITHOC is stage I–IIIA 
epithelioid mesothelioma and stage IV thymoma with 
pleural dissemination. At our institution, all patients 
undergo extensive preoperative evaluation and those that 
are considered candidates for P/D are also considered for 
HITHOC. We consider excluding HITHOC in patients 
with chronic renal insufficiency or those with severe 
marrow suppression.

Our evaluation process for P/D and HITHOC therapy 
includes internal pathology review, clinical staging, multi-
disciplinary tumor board discussion, and diagnostic testing 
to evaluate cardiac, pulmonary, and renal function. Clinical 
staging involves contrasted chest computed tomography 
(CT) and positron emission tomography (PET) scan. An 
magnetic resonance imaging (MRI) of the brain is only 
performed in select cases. Diagnostic tests include baseline 
labs, pulmonary function tests, and nuclear cardiac stress 
or stress echocardiogram. If concerns for pulmonary 
hypertension exist, a right heart catheterization is ordered 
in select patients. We perform endobronchial ultrasound 
(EBUS) or mediastinoscopy in conjunction with diagnostic 
laparoscopy in possible surgical candidates. Anesthesia 
considerations for HITHOC include placement of a double 
lumen endotracheal tube, arterial line, central venous line, 
and Foley catheter with bladder temperature monitoring. 
The utilization of a double lumen endotracheal tube 
enables single-lung ventilation, ensuring that the ipsilateral 
lung remains collapsed for the duration of the case. 
Thoracic epidurals can be used for pain control but have 
been linked with post-procedure hypotension; our pain 
management strategies include intraoperative intercostal 
nerve cryoablation after pleurectomy with a cryoICE 
cryoSPHERE cryoablation probe (Atricure Mason, OH, 
USA) in conjunction with long-acting intercostal nerve 
blocks (33). Procedure length can be extensive, so careful 
attention is paid to lateral decubitus positioning and 
intraoperative creatinine kinase monitoring is performed to 
monitor for rhabdomyolysis. CRS should be performed first 
via posterolateral thoracotomy through the sixth interspace. 
We use a similar P/D technique as is described by Ripley 
et al. (34). A summary of this technique is provided in 
conjunction with the modifications allowed for HITHOC 
in Table 1.

Once CRS and reconstructive efforts are complete, a 
sterile cannula set (The Procedure Kit, Belmont Medical 
Technologies, Billerica MA, USA, product number  

Table 1 Pleurectomy/decortication techniques 

Summary of operative technique for pleurectomy/decortication (34)

Step 1: posterolateral thoracotomy, rib resection, and 
development of extrapleural dissection plane

Step 2: anterior extrapleural dissection

Step 3: apical extrapleural dissection

Step 4: posterior extrapleural dissection

Step 5: mediastinal and hilar lymph node dissection

Step 6: diaphragm resection

Step 7: pericardial resection

Step 8: visceral decortication

Step 9: diaphragm reconstruction

Step 10: pericardial reconstruction

Step 11: povidone-iodine scrub

Summary of institution operative technique for pleurectomy/
decortication + HITHOC

Step 1: posterolateral thoracotomy, rib resection, and 
development of extrapleural dissection plane

Step 2: anterior extrapleural dissection

Step 3: apical extrapleural dissection

Step 4: posterior extrapleural dissection

Step 5: mediastinal and hilar lymph node dissection

Step 6: visceral decortication

Step 7: removal of visible bulky pericardial disease

Step 8: full thickness diaphragm resection with reconstruction 

Step 9: HITHOC (single agent cisplatin 150–225 mg/m2, 42 ℃, 
60 min)

Step 10: full thickness pericardial resection with reconstruction 
if needed

HITHOC, hyperthermic intrathoracic chemotherapy.
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902-00045) is positioned within the thorax. Four small 
satellite incisions are made to accommodate two inflow 
cannulas and two outflow cannulas. The inflow cannulas 
are positioned and secured along the anterior and posterior 

mediastinum (Figure 1). Two temperature probes are placed 
for monitoring, one along the esophagus and the other 
along the pericardium (Figure 2). The outflow cannulas are 
secured to the inferior aspect of the lateral ribs, and the 
intercostal space is reapproximated to allow for temporary 
closure of the thoracotomy with a running monofilament 
locking stitch (Figure 3). Temporary closure of the chest 
enables HITHOC circulation with subsequent completion 
of diaphragmatic, pulmonary, or pericardial reconstructions. 
Additionally, this approach allows for confirmation of 
hemostasis following HITHOC and immediately prior to 
the conclusion of the case.

HITHOC is a highly concentrated dose of chemotherapy 
that is infused in 3–4 L of normal saline and warmed to  
38–43 ℃ .  The rationale behind administration of 
intrapleural chemotherapy is centered around direct contact 
of cytotoxic drugs to an area of tumor, thus eliminating 
reliance on blood supply to the areas. The cellular effects of 
hyperthermia are well established; the granularity of which 
is beyond the scope of this review, however it is understood 
that local application of chemotherapy in a hyperthermic 
setting induces a synergistic effect in which the increased 
temperature increases penetration of chemotherapeutic 
agent, thus increasing the local cytotoxic effect (35). In 
recent meta-analyses, the most common cytotoxic drugs 
used in HITHOC are cisplatin, followed by doxorubicin 
and mitomycin C (22). Higher levels of pleural penetration 
have been demonstrated with cisplatin as compared to 
doxorubicin and doxorubicin has been associated with 
increased rates of direct cardiotoxicity (36). Additionally, 
dual therapy with cisplatin/mitomycin C is associated with 
increased toxicity, mainly by increased rates of marrow 
suppression (37). HITHOC agents, temperature, and 
treatment duration are institution specific and variable. 
A compilation of available options listed in the literature 
are available in Table 2. We regularly utilize cisplatin  
150–225 mg/m2 of BSA for 60 min at 42 ℃ instilled through 
a roller pump, Hyperthermia Treatment Pump (Belmont 
Medical Technologies, Billerica MA, USA).

The HITHOC circuit consists of two drainage cannulas 
(outflow) and two return cannulas (inflow). We initially fill 
the circuit with approximately 2–3 L of normal saline fluid; 
following proper placement of the cannulas the heated fluid 
is infused to the patient to fill the thoracic cavity through 
the return cannulas. Once the thoracic cavity is adequately 
filled, the drainage line is opened to allow circulation and 
lavage. The drainage line sends the heated saline to an 
open, hard-shelled reservoir, then through the Belmont 

Inflow Cannula

Outflow Cannula

Figure 1  Intraoperat ive view of  HITHOC inf low and 
outflow cannula setup. HITHOC, hyperthermic intrathoracic 
chemotherapy.

Figure 2 Intraoperative view of intrathoracic temperature 
probes during HITHOC. HITHOC, hyperthermic intrathoracic 
chemotherapy.

Figure 3 Temporary closure of the thorax utilized during 
HITHOC. HITHOC, hyperthermic intrathoracic chemotherapy.
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Procedure kit and device which heats the fluid and pumps it 
back to the patient through the return cannulas. Once target 
temperature (42 ℃) is achieved, the chemotherapeutic agent 
is added directly to the hard-shell reservoir to ensure full 
mixing with the heated, circulating saline. Circulation of the 
chemotherapy is then continued for 60 min. Administration 
immediately following CRS enables exposure of the entire 
pleural space to cytotoxic agent prior to formation of post-
operative adhesions that would induce compartmentalization 
(35). The dose is fractionated, giving one third at initiation 
of HITHOC, an additional third at 20 min, and the final 
third at 40 min. Arterial blood gas monitoring is performed 
every 20 min during HITHOC infusion. At the end of the 
treatment period, the chemotherapeutic fluid is “chased” 
through the circuit with normal saline and re-routed into 
a waste bag, displacing the chemotherapeutic agent with 
approximately 2 L of normal saline. Once adequately 

“chased” into the waste bag, the remaining fluid in the chest 
is drained from the patient into the reservoir using vacuum 
assist prior to reopening the thoracotomy incision (5,8).

Hemostasis is assured and the operation is completed as 
planned. We generally perform any full thickness pericardial 
reconstruction at this point (Figure 4). This approach limits 
chemotherapy contact to the targeted pleural space as we 
fenestrate the pericardial patch to prevent post-procedure 
cardiac tamponade. Generally, one (or two) larger bore chest 
tubes are left in place due to the risk of bleeding from the 
pleurectomy. The patient is then reintubated with a single 
lumen endotracheal tube and completion bronchoscopy 
is performed. Patients who meet criteria are extubated in 
the operating room. If a patient does not meet appropriate 
respiratory or hemodynamic parameters, they are relocated 
to the ICU and remain intubated. Early extuabtion is favored 
to reduced positive ventilatory pressure effects on air leak and 
bronchopleural fistula. Careful attention to acidosis and renal 
function is practiced both intraoperatively and in the post-
operative setting. Prophylactic antibiotics (Cefazolin) are 
continued when mesh is used for reconstruction until chest 
tubes are removed.

Discussion

While the potential benefit of HITHOC in cases of pleural 
malignancy has been well documented, its utilization 
remains highly variable in both indication and technique. 
For example, Ambrogi et al. describe the utilization of 
epirubicin and cisplatin at 42.5 degrees over a 60-min period 
in cases of recurrent thymoma with pleural involvement (38). 
Contrastingly, Kerscher et al. detail a single agent regimen 
utilizing cisplatin alone at 42 degrees in patients with 
MPM, while Sugarbaker et al. describe the use of either 
mitomycin C or doxorubicin (39,40). As previously detailed, 

Table 2 Options for chemotherapy agents, temperature, and length 
of HITHOC therapy

Chemotherapy agent Temperature (℃) Duration (min)

Cisplatin (50–225 mg/m2) 41–43 60

Cisplatin (75–150 mg/m2) + 
mitomycin C (8–15 mg/m2)

No heat 60

Cisplatin (80 mg/m2) + 
doxorubicin (20–30 mg/m2)

40–41 90

Cisplatin (200 mg) + doxorubicin 
(100 mg)

42.5 60

Cisplatin (80 mg/m2) + epirubicin 
(25 mg/m2)

42.5 60

Cisplatin (175–223 mg/m2) + 
gemcitabine (100–1,200 mg/m2)

40–42 60

HITHOC, hyperthermic intrathoracic chemotherapy.

BA

Figure 4 Comparison of intraoperative intrathoracic view before and after CRS with HITHOC. (A) Intraoperative intrathoracic view prior 
to CRS and HITHOC. (B) Intraoperative intrathoracic view following CRS, HITHOC and reconstruction. CRS, cytoreductive surgery; 
HITHOC, hyperthermic intrathoracic chemotherapy.
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our institution elects to utilize cisplatin monotherapy due 
to previously reported efficacy and decreased toxicity when 
compared to dual therapy (41,42). When combining a rare 
disease process (and thus limited patient population) with 
persistent ambiguity in technique the ability to draw strong 
conclusions regarding the efficacy and utility of HITHOC 
is severely limited. This lack of standardization remains one 
of the biggest hurdles in the advancement of HITHOC 
utilization in pleural malignancies of varied etiologies.

Zhou et al. report no associated mortality or high-grade 
complications in their meta-analysis (22). Ambrogi and 
colleagues report no observed intraoperative complications 
with completion of HITHOC perfusion in all patients; 
their most common associated complication was anemia 
in approximately one-third of patients (38). Outside 
of hematologic toxicities, renal impairment is a noted 
complication of HITHOC, as demonstrated by Richards 
et al.; Tilleman and colleagues discuss the potential benefit 
of pharmacologic cytoprotection utilizing amifostine and 
sodium thiosulfate to minimize renal toxicity. It is important 
to note that cisplatin is the main driver of renal toxicity. 
Prior studies demonstrate that application below 225 mg/m2 
is a safe therapeutic dose, however baseline renal function 
should be evaluated when determining appropriate regimen 
on a case-by-case basis (43,44). As much of the currently 
existing data is limited to single institution case series, 
there is a paucity of comparison in outcomes between 

HITHOC for thymoma with pleural involvement as 
compared to MPM—these are commonly evaluated as one 
population. Additionally, it is important to note that many 
of the reported complications in prior studies are associated 
with surgical resection independent of HITHOC use. A 
summary of the morbidity and complications associated 
with P/D is provided in Table 3.

Current NCCN guidelines for pleural mesothelioma 
mention hyperthermic chemotherapy however do not 
provide a formal recommendation, stating that intrathoracic 
adjuvant therapies like HITHOC are of unclear benefit. 
To date, no standardization in surgical approach or 
administration of hyperthermic chemotherapy exist 
for primary or secondary pleural based malignancies, 
significantly hindering its broader application. This is 
likely in part due to the rarity of conditions for which 
HITHOC is indicated as well as individual surgeon and 
center preference. Such variety in application and approach 
continues to limit the potential advantages of HITHOC.

In contrast, the standardization of HIPEC therapy is 
assisted by the peritoneal cancer index (PCI), described by 
Sugarbaker et al. Briefly, during intraoperative evaluation 
the PCI score is used to quantify the extent of peritoneal 
disease. The abdominal cavity is divided into 13 regions 
and disease burden within each region is defined by a lesion 
size (LS) score (45-47). The PCI is understood to be an 
independent prognostic factor for morbidity and overall 
survival; within the various subsets of peritoneal disease, 
cutoffs for PCI exist to help determine when CRS with 
HIPEC should not be offered.

In addition to the PCI score, Sugarbaker reported a 
CC score as an objective description of the type of CRS 
performed. In short, a CC-0 indicates no remnant visible 
peritoneal seeding, CC-1 indicates tumor nodules post-
reduction are <2.5 mm, CC-2 indicates nodules between  
2.5 mm and 2.5 cm, and CC-3 is reserved for tumor nodules 
>2.5 cm or a confluence of unresectable nodules. Nodules 
<2.5 mm are thought to be penetrable by intracavity 
chemotherapy and therefore CC-1 would be considered a 
complete cytoreduction when HIPEC is utilized (47).

Such standardization in abdominal CRS begs the 
question—can a similar index be applied to pleural 
malignancies with considerations of cancer histology, 
thoracic disease burden, and detailed description of remnant 
pleural disease? Additionally, is there an increased role of 
CRS with HITHOC in secondary pleural malignancies in 
the setting of limited surgical morbidity and maintained 
patient quality of life? We believe that the current literature 

Table 3 Pleurectomy/decortication post-operative complications

Hemothorax

Empyema

Bronchopleural fistula

Prolonged air leak

Respiratory failure

Pneumonia

Acute respiratory distress syndrome

Atrial fibrillation

Post-operative anemia requiring transfusion

Acute kidney injury/renal failure

Pulmonary embolism

Cerebrovascular event

Post-operative sepsis

Surgical site infection



Journal of Thoracic Disease, Vol 15, No 9 September 2023 5071

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2023;15(9):5064-5073 | https://dx.doi.org/10.21037/jtd-23-454

as well as experience at our own institution favors the 
implementation of HITHOC as an adjunct to CRS in 
pleural malignancies in appropriate candidates. The 
current ambiguity in guidelines substantially limits further 
evaluation of the potential benefits of HITHOC. We favor 
the creation of a dedicated task force to further examine the 
feasibility and applicability of HITHOC in this population 
with a goal of standardizing indications and technique. 
To do so, we feel the creation of a pleural cancer index 
to quantify pleural disease burden could offer invaluable 
standardization of surgical management, thus enabling 
utilization of HITHOC in a broader patient population 
that currently has limited alternative options. 

Conclusions

In recent years, conversation regarding the utilization of 
HITHOC in malignant pleural disease has gained increasing 
momentum. The implementation of direct cytotoxic agents 
in a hyperthermic environment to optimize drug penetration 
offers immense potential as an adjunct to CRS, particularly 
in disease for which R0 resection remains challenging. 
Despite the promise demonstrated by current data, there 
remains a lack of standardization of HITHOC in both its 
indication and technique. We remain hopeful that continued 
discussion of successful HITHOC approaches will yield 
greater application of this adjunct therapy. The creation of 
a task force to further examine the demonstrated benefits 
and minimal risk profile of HITHOC could yield a pleural 
cancer index that standardizes the utilization of HITHOC 
in pleural malignancy of diverse etiologies may be timely.
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