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Introduction
Colorectal carcinoma is the third most common malignancy and the second leading cause of 
cancer deaths worldwide.1 Twenty-five percent of patients present with synchronous metastases 
at the time of diagnosis.2 Imaging modalities for staging differ between institutions; the 
recommended approach is computed tomography (CT) or magnetic resonance imaging (MRI).3 
The role of positron emission tomography (PET) using 18F-fluorodeoxyglucose, integrated with 
CT (FDG-PET/CT) is not well established; it may be considered for surveillance in specific patient 
groups.4 Based on drainage patterns of the portal venous system (primary means of haematogenous 
spread), metastatic colorectal carcinoma (mCRC) with isolated metastases not involving the 
liver is rare; the incidence of isolated lung metastases is 1.7% – 7.2% (predominantly with rectal 
carcinomas) and there are case reports describing thyroid metastases by-passing the liver.5,6 
However, there are only two case reports describing mediastinal metastases without other organ 
involvement.7,8 A small proportion of patients with localised liver or lung metastases may be 
candidates for curative resection; however, the majority are palliated.9 The prognosis for mCRC  
has improved since the 1990s when standard of care with 5-FU/leucovorin (FF) was associated 
with a median survival of 12 months.10,11 5-FU remains the backbone of treatment and is one of the 
commonest prescribed chemotherapeutic drugs; more than 80% is inactivated in the liver by the 
enzyme dihydropyrimidine dehydrogenase (DPD).4,12 Dihydropyrimidine dehydrogenase 
activity is highly variable, with an estimated 3% – 5% of the general population being partially 
deficient with one population study suggesting that 31% – 34% of treated cancer patients exhibit 
dose-limiting toxicity.13,14 Genetic variants in the DPD gene lead to enzyme deficiencies. 
Dihydropyrimidine dehydrogenase deficiency is not routinely tested for in all countries, including 
South Africa, and toxicity will only manifest on drug challenge. We describe a severe, delayed 
presentation of DPD deficiency in a patient with CRC and mediastinal adenopathy on FDG-PET 
scan at diagnosis.

A 61-year-old male, non-smoker, with no history of alcohol use and a background of well-
controlled familial hypercholesterolaemia and no other co-morbidities, presented with a chronic 
history of right-sided abdominal pain, weight loss and fatigue. Colonoscopy revealed an ‘apple-
core’ lesion of the caecum with impending obstruction. Chest CT showed two left lower lobe 
pulmonary nodules (11 mm × 9 mm; 6 mm × 6 mm, respectively) with size-significant mediastinal 
lymphadenopathy but no liver metastases (Figure 1). A FDG-PET scan was performed. 

The liver is the commonest site for metastases in colorectal carcinoma; other isolated sites are 
considered extremely rare. 5-fluorouracil (5-FU) is the backbone of treatment for metastatic 
colorectal carcinoma (mCRC) and without it survival may be significantly reduced. It is 
primarily metabolised by dihydropyrimidine dehydrogenase (DPD). Testing for DPD 
deficiency is not a routine practice and toxicity will only manifest following drug challenge. 
There are limited standardised treatment guidelines in managing patients with severe drug 
reactions following 5-FU exposure. We describe a delayed presentation of life-threatening 
DPD deficiency in a patient with colorectal carcinoma and mediastinal lymphadenopathy. 
We describe our experience with chemotherapy in this difficult clinical scenario and highlight 
the importance of histological confirmation in unusual sites of metastatic disease.
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Standardised uptake value (SUV) of the two lung nodules 
was 2 and 0.5, respectively, with hypermetabolic, size-
significant mediastinal lymphadenopathy (SUV sub-carinal 
node 8.5, pre-tracheal node 5.1 and aorto-pulmonary node 
5.9). The patient was managed as mCRC, with secondaries to 
the left lung and mediastinum (Figure 1). Because of the risk 
of imminent obstruction, a right hemicolectomy with primary 
tumour resection and anastomosis was performed, prior to 
chemotherapy initiation. Histopathology demonstrated a 
moderately differentiated KRAS-mutant adenocarcinoma. 
Hepatic, renal and bone marrow functions were normal. 
FOLFOX6 and bevacizumab were commenced 4 weeks post-
surgery and were well tolerated. The patient had a normal 
absolute neutrophil count (ANC) following his first cycle of 
chemotherapy (4.79 × 109/L). Forty-eight hours after his 
second cycle of chemotherapy, 2 weeks later, he developed a 
neutropaenic sepsis (temperature 39 °C; ANC 0.01 × 109/L). 
He was hospitalised, commenced on broad-spectrum 
antibiotics and bi-daily granulocyte colony-stimulating factor 
(G-CSF) injections. The pyrexia resolved; however, his 
clinical condition worsened. He developed intractable 
diarrhoea, alopecia, mucositis and pancytopaenia; he 
required multiple blood and platelet transfusions with no 
improvement in his neutrophil count despite treatment. He 
remained haemodynamically stable. Cultures were negative 
and repeat imaging showed no interval deterioration. Genetic 
testing for DPD deficiency confirmed a heterozygous 
IVS14 + 1G > A mutation. Ten-days after admission he 
developed worsening abdominal pain. Computed 
tomography showed pneumatosis intestinalis and extra-
luminal air suggestive of a neutropaenic enterocolitis with 
rectal perforation (Figure 2). As a result of the resistant 
neutropaenia, he was not a suitable surgical candidate and 
conservative management with total parenteral nutrition, 
analgesia, repeat cultures and escalation of antibiotics was 
instituted. He deteriorated with signs of a multi-systemic 
inflammatory response: acute liver failure, encephalopathy, 

ataxia, resting tremor, severe malnutrition, bilateral pleural 
effusions and persistent bone marrow suppression. He 
did not require respiratory support or inotropes. The first 
improvement in the ANC was seen 12-days after admission 
and continued to improve as did his clinical and cognitive 
state. The perforation was locally contained, and no operative 
intervention was required. Viral, bacterial and TB cultures 
were negative and septic markers normalised. He was 
discharged after 28 days and not re-challenged with 
chemotherapy. Imaging showed no local recurrence or 
progression (no interval change in lung nodules and 
mediastinal adenopathy). Ultrasound-guided fine needle 
aspirate of both lung nodules and sub-carinal node was 
performed which showed normal bronchial tissue with no 
malignant cells and a granuloma with no malignant cells 
respectively. A repeat work-up for TB and sarcoidosis was 
negative. Having returned to baseline with normalisation 
of liver and bone marrow function, chemotherapy 
was restarted. Single dose oxaliplatin (130 mg/m2) was 
commenced 3 months following the last cycle of standard  
chemotherapy which was well tolerated; three additional 

a b

FIGURE 1: (a) Chest computed tomography (CT) and (b) positron emission tomography (PET) scan showing sub-carinal lymphadenopathy at the start of chemotherapy.

FIGURE 2: Axial post-contrast computed tomography (CT) scan of the pelvis 
demonstrates pneumatosis coli of the rectum with extra-luminal air.
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cycles (full doses) were given at two-weekly intervals. 
Bevacizumab was not recommenced as a result of the recent 
gut pathology. The patient remained disease-free without 
chemotherapy for 13 months. On surveillance imaging, he 
was found to have a solitary segment 4A liver metastasis, 
amenable to local resection (left partial hepatectomy). Six-
weeks after surgery, he was commenced on intravenous 
irinotecan 200 mg/m2, oxaliplatin 85 mg/m2 (IROX) and 
bevacizumab 7.5 mg/kg. He completed nine of the planned 
12 cycles which were to occur two-weekly; treatment delays 
of 21 days were permitted in the presence of side-effects. 
Oxaliplatin and irinotecan were omitted for the last three 
cycles because of liver derangement and early portal-
hypertension (PHT) with sinusoidal fibrosis and 
thrombocytopaenia. Eleven-months after chemotherapy, and 
3 years and 6 months after initial diagnosis, he remains 
disease-free with no local recurrence. Except for a mild 
residual peripheral neuropathy he has returned to baseline 
status with normalisation of liver function and resolution 
of his PHT.

Discussion
Standardised uptake values (SUV) on FDG-PET scans ≥ 2.5 
are accepted as malignancy; however, any metabolically 
active process may result in FDG accumulation.15 In this case, 
the patient had a high SUV uptake of mediastinal adenopathy, 
with low uptake of both pulmonary nodules. Mediastinal 
involvement without any other organ involvement is an 
unusual presentation of metastases; hence, the need for tissue 
diagnosis after re-evaluating the clinical scenario. In this 
patient, the FNA findings of granulomas may explain the 
high SUV uptake, secondary to a sarcoid-like process which 
has been described in some malignancies either secondary 
to the cancer itself or cancer-associated treatments 
(chemotherapy/immunotherapy).16 There has been a similar 
case description in a 63-year old woman with Stage 3 CRC.15 
The prevalence of sarcoid-like reactions on FDG PET/CT for 
cancer staging ranges between 0.6% and 1.1% and mediastinal 
nodes are a common site.17 Tuberculosis is an important 
diagnosis of exclusion before the initiation of chemotherapy.

The patient had a life-threatening toxic reaction to 5-FU with 
grade 4 diarrhoea, neutropaenia, mucositis, alopecia, acute 
liver failure, psychomotor disturbances and encephalopathy 
which prevented re-challenging with this drug. There are 
limited standardised treatment options for patients with 
severe reactions: combinations of the currently available 
chemotherapeutic drugs may be used with varying results. 
Raltitrexed, similarly to 5-FU, is a thymidylate synthase 
inhibitor with a different toxicity profile and may be 
considered as an alternative single agent, or in combination 
with oxaliplatin (TOMOX) in patients with DPD deficiency; 
however, it is not easily accessible in South Africa.18 A recent 
network meta-analysis showed that folinic acid, fluorouracil 
plus oxaliplatin (FOLFOX), folinic acid, fluorouracil plus 
irinotecan (FOLFIRI), irinotecan plus oxaliplatin (IROX) and 
raltitrexed plus oxaliplatin (TOMOX) all showed higher 
overall response rates and progression-free survival than FF, 

or raltitrexed alone.19 In this case, IROX with bevacizumab 
was associated with favourable results. Bowel perforation is 
a rare complication of bevacizumab.20 The decision to re-
challenge was made after careful analysis of risk versus 
benefit and only after disease recurrence, 19 months after the 
initial two cycles of bevacizumab and on full patient recovery. 
Re-challenging was associated with no further toxicity.

Because of cost implications and the absence of clear dosing 
guidelines, DPD deficiency is not routinely tested for in 
most countries, including South Africa.21 The patient, in this 
case, had a delayed, severe, unpredictable presentation 
associated with a prolonged hospital admission and a 
protracted clinical course. There may be a role for proactive 
rather than reactive testing not only for clinical benefit but 
resource and cost implications too–one study showed that 
hospital admission for severe chemotherapy-related toxicity 
is significantly higher than the cost of prospective DPD 
testing of each patient commencing fluoropyrimidine 
chemotherapy.22

Conclusion
We present a case of primary colon cancer with mediastinal 
lymphadenopathy suggestive of metastatic disease on PET 
scan. However, FNA was negative for metastases and showed 
granulomas. In cancer patients, sarcoid-like reactions may be 
a benign cause of FDG uptake on PET scans. A negative PET 
scan may be used to rule out metastases, but a positive uptake 
should be confirmed by histopathologic examination if clinical 
uncertainty exists, preferably before commencement of 
treatment. In patients who demonstrate severe toxicity to 
5-FU maintaining a high clinical suspicion for DPD deficiency 
and testing early to prevent re-challenging with the drug 
should be considered. In challenging clinical cases such as 
this, various recognised drug combinations with dosing 
and frequency modification, may yield favourable survival 
outcomes.

Acknowledgements
The authors would like to acknowledge and thank the patient 
for consenting to this publication.

Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this research article.

Authors’ contributions
S.P., O.T., J.D. and A.W. contributed to the writing of this 
case report.

Ethical considerations
Ethical clearance for the study was obtained from the Human 
Research Ethics Committee of the University of the 
Witwatersrand (reference number: 190221).

http://www.sajo.org.za


Page 4 of 4 Case Report

http://www.sajo.org.za Open Access

Funding information
The research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Data availability
Data sharing is not applicable to this article as no new data 
were created or analysed in this study.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and do not necessarily reflect the official policy or 
position of any affiliated agency of the authors.

References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer 

statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 
36 cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394–424. https://doi.
org/10.3322/caac.21492

2. Smedman TM, Line PD, Hagness M, Syversveen T, Grut H, Dueland S. Liver 
transplantation for unresectable colorectal liver metastases in patients and 
donors with extended criteria (SECA-II arm D study). BJS Open. 2020;4(3): 
467–477. https://doi.org/10.1002/bjs5.50278

3. Kekelidze M, D’Errico L, Pansini M, Tyndall A, Hohmann J. Colorectal cancer: 
Current imaging methods and future perspectives for the diagnosis, staging and 
therapeutic response evaluation. World J Gastroenterol. 2013;19(46):8502–8514. 
https://doi.org/10.3748/wjg.v19.i46.8502

4. Van Cutsem E, Cervantes A, Nordlinger B, Arnold D, Group EGW. Metastatic 
colorectal cancer: ESMO clinical practice guidelines for diagnosis, treatment 
and follow-up. Ann Oncol. 2014;25 (Suppl 3):iii1–iii9. https://doi.org/10.1093/
annonc/mdu260

5. Hanna WC, Ponsky TA, Trachiotis GD, Knoll SM. Colon cancer metastatic to the 
lung and the thyroid gland. Arch Surg. 2006;141(1):93–96. https://doi.org/ 
10.1001/archsurg.141.1.93

6. Phillips JS, Lishman S, Jani P. Colonic carcinoma metastasis to the thyroid: A case 
of skip metastasis. J Laryngol Otol. 2005;119(10):834–836.

7. Musallam KM, Taher AT, Tawil AN, Chakhachiro ZI, Habbal MZ, Shamseddine AI. 
Solitary mediastinal lymph node metastasis in rectosigmoid carcinoma: A case 
report. Cases J. 2008;1(1):69. https://doi.org/10.1186/1757-1626-1-69

8. El-Halabi MM, Chaaban SA, Meouchy J, Page S, Salyers WJ, Jr. Colon cancer 
metastasis to mediastinal lymph nodes without liver or lung involvement:  
A case report. Oncol Lett. 2014;8(5):2221–2224. http://doi.org/10.3892/ol. 
2014.2426

9. Yu IS, Cheung WY. Metastatic colorectal cancer in the era of personalized 
medicine: A more tailored approach to systemic therapy. Can J Gastroenterol 
Hepatol. 2018;2018:9450754. https://doi.org/10.1155/2018/9450754

10. Poon MA, O’Connell MJ, Moertel CG, et al. Biochemical modulation of fluorouracil: 
Evidence of significant improvement of survival and quality of life in patients with 
advanced colorectal carcinoma. J Clin Oncol. 1989;7(10):1407–1418. https://doi.
org/10.1200/JCO.1989.7.10.1407

11. Petrelli N,Douglas Jr HO,Herrera L, et al. The modulation of fluorouracil with 
leucovorin in metastatic colorectal carcinoma: A prospective randomized phase III 
trial. J Clin Oncol. 1989;7(10):1419–1426. https://doi.org/10.1200/JCO.1989. 
7.10.1419

12. Diasio RB, Harris BE. Clinical pharmacology of 5-fluorouracil. Clin Pharmacokinet. 
1989;16(4):215–237. https://doi.org/10.2165/00003088-198916040-0000

13. Etienne MC, Lagrange JL, Dassonville O, et al. Population study of dihydropyrimidine 
dehydrogenase in cancer patients. J Clin Oncol. 1994;12(11):2248–2253. https://
doi.org/10.1200/JCO.1994.12.11.2248

14. Meta-Analysis Group In C, Levy E, Piedbois P, Buyse M, et al. Toxicity of fluorouracil 
in patients with advanced colorectal cancer: Effect of administration schedule and 
prognostic factors. J Clin Oncol. 1998;16(11):3537–3541. https://doi.org/10.1200/
JCO.1998.16.11.3537

15. Malani AK, Gupta C, Singh J, Rangineni S. A 63-year-old woman with colon cancer 
and mediastinal lymphadenopathy. Chest. 2007;131(6):1970–1973. http://doi.
org/10.1378/chest.06-1951

16. InoueK, GotoR, ShimomuraH, Fukuda H. FDG-PET/CT of sarcoidosis and sarcoid 
reactions following antineoplastic treatment.SpringerPlus. 2013;2(1):113. https://
doi.org/10.1186/2193-1801-2-113

17. Chowdhury FU, Sheerin F, Bradley KM, Gleeson FV. Sarcoid-like reaction to 
malignancy on whole-body integrated FDG PET/CT: Prevalence and disease pattern. 
Clin Radiol. 2009;64(7):675–681. https://doi.org/10.1016/j.crad. 2009.03.00

18. Kempin S, Gutierrez J, Wilson E, Lowery C, Diasio R. Raltitrexed (Tomudex): An 
alternative choice in patients intolerant to 5-fluorouracil. Cancer Invest. 
2002;20(7–8):992–995. https://doi.org/10.1081/CNV-120005915

19. Wu DM, Wang YJ, Fan SH, et al. Network meta-analysis of the efficacy of first-line 
chemotherapy regimens in patients with advanced colorectal cancer. Oncotarget. 
2017;8(59):100668–100677. https://doi.org/10.18632/oncotarget.22177

20. Baek SY, Lee SH, Lee SH. Bevacizumab induced intestinal perforation in patients 
with colorectal cancer. Korean J Clin Oncol. 2019;15(1):15–18. https://doi.
org/10.14216/kjco.19004

21. Opdam FL, Swen JJ, Wessels JA, Gelderblom H. SNPs and haplotypes in DPYD and 
outcome of capecitabine letter. Clin Cancer Res. 2011;17(17):5833–5836. https://
doi.org/10.1158/1078-0432.CCR-11-1208

22. Murphy C, Byrne S, Ahmed G, et al. Cost implications of reactive versus prospective 
testing for dihydropyrimidine dehydrogenase deficiency in patients with colorectal 
cancer: A single-institution experience. Dose Response. 2018;16(4):1–6. https://
doi.org/10.1177/1559325818803042

http://www.sajo.org.za
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.1002/bjs5.50278
https://doi.org/10.3748/wjg.v19.i46.8502
https://doi.org/10.1093/annonc/mdu260
https://doi.org/10.1093/annonc/mdu260
https://doi.org/10.1001/archsurg.141.1.93
https://doi.org/10.1001/archsurg.141.1.93
https://doi.org/10.1186/1757-1626-1-69
http://doi.org/10.3892/ol.2014.2426
http://doi.org/10.3892/ol.2014.2426
https://doi.org/10.1155/2018/9450754
https://doi.org/10.1200/JCO.1989.7.10.1407
https://doi.org/10.1200/JCO.1989.7.10.1407
https://doi.org/10.1200/JCO.1989.7.10.1419
https://doi.org/10.1200/JCO.1989.7.10.1419
https://doi.org/10.2165/00003088-198916040-0000
https://doi.org/10.1200/JCO.1994.12.11.2248
https://doi.org/10.1200/JCO.1994.12.11.2248
https://doi.org/10.1200/JCO.1998.16.11.3537
https://doi.org/10.1200/JCO.1998.16.11.3537
http://doi.org/10.1378/chest.06-1951
http://doi.org/10.1378/chest.06-1951
https://doi.org/10.1186/2193-1801-2-113
https://doi.org/10.1186/2193-1801-2-113
https://doi.org/10.1016/j.crad.2009.03.00
https://doi.org/10.1081/CNV-120005915
https://doi.org/10.18632/oncotarget.22177
https://doi.org/10.14216/kjco.19004
https://doi.org/10.14216/kjco.19004
https://doi.org/10.1158/1078-0432.CCR-11-1208
https://doi.org/10.1158/1078-0432.CCR-11-1208
https://doi.org/10.1177/1559325818803042
https://doi.org/10.1177/1559325818803042

