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Abstract 
Patients with colorectal cancer (CRC) can have chemotherapy with oxaliplatin postoperatively. 
Oxaliplatin can cause acute and chronic neurotoxicity. It is important to be aware of neurotoxic 
side effects so they can be documented and action taken at an early stage. The study aimed to 
identify and explore neurotoxic side effects documented in the medical records of patients with 
colorectal cancer treated with oxaliplatin-based adjuvant chemotherapy. Data in this study were 
medical records; presenting documentation about patients treated at the University Hospital in 
the south of Sweden between 2009 and 2010. A summative content analysis approach was used to 
explore the neurotoxic side effects. Identification and quantification of the content of medical re-
cords were carried out by using a study-specific protocol. “Cold sensitivity” and “tingling in the 
hands” were the most frequently documented neurotoxicity-related terms in the medical records. 
This identification was followed by interpretation. Three categories were identified in the inter-
pretive part of the study: acute, chronic, and degree of neurotoxicity. The results show the impor-
tance of awareness of neurotoxic side effects so that they can be documented and action taken at 
an early stage. The documentation could be more reliable if patient-reported structured meas-
urements were used, combined with free descriptions in the medical records. Being able to follow 
the progression of the symptoms during and after treatment would improve patient’s safety and 
also quality of life. The protocol that we developed and used in this review of medical records may 
be helpful to structure the documentation in the electronic system for documentation of neuro-
toxicity side effects. 
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Summative Content Analysis 

 
 

1. Introduction 
Colorectal cancer (CRC) is the third most common cancer type worldwide [1]. After prostate and breast cancer, 
CRC is the most common form of cancer in Sweden [2]. During the past five decades, a cornerstone of the 
treatment for CRC has been chemotherapy consisting of 5-fluorouracil (5FU) in combination with folinic acid 
(leucovorin). This regime has relatively low toxicity and most patients cope with treatment without severe side 
effects. By adding oxaliplatin the risk of relapse can be reduced by about 25 per cent compared to 5FU/leuko- 
vorin, but the neurotoxic side effects increase [2]-[6]. Common neurotoxic side effects are numbness and tin-
gling in the hands, feet and around the mouth, muscle cramps, pain in the eye, jaw and abdomen, voice, vision, 
taste and sensitivity changes, and difficulty in swallowing [7]. Oxaliplatin can cause acute and chronic neuro-
toxicity. Studies have shown that persistent and chronic neurotoxicity problems affect patients’ daily lives and 
health-related quality of life [8]-[12]. Acute neurotoxicity usually occurs half an hour to an hour after the start of 
infusion, disappears after a few days, and can develop at any dose. If the side effects are not reduced within 14 
days, chronic symptomatic nerve damage can occur, leading to difficulties in swallowing, walking, writing and 
carrying out daily activities [9]. Permanent damage may occur without acute side effects in the initial stage [13]. 
Studies show that the neurotoxic side effects greatly affect the duration of chemotherapy; therefore, deciding 
whether the dosage of oxaliplatin should be reduced or treatment stopped for fear of debilitating and prolonged 
neurotoxicity is an important issue [14]-[18]. Although a number of interventions for chemotherapy-induced 
neurotoxicity have been tested, none of them can be recommended for clinical use due to lack of evidence 
[19]-[21]. Dose reduction could be useful in practice for patients who exhibit moderate or severe neurotoxicity 
under the treatment in order to improve the chance of therapeutic success. No formal guidelines exist for dose 
reduction during adjuvant therapy with oxaliplatin. The international standardized measurements such as 
NCI-CTC (the National Cancer Institute-Common Toxicity Criteria) can be used to grade adverse events from 
levels 1 - 5. Grade 2 is moderate neurotoxicity and grade 3 is severe (limiting self-care ADL) (Common Toxic-
ity Criteria). As Cavaletti et al. show in the literature review, CTC is one of several scales [22]. Although ox-
aliplatin has been associated with prolonged disease-free survival time, it is interesting to focus on the patient’s 
treatment burden. Few studies have investigated the patient’s experience of neurotoxicity in qualitative studies; 
two studies show that patients did not expect the neurotoxicity to affect their lives to the extent that it did [8] 
[23]. On that point it is important that the professional’s perception of patient’s neurotoxicity and neurotoxicity 
should be documented in medical records. Consequently, there is increased concern about symptom documenta-
tion and management of neurotoxic symptoms. If the neurotoxic symptoms are under-documented in the medi-
cal records it would probably not affect the patient’s quality of life but it could influence the way professionals 
handle the patient’s problem. In order to increase the quality of care it is important to explore how the docu-
mentation of neurotoxic symptoms is carried out in the medical records. Written documentation is also a neces-
sity when judging the quality of care provided, and it facilitates provision of continuous and individualized care 
by the health care professionals. 

The documentation in the medical records is a secondary source and not the patient’s own words/experiences; 
it represents the perceptions of the nurses and physicians documenting oxaliplatin-induced neurotoxicity. This 
study aimed to identify and explore the neurotoxic side effects documented in the medical records of patients 
with CRC treated with oxaliplatin-based adjuvant chemotherapy. The question was framed as follows: is it 
possible to identify neurotoxic side effects in the documentation/records during and after treatment? 

2. Methods 
2.1. Design 
A summative content analysis approach including both deduction and induction was used to scrutinize medical 
records. The analysis started by using a study-specific protocol to allow identification and quantification of cer- 
tain words related to neurotoxicity in the medical records. This quantification was used to explore usage, and at 
this point focus on recording the frequencies of words correlated to neurotoxicity. After this the inductive part of 
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summative content analysis started including the process of interpretation of content [24] [25]. 

2.2. Sample and Data Collection 
Data in this study was medical records. The records were those of men and women with a history of stage II-III 
CRC treated with oxaliplatin in an adjuvant setting at the University Hospital in the south of Sweden, and who 
had entered between 2009 and 2010. There were 180 eligible medical records on patients with CRC. Inclusion 
criteria were that the patients described in the medical records were at least 18 years of age, had been treated 
with FU/LV in combination with oxaliplatin in an adjuvant setting for stage II-III CRC, and had no neurotoxic- 
ity before oxaliplatin treatment started. Exclusion criteria were palliative treatment and known metastasis. Those 
records fulfilling the criteria were 61. 

A predetermined protocol to determine the documentation of patients’ neurotoxic side effects was developed, 
influenced by the questionnaire, Oxaliplatin-Associated Neuropathy Questionnaire (OANQ) [26], see Table 1. 
The protocol was tested on five medical records, and since it captured the neurotoxic side effects, these medical 
records were included in the study. 

2.3. Ethical Considerations 
Permission to carry out the study was received by the Head of the Department and the manager responsible for 
electronic records, and the study and its character were judged to fulfil all the ethical criteria for research. All 
data were treated carefully and confidentially. Ethical approval was obtained from the Regional Ethical Review 
Board (record no: 2011/308-31). 
 
Table 1. Protocol to the medical record review of neurotoxic side effects.                                           

Journal code Date 

Background factors:  

Age  

Sex  

Diagnosis  

Number of treatments  

Interrupting treatment, cause  

Neurotoxic side effects:   

 Rate Comments 

Sensory   

Tingling in hands   

Tingling in feet   

Numbness in hands   

Numbness in feet   

Taste changes   

Cold sensitivity   

Sensitivity to heat   

Nerve pain   

Motor 

Balance difficulty   

Muscle weakness   

Muscle cramps   

Dysphagia   

Breathing difficulties   

Other   
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2.4. Data Analysis 
Capturing of data from patients’ medical records was conducted in a room in the oncology department from 
November to December 2011. The patients’ medical records that fulfilled the inclusion criteria were marked and 
coded with a number from 1 to 61. All documentation in every medical record was read twice. The medical re- 
cords included documentation from all professionals in different clinical contexts. The records’ text was scruti- 
nized from the point at which the patient started adjuvant chemotherapy including oxaliplatin, and continued 
during and after treatment. The data corpus was 347 pages. Every specific neurotoxic side effect in the record 
was counted and the number of side effects was noted in the protocol. Each sentence that included neurotoxic 
side effects in some way was documented verbatim in the protocol. The content of the records was counted, 
sorted and categorized according to the protocol. The counted expressions were analysed with descriptive statis- 
tics. The verbatim statements were grouped and the categories were analysed and interpreted to understand the 
meaning of every category. In order to increase the validity of the findings, the analysis was subjected to peer- 
debriefing, and was continuously scrutinized by additional researchers (JD & CB) [24]. 

2.5. Statistical Analyses 
The primary purpose was descriptive. All descriptive statistical analyses were performed using SPSS version 19. 
Count frequencies, mean (SD), median (range), percent and standard deviation were used. 

3. Results 
The patients in the reviewed medical records were aged between 37 - 80 years (median 64). Of the identified pa-
tients, 35 were men (57%) and 26 were women (43%). Forty-five patients (74%) had colon cancer, 15 (25%) 
had rectum cancer and one patient (1%) had both colon and rectum cancer. Patients’ doses of oxaliplatin were 
between 120 - 2940 mg/m2 (median 1080 mg/m2). Only one patient had the maximum of 12 treatments (cycle). 
The mean number of treatments was 5.43 (SD ± 2.36). Ten patients with rectal cancer had radiation therapy be-
fore surgery.  

3.1. Identification and Quantification 
As outlined in Table 2, the three most common side effects identified in the medical records were cold sensitiv-
ity, tingling in the hands, and numbness in the hands. “Cold sensitivity” was the most repeated term in the re-
cords and seems to be a problematic side effect during chemotherapy that includes oxaliplatin. Forty-nine pa-
tients (80%) developed neurotoxicity during chemotherapy, and for 21 patients (35%) the neurotoxicity re-
mained after treatment was completed. Seventeen (28%) patients were given a reduced dose because of trouble-
some neurotoxicity. The dose was reduced by 30 - 60 mg/m2 from the start dose. 

As outlined in Table 3, for 14 patients (23%), neuropathy was the reason for interrupted chemotherapy. Other 
side effects than neurotoxicity were also documented in the medical records, e.g. nausea, diarrhoea, vomiting, 
jaw-locking and dehydration. 

3.2. Latent Qualitative Analysis 
The verbatim statements from the records were clustered and analysed, both in terms of description and inter-
pretation to understand the meaning of every category. This clustering was influenced by the knowledge gained 
from the literature. Three categories were identified, in the text during the qualitative interpretive part of the 
study; acute neurotoxicity, chronic neurotoxicity and degree of neurotoxicity. 

3.2.1. Acute Neurotoxicity 
Acute neurotoxicity means symptoms that occur half an hour to an hour after the start of infusion and that usu-
ally disappear after a few days. Cold sensitivity was the most common symptom documented in 39 medical re-
cords. The term was repeated 110 times in the records under on-going treatment. No documentation was found 
about cold sensitivity after treatment was completed. Cold sensitivity was described as a problem with cold sen-
sitivity in general or in specific areas, such as the mouth, throat, face, hands and feet. Cold tingling was a com-
mon description in the text. 
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Table 2. Number of patients with neurotoxic side effects and frequency of words in medical record.                      

  (N = 61) 

Neurotoxic side effects No of patients Frequency of words 

Cold sensitivity 39 (64%) 110 

Tingling in hands 38 (62%) 88 

Numbness in hands 21 (34%) 70 

Numbness in feet 20 (33%) 53 

Tingling in feet 17 (28%) 40 

Muscle cramps 9 (15%) 18 

Taste changes 9 (15%) 10 

Muscle weakness 7 (11%) 9 

Balance problems 4 (6%) 7 

Dysphagia 4 (6%) 4 

Nerve pain 3 (5%) 4 

Breathing difficulties 3 (5%) 3 

 
Table 3. Causes of interrupted treatment of oxaliplatin in the medical record (one patient completed the treatment).          

 (N = 61) 

Side effect No of patients 

Neurotoxicity 14 (23%) 

Thrombocytopenia 9 (15%) 

Respiratory problems, allergic reaction 3 (5%) 

Weakness 1 (2%) 

Severe dehydration, vomiting, diarrhea 3 (5%) 

The patient should not have more oxaliplatin because of side effects 1 (2%) 

No documented cause, only documented that the treatment is interrupted 29 (48%) 

Sum of interrupted treatment; 60 (98%) 

 
“Extremely cold tingling, lasted for two weeks.” 
“Sensitivity to cold, especially the fingers, hard to drink cold drinks.” 
Cold sensitivity seemed to be a major problem for the patients in the documented text and they seemed to do 

many things to manage and minimize the symptom. The text pointed out that patients with problems with cold 
sensitivity often stayed indoors, they used gloves when holding cold things, and they were careful about eating 
and drinking cold food and beverages. They preferred to have warm food and drinks to reduce problems with 
cold. In none of the records was heat sensitivity documented. Tingling in the hands was also a common problem 
documented in 38 of the patient records, most of them during chemotherapy but even a long time after treatment. 
In the medical records it showed that many patients had reported a feeling of tingling in the hands in the first 
days after chemotherapy, and the same was applicable for tingling in the feet. Tingling in the feet was also 
documented as a symptom of acute neurotoxicity associated with the on-going chemotherapy, but it was also 
mentioned in the text later on as a post-oxaliplatin problem, manifesting as chronic neurotoxicity. 

3.2.2. Chronic Neurotoxicity 
Chronic neurotoxicity is when symptoms remain and are not reduced within a fortnight, chronic neurotoxicity/ 
permanent damage may occur without acute side effects in the initial stage. A majority of the medical records 
showed that patients had recently completed the chemotherapy with oxaliplatin. They had reported side effects 
such as numbness in the hands and feet, clumsiness, and some sensory disturbance. It was a common phenome-
non in the documented text that patients did not have problems during the treatment, but problems with numb-
ness in the hands developed after completing chemotherapy. Tingling and numbness in the hands and feet was 
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also a common problem but this side effect was documented both during chemotherapy and after it was com-
pleted; sometimes the delay was up to one year or more after treatment completion. Side effects were docu-
mented a long time after treatment was completed, showing that the patients had troublesome neurotoxicity for a 
long time. In the analysis these side effects were interpreted as symptoms of chronic neurotoxicity. In the re-
cords, chronic neurotoxicity was often documented as being associated with patient’s wellbeing. This way of 
pointing out patients’ wellbeing and adding the neurotoxic problem was interpreted and understood as minimi-
zation of chronic neurotoxicity. Some illustrations are given in these excerpts: 

“Feel fine except for tingling in the feet.” 
“Feels really good, but still a little numbness far out in the toes.” 
“The patient feels completely well except for numbness in his feet.” 
“Feel well. Only numbness in the feet could be better.” 
The documentation pointed out that some side effects changed over time and became mobility problems for 

the patients. Muscle weakness, for example, led to balance difficulties, and dysphagia, and taste changes could 
result in problems with nutrition. 

“Balance problems can be explained by a reduced sense of vibration of the feet and patient’s description, as 
walking on pillows. Neurotoxicity may be suspected.” 

“After the last treatment, she became more or less paralyzed in the legs and could not get off the bus on her 
own.” 

“Reduced appetite due to changes in taste.” 

3.2.3. Degree of Neurotoxicity 
Neurotoxicity is often reported in four different degrees when using specific scales, otherwise there are free de-
scriptions. The degree of neurotoxicity, i.e. acute or chronic neurotoxicity, is documented in the records as a 
subjective judgement by the care giver. It is difficult to elaborate the degree of neurotoxicity as expressions such 
as some, little, a little more, much better were very often used. Some examples are given here; 

“Have had a little numbness in the feet, but can play golf without problems.” 
“Some side effects with numbness in the finger tips.” 
“The tingling was much better when the dose was changed.” 
“A little more tingling in your hands, but better now.” 
No measurement, such as with scales or instruments, was used in the records to assess the degree of neuro-

toxicity; free descriptions were used instead. But still, a judgement was given in the record. 
“Did not think she had so much trouble during the treatment however, now problems with numbness in her 

feet. Had mild neurotoxicity.” 
“Handled the adjuvant chemotherapy well, but has a lot of numbness left in the hands.” 

4. Discussion 
The findings of this study of medical records show that neurotoxicity after oxaliplatin treatments in adjuvant set- 
tings after CRC is commonly documented as a problem for the patient. To our knowledge, this study is the first 
to explore the medical records and to include nurses’ and physicians’ documentation to investigate oxaliplatin- 
induced neurotoxicity. A third of the analysed medical records described troublesome neurotoxicity that oc- 
curred after the patients had finished the cycles and completed the treatment, and health professionals seemed to 
minimize the problems because they recorded that the patients felt good. The reason for this neurotoxicity is a 
matter for speculation. For example, one reason may have been that the health professionals did not know how 
they could help the patients with their neurotoxicity and therefore they recorded that the patient felt well. An-
other reason for recording patients as being well, despite neurotoxicity, may be the lack of strategies to support 
the patients. Previous studies, measuring neurotoxity, have shown that some patients have persistent and chronic 
neurotoxicity after oxaliplatin treatment, which is in agreement with the documentation in the medical records 
we analysed. However, findings from other studies differ [8] [9] [11] [12]. Haller et al. [27] for example, re-
ported grade 3 or 4 neurotoxicity with CTC (Common Toxicity Criteria) in 11% of patients who received ox-
aliplatin, and chronic neurotoxicity in 5% of patients. It should be noted that the overall survival was the main 
end point in that study. In comparison, our findings show that the medical records of the patients in our study 
indicated that they had more troublesome neurotoxicity after completing the treatment. Our findings are similar 
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to another study, which reported that 92% of patients had some degree of neurotoxicity during treatment, and 
15.5% still had it four years after completing the therapy [28]. 

Our pilot study used a relatively small sample of patient’s medical records, but the findings give valuable in-
formation. It was not clear in the medical records whether there was permanent nerve damage or not. Earlier 
studies have defined permanent nerve damage as side effects not reduced within 14 days and neurotoxicity 
leading to difficulties carrying out daily activities [9] [11]. In our study it was documented that the patients had 
problems with daily life activities when they had permanent neurotoxicity, but it was also documented that the 
patients felt well. 

Permanent damage may occur without acute side effects in the initial stage [13], and this is confirmed in our 
study as well. Many patients reported problems to health professionals after they had finished treatment. These 
side effects would probably become permanent. Previous studies have shown that health professionals rate ox-
aliplatin-induced neurotoxicity less severely than is reflected in the patients’ assessment of neurotoxicity [19] 
[21] [29]. Many factors may influence this behaviour and one reason may be that patients want to have the 
treatments to ensure their survival. Desire to live and belief in survival is a strong emotion in many cancer pa-
tients. Surviving includes aspects such as gratefulness and looking forward to creating a new future, and can also 
involve patients’ coping strategies and perceived quality of life. It is an important task for nurses and physicians 
to make the patients confident and secure so they will inform the health professionals about the neurotoxic side 
effects at an early stage. Dose reduction could be one way to handle moderate or severe neurotoxicity under the 
treatment to improve the chance of therapeutic success and quality of life [3] [15]. Following the progression of 
the symptoms can improve the patient’s quality of life [30] [31]. 

It is important that, especially during the second half of the treatment period, signs of neurotoxic symptoms 
caused by therapy are carefully noted. Studies show that the neurotoxic side effects are greatly affected by cu-
mulative doses and are predominantly found in men [14] [16] [18]. These side effects may be permanent and 
should be weighed against the increased chance of survival that oxaliplatin gives [3] [15] [32]. In the medical 
records in this study it was documented that 17 (28%) patients had a reduced dose because of troublesome neu-
rotoxicity, but it is not clear in the records how the professionals judge when a dose reduction is necessary. 
There seemed not to be any consensus on criteria for making dose reductions. Heat sensitivity was not docu-
mented in any of the medical records in our study, but studies have shown that neurotoxicity can also lead to this 
problem [33]. Maybe one reason could be that Sweden has a cold climate, and therefore patients suffer more 
from cold sensitivity than in warmer countries. 

There was a free description of the degree of neurotoxicity in our study, and no formal measurement was used 
in the records to assess this degree. The limitations of not using grading scales and symptom assessment in 
medical records had a negative impact on the transferability and the possibility of comparing the degree of neu-
rotoxicity with other studies. There was a vague description of the degrees and this may have been due to the 
professionals’ experience of the patients’ problems and how they affect daily life. This could also be regarded as 
a limitation of this study. It is also important to be aware that the medical record is a secondary source and not 
the patient’s own words/experience. How the health professionals handle the documentation and what they write 
in the record can be influenced by many factors, for example environment, time, context, stressful situations, 
competence of neurotoxicity and whether they recognize the side effects, and whether patients want to talk about 
the side effects or not. It can be a barrier to reporting symptoms and distress to the staff [34] [35]. These are all 
factors affecting the documentation in the records. So it could differ from hospital to hospital, and from country 
to country, but still the neurotoxic side effects are documented, and that is the result of our study. The results 
may be transferable to a similar context, but it is up to the reader to judge that, depending on the clarity when 
presented with the context and the sample. Summative content analysis depends on the evidence of validity, 
which affects credibility. The internal consistency (credibility) shows that the text evidence is consistent with 
the description and interpretation. In order to increase the trustworthiness of the findings the analysis was sub-
jected to peer-debriefing and was continuously scrutinized by two additional researchers (JD & CB). 

Neurotoxic side effects often occur during treatment with oxaliplatin. Oxaliplatin can cause acute and delayed 
neurotoxicity. The degree of neurotoxicity in the present study is hard to compare to other studies because no 
standardized measurement was used to assess neurotoxicity in the medical records. Despite the existence of in-
ternational standardized measurements such as CTC (Common Toxicity Criteria) and specific scales to measure 
oxaliplatin-induced neurotoxicity, these methods were not used by the professionals conducting the documenta-
tion in the medical records. Such an approach would be beneficial in a clinical trial setting to monitor the effi-
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cacy of interventions and to determine the true burden of neurotoxicity in oxaliplatin-treated patients. Further 
research is needed regarding colorectal cancer patients’ experiences of neurotoxicity over time. Additional re-
search should even have a scope of interventions, for example treating the oxaliplatin induced side effects and 
should also identify patients at risk of chronic neurotoxicity. 

5. Conclusion 
The results show the importance of awareness of neurotoxic side effects so that they can be documented and ac-
tion taken at an early stage. Structured measurement in the electronic medical record can help nurses and physi-
cians to document neurotoxic signs and symptoms, and even follow the progression of the symptoms during and 
after treatment to improve the patient’s safety and also quality of life. Probably, the documentation could be 
more reliable if patient-reported structured measurements were used, combined with free descriptions in the 
medical records. Structured measurement of neurotoxicity can help nurses and physicians to document and focus 
on significant neurotoxic signs and symptoms, and even follow the progression of the symptoms during and af-
ter treatment to improve the patient’s safety and quality of life. The protocol that we developed and used in this 
review of medical records may be helpful to structure the documentation in the electronic system for documen-
tation of neurotoxicity side effects. We think that the neurotoxic protocol works well in the clinical setting and 
could facilitate organization of symptoms in medical records. 
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