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eMethods 1. Criteria for CT Performance 
 

 5 mm collimation 
 Helical or spiral scanner technology 
 IV contrast in portal venous phase, as follows: 

o All injections performed with a power injector at a rate of at least 2cc/s 
o Contrast dose should be 150ml of [270-300mgl/ml] iodine contrast agent or 2ml/kg up to 200 ml 
o Timing should be optimized for the portal phase through the liver for that particular scanner 
o Timing of the scans through the pelvis or thorax is not critical 
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eMethods 2. Justification of Sample Size 
 

The primary outcome of change in management as a result of the PET-CT scan determined the sample 
size for the trial. We wanted to achieve a precise estimate of the percentage of patients in the PET-CT 
group who had a change in management. Precision was defined as a narrow two-sided 95% confidence 
interval (CI) for the estimate of ±5%; that is, a CI of width 10%. We also wanted to estimate a similarly 
precise estimate of the percentage of patients who avoided surgery as a result of the PET-CT. Although 
this was a comparative two-group randomized trial, the sample size was driven by the estimates and the 
width of the CIs in only the PET-CT group. 
 
At the time we were planning the study, the literature on PET imaging in patients with liver metastases 
from colorectal cancer consisted of small uncontrolled retrospective studies. The patient populations were 
heterogeneous. In a 1999 meta-analysis by Huebner et al (A meta-analysis of the literature for whole-
body FDG PET detection for recurrent colorectal cancer. J Nucl Med, 40:1177-1189, 1999)1, the 
estimates for change in management and avoidance of surgery were 29% and 17%, respectively.  
 
Subsequently, three more related studies, all case series, were published in 2003-2004. In the 
Arulampalam study2, the patients had been referred to a single surgeon for consideration of resection of 
colon liver metastases, whereas in the Kantorová study3, all patients presenting with a primary colon 
cancer were staged with PET. In the 3 studies in the table2-4, the rate of change in management were 
39%, 16% and 40% respectively, and the corresponding data for avoidance of unnecessary surgery were  
23%, 13%, and 40%.  
 

Study Design N Result 

Arulampalam 
Eur J Surgical 
Oncology 
2004 
30, 286–291 

Case series. Patients referred 
to a single surgeon for 
consideration of resection of 
colon liver metastases. 
Patients had both spiral CT 
and separate PET. 

28 Management altered for 12 patients (39%): 
 7 (23%) avoided laparotomy 
 1 more extensive surgery 
 4 patients commenced palliative 

chemotherapy  

Kantorová 
J Nucl Med 
2003 
4, 1784-1788 

Case series. Patients 
presenting with primary colon 
cancer. Compared staging 
with CT and PET. 

38 PET changed the treatment modality for 8% of 
patients (3/38) and the range of surgery for 13% 
(5/38). In total, FDG PET changed the treatment 
methods for 16% of patients (6/38). 

Desai 
Annals Surgical 
Oncology 
2003 
10, 59–64 
 

Case series. Patients with 
metastatic or recurrent colon 
cancer. 114 consecutive 
patients with colorectal cancer 
underwent CT scanning of the 
abdomen as well as a whole-
body PET scan as part of their 
follow-up.  

104 114 patients had rising CEA and all had CT and 
PET. 42 had resectable disease by CT. Of these 
42, PET found evidence of additional disease 
that would render them unresectable in 17 
(40.4%). All 17 patients had presumed isolated 
liver recurrence by CT scan; PET found 
extrahepatic disease in the abdomen or chest in 
14, bilobar liver involvement in 3, and 
retroperitoneal disease in 2. None of these 17 
patients underwent exploration as a result of 
PET findings.  

 

Our estimates for changes in surgical management and avoidance of non-curative surgery were based 
not only on the literature2-4 but also practicality and clinical experience. We wanted to be conservative to 
ensure that our study would be sufficiently large so that the results would be convincing to target 
audiences. Based on these considerations, in the end, we postulated that the percentages for change in 
management and avoidance of surgery would be 25% and 15%, respectively. 
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A CI width of 10% (i.e. twice 5%) for the smaller 15% avoidance of surgery in the PET-CT group (i.e. 95% 
CI of 10% to 20%) requires about 216 patients. For the 25% change in management, the sample size 
increases to about 308 (i.e. 95% CI of 20% to 30%). The mean of these is 262. For a 2:1 randomization 
and rounding up, we estimated a sample size of 400 patients (267 PET-CT patients and 133 Control 
patients).  
 
For the secondary outcome of overall survival, we were interested in a comparison of the PET-CT and 
Control groups. Therefore, we conducted a power calculation for the hazard ratio (PET-CT relative to 
Control) for survival. Conditional on the numbers in each group as described above, and the need to have 
at least 80% power, we calculated that we are able to detect a hazard ratio of 0.62 with alpha=5% (two-
sided). 
 
References: 
 
1. Huebner et al. A meta-analysis of the literature for whole-body FDG PET detection for recurrent 

colorectal cancer. J Nucl Med, 40:1177-1189, 1999. 
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evaluation of colorectal liver metastases. Eur J Surg Oncol 2004; 30(3):286-291. 
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eTable 1. Investigations of PET-CT Positive Cases 
 

(A) Patients where the Post-PET Plan was No Surgery 

# Imaging Investigation Result Interpretation 

1 Two para aortic nodes plus 
pre sacral. Recurrence at 
anastomosis? 

Biopsied pre-sacral but 
negative. No biopsy of 
para aortic nodes. 

Considered to be local 
recurrence of rectal cancer. 
Patient received chemo and 
radiation. 

True + 

2 Sacral metastases. Performed biopsy Surgery cancelled. Biopsy 
positive.  

True + 

3 PET: lesion in humerus. Confirmed by MRI, but no 
biopsy. 

Surgery cancelled. True + 

4 Nodules near psoas (left peri-
ureteral). 

No investigation Surgery cancelled. Clinical 
follow up showed deterioration. 

True + 

5 PET: peritoneal, gastro 
splenic, peri-splenic and more 
liver lesions. 

CT scan and serial follow 
up imaging. 

Surgery cancelled. Progressive 
disease on clinical follow-up. 

True + 

6 CT: several liver lesions. 
PET: Mass abutting psoas 
muscle at level of iliac crest; 
mass upper abdomen in 
anterior mesentery; mass 
underlying rectus muscle. 

No further investigations. 
Sent to medical oncologist 
for chemotherapy. 

Surgery cancelled. However, 
tumor responded well to 
chemotherapy. Approx. 2 years 
later, underwent laparotomy 
and hepatic resection. Biopsy 
of peritoneal nodule + for 
tumor. 

True + 

7 PET: presacral nodule CT, MRI, No biopsy Based on CT and MRI, surgery 
cancelled.  

True + 

8 CT: lesion in caudate, VII, 
and peri-pancreatic nodes 
(thought to perhaps be 
benign because could be 
reactive from portal vein 
embolization). 

Laparotomy. Hepatic 
artery node and celiac 
node felt abnormal. 
Frozen section showed 
tumor. Intraoperative 
ultrasound showed 
abnormal node. 

Liver resection cancelled. True + 

9 PET: omental /peritoneal 
tumor 

No investigation Surgery cancelled. Very rapid 
progression and death of 
patient. 

True + 
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 (B) Patients where Change in Surgical Plan was “More Extensive” 
 

# 
Baseline CT 
Segments 

PET 
Segments 

Change in 
Planned Surgery 

What Happened at Surgery 

1 VII VI, VII More extensive Using intraoperative ultrasound plus 
manual palpation identified lesions and 
extended right hepatic resection 
performed. 

2 I,V, VI, VII I,V, VI, VII  
+ caudate 

More extensive Could not resect caudate lesion which was 
visualized for technical reasons 

3 II II, VIII More extensive Intraoperative ultrasound and visual. 
Performed 2 wedge resections 

4 VIII II, VIII More extensive Both lesions palpable. Performed 
segmentectomy and wedge resection 
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(C) Patients where Change in Surgical Plan was “More Non-Hepatic Surgery” 

# Imaging Investigation Result Interpretation 

1 CT: lesion in segment VI plus 
enlarged nodes near 
anastomosis.  
PET: lesions in VIII, IV (2), VI 
(2). 

Laparoscopy and biopsy. Peritoneal metastases. Liver 
surgery cancelled. 

True + 

2 CT: segment I, II, 
anastomosis, spleen. 
PET: segment I, spleen, colon 
10cm proximal to anastomosis 

Surgical plan changed by 
adding splenectomy and 
sigmoid resection. 
Laparotomy with intra-op 
US confirmed lesions in 
liver. 

Left segmentectomy and 
caudate resection. Then 
splenectomy and sigmoid 
resection. 

Metastatic colon 
cancer to liver, 

spleen and 
sigmoid 
True + 

3 CT: segment VI. Left adrenal 
mass. 
PET: segment VI, left adrenal, 
bulky nodes to left of aortic 
bifurcation. 

No investigation.  
Surgical plan changed by 
including adrenal surgery 
(nodes not investigated). 

Hepatic resection. 
Adrenalectomy and 
splenectomy (tear in capsule 
of spleen secondary to 
adrenal surgery. 

Metastatic colon 
cancer. Adrenal 

cortical 
hyperplasia. 
On follow up 
developed 
progressive 

nodal disease in 
abdomen 

True + 
assumed 

4 CT: segment VI. Fracture 
possibly pathologic right 
acetabulum.  
PET: VI, peri-portal nodes. 

No investigation. Surgical 
plan did not change. 

Confirmed presence of 
hepatic metastasis. Also saw 
large mass of nodes at porta-
hepatis. In order to get 
access to node had to do 
cholecystectomy. Biopsy of 
node was positive. Hepatic 
surgery aborted. 

Metastatic colon 
cancer 
True + 

5 CT: lesion II/III 
PET: lesion II/III plus node in 
gastro-hepatic ligament. 

Plan was to continue with 
left lateral 
segmentectomy as 
before plus excision of 
node 

Hepatic resection. 
Resection of node. 
Node was benign. 

False + 

6 CT: lesion VII, II, V. Node 
lateral to gluteus maximus. 
PET: lesions II, VII, V/VI, 
mass near anastomosis. 

No change in plan.  Two stage procedure: First: 
left lateral segment resection. 
8 weeks later: Second: right 
hepatic surgery. 

True + 
assumed 
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(C) Patients where Change in Surgical Plan was “More Non-Hepatic Surgery” 

# Imaging Investigation Result Interpretation 

7 CT: lesions VII/VIII, II/III, 
caudate.  
PET shows same lesions plus 
left lateral wall of proximal 
right colon, abdominal wall. 

Surgical plan was same 
for liver (i.e. left tri-
segmentectomy and 
caudate lobectomy). New 
ceceotomy planned. 

Did a colonoscopy before 
liver surgery. Large polyp 
across from ileocecal valve. 
Could not biopsy or remove 
it. Went on to liver surgery 
where liver surgery was done 
as planned but removed 
polyp from sigmoid which 
was well differentiated 
adenocarcinoma. 

True + 

8 CT: lesion VI. 
PET: no liver lesion, right 
inguinal node, gastric fundus. 

Right inguinal node 
biopsy. Gastroscopy. 
Had laparotomy. Liver 
surgery as planned.  
Biopsy of inguinal node. 

Polyp in fundus. Lymph node 
was benign on pathology. 

True + 
(fundus) 
False + 

(inguinal node) 

9 CT: lesion V. 
PET: V and para-aortic node 
just posterior to duodenum 
below level of renal arteries. 

Change in plan to 
exploratory laparotomy to 
remove node. Also 
resected part of right 
liver. 

Lymph node showed 
metastatic adenocarcinoma 

True + 

10 CT: lesions VII, VIII. 
PET: lesions VII, VIII. Retro-
caval lymph nodes. 

Plan was to do 
laparotomy and examine 
nodes. Nothing was 
seen. Then carry on with 
hepatic surgery which 
was done. 

Only resected one of liver 
lesions. In follow-up 
developed progressive liver 
metastases and 
retroperitoneal adenopathy. 

True + 
(nodes) 

  



 © 2013 American Medical Association. All rights reserved. 
 

(D) False Positive PET-CT Cases 

# Imaging Investigation Result Interpretation 

1 PET was positive in tonsil 
and bone (equivocal). 

Bone scan Developed lung metastases 
during follow-up but no bone 
mets. 

False + 

2 PET hot in pharynx. CT neck Considered non-malignant. False + 

3 PET showed 1 additional 
liver mets not seen on CT 
and abnormal area near 
anastomosis. This was not 
investigated and at follow-
up, no recurrence near 
anastomosis. 

No investigation Proceeded with planned liver 
surgery. Anastomosis was fine 
at surgery. 

False + 

4 Thyroid nodule which was 
benign on investigation. 

Thyroid ultrasound plus 
biopsy 

Benign False + 

5 External iliac node + on PET 
(close to rectal stump of 
original surgery). 

Had liver surgery. No 
biopsy of node. Initial 
follow up imaging was 
fine but abdominal mets 
developed during follow-
up. 

At follow-up, developed mets to 
lung, liver, abdominal wall and 
recurrence at anastomotic site.   

False + 

6 PET did not show liver mets; 
however, PET showed left 
breast mass with SUV=5.  

Had liver surgery which 
showed tumor 

After liver surgery had breast 
biopsy which showed DCIS. 

True + 
(breast) 
False – 
(liver) 

7 Prostate None for prostate At 20-month visit, no evidence 
of prostate cancer. 

False + 

8 Hilar node CT Thorax No evidence of mets to lung or 
hilum. 

False + 

9 CT: segment VI 
PET: VI, VII.  

Intraoperative US 
Right (VII, VI, V/VI) 
Left (II, III) 

Did left hepatectomy with plan 
to come back in 6 weeks to do 
the right. Tumor present in 
specimen. In fact, both CT and 
PET missed cancer in left lobe. 

False – 
(caudate) 

True + 
(liver) 

10 More disease in liver  There were many lesions 
both on PET and CT; not 
necessary to investigate. 

Surgical plan not altered. True + 

11 Anastomotic recurrence No investigations Not seen at surgery and 
negative on follow-up. 

False + 

12 One more lesion in liver on 
PET (SUV=3). Report says 
“equivocal”. 

Intraoperative ultrasound 
plus examination showed 
lesions in segment 6 and 
7 but not 4. 

Additional lesion on PET not 
confirmed. 

False + 

13 Pre-sacral lesion on PET Performed additional CT Felt to be benign (note: only 6 
weeks after original colon 
surgery). No evidence of 
recurrence on follow-up. 

False + 
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(D) False Positive PET-CT Cases 

# Imaging Investigation Result Interpretation 

14 Pelvic mass in left lower 
abdomen. 

No investigation. Went 
for hepatic surgery. 

Felt to be inflammatory related 
to anastomotic leak.  No 
evidence of local recurrence at 
3-yr follow-up. 

False+ 

15 Thyroid positive  Thyroid ultrasound Ultrasound normal False + 

16 L2 lesion on PET. Read as 
consistent with compression 
fracture. 

Bone scan read as 
consistent with L2 
compression fracture 

Solitary liver mets resected. On 
follow-up over 2 years no 
evidence of bone metastases 
but developed intra-abdominal 
recurrence. 

False + 

17 Rectum positive Sigmoidoscopy Normal False + 

18 Lung right lower lobe 
(indeterminate on PET 
SUV=2.0). 

Had liver surgery. 
Postoperative CT thorax 
normal. 

No tumor in right lung on serial 
follow up CT thorax. 

False + 

19 PET showed lesion in 
segment 3 which was not 
seen on CT. 

Had liver surgery.  
Lesion in segment 3 not 
identified by US or follow-
up. 

Surgical plan not altered  False + 

20 Mets in segments V, VI, and 
VII on CT. More disease in 
liver on PET (VII, VI, VI, 
V/VI, VI/VII, IVB, VII) + 
mesenteric node (SUV=1.5). 

Biopsy of mesenteric 
node. Intraoperative US 
showed many mets in 
right lobe of liver. 

Surgical plan not altered. False 
+ node. Right hepatic lobe 
removed confirmed all PET 
lesions as malignant. Patient 
developed rapidly progressive 
liver mets in liver remnant. 

False + 
(node) 
True + 

(rest of liver) 

21 Baseline CT/MRI showed 
segment VI (3), II, IVB, V. 
On PET: II (2), IV, V, VI (3), 
and VII 

Had hepatic surgery. 
Intraoperative US and 
wedge resection of 
segment II. Did not locate 
one of lesions. 

Surgical plan not altered.  False + 

22 Increased uptake in splenic 
flexure. 

Colonoscopy. Polyps in 
ascending colon, 
transverse colon, and 
rectum. 

Nothing identified at splenic 
flexure in colonoscopy and 
laparotomy for liver surgery. 

False + 

23 Synchronous primary and 
liver mets. CT segment II/III. 
PET shows same plus 
primary colon cancer. CT 
did not show primary. 

Patient had bowel 
surgery and liver 
resection at the same 
time. 

Synchronous tumors True + 
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(D) False Positive PET-CT Cases 

# Imaging Investigation Result Interpretation 

24 Pre-op CT showed 1 lesion 
in liver and 1 hilar node in 
lung. PET showed the 
same. (Note 2 years before 
had resection of apical lung 
mets). 

No investigation of hilar 
lesion. Felt to be mets. 
Initially hepatic surgery 
cancelled. But at tumor 
board decided that would 
treat hilar node by radical 
radiation. Then could do 
hepatic surgery.  

Wedge resection done. Two 
years later developed 
extensive mediastinal and 
pulmonary mets. 

True + 
(PET-CT 
and CT) 

hilar 
disease 

25 CT showed lesions in Right 
lobe and caudate. PET 
showed 2 peri-portal nodes 
not seen on CT (SUV=5 and 
3.5). 

Biopsy of celiac node and 
common hepatic artery 
node. Intra-operative US 
showed presence of 
more abnormal nodes in 
portal area 

Frozen section + for cancer. 
Did not proceed with hepatic 
surgery. 

True + 

26 CT and PET showed pre-
sacral soft tissue thickening. 

No investigation. Note 
patient had completed 
radiation to pelvis 4 
months before. Patient 
had hepatic surgery as 
per plan. No evidence of 
recurrence on 
exploration. 

Had regular follow up CT 
thorax and abdomen with no 
evidence of recurrence. 

False + 
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eTable 2. Summary of Recurrences and Deaths by Group 
 
 
 

 
 
Event Type 

All Patients 
n = 404 

Patients who had Surgery 
n = 368 

PET-CT 
n = 270 

Control 
n = 134 

 PET-CT 
n = 245 

Control 
n = 123 

Death only 13 5% 12 9%  7 3% 11 9% 

Recurrence and Death 77 28% 37 28%  68 28% 32 26% 

All Deaths 90 33% 49 37%  75 31% 43 35% 

Recurrence only 102 38% 40 30%  99 41% 40 33% 

Death or Recurrence 192 71% 89 66%  174 71% 83 67% 
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eTable 3. Multivariable Modelling of Survival and Disease-free Survival 
 
 
 

 (A) Multivariable Cox Model for Overall Survival (All patients) 
 

Risk Factor 

Complete Case Analysis 
134 deaths in 396 patients 

Using Multiple Imputation 
139 deaths in 404 patients 

HR (95% CI) P HR (95% CI) P 

Treatment (PET-CT vs. Control) 0.81 (0.56 to 1.17) 0.26 0.84 (0.58 to 1.20) 0.33 

Disease free duration (months) 0.99 (0.98 to 1.00) 0.13 0.99 (0.98 to 1.00) 0.064 

Centre (vs. I):  0.53  0.76 

 A + B 1.09 (0.45 to 2.63) 0.86 0.97 (0.40 to 2.33) 0.94 

 C + D 0.92 (0.36 to 2.38) 0.86 0.85 (0.33 to 2.17) 0.73 

 E + F 1.01 (0.49 to 2.08) 0.97 1.00 (0.50 to 1.98) 1.0 

 G 2.00 (0.97 to 4.09) 0.059 1.68 (0.83 to 3.38) 0.15 

 H 1.19 (0.78 to 1.83) 0.42 1.08 (0.71 to 1.63) 0.72 

Number of tumors  1.15 (1.01 to 1.32) 0.036 1.14 (1.00 to 1.30) 0.051 

Largest tumor size (per 5 mm) 1.02 (1.00 to 1.04) 0.030 1.02 (1.00 to 1.04) 0.026 

Node Stage (Positive vs. Negative) 1.41 (0.93 to 2.15) 0.11 1.44 (0.95 to 2.19) 0.089 

Age (per year) 1.02 (1.00 to 1.04) 0.021 1.02 (1.00 to 1.04) 0.015 

Bilateral (Yes vs. No) 1.09 (0.69 to 1.72) 0.72 1.12 (0.71 to 1.75) 0.63 

Margin Involved (Yes vs. No) 1.17 (0.69 to 1.99) 0.56 1.43 (0.87 to 2.33) 0.15 

Prior Chemotherapy (Yes vs. No) 2.12 (1.28 to 3.49) 0.0033 2.01 (1.25 to 3.24) 0.0042 

Prior Radiotherapy (Yes vs. No) 0.92 (0.59 to 1.44) 0.72 0.94 (0.61 to 1.46) 0.80 

Note: 3 subjects missing disease-free duration; 5 subjects have unknown nodal stage 
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(B) Multivariable Cox Model for Overall Survival (All patients who had surgery) 
 

Risk Factor 

Complete Case Analysis 
113 deaths in 360 patients 

Using Multiple Imputation 
118 deaths in 368 patients 

HR (95% CI) P HR (95% CI) P 

Treatment (PET-CT vs. Control) 0.76 (0.51 to 1.13) 0.18 0.79 (0.53 to 1.16) 0.23 

Disease free duration (months) 0.99 (0.98 to 1.00) 0.11 0.99 (0.97 to 1.00) 0.051 

Centre (vs. I):  0.68  0.78 

 A + B 1.00 (0.38 to 2.63) 1.0 0.89 (0.34 to 2.31) 0.81 

 C + D 0.60 (0.19 to 1.90) 0.39 0.55 (0.17 to 1.72) 0.30 

 E + F 1.10 (0.53 to 2.27) 0.81 1.07 (0.54 to 2.14) 0.85 

 G 1.73 (0.79 to 3.78) 0.17 1.42 (0.66 to 3.03) 0.37 

 H 1.04 (0.66 to 1.65) 0.87 0.93 (0.60 to 1.44) 0.75 

Number of tumors  1.16 (1.00 to 1.35) 0.052 1.14 (0.98 to 1.33) 0.080 

Largest tumor size (per 5 mm) 1.02 (1.00 to 1.04) 0.029 1.02 (1.00 to 1.04) 0.025 

Node Stage (Positive vs. Negative) 1.56 (0.97 to 2.51) 0.066 1.60 (1.00 to 2.58) 0.051 

Age (per year) 1.02 (1.00 to 1.04) 0.054 1.02 (1.00 to 1.04) 0.037 

Bilateral (Yes vs. No) 1.06 (0.65 to 1.72) 0.81 1.10 (0.69 to 1.76) 0.69 

Margin Involved (Yes vs. No) 1.36 (0.78 to 2.37) 0.28 1.67 (1.00 to 2.78) 0.051 

Prior Chemotherapy (Yes vs. No) 2.23 (1.27 to 3.93) 0.0053 2.09 (1.23 to 3.56) 0.0068 

Prior Radiotherapy (Yes vs. No) 1.00 (0.62 to 1.61) 1.0 1.03 (0.65 to 1.63) 0.90 

Note: 3 subjects missing disease-free duration; 5 subjects have unknown nodal stage. 
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(C) Multivariable Cox Model for Overall Survival by SUV (PET-CT group only) 
 

Risk Factor 

Complete Case Analysis 
85 deaths in 257 patients 

Using Multiple Imputation 
89 deaths in 263 patients 

HR (95% CI) P HR (95% CI) P 

SUV 1.14 (1.08 to 1.20) <0.0001 1.13 (1.07 to 1.19) <0.0001 

Disease free duration (months) 0.98 (0.96 to 1.00) 0.022 0.97 (0.96 to 0.99) 0.0071 

Centre (vs. I):  0.36  0.43 

 A + B 0.67 (0.14 to 3.14) 0.61 0.58 (0.13 to 2.63) 0.48 

 C + D 2.68 (0.96 to 7.51) 0.061 2.31 (0.84 to 6.36) 0.10 

 E + F 1.47 (0.62 to 3.51) 0.38 1.42 (0.63 to 3.20) 0.39 

 G 1.74 (0.68 to 4.41) 0.25 1.34 (0.55 to 3.30) 0.52 

 H 1.16 (0.64 to 2.11) 0.63 1.00 (0.57 to 1.76) 1.0 

Number of tumors  1.09 (0.92 to 1.28) 0.33 1.07 (0.91 to 1.26) 0.40 

Largest tumor size (per 5 mm) 1.04 (1.00 to 1.07) 0.050 1.04 (1.00 to 1.07) 0.039 

Node Stage (Positive vs. Negative) 1.72 (0.93 to 3.17) 0.082 1.76 (0.95 to 3.23) 0.071 

Age (per year) 1.03 (1.00 to 1.05) 0.032 1.03 (1.00 to 1.05) 0.025 

Bilateral (Yes vs. No) 1.24 (0.70 to 2.21) 0.46 1.29 (0.74 to 2.23) 0.37 

Margin Involved (Yes vs. No) 1.03 (0.53 to 2.03) 0.92 1.44 (0.79 to 2.60) 0.23 

Prior Chemotherapy (Yes vs. No) 1.75 (0.92 to 3.31) 0.086 1.61 (0.88 to 2.95) 0.12 

Prior Radiotherapy (Yes vs. No) 0.61 (0.31 to 1.20) 0.15 0.67 (0.35 to 1.28) 0.23 

Note: 1 subject missing disease-free duration; 5 subjects have unknown nodal stage. 
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 (D) Multivariable Cox Model for Disease-free Survival (All patients) 
 

Risk Factor 

Complete Case Analysis 
274 events in 396 patients 

Using Multiple Imputation 
281 events in 404 patients 

HR (95% CI) P HR (95% CI) P 

Treatment (PET-CT vs. Control) 0.97 (0.75 to 1.26) 0.84 1.00 (0.78 to 1.30) 0.97 

Disease free duration (months) 1.00 (0.99 to 1.00) 0.28 0.99 (0.99 to 1.00) 0.18 

Centre (vs. I):  0.74  0.79 

 A + B 0.81 (0.44 to 1.48) 0.49 0.80 (0.45 to 1.43) 0.46 

 C + D 0.69 (0.36 to 1.33) 0.27 0.66 (0.35 to 1.27) 0.21 

 E + F 0.89 (0.56 to 1.39) 0.59 0.86 (0.56 to 1.34) 0.52 

 G 1.19 (0.70 to 2.03) 0.51 1.07 (0.64 to 1.81) 0.79 

 H 0.99 (0.74 to 1.33) 0.94 0.93 (0.70 to 1.24) 0.63 

Number of tumors  1.13 (1.03 to 1.24) 0.0086 1.12 (1.02 to 1.23) 0.014 

Largest tumor size (per 5 mm) 1.02 (1.01 to 1.03) 0.0066 1.02 (1.01 to 1.03) 0.0047 

Node Stage (Positive vs. Negative) 1.29 (0.96 to 1.71) 0.088 1.34 (1.01 to 1.78) 0.045 

Age (per year) 1.00 (0.99 to 1.01) 0.70 1.00 (0.99 to 1.01) 0.57 

Bilateral (Yes vs. No) 1.09 (0.80 to 1.48) 0.61 1.10 (0.81 to 1.50) 0.54 

Margin Involved (Yes vs. No) 1.11 (0.75 to 1.62) 0.61 1.23 (0.85 to 1.77) 0.27 

Prior Chemotherapy (Yes vs. No) 1.48 (1.08 to 2.04) 0.016 1.40 (1.03 to 1.91) 0.033 

Prior Radiotherapy (Yes vs. No) 0.80 (0.58 to 1.10) 0.16 0.79 (0.58 to 1.09) 0.15 

Note: 3 subjects missing disease-free duration; 5 subjects have unknown nodal stage. 
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eTable 4. Sensitivity Analyses: Removing Cases with Extra-hepatic Disease 
 
 

Overall, 25 patients had extra hepatic disease (EHD) at randomization: 11 (8%) in the Control group and 
14 (5%) in the PET-CT group. We performed a sensitivity analysis for: (1) the primary outcome of change 
in management with the 14 EHD PET-CT cases removed, and (2) the survival analysis by group with all 
25 EHD cases removed, and (3) the survival analysis by standardized uptake value (SUV) with the 14 
EHD PET-CT cases removed. 
 
(1) Primary Outcome (PET-CT group only) 
 
Of the 256 PET-CT patients without EHD, 18 (7.0%; 95% CI, 4.2% to 10.9%) had a change in 
management: 5 (2.0%) avoided laparotomy, 4 (1.6%) had more extensive hepatic surgery, 8 (3.1%) had 
additional organ surgery (7 of whom had hepatic resection), and 1 patient had a laparoscopy and open-
close operation. By comparison, with all 270 cases included, surgical management was actually changed 
in 21 (8.0%; 95% CI, 5.0% to 11.9%); no surgery (7), more extensive surgery (4), further non-hepatic 
surgery (9, 8 of whom also had hepatic resection); and open/close operation (1 patient). 
 
For the patients without EHD, surgeons indicated that they would change the surgical plan in 20 patients 
(7.8%; 95% CI, 4.8% to 11.8%) based on the PET-CT. The new plans were: no surgery (7), more 
extensive surgery (4), further non-hepatic surgery including biopsy (8), and more extensive and further 
non-hepatic surgery (1). By comparison, with all 270 cases included, surgeons indicated that they would 
change the surgical plan in 23 patients (8.7%; 95% CI, 5.6% to 12.8%) based on the PET-CT. The new 
plans were: no surgery (9), more extensive surgery (4), further non-hepatic surgery including biopsy (9), 
and more extensive and further non-hepatic surgery (1). 
 
(2) Survival Analysis by Group 
 
Survival did not differ between arms (PET-CT relative to no PET-CT, hazard ratio=0.92, 95% CI, 0.63 to 
1.34; p=0.68). By comparison, the result including the 25 EHD cases was 0.86, 95% CI, 0.60 to 1.21; 
p=0.38. 
 
(3) Survival Analysis by SUV (PET-CT group only) 
 
The SUV was associated with survival (hazard ratio=1.10 per unit increase, 90% CI, 1.06 to 1.14; 
p<0.001). With all 270 cases included, the result was very similar (HR=1.11 per unit increase, 90% CI, 
1.07 to 1.15; p<0.001). The c-statistic with SUV in model was 0.61 (95% CI, 0.55 to 0.68) and 0.50 (95% 
CI, 0.44 to 0.56) without it (p=0.005). The difference in c-statistic is 0.11 (95% CI, 0.02 to 0.20). Again, 
this is very similar to the results with all 270 cases included: 0.62 (95% CI, 0.56 to 0.68) and 0.50 (95% 
CI, 0.44 to 0.56) without SUV (p=0.005). 
 


