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To the Editor:
We read with interest the article by Wigmore et al.,1 in par-
ticular the impressive survival advantage associated with the 
use of total IV anesthesia (TIVA) compared to inhalational 
anesthesia. The study incorporated a propensity score–
adjusted model, which is the most robust method to control 
for known confounding variables in observational studies. In 
addition, the authors present a biologically plausible mecha-
nism, which satisfies a criterion for causality.

However, our main concerns relate to unmeasured con-
founders in the association between TIVA and cancer mortality. 
Type of cancer has been previously documented as an important 
determinant of survival. For example, 5-yr survival from breast 
cancer may be between 80 and 90%,2 whereas for sarcoma, it 
is around 60%. Observing Supplemental table 1 shows imbal-
ances in these baseline characteristics, which were not included 
in any propensity score–adjusted models. The values for breast 
cancer (18 vs. 42%; P = 0.001) and sarcoma (19 vs. 13%; P = 
0.001) were both clinically and statistically significant.

Indeed, when the authors performed subgroup analyses, 
the only significant differences were observed in gastrointes-
tinal surgery. This is alluded to in the limitations, with the 
authors highlighting the potential reason of higher mortality 
in this subgroup. However, a more nuanced explanation may 
be that once this important confounding variable is elimi-
nated, the difference in survival between TIVA and inhala-
tional anesthesia is lost. To substantiate their hypothesis, the 
authors cite a similar cohort study that compared propofol 
to sevoflurane. This study performed a multivariate analysis 
in specific cancer subtypes (breast, colon, and rectal), and the 
relationship was indeed lost on multivariate analysis.3

The authors also correctly state that not including staging 
in the model is a severe limitation and an additional con-
founder. We accept that these data may not have been avail-
able, although not including this casts further doubt over the 
validity of the findings. Similarly, other unknown preference 
biases influencing the attending anesthesiologist’s decision to 
use a particular technique (confounding by indication) may 
affect the reliability of the author’s conclusions.

In order to resolve the concerns highlighted above and clar-
ify the results to the readership, we would ask the authors, is it 
possible to reanalyze your data in such a way that the impor-
tant confounding variable of cancer type is accounted for? 
This could be achieved in two ways. First, cancer type could 
be used in the propensity-matched model to ensure an equal 
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balance of cancer types between the TIVA and inhalational 
groups. Alternatively, if this is not possible, the fully adjusted 
results for each cancer type subgroup should be reported with 
their respective CIs to allow the reader to interpret the results 
once the confounding variable of cancer type is eliminated.

While the findings of this retrospective analysis are inter-
esting, biologically plausible, and merit further investigation, 
we feel that resolving the doubts over these confounding vari-
ables is necessary before embarking on high-resource, prospec-
tive randomized studies investigating reductions in mortality 
with TIVA in patients undergoing surgery for cancer. If the 
findings are as reported, then the choice of TIVA over inha-
lational anesthesia confers a similar survival advantage when 
compared to Herceptin in the treatment of breast cancer.4

Competing Interests
The authors declare no competing interests.

Brett Doleman, B.Sc. (Hons), Jonathan N. Lund, D.M., 
John P. Williams, Ph.D. University of Nottingham, Royal  
Derby Hospital, Derby, England (B.D.). dr.doleman@gmail.com 

References
 1. Wigmore TJ, Mohammed K, Jhanji S: Long-term survival 

for patients undergoing volatile versus IV anesthesia for 
cancer surgery: A retrospective analysis. ANeSTheSIoLogy 
2016;124:69–79

 2. DeSantis C, Ma J, Bryan L, Jemal A: Breast cancer statistics, 
2013. CA Cancer J Clin 2014; 64:52–62

 3. enlund M, Berglund A, Andreasson K, Cicek C, enlund A, 
Bergkvist L: The choice of anaesthetic–sevoflurane or propo-
fol–and outcome from cancer surgery: A retrospective analy-
sis. Ups J Med Sci 2014; 119:251–61

 4. Romond eh, Perez eA, Bryant J, Suman VJ, geyer Ce Jr, 
Davidson Ne, Tan-Chiu e, Martino S, Paik S, Kaufman PA, 
Swain SM, Pisansky TM, Fehrenbacher L, Kutteh LA, Vogel 
Vg, Visscher DW, yothers g, Jenkins RB, Brown AM, Dakhil 
SR, Mamounas eP, Lingle WL, Klein PM, Ingle JN, Wolmark 
N: Trastuzumab plus adjuvant chemotherapy for operable 
heR2-positive breast cancer. N engl J Med 2005; 353:1673–84

(Accepted for publication March 28, 2016.)

Missing Randomization ...

To the Editor:
Wigmore et al.1 report “an association between volatile inha-
lational anesthesia (INHA) and a reduction in the long-term 
survival of cancer patients” and the hypothesis that “volatile inha-
lational agent in anesthesia may augment cancer cell growth.”

We have three criticisms of the link between the hypoth-
esis and the presented data.

•	 Omission of important confounding: In the United  
Kingdom, the choice of total intravenous 
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