
Abstract. Background/Aim: We compared postoperative
radiotherapy (PORT) to surgery only (SO), and supraomo -
hyoidal neck dissection (SOHND) to modified radical neck
dissection (MRND) in patients with pT1-T2 squamous cell
carcinomas of the oral cavity (OSCC) and a single cervical
lymph node metastasis (pN1) in terms of overall survival (OS),
oral cancer specific survival (OCSS), and regional recurrence-
free survival (RRFS), in a prospective cohort study. Patients
and Methods: We included patients with pT1-T2 pN1 OSCC
with no distant metastasis and estimated the survival
probabilities using the Kaplan–Meier method and calculated
hazards ratios (HR) for PORT vs. SO and MRND vs. SOHND
using adjusted Cox regression models. Results: A total of 51
patients (26 SO vs. 25 PORT, 9 SOHND vs. 42 MRND) were
evaluated. Patients who received PORT were more likely to be
younger and healthier. OS at 5 years was 41% and 87% in the
SO and PORT groups, respectively. OS at 5 years was 52%
and 67% in the in the SOHND and MRND groups,
respectively. Both OCSS and RRFS were improved by PORT.

Extending neck dissection was not associated with improved
OS (HR = 0.83). Conclusion: PORT is associated with
preferable OS, OCSS, and RRFS in pT1-2 pN1 oral cancer
and should be recommended regularly. 

Postoperative radiotherapy (PORT) in oral squamous cell
carcinoma (OSCC) is usually indicated in cases where the
primary tumor exceeds T2 size, is incompletely removed or
carries an inherent risk of recurrence (e.g., deep infiltrative
growth and/or with perineural or lymphovascular invasion).
Further, PORT is recommended in cases where locoregional
spread into cervical lymph nodes is evident or anticipated.
However, the advantage of PORT in intermediate risk OSCC
such as cases of small (pT1-2) tumors with a single lymph
node metastasis (pN1) without extracapsular spread is scarce
and the recommendations of PORT have been inconsistent (1).

The Clinical Practice Guideline of the American Society
of Clinical Oncology (ASCO) published in 2019 does not
recommend PORT in pN1 cases with no further histologic
risk factors (2). The recommendation implies a sufficient
quality of the neck dissection based on the number of lymph
nodes encountered and sets a cutoff of at least 18 lymph
nodes. In cases where lymph node yield is lower than 18,
adjuvant radiotherapy is recommended.

In contrast, the current German guideline for the
management of oral cancer states that adjuvant radiotherapy
may be offered for patients with pT1-2 pN1 tumors without
extranodal extension (ENE-) (3, 4). Nodal yield was not
considered a quality criterion for a reliable neck dissection.

Apart of the many controversial recommendations regarding
this question, there are several factors that complicate the
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evaluation of the impact of PORT on locoregional control and
survival in patients with a pN1 constellation. First, the
prevalence of the pN1 situation in small OSCC is low to be
encountered within prospective randomized trials. Second, the
quality of non-randomized studies addressing this question is
compromised by methodological shortcomings. For example,
PORT is generally recommended in patients with proper
overall health condition, meaning that older patients in a
limited general condition mostly do not receive PORT. This is
especially relevant when considering the overall survival (OS)
as the primary outcome in those studies. Furthermore, oral
cancer death or regional recurrence have not yet been
investigated considering competing survival events (e.g., death
from causes other than oral cancer). 

To address the role of PORT in the pN1 situation of 
pT1-T2 OSCC, we compared different survival outcomes in
patients who received PORT with those who were treated
surgically only (SO) in a prospectively maintained cohort.
We further accounted for the extent of neck dissection and
for competing survival events.

Patients and Methods
Study population. All patients with a primary OSCC without
distant metastasis from a cohort of 1,089 patients were identified
within the tumor data bank of the Department of Maxillofacial
Surgery of the University Medical Centre of Lübeck, Germany. All
patients underwent primary diagnostic investigation and therapy
between 1992 and 2019. For this study, we only included
curatively treated patients who had a pT1 or pT2 OSCC and a
single concomitant ipsilateral cervical lymph node metastasis
(pN1) without extra-nodal spread (ENE-). Patients with a distant
metastasis, cancer of unknown primary, history of head and neck
cancer with or without irradiation were excluded. Figure 1 shows
the criteria for exclusion.

Patients’ data were obtained from a prospectively maintained
single-center cohort and included patients’ demographics, risk
factors and clinical tumor characteristics. Treatment decisions were
available at the baseline and at each follow-up. We used the updated
version of the Charlson’s comorbidity index (CCI) to capture
comorbidities and categorized CCI into no significant comorbidities
(score=0), and at least one score point (CCI score ≥1) (5).

Although the recommendations for surgery and PORT were made
by the local Head and Neck Cancer multidisciplinary team, not all
patients adhered to this recommendation. Reasons for non-adherence
were prolonged wound healing period exceeding 6 weeks, serious
associated comorbidities or refusing the PORT as such.

Follow-up and survival endpoints. All patients underwent routine
recall and related clinical investigations every three months in the
first two years and every six months for the last three years of the
5 years follow-up period. This follow-up included clinical,
sonographic and radiologic assessment and ended when patients
either fulfilled 5 years of complete disease-free follow-up, decided
to drop out from the regular aftercare, died or the follow-up
endpoint on the 31 of March 2019 was reached. Patients who were
alive at the end of follow-up were censored. All survival durations

were measured from the time point of the initial diagnosis. The
endpoint of OS was death from any cause; the endpoint of oral
cancer specific survival (OCSS) was death from oral cancer; the
endpoint of locoregional recurrence-free survival (LRFS) was the
local or neck recurrence, while regional recurrence-free survival
(RRFS) was measured until a neck recurrence occurred.

Ethics. All participants signed consent forms allowing their data to
be collected and used anonymously for academic research on
admission. The study was approved by the ethics review committee
of the University of Lübeck (Approval number: 16-272A).

Statistical analysis. The baseline data were tabulated after
calculating medians and interquartile range (IQR) for skewed
variables. The median, 2- and 5-years survival probabilities as well
as 95% corresponding confidence intervals (CI) were estimated
using the Kaplan–Meier method for survival analysis for OS and
cumulative events for OCSS, RRFS and LRFS. We estimated
adjusted hazards ratios (HR) and corresponding 95%CI for PORT
and associated risk factors using Cox’s proportional hazards
regression models. For OCSS, RRFS and LRFS, we estimated
adjusted cause-specific HRs in competing risks scenarios, which
means that all three outcomes had death from any cause other than
oral cancer as a competing risk (6). When inspecting Schoenfeld’s
residual plots (7), the proportionality of hazards was deemed
violated by CCI score and tumor size. Thus, we stratified the Cox’s
models by these two variables. All statistical analyses were
performed using R Statistical Software (version 4.0.4; R Foundation
for Statistical Computing, Vienna, Austria).
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Figure 1. Flow-chart of patients’ selection and number of included
patients by group.



Results
In our cohort, 10% of all completely resected non-metastatic
pT1-2 SCC showed histologically confirmed singular lymph
node metastasis. In total, 51 patients fulfilled the inclusion
criteria of this study, 25 (49%) patients received PORT,
while 26 (51%) had SO as the sole curative treatment. There
were substantial differences between the groups at the
baseline in terms of age, general health condition and tumor
size. Patients in the PORT group were on average 13 years
younger [Median age: 57 vs. 70] and healthier [no
comorbidities: 23 (92%) vs. 12 (46%)] than patients in the
SO group. However, patients in the SO group were more
likely to have T1 tumors [16 (62%) vs. 4 (16%)].

The distribution of other risk factors, such as smoking,
alcohol consumption, cancer subsite and differentiation were
balanced between groups. More than two thirds of patients
in both groups had a positive history of smoking, and more
than half of them had a history of excessive alcohol
consumption; the anterior tongue was the most common site
for the primary tumor in both groups, and the majority of
tumors were moderately differentiated.

In the preoperative staging, cervical lymph node
metastases were identified correctly as being a single lymph
node metastasis in almost 40% of cases in both groups. All
tumors were removed with sufficient resection margins. An
extension of the neck dissection to levels IV and V was
undertaken in similar proportions in both groups [22 (85%)
in the SO group vs. 20 (80%) in the PORT group]. Twenty-
eight patients (54.9%) required a microvascular free-flap
reconstruction, while twenty-five patients (45.1%) received
primary defect closure. Patients’ characteristics at the
timepoint of the initial treatment are presented in Table I.

Survival. The follow-up ranged from 9 months to 9 years
with a median OS time of 6.6 years among survivors. In a
cumulative follow-up duration of 204 person-years, 24
patients died, resulting in a death rate of 11.7 deaths per 100
person-years.

After 5 years of follow-up, 17 (33%) patients died, 10 (20%)
patients died due to oral cancer and 5 (9.8%) died from other
causes. The cause of death was unknown in two 2 (3.9%)
patients. For the whole cohort, the survival probabilities at 5
years were 41% (25%-68%) and 87% (74%-100%) for the
SO and PORT groups, respectively. 

Within the follow-up period, 8 (16%) patients developed
regional disease recurrences; All neck recurrences occurred
within the first 2.5 years after the initial treatment. In the SO
group, 7 (27%) patients developed regional recurrences while
only one patient 1 (4.0%) suffered from a regional recurrence
in the PORT group. The rates of disease recurrence events are
reported in Table II. Detailed survival estimates and event
probabilities are presented in Table III and Figure 2.

We examined the impact of PORT on different survival
outcomes using four adjusted Cox proportional hazards
models while addressing competing risks when appropriate.
Both CCI score and tumor size violated the proportional
hazard assumption, thus we stratified the models for those two
factors. In this selected cohort, PORT but not the extent of the
neck dissection was associated with improved overall and
disease specific survival. The adjusted hazards ratios for
PORT were 0.07 (95%CI=0.01-0.69; p=0.023) for RRFS, 0.06
(95%CI=0.01-0.31; p<0.001) for LRFS, 0.19 (95%CI=0.04-
0.82; p=0.026) for OCSS and 0.22 (95%CI=0.05-1.03;
p=0.054) for OS. Table IV shows the hazards ratio for each
of the predictors for OS, OCSS, LRFS, and RRFS.

Discussion

In the current understanding of tumor cell biology and the
mechanisms of locoregional metastatic spread, two main
scenarios may be raised to justify treatment strategy. Either the
migrating tumor cells from the primary tumor pass the
lymphatic vessels to the draining regional lymph nodes and
thus alternate the local neoplastic disease into a locoregional
one, requiring more than excision of the primary and the
draining lymph nodes (neck dissection); or the migrating tumor
cells do not play any pathological role between “departure” and
“destination” at least in the early stage of metastasis (N1
situation). The therapeutic consequence of the first scenario is
a recommendation for radiotherapy, for the second one - upon
exclusion of further risk factors – is “wait and see.”

In an effort to provide a sufficient answer and an evidence-
based recommendation for the relatively rare case of pT1-2
pN1 situation, several retrospective studies have been carried
out (8-14). Among the relatively inhomogeneous studies,
including different adverse pathological features, competing
risk factors and patients’ characteristics, publications analyzing
the US National Cancer Database have drawn attention, mainly
because of the large number of patients included in the
analyses (15-17). The National Cancer Database includes only
the timepoint of death and does not consider further follow-up
events. Hence, these studies were only able to examine the OS
as a survival outcome. However, findings from our study
suggest that patients who did not receive PORT were older and
were more likely to suffer from co-morbidities. Thus, this
negative pre-selection might have biased survival analyses and
therefore, limits the validity of OS as an outcome as it may –
in part – explain why patients in the “wait and see” group died
earlier than other participants.

None of the previous studies evaluated the RRFS and
LRFS separately. These features, however, play a major role
in the early stage pT1-2 pN1 tumors, since local tumor
recurrence without lymph node involvement is related to the
histopathologic features of the primary tumor (such as tumor
cell remnants implicating early local recurrence), whereas
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only RRFS would reflect the inherent answer on the potential
benefit of radiotherapy in pN1 cases.

A comparable large study by Shrime et al. analyzed the
Surveillance, Epidemiology, and End Results database for
survival in patients with pT1-2 pN1 OCSCC and could only

assess a significant OS improvement in pT2 pN1 but not in
pT1 pN1 tumors (18).

Besides the missing disease-free and disease-specific survival
in the mentioned database studies, a crucial question for the
recommendation of post-operative radiotherapy remains
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Table I. Characteristics of study population by postoperative radiotherapy and neck dissection. 

                                                                  Overall                                               Treatment                                                        Neck dissection
                                                                    N=51
                                                                                            Surgery only               PORT               p-Value          SOHND             MRND           p-Value
                                                                                             N=26 (51%)           N=25 (49%)                               N=9 (18%)       N=42 (82%)

Age                                                         62 (54-72)             70 (61-79)              57 (50-64)             <0.001         67 (62-70)         62 (52-72)            0.2
Gender                                                                                                                                                   0.4                                                                      0.7
  Male                                                      36 (71%)               17 (65%)                19 (76%)                                    7 (78%)            29 (69%)               
  Female                                                  15 (29%)                9 (35%)                  6 (24%)                                     2 (22%)            13 (31%)               
CCI score                                                                                                                                            <0.001                                                                  0.7
  0                                                            35 (69%)               12 (46%)                23 (92%)                                    7 (78%)            28 (67%)               
  1 or more                                              16 (31%)               14 (54%)                 2 (8.0%)                                     2 (22%)            14 (33%)               
Smoking                                                                                                                                                0.7                                                                      0.14
  Never                                                      9 (18%)                  4 (15%)                  5 (21%)                                     3 (38%)             6 (14%)                
  Former or current                                 41 (82%)               22 (85%)                19 (79%)                                    5 (62%)            36 (86%)               
  Missing                                                        1                             0                              1                                                 1                         0                      
Pack-Years                                               28 (1-44)               30 (4-50)                22 (3-39)                0.4               0 (0-21)           30 (13-48)            0.077
  Missing                                                       17                           10                            7                                                 4                        13                     
Alcohol consumption                                                                                                                           0.8                                                                      0.2
  None or moderate                                 20 (40%)               10 (38%)                10 (42%)                                    5 (62%)            15 (36%)               
  Excessive                                              30 (60%)               16 (62%)                14 (58%)                                    3 (38%)            27 (64%)               
  Missing                                                        1                             0                              1                                                 1                         0                      
Subsite                                                                                                                                                   0.15                                                                    0.091
  Anterior tongue                                    22 (43%)               15 (58%)                 7 (28%)                                     3 (33%)            19 (45%)               
  Gum                                                       8 (16%)                  5 (19%)                  3 (12%)                                     3 (33%)             5 (12%)                
  Floor of mouth                                      9 (18%)                  3 (12%)                  6 (24%)                                      0 (0%)              9 (21%)                
  Palate                                                     2 (3.9%)                1 (3.8%)                 1 (4.0%)                                     1 (11%)             1 (2.4%)                
  Cheek, Vestibule, retromolar                5 (9.8%)                1 (3.8%)                  4 (16%)                                     2 (22%)             3 (7.1%)                
  Oropharynx                                           5 (9.8%)                1 (3.8%)                  4 (16%)                                      0 (0%)              5 (12%)                
Pathological tumor size (pT)                                                                                                             <0.001                                                               >0.9
  T1                                                          20 (39%)               16 (62%)                 4 (16%)                                     3 (33%)            17 (40%)               
  T2                                                          31 (61%)               10 (38%)                21 (84%)                                    6 (67%)            25 (60%)               
Clinical nodal status (cN)                                                                                                                    0.7                                                                      0.4
  N0                                                         14 (27%)                8 (31%)                  6 (24%)                                     4 (44%)            10 (24%)               
  N1                                                         21 (41%)               10 (38%)                11 (44%)                                    2 (22%)            19 (45%)               
  N2a/b                                                     8 (16%)                  3 (12%)                  5 (20%)                                     1 (11%)             7 (17%)                
  N2c/3                                                     8 (16%)                  5 (19%)                  3 (12%)                                     2 (22%)             6 (14%)                
Resection margins                                                                                                                                0.039                                                               >0.9
  R0 safe margins                                    19 (40%)               13 (54%)                 6 (25%)                                     4 (44%)            15 (38%)               
  R0 close margins                                  29 (60%)                11 (46%)                18 (75%)                                    5 (56%)            24 (62%)               
  Missing                                                        3                             2                              1                                                 0                         3                      
Grade of differentiation                                                                                                                        0.7                                                                      0.4
  Well                                                       3 (5.9%)                2 (7.7%)                 1 (4.0%)                                     1 (11%)             2 (4.8%)                
  Moderate                                               32 (63%)               15 (58%)                17 (68%)                                    4 (44%)            28 (67%)               
  Poor                                                       16 (31%)                9 (35%)                  7 (28%)                                     4 (44%)            12 (29%)               
Free flap reconstruction                          28 (55%)               12 (46%)                16 (64%)                0.2               5 (56%)            23 (55%)           >0.9
Chemotherapy                                          7 (14%)                   0 (0%)                   7 (28%)                 0.004           1 (11%)             6 (14%)            >0.9
Type of neck dissection                                                                                                                        0.7                                                                        
  SOHND                                                 9 (18%)                  4 (15%)                  5 (20%)                                                                                             
  MRND                                                  42 (82%)               22 (85%)                20 (80%)                                                                                            

CCI: Updated Charlson’s Comorbidity Index score; SOHND: supraomohyoidal neck dissection; MRND: modified radical neck dissection; PORT:
postoperative radiotherapy. 



unanswered. Regional recurrence is not always caused by
remnants of improperly treated regional disease, but can also be
caused by a recurrent local disease. This requires a separate
evaluation of isolated regional recurrences in the irradiated and
non-irradiated groups as well. Due to the detailed follow-up
records in the prospectively maintained study presented here,
both RRFS and LRFS, could be investigated separately.

The recently published study on the benefit of adjuvant
radiotherapy in oral cancer patients with a solitary nodal
involvement was also based on retrospective records of the
Taiwan Cancer Registry and the National Health Insurance
(NHI) Research Database (11). Albeit meticulously
performed in a high number of patients and considered
adjusted hazard ratios, local and regional-free recurrences
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Table II. Event rates in 5 years stratified by treatment group.

                                                                  Overall                                              Treatment                                                        Neck dissection
                                                                    N=511
                                                                                                      Surgery only                        PORT                           SOHND                       MRND 
                                                                                                      N=26 (51%)1                  N=25 (49%)1                  N=9 (18%)1               N=42 (82%)1

Death from any cause                                                                                                                                                                                                
  Alive or Censored                                 34 (67%)                        12 (46%)                         22 (88%)                          5 (56%)                       29 (69%)
  Dead                                                       17 (33%)                        14 (54%)                           3 (12%)                          4 (44%)                       13 (31%)
Cause of death                                                                                                                                                                                                           
  Alive or Censored                                 34 (67%)                        12 (46%)                         22 (88%)                          5 (56%)                       29 (69%)
  Death from oral cancer                         10 (20%)                          8 (31%)                           2 (8.0%)                         2 (22%)                         8 (19%)
  Death from other causes                         5 (9.8%)                         4 (15%)                           1 (4.0%)                         1 (11%)                         4 (9.5%)
  Unknown cause of death                         2 (3.9%)                         2 (7.7%)                          0 (0%)                            1 (11%)                         1 (2.4%)
Local recurrence                                                                                                                                                                                                        
  Censored/no event                                 39 (76%)                        17 (65%)                         22 (88%)                          7 (78%)                       32 (76%)
  Local recurrence                                    12 (24%)                          9 (35%)                           3 (12%)                          2 (22%)                       10 (24%)
Regional recurrence                                                                                                                                                                                                   
  Censored/no event                                 43 (84%)                        19 (73%)                         24 (96%)                          8 (89%)                       35 (83%)
  Regional recurrence                                8 (16%)                          7 (27%)                           1 (4.0%)                         1 (11%)                         7 (17%)
Locoregional recurrence                                                                                                                                                                                            
  Censored/no event                                 38 (75%)                        16 (62%)                         22 (88%)                          6 (67%)                       32 (76%)
  Locoregional recurrence                       13 (25%)                        10 (38%)                           3 (12%)                          3 (33%)                       10 (24%)
Distant metastasis                                                                                                                                                                                                      
  Censored/no event                                 45 (88%)                        21 (81%)                         24 (96%)                          9 (100%)                     36 (86%)
  Metastasis                                                6 (12%)                          5 (19%)                           1 (4.0%)                         0 (0%)                           6 (14%)

SOHND: Supraomohyoidal neck dissection; MRND: modified radical neck dissection; PORT: postoperative radiotherapy. 1n (%).

Table III. Estimated survival and probability of death from oral cancer or disease recurrence of recurrence by postoperative therapy and neck dissection. 

                                            Overall survival                     Death form oral cancer                   Regional recurrence                 Locoregional recurrence

                                 At 2 years           At 5 years         At 2 years         At 5 years           At 2 years           At 5 years          At 2 years         At 5 years

Overall                           74%                    64%                   20%                   22%                    18%                    18%                   25%                  28% 
                                 (63%-87%)          (51%-80%)       (11%-35%)       (13%-39%)        (9.3%-33%)        (9.3%-33%)        (15%-41%)       (17%-44%)
Treatment                                                                                                                                                                                                                        
  Surgery only               57%                     41%                   30%                   36%                    33%                     33%                    42%                   42%
                                 (40%-80%)          (25%-68%)       (16%-56%)       (20%-63%)         (18%-61%)         (18%-61%)        (26%-67%)       (26%-67%)
  PORT                          92%                     87%                  8.7%                  8.7%                   4.0%                    4.0%                   8.4%                  13%
                                (82%-100%)        (74%-100%)      (2.3%-33%)      (2.3%-33%)        (0.6%-27%)        (0.6%-27%)       (2.2%-32%)      (4.6%-38%)
Neck dissection                                                                                                                                                                                                               
  SOHND                       78%                     52%                   25%                   25%                    14%                     14%                    38%                   38%
                                (55%-100%)        (27%-100%)      (7.5%-83%)      (7.5%-83%)        (2.3%-88%)        (2.3%-88%)        (15%-92%)       (15%-92%)
  MRND                        73%                     67%                   18%                   22%                    18%                     18%                    23%                   26%
                                 (61%-88%)          (54%-84%)       (9.4%-36%)       (12%-41%)        (9.3%-36%)        (9.3%-36%)        (13%-40%)       (15%-44%)

SOHND: Supraomohyoidal neck dissection; MRND: modified radical neck dissection; PORT: postoperative radiotherapy.
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Figure 2. Kaplan-Meier and cumulative incidence function curves stratified by postoperative radiotherapy and by neck dissection. Yrs: Years; PORT:
postoperative radiotherapy, SOHND: supraomohyoidal neck dissection; MRND: modified radical neck dissection.



were not encountered separately. Nevertheless, the study
elucidated an interesting clinical feature of tumors with
higher potency for metastasis and thus explaining the benefit
of PORT. Interestingly, only patients with pT2 pN1 tumors
that were not located in the tounge had significantly better
OS and LRFS if they were irradiated. Resection margin,
depth of tumor invasion, perineural invasion, HPV-infection
and whether it crossed the midline or not, were not
considered in the analysis.

The main strength of the present study is the
prospectively maintained data collection at the baseline and
applying  standard follow-up protocols. Although the
patients’ number is relatively low, many precisely obtained
data within the follow-up prevent systematic bias. The fact
that extending/completing of neck dissection to include all
relevant cervical levels (I-V) does not influence neither the
OS nor the RRFS, supports the hypothesis that a secondary
removal of further uninvolved lymph node stations after
assessment of the pN1 status does not improve the treatment
outcome and is unnecessary.

In summary, the pT1-2 pN1 classification is a rare condition
in patients with oral cancer, aggravating systematic
investigation by regular randomized trials. The current
understanding of treatment strategy is based on expert opinion
and lacks scientific evidence. Among the retrospective studies,
the current investigation presented here contributes to a better
understanding of the beneficial effect of PORT on the OS,
LRFS, and RRFS in patients with early stage pN1 tumors.
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Table IV. Hazards ratios for different prognostic factors on overall survival, and disease-free survival. The models are stratified by tumor size and
Charlson’s comorbidity index score. 

                                                            OS                                            OCSS                                          RRFS                                        LRFS

                                           HR         95%CI       p-Value      HR         95%CI        p-Value     HR          95%CI       p-Value     HR         95%CI      p-Value

Age                                     1.05       0.99-1.11         0.13                                                                                                                                                   
Gender                                                                                                                                                                                                                               
  Male                                   –                –                                –               –                                –                –                               –                –                
  Female                            0.81      0.25-2.59        0.7                                                                                                                                                     
Smoking                                                                                                                                                                                                                            
  Never                                 –                –                                –               –                                –                –                               –                –                
  Former or current           2.71      0.35-21.1         0.3          1.59      0.15-16.5        0.7          1.00       0.08-12.0     >0.9          0.50      0.07-3.78       0.5
Alcohol consumption                                                                                                                                                                                                       
  None or moderate             –                –                                –               –                                –                –                               –                –                
  Excessive                        2.10      0.63-6.98        0.2          0.88      0.21-3.60        0.9          1.15       0.22-6.05       0.9          1.95      0.46-8.35       0.4
Treatment                                                                                                                                                                                                                          
  Surgery only                      –                –                                –               –                                –                –                               –                –                
  PORT                              0.22      0.05-1.03        0.054     0.19      0.04-0.82        0.026      0.07       0.01-0.69       0.023      0.06      0.01-0.31    <0.001
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